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Abstract

Purpose — This paper aims to examine how market competition, female leadership and firm size jointly shape
corporate performance disparities in the Association of Southeast Asian Nations (ASEAN) and links corporate
performance to inclusive and sustainable business development.

Design/methodology/approach — Drawing on data from the World Bank Enterprise Surveys, we conducted
multivariate regression analysis with Blinder-Oaxaca decomposition to identify the drivers of performance gaps
across income groups, chief executive officer gender, firm size and survey waves. We further apply a double
machine learning (DML) framework to assess the robustness of the estimated relationships while allowing for
nonlinear and heterogeneous effects.

Findings — Market competition has a limited association with ASEAN firms’ performance. Small firms face
persistent performance disadvantages, but female leadership partly mitigates these constraints. While gender-
and size-based performance gaps can be explained by differences in observable resource endowments,
female-led and small firms encounter unexplained barriers to accessing critical resources. The core patterns
remain robust under DML, except for the negative association between income level and firm performance.
Practical implications — The findings suggest that policies aimed at sustainable business development in
ASEAN should go beyond aggregate growth promotion. Improving small and medium-sized enterprises’ access
to finance, digital tools, quality certification and managerial resources, while strengthening support for women-
led firms, can help reduce structural performance disparities and enhance inclusive regional competitiveness.
Originality/value — This research contributes to Asian business and economic studies by providing multi-
country firm-level evidence on how competition, gendered leadership and firm size interact to shape corporate
performance in ASEAN. Using multiple methods, it delivers a rigorous and policy-relevant assessment of
corporate performance disparities.
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JABES 1. Introduction

Understanding the determinants of corporate performance is critical for informing effective
industrial and macroeconomic policies that promote economic development. In emerging
markets, small firms play a disproportionately large role in economic activity. Small and
medium-sized enterprises (SMEs) account for approximately 90% of corporate activity and
40% of gross domestic product (GDP) globally (World Bank, 2019), while micro, small and
medium-sized enterprises contribute roughly 45% of GDP in the Association of Southeast
Asian Nations (ASEAN) (UNDP, 2024). Improving small-firm performance is therefore
central to national competitiveness as well as inclusive and sustainable regional growth,
particularly because recent Asian evidence shows that government support, innovation
capability and resource access are closely connected to SME resilience and performance
(Nguyen et al., 2024).

Against this backdrop, this paper examines the determinants of corporate performance in
the ASEAN region and aims to understand what drives its disparities between firms. ASEAN
provides a particularly informative setting, as it encompasses significant variation in income
levels, institutional quality and market development within a relatively integrated regional
framework, making it a natural laboratory for studying firm dynamics in emerging economies.
While firms in high-income countries are generally expected to outperform those in lower-
income economies (Amin et al., 2023), other evidence suggests that firms in some emerging
markets achieve higher profitability driven by cost advantages and growth dynamics
(Goldszmidt et al., 2011). This suggests that firm performance is shaped by more than
macroeconomic conditions. We contribute to the literature by shifting the focus from
aggregated country-level comparisons to firm-level microeconomic factors, offering a more
granular understanding of what drives firm success in the ASEAN region. By leveraging the
heterogeneity within ASEAN, it also provides insights that may extend to broader Asian and
developing countries. We focus on three important microeconomic factors — market
competition, chief executive officer (CEO) gender and firm size — and analyze both their
individual and interaction effects, particularly how CEO gender interacts with competition
intensity and firm size to shape firm outcomes. To our knowledge, such a joint analysis
remains rare in the ASEAN context, particularly when combined with machine learning-based
causal inference tools. Furthermore, limited evidence exists on how these factors jointly shape
firm performance across heterogeneous Asian emerging economies, highlighting an important
gap in the regional business and development literature.

Market competition and firm size are widely recognized as key determinants of firm
behavior. Competitive pressure can influence pricing, innovation and investment strategies,
often compelling firms to improve efficiency to sustain market share (OECD, 2014). While
macroeconomic factors undoubtedly shape firm outcomes, micro-level factors, such as firm
size, are also significant (Nikmah and Hung, 2024). Firm size, meanwhile, affects access to
finance, economies of scale and strategic flexibility. Larger firms benefit from resource
advantages, while smaller firms may be more agile but remain capacity-constrained,
particularly in emerging and institutionally diverse regions such as ASEAN.

In recent years, the gender of a firm’s leader (e.g. CEO) has emerged as another critical
determinant of firm outcomes. Previous research suggests that female CEOs tend to adopt
more risk-averse decision-making styles, which may lead to different performance outcomes
depending on market conditions and firm characteristics. In ASEAN, where 95% of all firms
are SMEs, understanding how female leadership interacts with competition and firm size is
especially relevant, as leadership traits, firm structure and market forces may jointly shape
performance patterns under varying institutional and market conditions across member states.

Gender equality is increasingly recognized as integral to sustainable development. The
United Nations’ 2030 Agenda for Sustainable Development identifies gender parity as
essential for inclusive economic growth (United Nations, 2015; ASEAN, 2023). Therefore,
examining the performance implications of female leadership offers policy-relevant insights at
the intersection of economic and social objectives. This perspective is consistent with recent
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evidence that women’s participation in corporate governance can shape sustainable growth  Journal of Asian
through financial-policy channels (Lestari et al., 2024). Business and

This study offers several key contributions to the existing literature. First, while prior Economic Studies
research often examines the direct impact of market competition, firm size or CEO gender on
corporate performance separately, few studies analyze their interaction effects within a unified
framework, particularly in the ASEAN context, where heterogeneous institutional
environments and varying levels of market development, as reflected by the World Bank
Income Classification based on Gross National Income (GNI) per capita, intersect with distinct
socio-cultural norms and gender expectations. This intersection makes ASEAN a particularly
informative setting for examining how these factors jointly shape firm performance. Second,
empirical work on emerging markets rarely applies modern causal machine-learning tools,
such as double machine learning (DML), to disentangle the independent and joint impacts of
microeconomic determinants. By integrating firm-level ASEAN data with machine learning,
this study also responds to the growing use of interpretable machine-learning tools in Asian
firm performance research, where methods such as logistic regression and decision trees have
been used to predict financial performance and reveal heterogeneous performance patterns
(Supsermpol et al., 2025). The analysis therefore provides a more granular and causally
interpretable account of firm performance, with implications that may extend to broader Asian
and developing-country contexts and offer insights for both policy design and firm-level
strategy.

The remainder of this paper is organized as follows: Section 2 reviews the relevant
literature and identifies research gaps; Section 3 describes the data and methodology; Section 4
presents the empirical results, followed by robustness checks in Section 5; finally, Section 6
concludes the study.

2. Literature review and research gaps

2.1 Theoretical framework

The structure-conduct-performance (SCP) paradigm originating from Chamberlin and
Robinson’s early contributions and later formalized by Bain (1968), posits that industry
structure shapes firms’ strategic conduct, which in turn determines performance outcomes.
As illustrated in Figure A1 [1] market structure (such as the number of competitors, product
differentiation and entry barriers) influences competitive behaviors, including pricing
strategies, innovation and coordination, forming the core logic of the SCP framework.

Based on institutional economics, the effect of market structure on firm conduct is
contingent on institutional quality. As North (1986) argues, stronger institutions, characterized
by secure property rights, effective contract enforcement and access to finance, enhance firms’
capacity to respond efficiently to competitive pressures. Consequently, similar market
structures may generate divergent performance outcomes across countries. Empirical
evidence supports this heterogeneity. There is an inverted U-shaped relationship between
competition intensity and performance; for instance, in some economies, moderate
concentration improves performance but excessive competitive pressure weakens it (Tuyet
and Ninh, 2023). In other markets, high concentration can be associated with low performance
(Koltay et al., 2023). These contrasts highlight the relevance of the SCP framework for regions
such as ASEAN, where institutional heterogeneity shapes how market structure conditions
firm conduct and performance.

Closely related to industry structure is the role of firm size, which can be understood
through the lens of economies of scale. As firms expand output, they often benefit from lower
average costs through improved technology adoption, financial capacity, procurement and
access to skilled labor (Rasmussen, 2012). Larger firms are thus well positioned to exploit
scale efficiencies. However, scale advantages are not indefinite. Recent Asia—Pacific evidence
suggests that firm growth may initially improve profitability, but that profitability gains can
diminish as firms become larger, indicating that excessive scale may generate inefficiencies
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JABES rather than continuous performance improvements (Yadav et al., 2022). In sectors requiring
flexibility, customization or rapid adaptation, smaller firms may therefore retain advantages
over larger competitors. Moreover, existing studies often treat firm size as a secondary control
variable rather than a primary determinant, leaving open the question of whether economies or
diseconomies of scale dominate in institutional environments characterized by resource
scarcity, financing constraints or market volatility. This gap motivates a closer examination of
firm size effects in ASEAN, where SMEs constitute the majority of enterprises and
institutional conditions vary markedly across member states.

Beyond structural factors, leadership characteristics introduce an additional behavioral
dimension to firm performance analysis. Drawing on risk-aversion theory, a growing literature
suggests that female CEOs tend to adopt more risk-averse decision-making styles (Hoang
etal., 2019). Such risk preferences may stabilize performance in volatile or highly competitive
environments (Nadeem et al., 2019), yet they may also constrain growth in industries where
risk-taking is essential for innovation or rapid expansion.

The impact of gendered leadership also interacts with firm size and competitive intensity.
Women often perform more effectively in SMEs or in organizations that allow direct oversight
and flexibility (Afolabi and Aghaunor, 2024), while disciplined decision-making under
competitive environments may amplify the benefits of female leadership (Dezso and Ross,
2012). Structural and cultural constraints (including gender bias, limited access to finance and
societal expectations regarding leadership traits) can, however, weaken the performance
returns to female leadership, particularly in developing countries (Zhang et al., 2022). These
complexities reinforce the need to examine CEO gender not in isolation, but alongside market
competition, firm size and institutional settings, forming an integral part of this study’s
conceptual framework.

2.2 Empirical review

Empirical studies from developed economies generally find positive links between market
competition and firm performance, with studies from the US, UK, Germany and France
showing that competitive markets enhance productivity and efficiency (Januszewski et al.,
2002; Wang et al., 2014). However, the effects are context-dependent, as some market
structures may not incentivize efficiency under specific conditions (Hay and Liu, 1997).
Research on firm size in developed economies shows that larger firms tend to have more stable
growth, while smaller firms are more volatile, though size alone does not guarantee superior
performance (Hall, 1987). Regarding female leadership, it is consistently associated with
lower risk-taking and greater stability in developed economies. Female CEOs and boards often
improve performance, particularly when workforce diversity is higher (Shropshire et al., 2021;
Kang et al., 2024; Flabbi et al., 2019), although other governance factors exhibit mixed effects
(Omri and Alfaleh, 2024).

Evidence from developing economies varies. Using firm-level data from Tanzanian
manufacturing firms, Goedhuys et al. (2008) show that productivity is shaped less by
conventional technological variables and innovation than by business-environment factors.
Chinese manufacturing firms demonstrate an inverted U-shaped relationship between
competition and innovation efficiency, indicating that excessive competition may hinder
collaboration and degrade long-term performance (Huang, 2023). Findings regarding gender
also vary widely in developing contexts. Research across 23 developing countries shows that
women face financing constraints that indirectly hinder performance (Marques, 2015). Across
126 primarily developing countries, female-managed firms exhibit 11% lower labor
productivity than male-managed firms, largely due to lower investments in technology and
protective measures (Islam et al., 2020). Evidence from India shows declined performance
following the appointment of female CEOs (Jadiyappa et al., 2019), whereas evidence from
China reveals narrowed firm performance gaps when political connections are removed (Sun
and Zou, 2021). Additionally, manufacturing firms in developing countries often prioritize

Downl oaded from http://ftp. nowublishers.conljabes/article-pdf/doi/10.1108/ JABES- 08- 2025- 0405/ 11744611/ j abes- 08- 2025- 0405en. pdf by guest



high production levels despite efficiency gaps, reflecting pressures that differ from those in ~ Journal of Asian
higher-income economies (Kruse et al., 2023). Research on firm size remains comparatively Business and
sparse, leaving meaningful gaps for discussion. Economic Studies

In the ASEAN region, empirical work remains limited. Evidence from Vietnam shows that
competition enhances performance for high-performing firms, though no significant effects
emerge for return on assets (Ha and Tran, 2021). CEO characteristics such as age and tenure
matter, yet gender receives little emphasis (Suherman et al., 2021). In Thailand, female CEOs
make positive contributions to long-term firm development, although short-term performance
may suffer in highly competitive or capital-constrained environments, possibly due to risk-
aversion or gender-related perceptions (Singhathep and Pholphirul, 2015).

Existing studies confirm the importance of competition and leadership, but rarely examine
market competition, firm size, CEO gender and institutional heterogeneity jointly across
ASEAN economies. Many studies either focus on single countries or treat ASEAN as a
homogeneous block, overlooking substantial cross-country variation in income levels,
institutional structures and firm demographics. While theories suggest an advantage for larger
firms, empirical evidence from ASEAN remains limited and inconclusive, particularly
regarding whether scale economies or diseconomies dominate in predominantly SME-based
economies. Likewise, the specific implications of CEO gender under varying competitive
intensities and firm-size conditions remain largely underexplored.

This paper addresses these gaps by offering a multi-country, firm-level analysis across
ASEAN, focusing on market competition, CEO gender and firm size and examining both
direct and interaction effects. In doing so, we contribute to the literature by (1) providing new
empirical evidence on the role of market structure in shaping firm performance in ASEAN;
(2) introducing gender-sensitive firm-level analysis into ASEAN’s regional context and
(3) highlighting the interplay between firm characteristics and institutional context in
explaining performance disparities. By incorporating national income levels and employing
Blinder-Oaxaca decomposition alongside machine learning-based robustness checks, this
research offers novel insights into the structural and behavioral dimensions of firm success in
one of the world’s most dynamic economic regions.

This study examines three research questions: (1) how market competition influences
corporate performance in ASEAN; (2) how firm size shapes performance across institutional
and competitive contexts and (3) how CEO gender influences performance under different
competition and size conditions. These form the basis of the analytical framework in
Figure A2 [1].

3. Data and methodology
3.1 Data
This study utilizes firm-level data from the World Bank Enterprise Surveys (WBES), covering
multiple waves across nine ASEAN countries (excluding Brunei due to data limitations). The
combined sample includes 6,199 firms, with country-specific sample sizes ranging from 115
to 1,805 firms. The surveys capture firm characteristics, including ownership, management,
size, sales performance and production inputs, using stratified random sampling by industry,
firm size and region for national representativeness. All data are publicly available from
WBES, which employs harmonized questionnaires and standardized sampling across
economies. Temporal coverage varies: Vietnam, Indonesia and the Philippines have data for
2015 and 2023; Cambodia for 2016 and 2023; Malaysia for 2015 and 2019 and Laos for 2009
and 2018. Single-year datasets are available for Singapore for 2023, Thailand for 2016 and
Myanmar for 2016. This variation allows both cross-sectional and time-comparative analyses.
The dependent variable is the logarithm of total annual sales, reflecting firm-level output
for the most recently completed fiscal year. It is measured in each country’s domestic currency
and then converted to US dollars to maintain consistency. Figure A3 [1] illustrates the spatial
distribution of the non-logarithmic variable. Market competition, one of the key explanatory
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JABES variables, is measured by the number of competitors who provide similar products or services
in the market. This study adopts the World Bank income classification to group countries. The
World Bank classifies countries’ income levels based on GNI per capita, calculated using the
Atlas method, which adjusts for exchange rate fluctuations and provides a more stable measure
of economic development. This classification is widely used to capture differences in
development levels rather than overall economic size, making it particularly suitable for cross-
country comparisons in heterogeneous regions. Following the World Bank’s 2024-2025
income classification (Metreau et al., 2024), Singapore, Malaysia, Indonesia and Thailand are
categorized as higher-income economies (i.e., either high- or upper-middle-income countries),
while Cambodia, Laos, Myanmar, the Philippines and Vietnam are classified as lower-middle-
income economies. Summary statistics of the dependent variable as well as our key
explanatory and control variables are presented in Table A1 [1], highlighting several notable
cross-country patterns below.

The distribution of key variables across ASEAN reflects underlying differences in
economic size, market structure and private-sector composition. For example, total
annual sales are considerably higher on average in larger economies such as Indonesia, the
Philippines and Vietnam, while smaller markets such as Laos and Myanmar naturally
exhibit lower firm-level sales. Competition intensity also differs: Malaysia reports a
higher mean number of competitors, while most countries show relatively low
competition levels; this is consistent with more segmented or localized markets. The
prevalence of small firms is highest in Laos and Myanmar, where micro and small
enterprises dominate, whereas Vietnam and Singapore display more balanced firm-size
distributions. Female CEO representation likewise differs across countries; for instance,
Thailand records a relatively high proportion of female-led firms, compared to lower
shares in Indonesia and Vietnam.

3.2 Methodology

Building on Sun and Zou (2021), this study extends the empirical specification to account
for potential heterogeneities, nonlinearities and interaction effects. Specifically, we include
the square of firm age (years of operation) to capture nonlinear life-cycle effects and
introduce interaction terms between CEO gender and two key firm characteristics (market
competition intensity and firm size) to explore conditional effects. By allowing the
marginal effect of CEO gender to change with competition and size, the model more
accurately captures the heterogeneous behavioral responses documented in the literature.
We begin with an ordinary least squares (OLS) regression using the pooled ASEAN sample,
treating the entire region as a single economic unit. The baseline model is specified in
Equation (1) below:

Yui = Py + pCompetition,; + fB,Incomey; + B;Sizeq; + p,Genders+ !
PsGendera; X Sizey; + poGenders; X Competition,; + ZXA,- + &4 1)

where Y,; refers to the natural logarithm of total sales of firm i in the ASEAN region and
Competition,; represents our market competition measure (the number of competitors with
similar goods or services). Income,; is adummy variable indicating if the country iis classified
as a higher-income country in ASEAN. Size,;is a binary variable equal to 1 if the firm is a small
one and 0 otherwise. Gender,; is another binary variable equal to 1 if the CEO of the company
is female and 0 otherwise. "X, is a vector of other control variables, including the surveyed
year dummy, country dummies, legal status, years of operation, square of years operated,
international certification situation, website ownership and production input variables such as
the log of total annual labor costs and the log of total annual raw material costs. In our extended
specification, we further include country dummy variables to account for unobserved country-
level heterogeneity across ASEAN economies. This allows us to control for systematic
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differences in institutional environments, development levels and macroeconomic conditions  Journal of Asian

that may affect firm performance. Business and
We further apply the Oaxaca-Blinder decomposition method (Oaxaca, 1973; Blinder, Economic Studies

1973) to decompose the corporate performance disparities between lower-income and higher-

income countries according to Equation (2):

?L_YH - (3—/9\)XL +§(XL_)?H) (2)

where Y, is the averaged corporate sales performance in lower-income countries and Y is the
averaged performance in higher-income countries. X; and X, represent the average
characteristics (e.g. market competition, CEO gender and firm size) in these two groups,
respectively. 5and fare the estimated coefficients. 5(? 1 — Xy;) is the explained component that
captures the difference in corporate performance due to differences in firm characteristics

between two groups. The unexplained component (5—5))?L reflects the difference arising
from variations in coefficients across the two groups.

Similarly, we also decompose the corporate performance disparities by CEO gender, firm
size and wave of survey:

Vi = Vo = Gy = 7608 + 7 (X — X ) ©)
Yns — Ys = (0ns — 65)Xns + O <YNS - Ys) 4
Yyi —Yro = (@y1 — 9y2)Xv1 + 012 (YYl - )_(Yz) ©)

In Equations (3)—(5), subscripts M, F, NS, S, Y1 and Y2 denote male-led firms, female-led
firms, non-small-sized firms, small-sized firms and previous and most recent waves of the
surveyed years, respectively.

4. Empirical results

4.1 Determinants of corporate performance in ASEAN

Table A2 [1] reports stepwise OLS regression results for the full ASEAN sample. Several key
findings emerge. First, market competition intensity is positively and significantly associated
with firm performance in Columns (1) and (2), as measured by the log total sales. Each
additional “unit-1000” competitor was associated with a 0.01 increase in log sales (significant
at the 1% level). This indicates that more competitive markets stimulate firm output in
ASEAN. This result is consistent with the SCP framework: intensified market competition
modifies a firm’s strategic conduct and translates structural pressure into improved firm
performance in emerging institutional settings. This implies that policies promoting market
entry and competition enforcement may enhance productivity by sustaining competitive
pressure.

Second, firm size is also positively and significantly correlated with output. Across all
specifications, small firms exhibited 0.31-0.46 lower log sales (all significant at the 1% level),
reinforcing the idea that resource constraints, scale inefficiencies and limited access to
financing may disproportionately affect the performance of smaller enterprises in the study
region. This finding aligns with the economies-of-scale mechanism: larger firms are better
able to exploit cost efficiencies and operational advantages that translate scale into higher
performance, while smaller firms face structural disadvantages in resource allocation and
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JABES production efficiency. Targeted SME support policies may therefore narrow the productivity
gap between small and large firms.

Third, CEO gender alone does not have a statistically significant impact on firm
performance across Columns (1) to (3). However, important heterogeneity emerges when it
interacts with firm size. In Column (3), the “female CEO X small firm” effect is significantly
positive (0.17). This indicates that female-led small firms outperform their male-led
counterparts, suggesting that gendered leadership dynamics confer advantages in specific
operational contexts. One plausible explanation, consistent with the risk-aversion framework,
is that female executives may adopt more cautious strategies that help small firms mitigate
competitive pressure and stabilize performance. This points to the potential effectiveness of
policies that support women’s entrepreneurship, such as improving female access to financing
and leadership training, especially within the SME sector where the performance gains appear
most pronounced.

These findings connect with prior literature. The size-related results align with Rasmussen
(2012), while the context-dependent benefits of competition resonate with Tu et al. (2014).
Meanwhile, the gender-size interaction represents a novel contribution in the ASEAN context.
This is further supported by emerging ASEAN evidence, where competition effects are shown
to be conditional on firm characteristics (Ha and Tran, 2021) and female leadership exhibits
context-dependent performance under competitive or resource-constrained environments
(Singhathep and Pholphirul, 2015). This suggests that policies should account for firm
heterogeneity and institutional differences when promoting competition and inclusive
leadership.

Fourth, to control for time-invariant national characteristics, Column (4) includes country
fixed effects, and core results remain robust. Country-specific regression (Table A6 [1])
reveals detailed heterogeneity: competition negatively affects performance in more mature
markets such as Singapore, Thailand and Vietnam, but is positive in less-developed economies
such as Myanmar. This pattern supports the context-dependent view that competition does not
always enhance performance, particularly in mature markets where excessive pressure may
reduce efficiency (Hay and Liu, 1997). It is also consistent with the inverted U-shaped
relationship documented by Tuyet and Ninh (2023), suggesting that competition becomes
detrimental beyond an optimal threshold. Female leadership effects also vary across countries.
Negative effects appear in Laos and the Philippines, while positive effects appear in Malaysia
and Myanmar. Furthermore, female-led firms in Laos and Myanmar appear more vulnerable
under intensified competition, reflecting differences in institutional support, financing access
and market conditions. This is consistent with evidence that structural constraints weaken the
returns to female leadership in developing contexts (Islam et al., 2020; Zhang et al., 2022),
whereas the relative advantage observed in smaller or more flexible settings aligns with
Afolabi and Aghaunor (2024). Overall, these results indicate that the performance effects of
competition and gender are highly context-dependent within ASEAN.

Among the control variables, coefficients for raw material and labor costs are consistently
positive and significant, as expected. Additionally, firm-level attributes such as holding an
internationally recognized certification and maintaining a company website are both
positively associated with performance, underscoring the role of quality assurance and
digitalization in enhancing firm competitiveness.

4.2 Decomposition analysis on the corporate performance disparities

To further examine the drivers of firm performance disparities across ASEAN, we implement a
Blinder-Oaxaca decomposition, separating differences into explained (due to observable
characteristics) and unexplained (due to differences in returns to these characteristics)
components. Table A3 [1] presents decomposition results by national income group, CEO
gender, firm size and survey year, with Table A4 [1] providing variable-level details.
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Results reveal that firms in less-developed ASEAN countries outperform those in higher- ~ Journal of Asian
income countries in terms of total sales. The explained component is driven primarily by labor Business and
and raw material costs, indicating that firms in less-developed economies rely on scale-based Economic Studies
production strategies with high volumes and lower margins (Prahalad and Hammond, 2002;
Kruse et al., 2023). Other explanatory variables such as firm size, year of survey, international
certification, legal registration and digital presence (e.g. having a company website) also
contribute to the gap. This suggests that stronger institutions in higher-income countries do not
necessarily translate into higher firm-level sales in more saturated markets (Agénor, 2016).

Gender-based decomposition shows that 86.36% of the performance gap between male-
and female-led firms is explained by differences in observable inputs, with labor and raw
material costs accounting for more than the total explained component. This indicates that
male-led firms, on average, may employ higher-quality inputs or invest more heavily in key
resources, possibly reflecting better access to finance, talent or supply chains. This implies that
structural inequalities in resource access, rather than managerial capability, are the principal
barrier to performance parity for female-led firms — consistent with findings from Jadiyappa
et al. (2019) and Oakley (2000), suggesting that improving access to key resources may help
reduce performance disparities.

As expected, the performance gap between smaller and larger firms is substantial, with the
explained component contributing 84.31% of the difference. The primary drivers are again
labor and raw material costs, which account for 29% and 59% of the explained gap,
respectively. Larger firms are better positioned to acquire and efficiently utilize high-quality
inputs, often benefiting from economies of scale and stronger supplier relationships (Bernard
et al., 2007). Within the unexplained component, differences in returns to certification, legal
status and labor costs are notable, suggesting persistent inefficiencies and managerial
constraints among smaller firms, which may limit their ability to scale effectively in
competitive markets.

Comparing survey waves, the explained components are large and negative, reflecting
lower resource investment in earlier periods. As ASEAN economies have evolved, firms
appear to have scaled up their operations, contributing to performance improvements in the
more recent wave. Disaggregated results indicate that differences in firm size and female CEO
status contribute significantly to the unexplained portion (58 and 18%, respectively). This may
reflect greater agility or more inclusive leadership practices in recent years, which allow
smaller firms or those led by women to adapt more effectively to economic shocks or
competitive pressures.

5. Robustness check
To assess the robustness and causal interpretability of our baseline findings, we employ DML
proposed by Chernozhukov et al. (2018). DML provides a modern approach for estimating
treatment effects in the presence of high-dimensional covariates, offering greater protection
against omitted variable bias and model misspecification. By leveraging sample-splitting [2],
regularized estimation [3] and orthogonalization of the treatment and outcome variables [4],
DML can yield more reliable causal inferences, particularly when controlling for a large
number of potential confounders.

We run separate DML models for each treatment variable of interest. For each model, we
specify a partially linear regression:

Y, = 0D; + g(X;) + & (6)
D; =m(X;) + v @)

where Y; = log(sales;), D; is the treatment of interest (including competition, CEO gender,
income level, firm size and survey year) and X; is a high-dimensional set of covariates
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JABES including all control variables. Both the outcome function g(X;) and the treatment model m(X;)
are estimated nonparametrically using random forest algorithms, allowing for flexible
modeling of complex, nonlinear relationships. We apply K-fold cross-fitting to correct for
overfitting and obtain valid post-selection inference. Table A5 [1] reports the estimated
average treatment effects of key explanatory variables on firm performance, proxied by the
logarithm of total sales.

The DML estimates are broadly consistent with our baseline results, particularly for
competition, CEO gender and firm size. The signs and statistical significance of firm size
remain stable across specifications, reinforcing the conclusion that larger firms tend to exhibit
stronger performance outcomes. Moreover, the year dummies suggest a decline in firm-level
output over time, which is consistent with previous findings.

The most notable departure from the baseline results concerns the role of income level.
While previous OLS estimates indicated a negative and statistically significant relationship,
the DML results in Column (3) reveal an insignificant effect. This shift may stem from the
DML method’s enhanced capacity to account for confounding variables and reduce omitted
variable bias by incorporating flexible machine learning algorithms in both stages of
estimation. Specifically, income level may be correlated with a range of firm-level
characteristics — such as size, managerial quality or digital adoption — that are insufficiently
captured in the linear OLS specification. Once these interactions are modeled more
comprehensively, the apparent income effect diminishes, suggesting that the earlier OLS
results may overstate their importance due to model misspecification.

In summary, the DML-based robustness checks confirm the validity of the main results
while qualifying the role of income level. By strengthening causal interpretation, the DML
approach enhances the policy relevance of the findings, particularly for debates on gender
equity and firm competitiveness in ASEAN.

6. Conclusion

Given the dominance of SMEs in the ASEAN economy, understanding the determinants of
their performance is crucial for regional competitiveness, inclusive growth and sustainable
business development. Using firm-level survey data alongside regression, decomposition and
DML techniques, this paper examines how market competition, CEO gender and firm size
jointly shape corporate performance.

Our results indicate that intensified market competition does not uniformly enhance
performance, and female leadership alone has limited effects in high-risk environments.
While small firms face consistent disadvantages, female leadership is associated with a
partial reduction of these constraints, as female-led small firms outperform their male-
led counterparts. Conversely, female-led firms in less-developed ASEAN economies
underperform on average, highlighting persistent barriers. Additionally, while firms in
lower-income ASEAN nations initially appear to outperform those in high-income
members, DML analysis reveals that national income level alone has no direct
significant impact. This suggests that traditional OLS estimators may overestimate
macroeconomic advantages and that institutional quality likely operates through indirect
channels.

These findings offer three key policy implications for sustainable business development in
ASEAN. First, improving access to finance, digital tools, quality certification and managerial
training can narrow performance gaps and strengthen SME resilience, which is critical for
long-term productivity and competitiveness. Second, competition policies should balance
market openness with safeguards against excessive rivalry, ensuring that smaller firms are not
crowded out by dominant players and that competition supports inclusive market
development. Third, fostering gender-inclusive leadership through targeted training,
networks and financing support is important for both equity and efficiency, and it can
improve resource allocation and firm-level performance across ASEAN economies.
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Future research should leverage panel data to capture dynamic firm responses over time. It~ Journal of Asian
could also incorporate market-based performance measures (such as Tobin’s Q) using richer Business and
financial datasets. Finally, comparative studies beyond ASEAN can help assess the external Economic Studies
validity of these findings and inform broader policy design. Such efforts would further
enhance our understanding of firm performance dynamics across Asian and other emerging
economies, extending the relevance of the SME resilience, gender-inclusive leadership and
sustainable business development.

Notes
1. Please see it on the Supplementary Online Appendix

2. Sample-splitting involves dividing the dataset into training and estimation subsets to reduce
overfitting and ensure honest inference.

3. Regularized estimation refers to the use of machine learning methods, such as random forests, that can
handle high-dimensional covariates without overfitting.

4. Orthogonalization denotes the process of partialing out the influence of covariates from both the
treatment and the outcome, producing a score function that is robust to confounding and model
misspecification.

Supplementary material
The supplementary material for this article can be found online.
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