Journal of Project Management 11 (2026) 717-730

Contents lists available at GrowingScience

Journal of Project Management

homepage: www.GrowingScience.com/jpm

Corporate digital transformation and information asymmetry: Evidence from an emerging market
Isari Keeyangrungrueang?, Nuttavong Poonpool®* and Ingorn Nachairit®*

“Ph.D. Candidate, Mahasarakham Business School, Mahasarakham University, Thailand
bPh.D., Associate Professor, Mahasarakham Business School, Mahasarakham University, Thailand
‘Ph.D., Assistance Professor, Mahasarakham Business School, Mahasarakham University, Thailand

CHRONICLE ABSTRACT
Article history: This study examines the association between Corporate Digital Transformation (CDT) and
Rece!ved January 29, 2026 information asymmetry (ASY) among firms listed on the Stock Exchange of Thailand during
2{7630;)\/266(1 in revised format March 2017-2022. Drawing on agency theory, institutional theory, and resource dependence theory, the

study conceptualizes CDT as a portfolio of organization-wide digital initiatives and transformation

A ted May 5, 2026 . . 5 . L. .
coepred ey projects embedded in firms’ governance and information infrastructures rather than as isolated

Available online

May 5, 2026 technological adoption. CDT is measured using textual analysis of firms’ annual reports based on
Keywords: a multidimensional keyword dictionary capturing disclosed digital transformation activities, while
Corporate digital transformation information asymmetry is proxied by the effective bid—ask spread. Using firm-level panel data and
Information asymmetry fixed effects regression models, the analysis documents a negative and marginally significant
Digital transformation projects association between CDT and information asymmetry, suggesting lower information frictions
Project portfolio management among firms with higher levels of reported digital transformation activity. A series of robustness

Disclosure-based measurement

tests employing alternative measures, estimation strategies, and subsample analyses yield
Emerging markets p oying & P Y Y

qualitatively consistent results. The study contributes to the project management literature by
providing empirical evidence on how sustained digital transformation initiatives, implemented
through multiple projects over time, are associated with changes in organizational information
environments in an emerging market context. While the findings should be interpreted as indicative
rather than causal, they highlight the relevance of managing digital transformation as an integrated
project portfolio with implications for transparency and stakeholder communication.

© 2026 by the authors; licensee Growing Science, Canada.

1. Introduction

In the contemporary digital economy, technological developments have increasingly altered how organizations operate and
communicate information. Data has become a central organizational resource in economic activities (Liu & Wang, 2023),
leading firms to pursue Corporate Digital Transformation (CDT) as they adapt business processes and information
infrastructures to changing environments (Fang & Liu, 2024; He et al., 2024). These changes are reflected in a range of
organizational practices, including the expansion of digital platforms, the growing use of data-driven analytical tools such as
artificial intelligence (Al), and enhanced real-time connectivity enabled by the Internet of Things (IoT) (Huang et al., 2023).
Importantly, CDT is not limited to isolated technology adoption but reflects a broader, organization-wide shift in how
information is generated, processed, and communicated.

In accounting and financial reporting, prior studies suggest that CDT may be relevant to firms’ information environments by
reshaping the production and dissemination of accounting data. The integration of digital technologies, such as Al,
blockchain, big data, and cloud computing, into accounting information systems has been associated with stronger monitoring
and traceability, potentially limiting managerial discretion in information-related choices (Chen et al., 2024; He et al., 2024).
Related evidence indicates that digitalized reporting processes are often linked to more timely and verifiable information
flows, which may contribute to greater transparency and perceived reporting quality (Chen et al., 2024; He et al., 2024). From
this perspective, CDT can be viewed not only as an operational transformation but also as part of the information
infrastructure underlying capital-market disclosure (Diamond & Verrecchia, 1991; Lambert et al., 2007).
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Despite these developments, information asymmetry (ASY) remains a persistent challenge for capital-market functioning.
Drawing on Akerlof’s (1970) market-for-lemons framework and Jensen and Meckling’s (1976) agency theory, ASY arises
when managers hold superior information about firms’ financial conditions and performance relative to external stakeholders.
Such disparities can create conditions in which opportunistic reporting behaviors, including earnings management and
selective disclosure, are more likely to emerge (Francis et al., 2016; Nuanpradit, 2018). Episodes of severe confidence loss—
ranging from the Enron and WorldCom failures in the early 2000s (Akhigbe et al., 2005; Crotty, 2009; Stewart, 2006) to the
more recent Stark Corporation case in Thailand (The Securities and Exchange Commission Thailand, 2023b)—illustrate how
sustained information gaps can erode investor trust. Together, these cases underscore the importance of disclosure quality
and governance arrangements in shaping firms’ information environments. Despite the existence of a robust corporate
governance index, which serves as a critical mechanism for enhancing investor confidence (Sriersan et al., 2005), and the
disclosure of readable Key Audit Matters (KAMs), which has been demonstrated to reduce information asymmetry between
auditors and investors, thereby facilitating more informed investment decision-making within the Thai capital market
(Chirakool et al., 2022).

Existing literature offers several conceptual explanations for why CDT may be related to ASY. One channel emphasizes real-
time transparency, whereby digital integration may reduce information lag between economic events and subsequent
disclosures, allowing investors more timely access to decision-relevant information (Nwankpa & Datta, 2017; Zhan & Jing,
2022). Another highlights verification and traceability mechanisms, particularly those associated with blockchain-based
systems, which are often discussed as enhancing the reliability and auditability of digital records and supporting external
monitoring (Guo & Xu, 2021; Ren et al., 2024). These channels suggest that CDT may be relevant to variations in firms’
information environments and, consequently, to observed differences in information asymmetry between corporate insiders
and external stakeholders.

Although research on CDT has expanded rapidly, much of the existing empirical work examines its implications through
related outcomes or contextual channels, such as earnings management (Chen et al., 2024), corporate risk (Huang et al., 2023;
Liu & Wang, 2023), firm performance (Guo & Xu, 2021; Jardak & Ben Hamad, 2022; Masoud & Basahel, 2023), and
governance arrangements (Manita et al., 2020; Singh & Alhulail, 2023; Zareie et al., 2024). Studies that directly examine the
association between CDT and ASY remain limited and often focus on specific aspects of digitalization, including fintech
adoption (Zhan & Jing, 2022) or corporate use of websites and social media (Khlifi, 2021). At the same time, some scholars
note that digital transformation may introduce forms of digital complexity that are difficult for less technologically
sophisticated investors to interpret, potentially contributing to higher information asymmetry (Aben et al., 2021). Moreover,
empirical evidence is still concentrated in developed economies or large capital markets, leaving emerging-market settings
with distinct institutional characteristics, such as Thailand, relatively underexplored (Weerasombat et al., 2022).

Against this backdrop, this study examines the association between Corporate Digital Transformation (CDT) and information
asymmetry (ASY) among firms listed on the Stock Exchange of Thailand (SET) over the period 2017-2022. This timeframe
coincides with sustained initiatives by Thai governmental and capital-market authorities aimed at promoting digitalization
within the private sector (Ministry of Digital Economy and Society, 2023; The Securities and Exchange Commission
Thailand, 2023a). The analysis controls for firm-level characteristics commonly linked to information environments,
including firm size, leverage, and the COVID-19 period, to reduce potential confounding influences (Monjed et al., 2025).

This study contributes to the literature in two respects. First, it develops a multidimensional measure of CDT based on textual
analysis of corporate disclosures, extending prior keyword-based approaches (Zhou & Li, 2023; Zareie et al., 2024) to capture
a broad range of digital-related activities. Second, it draws on institutional theory (Meyer & Rowan, 1977), resource
dependence theory (Pfeffer & Salancik, 1978), and agency theory (Jensen & Meckling, 1976) to frame how CDT may be
relevant to firms’ information environments and observed variation in information asymmetry.

To preview the scope of the analysis, the empirical results document a systematic association between CDT and ASY that is
consistent with prior evidence linking digital integration to information environments (Khlifi, 2021; Zhan & Jing, 2022). The
study further evaluates the stability of this association across alternative specifications and measurement choices. The
remainder of the paper proceeds as follows. Section 2 presents the theoretical framework and related literature, Section 3
describes the data and empirical approach, Section 4 reports and discusses the results, and Sections 5 through 7 conclude
with implications, limitations, and directions for future research.

2. Literature Review and Hypotheses Development
2.1 Theoretical Framework

This study draws on institutional theory, resource dependence theory, and agency theory to examine how Corporate Digital
Transformation (CDT) may be related to information asymmetry (ASY) in capital markets. Together, these perspectives
frame CDT as an organizational practice shaped by institutional pressures, resource considerations, and governance
arrangements that influence firms’ information environments, rather than as a purely technical response to digital change.
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2.1.1 Institutional Theory: Social Legitimacy and Organizational Alignment

Institutional theory posits that organizations adopt structures and practices not only for technical efficiency but also to achieve
social legitimacy within their organizational fields (Meyer & Rowan, 1977). Building on this view, DiMaggio and Powell
(1983) describe institutional isomorphism as a process through which firms converge in their practices due to regulatory
pressures, imitation under uncertainty, and professional norms.

In the context of CDT, such institutional forces can shape firms’ incentives to adopt and disclose digital initiatives. Regulatory
guidance and policy signals have been shown to encourage digital transformation activities (Zheng et al., 2024), while
governance arrangements play an important role in managing information asymmetry during digital change (Aben et al.,
2021). From an institutional perspective, engagement in CDT may signal alignment with prevailing expectations regarding
transparency and modernization, which can influence how firms’ disclosure practices and information environments are
perceived by external stakeholders (Chen et al., 2024).

2.1.2 Resource Dependence Theory: Data as a Strategic Resource

Resource Dependence Theory (RDT) posits that organizations are inherently dependent on external resources and must
manage these dependencies to reduce uncertainty and maintain autonomy (Pfeffer & Salancik, 1978). From this perspective,
firms seek to acquire, control, or reconfigure critical resources in ways that enhance their bargaining position and stabilize
relationships with key stakeholders.

In the digital era, data and digital capabilities have increasingly been viewed as strategic resources that shape firms’
interactions with their external environments (Elia et al., 2021). Firms that develop and govern internal digital assets may
reduce reliance on external information sources while strengthening coordination with stakeholders through data-driven
networks and digital platforms (Elia et al., 2021; Zareie et al., 2024). Prior studies suggest that such capabilities can be
relevant to firms’ information environments by facilitating more transparent and timely information exchange, which may
be associated with lower information asymmetry between firms and their external counterparts (Chen et al., 2022).

Empirical evidence supports this resource-based interpretation of CDT. Zhang et al. (2023) show that access to digital
financial resources alleviates financial constraints and supports investments in digital transformation, highlighting the role of
external resource access in advancing digital maturity. Similarly, Zhou and Li (2023) find that firms with higher levels of
CDT experience improved access to trade credit, consistent with the view that digital capabilities can reduce informational
frictions between firms and their suppliers and customers.

2.1.3 Agency Theory: Governance and Information Asymmetry

Agency theory emphasizes conflicts of interest arising from the separation of ownership and control between shareholders
and managers, which are closely linked to information asymmetry (ASY) (Jensen & Meckling, 1976). Because managers
typically possess private information about firms’ operations and performance, informational imbalances can give rise to
agency problems such as adverse selection and moral hazard.

From this perspective, governance mechanisms, particularly monitoring and disclosure, play a central role in limiting
information asymmetry and related agency costs. Recent studies suggest that digital technologies may complement traditional
governance arrangements by influencing how information is recorded, processed, and disclosed. For example, Chen et al.
(2024) show that corporate digital transformation (CDT) is associated with improvements in accounting information quality,
consistent with enhanced transparency and traceability. Related evidence highlights the role of digital tools, including
corporate use of social media (Knudsen, 2020), blockchain-based accounting systems (Yermack, 2017), and machine learning
applications (Bertomeu et al., 2021; Ding et al., 2020), in supporting information monitoring. Viewed through an agency
lens, CDT may therefore be relevant to firms’ information environments by shaping the extent of information asymmetry
between managers and external stakeholders.

2.2 Literature Review
2.2.1 Concepts and Evolution of Corporate Digital Transformation

Corporate Digital Transformation (CDT) refers to an organization-wide process through which digital technologies are
integrated into information systems and decision-making routines. Prior literature commonly describes this process as
evolving from digitization, which converts analog information into digital form, to digitalization, where digital tools improve
process efficiency, and ultimately to digital transformation, which embeds advanced analytics and real-time decision-making
into core organizational activities (Feng & Yu, 2025).

In accounting and financial reporting, CDT involves the integration of information technology, computational capacity, and
connectivity to support data processing and resource allocation (Huang et al., 2023; Nwankpa & Datta, 2017). Technologies
such as artificial intelligence, distributed ledger systems, data analytics platforms, and cloud infrastructures collectively shape
how accounting information is generated, verified, and disseminated (Bertomeu et al., 2021; Yermack, 2017; Zhan & Jing,
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2022). Beyond operational applications, prior studies suggest that CDT may be relevant to governance and internal control
by influencing information transparency and traceability (He et al., 2024).

2.2.2 Literature Analysis: Divergent Perspectives on CDT and Information Asymmetry

Prior empirical research offers mixed evidence on the relationship between CDT and information asymmetry (ASY). A
substantial stream of studies suggests that CDT is associated with lower ASY through improvements in firms’ information
environments, including reduced information lag and search costs (Huang et al., 2023; Guo & Xu, 2021). Related research
highlights the role of fintech, big data analytics, and artificial intelligence in supporting higher financial reporting quality
(Zhan & Jing, 2022), while digital disclosure channels such as corporate websites and social media are associated with lower
ASY, particularly among larger firms (Khlifi, 2021).

Other studies emphasize verification and monitoring channels. Blockchain-based systems and machine-learning applications
have been discussed as enhancing traceability and detection of irregular transactions, potentially limiting opportunistic
reporting behavior (Yermack, 2017; Bertomeu et al., 2021). Digital communication technologies may also strengthen external
monitoring by improving information access for analysts and stakeholders (Knudsen, 2020). Consistent with these arguments,
recent evidence links CDT to lower agency costs and improved transparency in firms’ information environments (Chen et
al., 2024).

At the same time, the literature cautions that CDT may introduce digital complexity that is difficult for less technologically
sophisticated investors to interpret, which in certain contexts may increase rather than reduce information asymmetry (Aben
etal., 2021).

2.2.3 Synthesis and Research Gaps

A synthesis of prior studies reveals several important gaps. First, although existing research documents links between digital
transformation and ASY, most empirical work examines these relationships indirectly through related outcomes such as
earnings management, corporate risk, firm performance, and governance arrangements (Chen et al., 2024; Huang et al., 2023;
Guo & Xu, 2021; Manita et al., 2020; Zareie et al., 2024). Direct examinations of the association between CDT and ASY
remain limited and often focus on specific sub-dimensions, such as fintech adoption or corporate use of social media, rather
than on CDT as a multidimensional organizational process (Zhan & Jing, 2022; Khlifi, 2021). Second, the empirical evidence
is largely concentrated in developed economies and major global markets, with relatively limited attention to emerging-
market contexts such as Thailand (Weerasombat et al., 2022). Third, existing measures of CDT often rely on mono-
dimensional proxies that do not fully capture the systemic and multidimensional nature of digital transformation (Chen et al.,
2024; Zareie et al., 2024). In response, this study examines the association between CDT and ASY in the Thai capital market
and develops a multidimensional measure of CDT to address these gaps.

2.3 Hypothesis Development

Drawing on institutional theory, resource dependence theory, and agency theory, prior literature suggests that Corporate
Digital Transformation (CDT) may be relevant to firms’ information environments through multiple, complementary
channels. From an agency perspective, digital technologies can support monitoring and disclosure processes that are
associated with reduced managerial discretion over information (Jensen & Meckling, 1976). Resource dependence theory
highlights the role of data and digital capabilities in facilitating information exchange and reducing uncertainty in firms’
relationships with external stakeholders (Pfeffer & Salancik, 1978). Institutional theory further suggests that engagement in
digital transformation may reflect alignment with regulatory and normative expectations regarding transparency and
modernization, particularly in emerging-market contexts (Meyer & Rowan, 1977). Empirical evidence reviewed in Section
2.2 indicates that digital infrastructures, data analytics, and digital disclosure channels are often associated with improved
information transparency and lower information asymmetry, although countervailing effects related to digital complexity
have also been noted. In the context of the Thai capital market, characterized by active regulatory oversight and increasing
digital adoption, these theoretical perspectives collectively suggest that higher levels of CDT are more likely to be associated
with lower information asymmetry.

Based on this integrated theoretical reasoning and prior empirical findings, the study proposes the following hypothesis:

Hi: Corporate digital transformation is negatively associated with information asymmetry.

Corporate Digital Transformation Information Asymmetry
(CDT) (ASY)

Control Variables:

Fig. 1. Conceptual Framework Firm Size (FSIZE)

Leverage (LEVE)
COVID-19 (COVIM
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3. Materials and Methods
3.1 Data and Sample Selection

The sample consists of all firms listed on the Stock Exchange of Thailand (SET) over the period 2017-2022, which coincides
with the implementation of national digital economy and information technology initiatives relevant to Corporate Digital
Transformation (CDT) (Ministry of Digital Economy and Society, 2023; The Securities and Exchange Commission of
Thailand, 2023). The initial dataset comprises 4,087 firm-year observations. Financial institutions, funds, and trusts are
excluded due to their distinct regulatory frameworks and accounting practices, which differ from those of non-financial firms
and may affect the measurement of market-based information variables. Observations with non-December 31 fiscal year-
ends, missing financial data, rehabilitation status, or unavailable English-language annual reports (Form 56-1 One Report)
are also excluded to ensure data comparability and consistency. The final sample consists of a balanced panel of 1,158 firm-
year observations. Financial and disclosure data are obtained from the SETSMART database and cross-checked with
information disclosed on the official SET website.

3.2 Variable Measurement
3.2.1 Corporate Digital Transformation (CDT)

Corporate Digital Transformation (CDT) is measured using textual analysis of firms’ annual reports (Form 56-1 One Report),
which provide a standardized disclosure source describing firms’ digital-related activities (Huang et al., 2023). A keyword-
based approach is employed to capture firm-level digital transformation disclosures that may not be observable through
conventional financial indicators (Zareie et al., 2024; Zhu et al., 2022). A dictionary of 167 CDT-related keywords is
constructed based on prior studies (Zareie et al., 2024; Zhou & Li, 2023) and organized into eight digital dimensions that are
conceptually aligned with the classification described in Section 3.2.1: automation, machine learning, digitization, artificial
intelligence, big data, cloud computing, blockchain, and digital applications (see Appendix A). To focus on disclosures
related to substantive digital technologies, broad or non-specific terms are excluded from the dictionary. Annual reports
written in English are processed using standardized text-analysis procedures, including keyword matching and frequency
counting. Given the right-skewed distribution of keyword frequencies, CDT is defined as the natural logarithm of the total
number of identified keywords plus one:

CDT;, = In (Total Keyword Frequency,,+ 1)
3.2.2 Information Asymmetry (ASY)

Information asymmetry (ASY) is measured as the dependent variable to capture the transparency of firms’ information
environments. Consistent with market microstructure research, ASY is proxied by the effective bid—ask spread, which reflects
adverse selection and execution costs more accurately than quoted spreads by incorporating price movements relative to
posted quotes (Lee, Mucklow, & Ready, 1993).

In the absence of intraday transaction data, daily closing quotes are used to estimate the effective spread following prior
studies (Abdi & Ranaldo, 2017; Corwin & Schultz, 2012). For firm i on day ¢, ASY is calculated as:

ASY; =2%|P; =M

where P; denotes the closing price and M; ;represents the midpoint of the closing bid and ask prices. To mitigate transitory
price fluctuations, ASY is averaged over a five-day window (-2 to +2). Higher values of ASY indicate greater information
asymmetry and higher costs associated with informed trading.

3.2.3 Control Variables

Consistent with prior research, the analysis includes control variables commonly associated with firms’ information
environments. Firm size (FSIZE) is measured as the natural logarithm of total assets, capturing scale effects related to
disclosure capacity and market scrutiny (Chen et al., 2024; Khlifi, 2021). Firm leverage (LEVE) is defined as total debt
divided by total assets and reflects monitoring incentives arising from creditor oversight (Chen et al., 2024).

To account for the exogenous shock associated with the COVID-19 pandemic, a dummy variable (COVID) is set equal to
one for observations in 2020—2021 and zero otherwise. This variable controls for heightened uncertainty and market-wide
disruptions during the pandemic period that may affect firms’ information environments (Amankwah-Amoah et al., 2021;
Aljughaiman et al., 2023; Yan et al., 2022).
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3.3 Data Analysis and Econometric Specification

Panel data analysis is employed to examine the relationship between Corporate Digital Transformation (CDT) and
information asymmetry (ASY). The use of panel data allows for greater variability and enables control for unobserved firm-
specific heterogeneity over time (Gujarati & Porter, 2009). All estimations are conducted using standard econometric
procedures for panel data.

The analysis proceeds in three stages. First, descriptive statistics and Pearson correlation coefficients are reported for all
variables. Diagnostic tests are then performed to assess multicollinearity, heteroscedasticity, and serial correlation.
Multicollinearity is evaluated using variance inflation factors (VIF), while heteroscedasticity is addressed through the use of
robust standard errors. Where appropriate, serial correlation is examined to ensure the reliability of regression estimates.

Second, model specification is guided by the Hausman test to determine the suitability of pooled ordinary least squares (OLS),
fixed effects, or random effects estimators. A statistically significant Hausman test statistic supports the use of fixed effects
to control for time-invariant firm-specific heterogeneity (Hausman, 1978).

Finally, panel regression analyses are conducted to test the study’s hypothesis. Consistent with the variable definitions in
Section 3.2, CDT is log-transformed to address skewness in the distribution, while other variables are specified according to
their respective measurement definitions.

3.4 Model Specification

To examine the association between Corporate Digital Transformation (CDT) and information asymmetry (ASY), the
following panel regression model is estimated:

ASY; =B, +B,CDT; AP, FSIZE,; +B,LEVE; +B,COVID; +n, +e;,
where ASY; .denotes information asymmetry measured by the effective bid—ask spread, CDT; ;represents firm-level digital
transformation, and FSIZE; , LEVE;;, and COVID; .are control variables as defined previously. Firm fixed effects (7;) are

included to control for time-invariant unobserved firm-specific heterogeneity, consistent with the model selection
procedure described in Section 3.3, and ¢; .denotes the idiosyncratic error term.

4. Results and Discussion

4.1.1 Descriptive Statistics and Analysis of Corporate Digital Transformation (CDT) Disclosures

Table 1
Descriptive Statistics of Corporate Digital Transformation (CDT) Keywords Disclosure
Disclosure Keyword types (n) Percentage Cumulative Percentage Key Examples (Representative Terms)
Level (%) Frequency (%)
Most 7 4.19 74,227 79.06 Software, Online, Digital, Application, Platform
More 17 10.18 13,849 14.75 Social media, IoT, E-commerce, Automation, 5G
Moderate 35 20.96 5,122 5.46 Smart Grid, Smart Energy, Fintech, Robots,
Influencer
Less 32 19.16 615 0.66 Smart transportation, Sharing economy, NLP,
Financial Technology, Face recognition
Least 28 16.77 78 0.08 Web based, Voice recognition, Third Party
Payment, Speech recognition, Smart Wear
Without 48 28.74 0 0.00 Auto Pilot, Click-through rate, Data Visualizations,
Green computing, Human cloud
Total 167 100.00 93,891 100.00

Note: The table presents the distribution of 167 CDT keywords across five disclosure levels. Cumulative frequency refers to the total occurrences of
keywords identified in the 56-1 One Reports of Thai listed companies from 2017 to 2022. Keyword identification and frequency extraction were performed
using Python-based text analysis and the Java PDFbox library. Source: Author’s calculation.

Table 1 and Fig. 2 present the distribution of Corporate Digital Transformation (CDT)-related keyword disclosures among
Thai listed firms over the period 2017-2022. In total, 93,891 keyword occurrences are identified, indicating a highly
concentrated disclosure pattern across digital-related terms.

Keywords classified in the “Most” disclosure category account for only 4.19% of total keyword types but represent 79.06%
of cumulative frequency. Frequently disclosed terms include software, online, and digital, reflecting the prominence of
broadly defined digital concepts in corporate disclosures. Keywords related to market-facing digital initiatives, such as e-
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commerce, the Internet of Things (IoT), and social media, form the second-largest disclosure cluster, accounting for 14.75%
of total frequency.

In contrast, disclosures associated with more specialized or advanced digital technologies appear less frequently. Terms
related to financial innovation, including fintech and financial technology, are reported at moderate to low levels. Moreover,
approximately 28.74% of keyword types are not disclosed, while an additional 16.77% fall into the lowest disclosure
category. This distribution highlights substantial variation in the extent to which different digital technologies are reflected
in firms’ reported digital transformation activities.
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Fig. 2. illustrates the level of disclosure of digital transformation—related terms, where the size of each term reflects its
cumulative frequency across firms.

4.1.2 Sectoral Trends in Corporate Digital Transformation (2017-2022)

Fig. 3 illustrates industry-level trends in average Corporate Digital Transformation (CDT) levels over the period 2017-2022.
Across all industry groups, average CDT levels exhibit an upward trend over time, indicating a general increase in reported
digital transformation activities during the sample period.
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Fig. 3. Average trends in corporate digital transformation (CDT) levels by industry group, 2017-2022.
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An increase in CDT levels is particularly evident between 2020 and 2021 across most sectors. Following this period, CDT
levels continue to rise or stabilize through 2022. While the magnitude of change varies across industries, the overall pattern
suggests a broad-based expansion in CDT-related disclosures.

Sectoral differences are also apparent. Firms in the Services, Industrials, Consumer Products, and Property & Construction
sectors consistently report higher average CDT levels relative to the overall sample. In contrast, the Agro & Food sector starts
from a lower baseline but displays a steady upward trend throughout the period.

4.2 Descriptive Statistics of Research Variables

Table 2 reports descriptive statistics for all variables based on 1,158 firm-year observations. Panel A summarizes the
dependent variable, independent variable, and control variables used in the empirical analysis, while Panel B reports the
distribution of the COVID-19 dummy variable.

Information asymmetry (ASY), measured by the effective bid—ask spread, has a mean value of 0.089 (SD = 0.131) and
exhibits pronounced right-skewness and kurtosis, indicating a non-normal distribution with the presence of extreme values.
Corporate digital transformation (CDT) has a mean of 3.661 (SD = 1.278), with skewness and kurtosis values close to zero,
suggesting a relatively symmetric distribution following logarithmic transformation.

Firm size (FSIZE) displays substantial variation across firms, with a mean of 16.291 (SD = 1.644), reflecting heterogeneity
in asset scale among Thai listed companies. Firm leverage (LEVE) has a mean of 0.380 (SD = 0.134), indicating moderate
debt usage on average.

Panel B shows that 33.33% of the observations fall within the COVID-19 period (2020-2021), while the remaining 66.67%
correspond to non-COVID years, supporting the inclusion of a COVID dummy variable in subsequent analyses.

Table 2

Descriptive Statistics of Variables
Panel A: Dependent Variable, Independent Variable, Moderator Variable, and Control Variable.

Variables n Mean S.D. Min Max Skewness Kurtosis
Dependent Variable

ASY 1,158 0.089 0.131 0.003 1.517 4.093 25.399
Independent Variable

CDT 1,158 3.661 1.278 0.000 6.829 -0.171 0.098
Control Variables

FSIZE 1,158 16.291 1.644 12.694 21.952 0.633 0.100
LEVE 1,158 0.380 0.134 0.026 0.686 -0.420 -0.476

Panel B: Dummy Variable (COVID)

Company: (measurement) Frequency Valid Percentage
Covid-19 386 33.33
Non Covid-19 772 66.67

4.3 Correlation Analysis

Table 3 reports Pearson correlation coefficients among the study variables. Corporate Digital Transformation (CDT) is
positively correlated with Information Asymmetry (ASY) (r = 0.238, p < 0.01). Firm size (FSIZE) also shows a positive
correlation with ASY (r = 0.463, p <0.01). The remaining correlations are generally modest in magnitude.

Table 3

Pearson Correlation Matrices
Variables ASY CDT FSIZE LEV COVID
ASY 1 0.238** 0.463** -0.025 -0.016
CDT 1 0.416** 0.271%* 0.137**
FSIZE 1 0.355%* 0.018
LEVE 1 0.025
COVID 1

Note: Sample consists of 1,158 firm-year observations. **Correlation is significant at the 0.01 level (two-tailed).

The highest correlation among the explanatory variables is observed between CDT and FSIZE (r = 0.416), which is below
commonly accepted thresholds. This suggests that multicollinearity is unlikely to pose a concern in the subsequent regression
analyses.
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4.4 Panel Regression Results and Hypothesis Testing
Table 4 reports the results of the fixed effects panel regression examining the association between Corporate Digital

Transformation (CDT) and Information Asymmetry (ASY). The Hausman test statistic (y? = 18.280, p < 0.01) supports
the use of a fixed effects specification, indicating that controlling for time-invariant firm-specific heterogeneity is appropriate.

Table 4

Fixed Effects Regression Results for Corporate Digital Transformation and Information Asymmetry
Independent Variables Model 1: ASY

n Beta. t-test VIF

Intercept -0.069 -0.612
CDT 1158 -0.008* -1.921 1.260
FSIZE 1158 0.012%* 1.802 1.312
LEVE 1158 -0.060** -1.975 1.169
COVID 1158 -0.002 -0.658 1.021
Model Summary
Within R-squared/Adjusted R? 0.009
F-value 2.962%*
Wald test for heteroskedasticity: Chi-square (White, 1980) 49.283***
Durbin-Watson 1.945
Hausman Test 18.280%**
n 1158

Note: *** ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

The regression results show that Corporate Digital Transformation (CDT) is negatively and marginally significantly
associated with Information Asymmetry (ASY) (8 = —0.008, t = —1.921). Firm size (FSIZE) is positively associated with
ASY, while leverage (LEVE) exhibits a negative association. The COVID dummy variable is not statistically significant.
Variance inflation factors are below commonly accepted thresholds, indicating that multicollinearity is unlikely to be a
concern.

4.5 Discussion and Theoretical Implications

The results are broadly in line with prior international evidence linking digital transformation to firms’ information
environments (Khlifi, 2021; Zhan & Jing, 2022). In the Thai context, the negative association observed between Corporate
Digital Transformation (CDT) and information asymmetry suggests that firms with higher levels of reported digital
transformation tend to exhibit lower information asymmetry. Given the marginal level of statistical significance, this
relationship should be interpreted with caution and viewed as indicative rather than definitive. The pattern does not appear
to be driven by isolated technological adoption but is more consistent with cumulative managerial choices reflected in
ongoing digital initiatives and disclosure practices.

These findings can be interpreted through the lens of Agency Theory, which highlights the role of monitoring and information
discipline in limiting information asymmetry between managers and external stakeholders (Jensen & Meckling, 1976). From
this perspective, digital transformation may function as a complementary governance mechanism by standardizing
information processes and reducing managerial discretion in disclosure. At the same time, the results are also consistent with
insights from Institutional Theory and Resource Dependence Theory, which emphasize that firms’ digital initiatives are
shaped not only by internal efficiency considerations but also by external pressures related to legitimacy and access to critical
digital resources.

The negative association between firm leverage and information asymmetry further aligns with arguments emphasizing the
role of creditor monitoring in promoting information discipline. This association underscores the importance of external
governance forces alongside internal digital initiatives in shaping firms’ information environments. Taken together, the
evidence points to a governance setting in which digital transformation, managerial accountability, and external monitoring
are jointly related to observed variation in information asymmetry among Thai listed firms.

4.6 Robustness Analysis

To assess the robustness of the main findings, a series of additional analyses are conducted. The results from Models 2-5,
reported in Table 5, examine the sensitivity of the estimated association between Corporate Digital Transformation (CDT)
and information asymmetry to alternative measurement choices, estimation strategies, and sample definitions.

First, information asymmetry is remeasured using the quoted bid—ask spread as an alternative proxy, consistent with prior
market microstructure studies (Copeland & Galai, 1983; Sarang et al., 2024). This measure captures information-related
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trading costs based on posted quotes rather than transaction prices. Second, year fixed effects are included to account for
unobserved time-specific shocks. Third, alternative estimation approaches are employed, including pooled ordinary least
squares (OLS) and a more parsimonious specification with reduced controls, to examine the sensitivity of the results to model
specification.

Finally, a subsample analysis focusing on the COVID-19 period (2020-2022) is conducted to assess whether the observed
associations differ during periods of heightened market disruption.

Table 5 reports the corresponding results. Across the alternative specifications, the coefficient on CDT remains negative and
statistically significant or marginally significant. The direction and significance of the estimated relationship are broadly
consistent across alternative measures of information asymmetry, estimation methods, and the COVID-period subsample.
These robustness checks indicate that the negative association between CDT and information asymmetry is not highly
sensitive to reasonable variations in measurement, model specification, or sample composition.

Table 5
Robustness Tests Using Alternative Measures and Specifications
Independent Variables ASY: SPREAD
Model 2: Model 3: OLS Model 4: Model 5:
Year FE Regression OLS+ Reduced Sub-sample
Controls (COVID-19
onwards)
Intercept Coef. 1.864%** 1.925%** 0.881*%** 1.552%%%*
t-test 0.160 0.164 0.070 0.167
CDT Coef. -0.029%** -0.028%** -0.059%** -0.024*
t-test 0.015 0.014 0.015 0.014
FSIZE Coef. -0.083%** -0.083%** -0.640%**
t-test 0.012 0.012 0.012
LEVE Coef. 0.575%%* 0.578%** 0.554%%*
t-test 0.168 0.167 0.178
COVID Coef. 0.009 -0.051***
t-test 0.024 0.014
Model Summary
Within R? / Adjusted R? 0.145 0.116 0.030 0.605
F-value 14.252%%* 20.774%** 15.226%** 39.057%***
white test for heteroskedasticity: Chi-square 29.589 22.431%* 5.229 6.357
Durbin-Watson 0.567 0.627 0.592 0.246
Model FE OLS OLS RE
FE Year Yes No No No
VIF 2.762 1.312 No 1.392
n 1,158 1,158 1,158 386

Note: This table reports robustness tests using alternative measures of information asymmetry, estimation methods, and
subsample specifications. ***, ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

5. Conclusions

This study examines the association between Corporate Digital Transformation (CDT) and Information Asymmetry (ASY)
among firms listed on the Stock Exchange of Thailand during 2017-2022. Drawing on Agency Theory, Institutional Theory,
and Resource Dependence Theory, the analysis documents a negative association between firms’ reported digital
transformation activities and information asymmetry, which should be interpreted as indicative rather than conclusive given
the marginal statistical significance.

The results suggest that sustained digital initiatives and related disclosure practices are associated with lower bid—ask spreads,
reflecting reduced information frictions. This association remains broadly consistent across alternative measures, estimation
strategies, and subsample analyses. Overall, the study contributes firm-level evidence from an emerging capital market
context and highlights avenues for future research on project-level digital investments, implementation dynamics, and cross-
country institutional differences.

6. Implications

6.1 Theoretical Implications

This study contributes to the Corporate Digital Transformation (CDT) literature by linking digital transformation to firms’
information environments through Agency Theory, Institutional Theory, and Resource Dependence Theory. The findings

suggest that CDT is more appropriately viewed as an organizational process embedded in governance structures and resource
considerations, rather than as isolated technological adoption.
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From an agency perspective, digital transformation may function as a complementary mechanism that supports information
discipline by standardizing reporting processes and limiting discretionary disclosure. Institutional insights further indicate
that the informational value of digital-related disclosures depends on whether digital initiatives reflect substantive
implementation rather than symbolic compliance. Consistent with resource dependence arguments, digital capabilities may
also be understood as strategic resources that shape firms’ information relationships with external stakeholders.

6.2 Policy and Managerial Implications

The findings have implications for policymakers and corporate managers with respect to the governance-related aspects of
CDT. Beyond operational considerations, digital transformation appears to be associated with differences in firms’
information environments and market communication practices.

From a policy perspective, greater consistency and comparability in digital-related disclosures may be relevant to capital
market functioning, particularly in emerging-market contexts. When aligned with existing financial reporting frameworks,
such disclosures may provide additional context for market participants without substituting for traditional reporting
mechanisms. From a managerial perspective, the results suggest that CDT may be considered part of a broader governance
and disclosure approach rather than a standalone information technology investment. Sustained digital initiatives and
transparent communication practices are associated with lower information asymmetry, underscoring the importance of
integrating digital transformation decisions into firms’ overall governance and reporting strategies.

7. Limitations and Future Research

This study is subject to several limitations. First, the analysis focuses on firms listed on the Stock Exchange of Thailand,
which may limit the generalizability of the findings to other institutional contexts. Second, Corporate Digital Transformation
(CDT) is measured using disclosure-based keywords, capturing reported digital engagement rather than the depth or
effectiveness of implementation, while the bid—ask spread may not fully reflect qualitative aspects of information content.
Third, although the analysis controls for firm fixed effects and observable characteristics, potential endogeneity arising from
unobserved firm attributes cannot be entirely ruled out.

Future research may address these limitations by examining project-level digital initiatives, employing alternative measures
of information environments, or adopting cross-country and causal research designs to further explore the relationship
between digital transformation and information asymmetry.
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Appendices
Appendix A. CDT Keyword Dictionary

This appendix reports the keyword dictionary used to construct the Corporate Digital Transformation (CDT) measure. The
keywords are adapted from prior studies (Zareie et al., 2024; Zhou & Li, 2023) and organized into eight digital dimensions
that are conceptually aligned with those described in Section 3.2.1. The grouping reflects operational classifications used for
textual analysis of firms’ annual reports and does not imply actual implementation or adoption of specific technologies.

Al. Automation and Intelligent Systems
Automation; Autonomous driving; Auto pilot; Robotics; Intelligent systems; Intelligent robot; Self-driving car; Smart
factory; Smart devices; Smart transportation; Smart wear

A2. Artificial Intelligence and Machine Learning
Artificial intelligence; Machine learning; Deep learning; Neural network; Natural language processing; NLP; Speech
recognition; Image recognition; Face recognition; Sentiment analysis; Text mining

A3. Data Analytics and Computing Infrastructure
Big data; Data analytics; Data mining; Data lake; Data science; Cloud computing; Distributed computing; Edge computing;
Serverless computing; In-memory computing; Data visualization

A4. Blockchain and Digital Finance
Blockchain; Cryptocurrency; Bitcoin; Digital currency; Smart contracts; Fintech; Financial technology; Decentralized
finance; Open banking; Digital finance

AS. Digital Platforms and Online Services
E-commerce; Ecommerce; Online; Online finance; Mobile payment; Third-party payment; Social media; Platform; Web-
based; 020; Newsfeed

A6. Internet of Things and Smart Applications
Internet of Things; IoT; Smart home; Smart healthcare; Smart grid; Smart energy; Smart agriculture; Industrial Internet

A7. Extended Reality and Emerging Technologies
Virtual reality; Augmented reality; Mixed reality; Metaverse; Artificial reality; Quantum computing; Brain-like computing

A8. Digitalization and Organizational Applications
Digitalization; Digitization; Digital marketing; Office automation; Business intelligence; Organizational capital; Digital

twin; DevOps; Cloud collaboration

Note: Minor variations in spelling (e.g., singular/plural forms or hyphenation) are standardized during text preprocessing.
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