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In today's competitive economic landscape, companies around the world face mounting
pressure to innovate and incorporate cutting-edge technology, particularly Industry 4.0
(IR4), into their operations. As a result, investing in the development and adoption of
advanced IR4 technology has become increasingly crucial for businesses looking to
remain competitive. Additionally, there is growing demand for companies to prioritize
their responsibilities to society, including improving their workforce, upholding human
rights, supporting local communities, and ensuring product safety and reliability. In light
of these factors, it is important to investigate the relationship between a company's
commitment to Industry 4.0 (IR 4.0) and societal well-being with the overall firm
performance. This study examines a sample of 309 firm-year observations from publicly
listed companies in Malaysia between 2010 and 2018, utilizing data from the Refinitiv
database and employing multiple regression analysis. The results of the study
demonstrate a positive association between a company's commitment to IR 4.0 and
societal well-being with its overall firm performance. Further analysis also shows that
individual components of social scores, such as workforce, human rights, community,
and product responsibility, have a positive impact on firm performance. The findings of
this study offer valuable insights to investors and policymakers, suggesting that a
company's commitment to adopting digital technology and promoting societal well-
being can lead to improved performance.

1. Introduction

The Industrial revolution 4.0 (IR4.0), is a transformative process that integrates advanced
technologies such as artificial intelligence, robotics, the Internet of Things (10T), and big data analytics
into manufacturing and other industries. The introduction of IR4.0 in Malaysia has been a national
agenda for the past few years, with the government actively promoting and implementing initiatives
to drive the country's digital transformation. In Malaysia, the government has established the
National Policy on Industry 4.0, which serves as a roadmap to guide the country's digital
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transformation [1]. The policy aims to create a competitive and sustainable economy, driven by
technology and innovation, with a focus on increasing productivity and creating high-skilled jobs. To
facilitate the adoption of IR4.0, the Malaysian government has launched several initiatives, including
the Industry4dWRD program, which provides incentives and grants to help businesses to adopt and
implement IR4.0 technologies. The program also offers training and upskilling programs to assist
employees in adapting to the new technologies.

Furthermore, Malaysia has also established the Digital Free Trade Zone (DFTZ), a joint venture
between the Malaysian government and China's Alibaba Group, to facilitate cross-border e-
commerce transactions and support SMEs in reaching global markets [2]. The DFTZ leverages on IR4.0
technologies, such as big data analytics and cloud computing, to provide a seamless and efficient
platform for businesses to conduct transactions. It is clear that the introduction of IR4.0 in Malaysia
is @ national priority, with the government actively promoting and implementing initiatives to drive
the country's digital transformation. These efforts aim to create a competitive and sustainable
economy, driven by technology and innovation, with a focus on increasing productivity and creating
high-skilled jobs.

As Malaysia transitions into the new economy, businesses must adapt and innovate to keep up
with the rapid changes brought about by Industrial Revolution 4.0 (IR 4.0). This paradigm shift
involves the integration of digital technology and automation to make processes smarter and more
efficient [3]. The concept of IR 4.0 originated in Germany as a strategic initiative to provide advanced
manufacturing solutions, and it has since become a global phenomenon. The business landscape in
Malaysia has undergone a significant shift towards digital technology investment, as the country
seeks to achieve advanced nation status and promote societal well-being. The Fourth Industrial
Revolution, or IR 4.0, has been at the forefront of this transformation, offering businesses the
potential to improve their operations, decision-making, and ultimately, their performance. However,
as technology continues to advance, concerns have arisen over the potential displacement of jobs
and the impact on society. Costly investment in IR4.0 technology also raises the issue of whether it is
worth it, in the sense that it could at least increase firm profitability and performance. As such, there
is a growing need to examine whether the investment on IR 4.0 and firms commitments on societal
well-being are really beneficial to business and results in better firm performance. Therefore, this
study examines the following objectives: (1) whether IR4.0 is associated with greater firm
performance, and (2) whether societal well-being could positively influence firm performance.

The impact of IR4.0 and societal well-being can be explained by the legitimacy theory. The theory
suggests that businesses should operate in a way that is perceived as legitimate by the society in
which they operate [4]. In other words, businesses need to maintain a positive image in the eyes of
their stakeholders and the public in order to continue to operate successfully. Legitimacy theory is
based on the idea that a business's long-term success is dependent on its ability to meet the
expectations and demands of society. This means that businesses must not only focus on financial
performance, but also on their social and environmental impact. By doing so, they can build and
maintain a strong reputation, which can lead to increased stakeholder support and trust. Legitimacy
theory suggests that businesses can enhance their legitimacy by being transparent about their
activities and by engaging with their stakeholders. This means that businesses should communicate
openly with their stakeholders and involve them in decision-making processes. Additionally,
businesses should be responsive to the concerns and expectations of their stakeholders and take
action to address any issues that arise. Overall, legitimacy theory emphasizes the importance of a
business's social and environmental performance, and highlights the need for businesses to be
accountable to their stakeholders in order to maintain their legitimacy and ensure long-term success.
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The implementation of Industry 4.0 (IR4.0) technologies can have a positive impact on a firm's
performance from the perspective of legitimacy theory. The adoption of IR4.0 technologies can
enhance a firm's legitimacy by improving its social and environmental performance. For example, the
implementation of IR4.0 technologies can lead to increased efficiency, reduced waste, and improved
safety, which can help a firm to meet the expectations and demands of its stakeholders. This, in turn,
can enhance the firm's reputation and legitimacy in the eyes of its stakeholders.

The relationship between IR4.0 implementations and firm performance from the perspective of
legitimacy theory depends on the extent to which a firm is able to align its implementation of IR4.0
technologies with societal expectations and values. If a firm is able to do so, it can enhance its
legitimacy and improve its long-term performance. When a firm demonstrates a commitment to
societal well-being, it can enhance its legitimacy in the eyes of its stakeholders. For example, a firm
that adopts environmentally sustainable practices, engages in community outreach programs, or
ensures ethical labor practices can be seen as socially responsible and caring about the well-being of
society. This, in turn, can lead to increased stakeholder trust, loyalty, and support, which can benefit
the firm's financial performance in the long run. Additionally, a firm's commitment to societal well-
being can also improve its access to resources, including capital, customers, and employees. For
example, firms that are seen as socially responsible may attract socially conscious investors or
customers, which can increase sales and profits. Similarly, firms that prioritize the well-being of their
employees may attract and retain talented and motivated workers, which can enhance productivity
and innovation. However, it is important to note that a firm's commitment to societal well-being
must be perceived as genuine and aligned with societal expectations in order to enhance its
legitimacy and performance. If a firm's commitment is perceived as superficial or insincere, it may
actually harm its legitimacy and performance in the long run. Therefore, a genuine and authentic
commitment to societal well-being can enhance a firm's legitimacy and improve its long-term
performance based on legitimacy theory.

Another theory that underpinned this study is the signaling theory. The theory suggests that
managers may engage in behaviors or actions that provide information about their abilities,
motivations, or intentions to others in order to gain advantages or reduce information asymmetry
[5]. The implementation of Industry 4.0 (IR4.0) technologies can have positive impacts on a firm's
performance from the perspective of signaling theory. The adoption of IR4.0 technologies can serve
as a signal of a firm's competitiveness, innovation, and commitment to continuous improvement. By
implementing advanced technologies, firms can signal to customers, suppliers, and investors that
they are able to provide high-quality products or services at a lower cost, which can lead to increased
sales and profits. Additionally, the adoption of IR4.0 technologies can signal a firm's willingness to
invest in long-term growth, which can attract new investors and increase the firm's stock price.

Similarly, signaling theory also suggests that a firm's commitment to societal well-being can also
have a positive impact on its performance by serving as a signal of its competitiveness and long-term
viability. By demonstrating a commitment to societal well-being, a firm can signal to its stakeholders,
including customers, employees, investors, and the wider community, that it is able to provide high-
guality products or services while also contributing to the well-being of society. For example, a firm
that adopts environmentally sustainable practices or engages in social responsibility initiatives can
signal to its customers that it is committed to providing high-quality products or services while also
reducing its environmental impact or contributing to society. This can lead to increased customer
loyalty and sales, as well as positive word-of-mouth recommendations. Additionally, a firm's
commitment to societal well-being can also attract and retain talented and motivated employees
who are attracted to firms that align with their values and principles. This, in turn, can enhance
productivity and innovation, which can improve the firm's short and long-term performance.
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Furthermore, a firm's commitment to societal well-being can also attract socially conscious investors
who are interested in investing in firms that are aligned with their values and priorities. This can
increase the firm's access to capital and lead to increased financial performance.

Using the Ordinary Least Square (OLS) regression, this study documented that both IR 4.0 and
firms’ commitment on societal well-being are positively related to firms financial performance. In
other words, the study found that firms that implement IR4.0 technology have generated more profit
compared to their counterparts. In addition, firms that are more committed towards their societal
well-being achieved greater firms performance.

As research examining the relationship between IR4.0, societal well-being and firms performance
is still scarce, this study makes both practical and theoretical contributions to the field of accounting
and finance. In terms of practical contribution, the findings of this study can provide insights into the
potential impact of IR 4.0 and societal well-being harmonization on firm performance. The study can
help policymakers and practitioners develop strategies that promote sustainable economic growth
while also considering the impact on society. Additionally, the study can help firms navigate the
challenges and opportunities of the new economy while promoting social responsibility and
sustainability in achieving optimal firm performance.

In terms of theoretical contribution, this study contributes to the literature by integrating
signaling and legitimacy theories to examine the impact of IR 4.0 and societal well-being
harmonization on firm performance. The study provides a comprehensive framework for
understanding the potential impact of these two factors on firm performance, which can contribute
to the development of new theoretical models and frameworks in the field of accounting and finance.
The study also extends prior research on the impact of technology and social responsibility on firm
performance by examining the combined effect of IR 4.0 and societal well-being harmonization on
firm performance, which is a novel contribution to the field.

The remainder of this paper is divided into 4 sections. The next section reviews the relevant
literature and presents the hypothesis development. Section 3 discusses the methodology used in
this study. Section 4 presents the findings and discussions, and the final section concludes the study
with implications for future research.

2. Literature and Hypothesis Development
2.1 The Industrial Revolution

Extant literature documented that Industrial revolution 4.0 seems to have led to an improvement
in firm performance. Studies conducted by [6-9] have found that Industrial Revolution 4.0 (IR 4.0)
plays a major role in improving organisational performance by promoting production and services.
Slusarczyk et al., [10] examined the role of IR 4.0 on the performance of firms engaged in the
production and services of the Malaysian textile industry. Their results found that IR 4.0 which has a
positive role in the firm performance contributes to the effectiveness of the production and services
of textile industry. Adanan and Rasid [11] highlighted that digital transformation along with
operational capabilities increases business performance and helps maintain competitive advantage.
According to Saleh et al., [12], digitalisation of technology such as transformation to digital platforms
was found to increase the efficiency and productivity of business operations, leading to better firms
performance.

In addition, Jermsittiparsert and Boonratanakittiphumi [13] conducted research on KPMG in
Thailand to examine the impact of Industrial Revolution 4.0 (IR 4.0) on the relationship between
knowledge management capability and firm performance. The study found that process and
technological capabilities, as key components of knowledge management, can impact supply chain
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management practices. The researchers concluded that IR 4.0, with its high process and technological
capabilities, facilitates knowledge sharing among organizational employees and different
organizations to create customer value. Another benefit of IR4 technologies is improved quality and
consistency. By monitoring and analyzing data in real-time, firms can identify and correct issues
quickly, leading to better quality and consistency of products and services. For example, in the
healthcare industry, IR4 technologies can be used to monitor patient health data, enabling healthcare
providers to detect and respond to health issues quickly, improving patient outcomes and reducing
healthcare costs.

IR4 technologies also offer increased flexibility and customization, enabling firms to respond
quickly and effectively to changing customer demands, as well as offer more personalized and
customized products and services. For example, in the retail industry, IR4 technologies can be used
to analyze customer data, enabling retailers to provide personalized recommendations and offers to
customers, leading to increased customer loyalty and revenue. Moreover, IR4 technologies can also
enable better decision-making by providing firms with access to large amounts of data. By analyzing
this data, firms can make more informed decisions and optimize their operations, leading to
improved performance and profitability. For example, IR4 technologies can be used to analyze
customer data and financial markets, enabling firms to make better investment decisions and reduce
risk. IR4 technologies can also enhance the customer experience, enabling firms to provide a more
seamless and personalized customer experience, leading to increased customer satisfaction and
loyalty.

From the above theoretical and empirical arguments, we propose the following hypothesis:

H1: There is a positive relationship between IR 4.0 and firms’ performance among Malaysian listed
companies

2.2 Societal Well-Being

As most investors are now placing a greater emphasis on societal well-being when making
investment decisions, socially responsible companies prioritize both their financial goals and their
impact on society and the environment. According to numerous studies, a company's ESG scores,
which evaluate its social performance, are linked to its overall performance [14-16].

Research has shown that socially responsible companies not only perform well financially but also
have a positive impact on society and the environment [17-19]. There are numerous benefits of being
socially responsible. First, it leads to a positive impact on society. Socially responsible companies
address social, environmental, and ethical issues, support causes that benefit the community, and
improve their reputation and build trust with consumers and stakeholders [20]. Second, it promotes
environmental sustainability. Socially responsible companies reduce their environmental impact by
using sustainable practices, reducing waste, and promoting renewable energy [21-22]. Third, socially
responsible companies are able to attract and retain employees who value working for companies
that align with their values and beliefs [21-23]. Finally, socially responsible companies often have a
long-term perspective and invest in sustainable practices, innovative technologies, and community
development, leading to long-term profitability and success [21-23].

Socially responsible companies can lead to high profits in several ways, such as building a positive
brand reputation, reducing costs, improving employee productivity and retention, building better
relationships with stakeholders, and promoting innovation [24-25]. Recent studies provide evidence
of the positive relationship between social and firm performance [26-29], and employee satisfaction
and performance contribute to improving a company's financial performance [30]. Building a focus
on social relations can benefit a company by retaining human resources, improving customer
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retention, enhancing productivity through environmental management, building better local
community relationships, and attracting socially and ethically-minded investors [24-25]. Similarly,
Callan and Thomas [31] documented the positive relationship between corporate social practice and
corporate financial performance. Busch and Friede [32] demonstrated a highly significant and
positive social and financial performance relationship.

The study examines four dimensions of societal well-being, namely workforce issues, human
rights, community engagement, and product responsibility. These dimensions align with Berman et
al. [33] measure of a company's social responsibility, which includes indicators such as diversity and
inclusion, health and safety, product responsibility, community engagement, human rights,
employment quality, and training and development.

Based on these discussions the following hypothesis is developed:

H2: There is a positive relationship between societal well-being and firms’ performance among
Malaysian Listed companies

3. Research Design
3.1 Sample Selection

In this research, we utilized an ESG dataset sourced from Thomson Reuters (Refinitiv), similar to
previous studies conducted by [34-36]. Our sample consisted of all firm-year observations from the
Refinitiv database of publicly listed Malaysian companies during the period of 2010-2018. This time
period was selected as it coincides with the initial stages of IR4 adoption, enabling us to evaluate the
actual performance consequences of IR4. We excluded observations from financial institutions (SIC
code between 6000 and 6999), including banks, life insurance firms, non-life insurance firms, real
estate investment and services, real estate investment trusts, suspended equities, and financial
services [37-38]. Additionally, we removed utility firms (SIC code between 4900 and 4999), which are
heavily regulated and may differ from other firms with regard to operating decisions [39]. After
eliminating observations with incomplete data, our final sample consisted of 309 firm-year
observations from 55 unique firms. To reduce the influence of outliers, we winsorized the
observations falling in the top and bottom one percent of all continuous variables.

3.2 Measurement for Variables

We measure the dependent variable, firm's performance, using the return on assets (ROA)
financial ratio. ROA represents a company's profitability by calculating its net income as a percentage
of its total assets. This ratio is an indicator of how efficiently a company is using its assets to generate
profits. A higher ROA indicates that a company is more efficient in generating profits with its assets,
while a lower ROA may suggest that a company is not utilizing its resources to their fullest potential.

To assess firms' commitment to Industry 4.0 (IR4.0), we collected data from their annual reports,
focusing on information related to the adoption or application of IR4.0. The data was collected
manually, and a dummy variable was used to represent IR4.0 commitment. The variable was assigned
a value of one if the company disclosed any information related to the use of robotics, artificial
intelligence, nanotechnology, quantum computing, biotechnology, the internet of things, the
industrial internet of things (lloT), decentralized consensus, fifth-generation wireless technologies
(5G), 3D printing, and fully autonomous vehicles applications. If the company did not disclose any
information related to IR4.0, the variable was assigned a value of zero.

To measure a company's commitment to societal well-being, we utilized two measurements.
First, we used the Social Pillar Score (SOCIAL) of the ESG, which represents an overall measure of
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societal well-being, covering all four aspects of the social category. The Social Pillar Score is a
weighted average of the four category scores, which are Community, Human Rights, Product
Responsibility, and Workforce. The Social Pillar Score ranges from 0 to 100, where a higher score
indicates a higher degree of societal well-being. Second, we examined the four categories under the
Social Pillar to provide more detailed information on their relationship with the firm's performance.
We included all categorical measures for the Social Pillar, which are WORKFORCE, HUMANRIGHTS,
COMMUNITY, and PRS, as provided by Refinitiv.

WORKFORCE score is a measure for a company's effectiveness in terms of providing job
satisfaction, a healthy and safe workplace, maintaining diversity and equal opportunities, and
development opportunities for its workforce. The WORKFORCE score is based on the relative weight
calculated from controversy scores gathered from each company. This includes the number of
controversies published in the media linked to workforce diversity and opportunity, such as wages,
promotion, discrimination, and harassment, the number of controversies published in the media
linked to workforce health and safety, the number of controversies published in the media linked to
the company's relations with employees or relating to wages or wage disputes, and the occurrence
of strikes or industrial disputes that led to lost working days.

HUMANRIGHTS score measures a company's effectiveness in terms of respecting fundamental
human rights conventions. Similarly, the HUMANRIGHTS score is based on the relative weight
calculated from the number of controversies published in the media linked to the use of child labor
issues and human rights issues.

The COMMUNITY score measures a company's commitment to being a good citizen, protecting
public health, and respecting business ethics. The score is calculated based on the relative weight of
the number of controversies published in the media linked to anti-competitive behavior, such as anti-
trust and monopoly, price-fixing, or kickbacks, the number of controversies published in the media
linked to business ethics in general, political contributions or bribery and corruption, the number of
controversies published in the media linked to patents and intellectual property infringements, the
number of controversies published in the media linked to activities in critical, undemocratic countries
that do not respect fundamental human rights principles, the number of controversies published in
the media linked to public health or industrial accidents harming the health and safety of third
parties, and the number of controversies published in the media linked to tax fraud, parallel imports,
or money laundering.

The PRS score reflects a company's capacity to produce quality goods and services, integrating
the customer's health and safety, integrity, and data privacy. The score is calculated based on the
number of controversies published in the media linked to consumer complaints or dissatisfaction
directly linked to the company's products or services, the number of controversies published in the
media linked to customer health and safety, the number of controversies published in the media
linked to employee or customer privacy and integrity, the number of controversies published in the
media linked to product access, the number of controversies published in the media linked to the
company's marketing practices, such as over-marketing of unhealthy food to vulnerable consumers,
and the number of controversies published in the media linked to responsible research and
development (R&D).After collecting the data on controversies, and applying the weights for each
type of controversies, the companies are sorted from lowest to highest and percentile rank formula
is applied to derive to the final scores for WORKFORCE, HUMANRIGHTS, COMMUNITY and PRS.
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3.3 Regression Models

We regress the following models to investigate the effect of companies’ commitment on adopting
IR 4.0 and societal well-being on firm performance. ROAPCT is used as a dependent variable, while
IR4 and SOCIAL are employed as the explanatory variables together with other control variables. The
multivariate regressions are presented below:

ROAPCT; = Bo + B1|R4it + BzSOC|AL]t + B3S|ZEit + B4LEVit + BsGROWTHit + BeL|QU|D|TYit + (1)
B7LITIGATION;t + B1.nFixed_Effects: + €it

where ROAPCT;: is computed as the percentage return on assets for firm i in year t; SOCIAL; is the
social pillar scores for firm i in year t as provided by Refinitiv database; SIZEi: is the natural logarithm
of firm i’s total assets at the end of year t; LEVi: is the ratio of total debt to total assets for firm i in
year t; GROWTH;: the percentage changes in sales; LIQUIDITYi: is current assets to current liabilities
for firmiin year t; LITIGATION;: is a dummy variable of high-litigation industries, classified as 1 if the
SIC codes were between 2833-2836, 3570-3577, 3600-3674, 5200-5961 and 7370-7374, otherwise
0 [40]; fixed effects are vectors for industry and year effects.

To present a more holistic view of what it entails to have a societal well-being orientation, we
apply four related variables capturing different dimensions and specific characteristics of the societal
well-being concerns. As outlined above, WORKFORCE, HUMANRIGHTS, PRS and COMMUNITY are
categorical variables capturing whether the company is effective in term of providing employees’
needs, respecting fundamental human rights conventions, producing quality goods and services, and
protecting public health and respecting business ethics, respectively. In the model above, we
substitute the independent variable SOCIAL with the values of WORKFORCE, HUMANRIGHTS, PRS
and COMMUNITY to test the hypotheses.

4. Results and Discussion
4.1 Descriptive Analysis

Table 1 displays a descriptive analysis that includes statistical results for independent variables
being among the 309 observations. The respective return on assets (ROAPCT) mean is presented as
a percentage, with the highest being 72.93% and the lowest being -6.41%. The mean for the IR 4.0
variable is 0.59, indicating that over half of the companies have disclosed information regarding their
industrial revolution. Additionally, the results for the societal well-being variables demonstrate that
the WORKFORCE variable has a mean score of 59.13, which aligns with Ting et al.'s (2000) reported
mean of 59.12 which is slightly above the midpoint of the scale. The standard deviation of 19.19
suggests that there is some variability in the scores, with some observations scoring much higher or
lower than the mean. The minimum score is 6.99, while the maximum score is 97.47.

The variable WORKFORCE has a higher mean of 59.13, indicating that, on average, the companies
in the sample scored higher on the well-being of their workforce compared to the other variables.
The minimum score is 2.44, while the maximum score is 99.73. The variable HUMANRIGHTS has a
mean of 44.78, indicating that, on average, the companies in the sample scored lower on the
protection of human rights compared to the other variables. The minimum score is 15.33, while the
maximum score is 97.77. Finally, the variable COMMUNITY has a mean of 46.41 with the minimum
score is 1.92, while the maximum score is 98.77.
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Table 1

Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
ROAPCT 309 10.42 12.98 -6.41 72.93
IR4 309 0.59 0.49 0.00 1.00
SOCIAL 309 52.52 19.19 6.99 97.47

WORKFORCE 309 59.13 24.20 2.44 99.73
HUMANRIGHTS 309 44.78 22.89 15.33 97.77
COMMUNITY 309 46.41 28.28 1.92 98.77

PRS 309 49.37 26.85 2.70 99.59
SIZE 309 21.95 1.12 19.46 24.29
LEV 309 0.54 0.19 0.08 0.94
GROWTH 309 0.06 0.26 -0.54 131
LIQUIDITY 309 1.93 1.13 0.42 6.86
LITIGATION 309 0.08 0.25 0.00 1.00

The control variables’ statistical results have revealed that firm’s size has the highest mean score
of 21.95, maximum of 24. 29 and minimum of 19.46. The other control variable of LEV indicates that
the presence of debt is averaged at 54% of among the sample of this study although the highest could
reach nearly 94%. In addition, the mean of GROWTH is 5.6 %, while the maximum is more than 100%
and minimum is — 54%. LIQUIDITY and LITIGATION.

The table also reports the descriptive statistics for control variables, namely SIZE, LEV, GROWTH,
LIQUIDITY, and LITIGATION. For SIZE, the statistics show a mean value of 21.95, with the smallest
value observed was 19.46, while the largest was 24.29. For the LEV variable, the mean value is 0.54
ranging from 0.08 and 0.94. Regarding the GROWTH variable, the report shows an average value of
0.06 with the lowest and highest values observed were -0.54 and 1.31, respectively. With respect to
the LIQUIDITY variable, the table shows an average value of 1.93 and a standard deviation of 1.13.
The minimum and maximum values for this variable were 0.42 and 6.86, respectively. Finally, the
LITIGATION variable, with an average value of 0.08 indicating that 8 percent of the sample comes
from highly litigious industry.

4.2 Correlation Analysis

Table 2 presents the correlation analyses between the independent variables and the dependent
variable. According to the pairwise correlation matrix, the SOCIAL pillar variable exhibits a strong
correlation with the category variables WORKFORCE and COMMUNITY, while the other factors
display weaker correlations. However, each category variable, including WORKFORCE,
HUMANRIGHTS, COMMUNITY, and PRS, is included in the control variables (SIZE, LEV, GROWTH,
LIQUIDITY, and LITIGATION) and examined individually in Models 2 to 4. The findings reveal that a
positive correlation exists between ROAPCT and HUMANRIGHTS as well as COMMUNITY, implying
that firms with a strong commitment to human rights and community tend to perform better.
Conversely, negative correlations are observed between ROAPCT and SIZE, and between ROAPCT and
LIQUIDITY, indicating that larger firms and those with high liquidity tend to have lower ROAPCT. The
results show that the correlations among the independent variables are relatively low, hence
multicollinearity is unlikely to be an issue in the multivariate regression analyses.
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Table 2

Pairwise correlations

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)  (11) (12)
(1) ROAPCT 1.000

(2) IR4 0.050  1.000

(3) SOCIAL 0.102  0.284* 1.000

(4) WORKFORCE -0.037 0.263* 0.854* 1.000

(5) HUMANRIGHTS 0.326* 0.211* 0.505* 0.272* 1.000

(6) COMMUNITY 0.258*  0.105 0.715* 0.357* 0.446* 1.000

(7) PRS -0.040 0.230* 0.686* 0.420* 0.176* 0.396* 1.000

(8) SIZE -0.532* 0.240* -0.001 0.085 -0.133* -0.214* 0.142* 1.000

(9) LEV -0.086 0.437* 0.049 0.062 -0.008 -0.026 0.082 0.522* 1.000

(10) GROWTH 0.011 -0.035 -0.078 -0.071 -0.071 -0.054 -0.034 -0.005 -0.070 1.000

(11) uiQuiDITY -0.191* -0.317* -0.132 0.009 -0.163* -0.218* -0.143 0.154* -0.511* 0.071 1.000

(12) LITIGATION -0.030 -0.080 -0.052 -0.111 0.040 0.096 -0.090 -0.044 -0.046 0.010 -0.075 1.000

*#% 50,01, ** p<0.05, * p<0.1
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4.3 Multiple Regression Analysis

The results of the multiple regression analysis are displayed in Table 3. The estimation outcomes
for the composite social pillar score are presented in Model 1, while Models 2 to 5 showcase the
estimation outcomes for each of the individual social pillar scores, specifically WORKFORCE,
HUMANRIGHTS, COMMUNITY, and PRS. Overall, the models have adjusted R2 value for all models is
79%, implying that the independent variables included in the models explain around 79% of the
variance observed in the dependent variable. In other words, the models are able to account for a
significant proportion of the variation in the outcome variable based on the predictors used in the
analysis. This suggests that the models are reasonably good at explaining the relationship between
the independent and dependent variables.

Table 3
Main Results
(1) (2) (3) (4) (5)
Dependent Variable = ROAPCT
Model SOCIAL WORKFORCE  HUMANRIGHTS COMMUNITY °>RS
Intercept 99.972*** 109.298*** 99.462*** 104.041%** 105.137***
(7.818) (8.777) (7.358) (7.957) (8.476)
IR4 2.663** 3.153*** 3.376*** 3.566*** 2.565%*
(2.360) (2.788) (3.066) (3.243) (2.257)
SOCIAL 0.088***
(3.067)
WORKFORCE 0.032%*
(1.675)
HUMANRIGHTS 0.047%**
(2.144)
COMMUNITY 0.033*
(1.721)
PRS 0.056***
(3.098)
SIZE -4.,419%** -4,819%** -4,396%** -4.605%** -4.611%**
(-7.641) (-8.520) (-7.221) (-7.825) (-8.169)
LEV 20.278*** 21.221*** 21.474*** 21.826*** 21.557***
(6.311) (6.537) (6.720) (6.834) (6.836)
GROWTH 1.416 1.505 1.489 1.300 1.628
(0.891) (0.936) (0.929) (0.807) (1.025)
LIQUIDITY -1.012** -0.970%* -0.838* -0.750 -0.860*
(-2.098) (-1.963) (-1.739) (-1.551) (-1.802)
LITIGATION 2.112 0.183 1.821 1.115 -0.249
(0.440) (0.038) (0.372) (0.229) (-0.053)
Fixed effects Included Included Included Included Included
Adj.R2 0.79 0.79 0.79 0.79 0.79
N 309 309 309 309 309
F-stat 31.919 30.996 31.247 31.018 31.945

t statistics in parentheses, * p<0.10, ** p<0.05, *** p<0.01

We further evaluate the coefficients for the variables. The positive (negative) coefficients imply
that an increase (decrease) in the corresponding variables raises the chances of achieving a higher
return on assets. The coefficients for IR4 are found to be positively significant in all five models,
suggesting that there is a positive relationship between IR4 and ROAPCT. These results suggest that
IR4 has played a crucial role in enhancing firms' performance. Therefore, the findings support the
proposition that companies that disclose their IR4 components, such as robotics, artificial
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intelligence, nanotechnology, quantum computing, biotechnology, the internet of things, the
industrial internet of things (lloT), decentralized consensus, fifth-generation wireless technologies
(5G), 3D printing, and fully autonomous vehicle applications, tend to have superior levels of firm
performance compared to those that do not reveal any such information.

The results for model 1 show that the coefficient for SOCIAL is significantly positive (p<0.01),
indicating a positive correlation between the social pillar score and financial performance.
Additionally, models 2 to 4 report positively significant coefficients at the 10% level for WORKFORCE,
HUMANRIGHTS, and COMMUNITY, respectively. In model 5, PRS is positively significant at the 1%
level. These findings suggest that companies that prioritize social well-being, either in total or in
specific areas such as workforce, human rights, community, and product responsibility, demonstrate
better firm performance.

The results also reveal that both SIZE and LIQUIDITY are significant negative variables that
influence a firm's performance. In other words, as the size of the firm and its liquidity increase, its
performance tends to decrease. On the other hand, the study found a significant positive relationship
between LEV (i.e., leverage) and ROA. This suggests that as a firm's leverage increases, so does its
performance. However, caution must be exercised in interpreting this result, as excessive leverage
can also lead to financial distress and negatively impact a firm's performance in the long run. The
study also examined the impact of two other variables, namely GROWTH and LITIGATION, on a firm's
performance. However, the results show that the coefficients of these variables are statistically
insignificant, indicating that they do not have a significant impact on a firm's performance.

5. Conclusions

The findings of this study suggest that the implementation of Industry 4.0 (IR 4.0) technologies
has played a crucial role in improving the performance of firms. In other words, firms that have
disclosed their adoption of IR 4.0 components, such as robotics, artificial intelligence,
nanotechnology, quantum computing, biotechnology, the Internet of Things (loT), the Industrial
Internet of Things (lloT), decentralized consensus, fifth-generation wireless technologies (5G), 3D
printing, and fully autonomous vehicle applications, are more likely to experience increased financial
performance. Therefore, the study recommends that companies in Malaysia prioritize the adoption
of new technologies and focus on innovation while promoting the development of human capital, as
this is positively linked to high financial performance. Moreover, the government, investors, and
managers should concentrate on improving societal well-being, particularly improving their
employee welfare, upholding human rights, supporting local communities, and ensuring product
safety and reliability, as the study shows that these factors have a positive relationship with financial
performance. In conclusion, this study highlights the importance of embracing new technologies and
innovation to improve the financial performance of firms. It also emphasizes the need to prioritize
the well-being of employees, respect for human rights, and community development as crucial
factors for achieving high financial performance. Therefore, it is vital for firms to focus on IR 4.0
technologies and societal wellbeing, to attain sustainable success in the long run.

One limitation of our study is that it only draws from data within a single country and relies
exclusively on information from annual reports. To improve future research, it would be beneficial to
expand to multiple countries or regions and utilize additional sources of data. This would provide a
more comprehensive understanding of how the adoption of Industry 4.0 (IR 4.0) technologies and a
firm's commitment to societal well-being impact performance within different environments and
contexts. Furthermore, this approach would yield insights into the various factors that drive firm
performance across different regions. We also encourage further investigation into the impact of
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implementing Industry 4.0 (IR 4.0) technologies and prioritizing societal well-being on other firm
outcomes, such as investment efficiency, market returns, and competitiveness. Additionally, our
study suggests that the effect of IR 4.0 technologies and societal well-being on firm performance may
be influenced by other factors, such as cultural differences, education, and nationalities. Further
research could explore these potential moderating factors in greater depth. Lastly, future research
could also explore the impact of other technological advancements and digital transformation
beyond IR 4.0 on firm performance and societal well-being. As technology continues to rapidly
evolve, it is important to understand how these advancements affect firms and society as a whole.
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