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ACCOUNTING, CORPORATE GOVERNANCE & BUSINESS ETHICS | 
RESEARCH ARTICLE

Big data analytics capabilities (BDAC) and 
sustainability reporting on Facebook: Does tone 
at the top matter?
Fareyha Said1, Dalilawati Zainal1* and Azlina Abdul Jalil1

Abstract:  This study examines the impact of big data analytics capabilities (BDAC) 
on sustainability reporting disclosure on Facebook (SRDF) and the moderating impact of 
tone at the top’s attributes on the relationship between BDAC and SRDF. A total of 100 
publicly listed companies (PLCs) in Malaysia that mentioned using social media 
during the year 2019 were chosen as this study’s sample. This study was underpinned 
by positivist research paradigm and used quantitative data collection methods 
(questionnaire and content analysis). Based on the structural equation modelling (SEM) 
employed, the results of the study showed that BDAC implementation had a significant 
impact on SRDF. The presence of a specific tone (certainty) at the top in Chief Executive 
Officer’s (CEO) letters strengthened the relationship between BDAC and SRDF, but other 
attributes of tone at the top showed insignificant results. This study acknowledges 
the important contribution of dynamic capabilities, such as BDAC and a specific tone 
at the top, i.e., certainty, in promoting sustainability reporting on social media from the 
perspective of dynamic capabilities view (DCV) theory. Thus, companies are suggested 
to implement BDAC and communicate certainty in the tone at the top to improve their 
sustainability reporting on social media, particularly on Facebook.

Subjects: Information & Communication Technology; ICT; Asian Studies; Business, 
Management and Accounting 

Keywords: dynamic capability view; sustainability reporting; Facebook; big data analytics 
capabilities; tone at the top

1. Introduction
There is growing literature discussing the potential roles of big data in corporate reporting, in 
line with the trend of digitisation of accounting practices. Arnaboldi et al. (2017) argued that 
big data revolution, in tandem with the popularity of social media platforms, could change 
accounting practices, including sustainability reporting. In this context, big data analytics 
(BDA) facilitates the analysis and categorisation of data into useful information for business 
decision-making leading to improved corporate sustainability performance (Choi & Park, 2022). 
Corporations’ ability to utilise big data to gain strategic and operational insights is known as 
big data analytics capabilities or BDAC (Mikalef et al., 2018). Despite the increasing number of 
studies that relate BDA with sustainability reporting, research that explores the impact of 
BDAC implementation on sustainability reporting through social media is rather limited (De 
Camargo Fiorini et al., 2018; Lombardi & Secundo, 2020). Since social media has become 
a popular medium for sustainability reporting (Lodhia et al., 2020), it is useful to understand 
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whether the implementation of BDAC improves the extent of sustainability reporting commu
nicated on social media. Two-way interactions between companies and stakeholders allow for 
more efficient stakeholder engagement on sustainability issues, and BDAC enables companies 
to generate valuable insights for improved sustainability reporting on social media.

Companies need to set the right tone at the top to drive corporate sustainability goals that are 
vital in maintaining good relationships with stakeholders. Corporate chief executive officer (CEO) 
plays a significant role in shaping corporate strategic decisions (Sariol & Abebe, 2017) and leading 
corporate sustainability initiatives. Following that, the CEO’s language, which communicates the 
vision and values of the company on external communication platforms (Mayfield et al., 2014), 
channels the tone that sets the corporate direction and significantly influences shareholders’ value 
creation (Shin & You, 2017). Prior literature suggests that certain attributes of tone at the top 
affect the extent of sustainability reporting (Cho et al., 2010; Latan et al., 2018). This study 
contributes to the existing literature by examining the moderating roles of five different attributes 
of tone at the top provided by Hart (2000) in the relationship between BDAC and sustainability 
reporting on social media. It highlights the interaction between BDAC implementation and differ
ent attributes of tone at the top in influencing sustainability reporting communicated through 
social media. Different attributes of tone at the top may affect the relationship between BDAC and 
sustainability reporting on social media differently. Therefore, identifying the best possible tone for 
the CEO’s language that promotes corporate sustainability on social media is paramount, particu
larly when companies have implemented BDAC for sustainability reporting on social media. This is 
to ensure the right deployment of dynamic capabilities that are represented by BDAC and tone at 
the top to attain corporate sustainable development as explained by dynamic capabilities view 
theory.

The corporate mission of achieving sustainable development supports the Sustainable 
Development Goals (SDGs) introduced by the United Nations in 2015 with the aim to end poverty, 
protect the planet, and ensure the global well-being of society. This universal call is highly relevant, 
especially in developing and emerging countries including Malaysia that are confronted with 
ongoing sustainability issues, such as climate change and poverty (Musa, 2021). The rapid adop
tion of Industry 4.0 technologies in Malaysia (Luthra & Mangla, 2018) presents a favourable case to 
investigate the use of social media for sustainability reporting since it is one of the sources of 
Industry 4.0 technologies. This study focuses on sustainability reporting on Facebook since the 
platform seems to be the most popular social media platform in Malaysia (Moorthy et al., 2019). As 
of January 2021, 86% of Malaysians were active users of social media platforms, and about 
24.81 million were active Facebook users (Müller, 2021). The World Bank Group (2017) also 
reported that two-thirds of Malaysians were active Facebook users.

Many corporations have disclosed sustainability information on social media in response to the 
rising global awareness of sustainability issues and to reap the potential benefits of social media. 
Despite the many benefits of communication on social media, its usage has given rise to an 
information overload problem (Roetzel, 2019) that may hinder users’ ability to make informed 
decisions and increase the likelihood of information misinterpretation due to the difficulty of 
selecting meaningful, relevant, and reliable information (Fowler & Pitta, 2013). BDAC can help 
solve this problem by better managing unstructured data from social media platforms. Alongside 
BDAC, setting the right tone at the top is vital to promote corporate sustainability (Kiesnere & 
Baumgartner, 2019). The Volkswagen emissions scandal highlighted the importance of a suitable 
corporate culture to aid business sustainability (Crête, 2016). Based on the above arguments, this 
study examined (1) the impact of BDAC implementation on sustainability reporting and (2) the 
moderating role of tone at the top in the relationship between BDAC and sustainability reporting 
on Facebook in Malaysia, from the dynamic capabilities view theory.

The findings of this study provide companies with insights regarding the significant role of BDAC 
and specific tone at the top in improving sustainability reporting on social media. Corporate 
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capabilities in managing social media platforms via the use of big data technologies enable 
companies to manage their relationships with stakeholders and allow for combined efforts to 
address sustainability issues. The presence of a specific tone, such as certainty in CEOs’ letters or 
statements, together with BDAC implementation, has a greater impact on sustainability reporting 
on social media. This notion highlights the critical role of top management support, along with 
dynamic competencies, such as BDAC, in driving corporate sustainability initiatives. Therefore, 
companies and stakeholders should be vigilant in preparing and understanding the CEO’s letters 
or statements since not all tones exhibit corporate commitments towards sustainability efforts.

The rest of this paper is structured as follows: Section 2 discusses the extant literature on BDAC 
implementation, tone at the top, and sustainability reporting on social media, along with the 
theoretical framework and hypothesis development. This is followed by an explanation of the 
research methodology employed in Section 3. Section 4 presents the results and discusses the 
findings. Section 5 highlights the concluding remarks, theoretical and practical implications of the 
study, limitations, and suggestions for future research.

2. Literature review and hypothesis development

2.1. Dynamic capabilities view (DCV) theory
Dynamic capabilities view (DCV) theory posits that companies need to have the ability to integrate, 
build, and reconfigure internal and external competencies to address rapidly changing business 
environments (Teece, 2014). These capabilities allow companies to design their own organisational 
identity, basic elements, and processes, which are essential for survival (Fornell & Larcker, 1981). 
BDAC is also a contributing factor to the dynamic internal and external environment of companies 
as it facilitates companies’ information management for better decision-making. DCV emphasises 
flexible internal and external organisational processes that are channelled from the top manage
ment. Eikelenboom and de Jong (2019) believe that dynamic capabilities are important for 
economic, social, and environmental performance.

In the context of this study, BDAC, tone at the top, and SRDF represent the dynamic capabilities 
required by companies to compete in a dynamic business environment, addressing the sustainable 
development challenges, circular economy, and big data economy. Other than investment in BDAC 
implementation as a source of dynamic capability, top management support is also vital for 
companies in order to reconfigure their resources and capabilities according to the environment 
(Hermano & Martín-Cruz, 2016). Based on the above, DCV was adopted in this study to examine the 
impact of BDAC on SRDF, moderated by the tone at the top. In operationalising DCV, this study first 
considered BDA infrastructure, management, and personnel’s capabilities to measure BDAC. 
Second, tone at the top was measured using the content analysis method where CEOs’ statements 
in annual/sustainability reports were analysed using the DICTION software developed by Hart 
(2000).

2.2. Impact of BDAC implementation on sustainability reporting on social media
Sustainability reporting on social media has received considerable attention, in line with the 
development of digitisation of accounting practice and web 2.0 application. It refers to “the use 
of social media for external and internal corporate communication about sustainability, following 
a two-way interaction between an organisation and stakeholders” (Kaplan & Haenlein, 2010; Reilly 
& Hynan, 2014). Several studies have provided empirical evidence on sustainability reporting on 
social media. Manetti and Bellucci (2016) highlighted a limited number of global organisations 
using social media to engage with stakeholders to define the contents of sustainability reports. 
Sustainability reporting on social media was more apparent among high-ranked companies (Reilly 
& Larya, 2018) and focused on social issues rather than environmental issues (Lodhia et al., 2020).

Social media technologies were found to enable change in sustainability reporting communica
tion that could enhance stakeholder engagement (Al-Sartawi & Hamdan, 2019; Lodhia, 2018). Al- 
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Htaybat and von Alberti-Alhtaybat (2017) found that corporate reporting communication through 
social media reduced the limitations of corporate annual reports and enabled companies to report 
progress and share information at any time of the year. This is the nature of future corporate 
reporting, i.e., interactive, intelligent, and real-time (Deloitte, 2018). Since social media is a source 
of big data (She & Michelon, 2019), the application of BDAC can help companies improve their 
understanding of sustainability reporting. As an advanced form of information technology cap
ability (Gupta & George, 2016), BDAC was found to have a positive impact on CSR management 
practices (Wang et al., 2020) and corporate reporting via social media (Wiencierz & Röttger, 2017). 
However, literature on sustainability reporting through social media is rather limited, particularly in 
the context of developing countries. The ability of BDAC to provide business insights using data 
management, infrastructure, and talent capabilities (Wamba et al., 2017) may help companies 
improve the extent of sustainability reporting disclosure on social media. This is based on the 
evidence that BDA has been proven useful in other business domains, such as risk management 
(Akinbowale et al., 2023) and strategic communication. While huge and unorganised data seem 
useless, companies can utilise BDAC to select and organise data for specific purposes, including for 
sustainability reporting on social media.

Since many companies in Malaysia are in a position to leverage the big data economy (Wong 
et al., 2015) alongside the circular economy, an examination of the impact of BDAC implementa
tion on sustainability reporting disclosure through social media is highly relevant in order to 
observe the development of a circular economy through the adoption of Industry Revolution 4.0 
(Yatim, 2018). This study focused on sustainability reporting disclosure on Facebook (SRDF), 
following the popularity of the social media platform globally (Bellucci & Manetti, 2017) and in 
Malaysia (Moorthy et al., 2019). Therefore, this study proposes the following hypothesis: 

H1: There is a positive association between big data analytics capabilities (BDAC) and sustainability 
reporting disclosure on Facebook (SRDF).

2.3 Impact of BDAC implementation on sustainability reporting on social media: the moderating 
role of tone at the top

Implementing a specific technology in a company may have different effects on corporate 
performance depending on several moderating factors, such as the support of top management 
(Behl, 2022). Top management plays a significant role in determining corporate policies and 
strategies (Kabuye et al., 2019; Makhdoomi, 2018), including on matters pertaining to sustainability 
reporting. Tone at the top is used to define a company’s top management leadership and to set 
a company’s cultural environment and corporate value. It refers to the non-verbal tone of the top 
management (Patelli & Pedrini, 2015), which can be assessed by reviewing the CEO’s letter in the 
annual report or sustainability report. The CEO’s letter is important because it provides information 
on a company’s important policies, reflects the important issues confronting the company, and 
highlights the steps that leadership will take to address them; hence, the letter is a reflection and 
a depicter of CEO leadership (Cong et al., 2014).

Prior studies have assessed the role of the CEO’s tone in influencing corporate sustainability 
practices, reducing corporate environmental impact, and improving corporate reputation (Cong 
et al., 2014). According to Amernic et al. (2010), there are five attributes of the non-verbal tone of 
CEO leadership that can be measured using the DICTION automated content analysis software. 
These attributes are certainty, optimism, activity, commonality, and realism. Certainty shows 
resoluteness and completeness; optimism entails the positivity of a person, group, concept, or 
event in a company; activity reflects the implementation of ideas; commonality indicates coopera
tion and agreed-upon values in a company; and realism measures the tangible and immediate 
matters that affect the people in a company.
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Other than using the CEO’s letter, several studies have also assessed the tone used in specific 
corporate disclosures, such as environmental disclosure and corporate accountability disclosure in 
annual reports. Fisher et al. (2019) highlighted the significance of disclosure type in determining 
a specific tone. Certainty seems to be related to sustainability management control, certification of 
assurance providers, and financial performance, thus suggesting the use of certainty in the tone to 
signal flexibility (Hassan, 2019). Similarly, Cho et al. (2010) revealed that the non-verbal tone in the 
environmental disclosures by worst performers would be less certain than that of better perfor
mers among American companies. The findings of Cho et al. (2010) provide empirical support 
regarding the roles of non-verbal tone in managing stakeholders’ impressions of an environmental 
disclosure. Similarly, Feng and Gao (2020) documented an increase in the degree of realism and 
certainty of mandatory environmental disclosures following the release of the Securities and 
Exchange Commission’s (SEC) guidance for American companies. In another study, Arena et al. 
(2015) revealed a negative association between optimism and future environmental concerns of 
companies with a low stakeholder orientation. Overall, different attributes of the tone used have 
different impacts on corporate outcomes. While most prior literature focused on selected attri
butes of tone at the top, this study included all five attributes to present comprehensive evidence 
on the moderating role of tone at the top in the relationship between BDAC and SRDF.

If top management backs the implementation of BDAC, it could help the growth of sustain
ability reporting on social media. As prior literature has shown, having support from top manage
ment makes it easier to put corporate practices into action, which drives corporate outcomes. For 
example, Chatterjee et al. (2022) found that top management support strengthens the relationship 
between remote work flexibility and corporate performance. Behl (2022) also points out that the 
support of top management moderates the relationship between BDAC and corporate perfor
mance. In the context of this study, it suggests that the joint effect of BDAC and a specific tone 
at the top influences the extent of sustainability reporting on social media by focusing on 
disclosures made on Facebook, being a popular social media platform, particularly in Malaysia. 
Since Du and Yu (2020) demonstrated the importance of clear communication and tone in 
conveying information on corporate social responsibility, it is interesting to explore the impact of 
a specific tone at the top in influencing the relationship between BDAC and SRDF. In this study, the 
CEO’s letter was assessed to determine whether different attributes of tone at the top strength
ened the existing relationship between BDAC and SRDF. Therefore, this study hypothesised the 
moderating role of tone at the top’s attributes as follows: 

H2a: Certainty strengthens the relationship between BDAC and SRDF.

H2b: Optimism strengthens the relationship between BDAC and SRDF.

H2c: Activity strengthens the relationship between BDAC and SRDF.

H2d: Commonality strengthens the relationship between BDAC and SRDF.

H2e: Realism strengthens the relationship between BDAC and SRDF.

Figure 1 summarises the framework of the study that incorporates the relationship between big 
data analytics capabilities (BDAC), tone at the top (measured by certainty, optimism, activity, 
commonality, and realism), and sustainability reporting disclosure on Facebook (SRDF).

Said et al., Cogent Business & Management (2023), 10: 2186745                                                                                                                                     
https://doi.org/10.1080/23311975.2023.2186745                                                                                                                                                       

Page 5 of 20



3. Research methodology

3.1. Sample and data collection
The sample of this study was drawn from Bursa Malaysia’s public listed companies that mentioned 
using social media in their annual reports or sustainability reports and on their corporate websites 
during the year 2019. There were 320 companies that used social media in 2019 identified and 
selected as the initial sample of this study. Since the business community pays much attention to 
social media due to its growing popularity and role as one of the big data sources (Chae, 2015), the 
chosen sample is considered relevant for the objective of examining the impact of BDAC on 
sustainability reporting on Facebook. According to Ghani et al. (2019), companies continually 
monitor social media platforms to extract information that can facilitate decision-making in 
order to improve business performance. Perhaps, this phenomenon is also applicable to sustain
ability reporting on Facebook. Besides, purposive sampling has been proven beneficial in analysing 
sustainability reporting in prior studies (Kamatra & Kartikaningdyah, 2015) at the company’s level 
of analysis (Amin et al., 2020; Shamim et al., 2019).

A web-based questionnaire on BDAC implementation, which had been pilot-tested, was admi
nistered to the 320 sample companies from September 2019 to April 2020. A total of 100 
questionnaires were returned, giving a 31% response rate. The responses were gathered from 
the companies’ representatives that had big data and business analytics experiences, either from 
executive, middle management, or top management level. In order to achieve a collective 
response, the respondents were advised to consult other employees within their companies for 
information about which they lacked expertise.

Next, based on the 100 questionnaires returned, where each questionnaire represents one 
company (Bahrami & Shokouhyar, 2022; Mikalef et al., 2019), the Facebook posts (text only) of 
the 100 companies (represents the final sample companies) were content analysed manually 
for sustainability-related information disclosures during the year 2019. Consequently, the CEO 
letters from annual reports or sustainability reports published for the year 2019 of the 100 
sample companies were content analysed using DICTION automated software to obtain scores 
for tone at the top attributes (certainty, optimism, activity, commonality, and realism). The 
response rate of 31% is considered sufficient since sustainability is still an emerging research 
issue in developing countries, including Malaysia. Prior sustainability-related studies conducted 
in Malaysia have reported response rates ranging from 10% to 40% (Mohd Fuzi et al., 2019; 
Mokhtar, 2015).

Figure 1. Research framework.

BDAC: Big data analytics cap
abilities 
SRDF: Sustainability reporting 
disclosure on Facebook 
Tone at the top attributes: 
Certainty, Optimism, Activity, 
Commonality, and Realism
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3.2. Measurement of research variables

3.2.1. Sustainability reporting disclosure on Facebook (SRDF) 
SRDF was measured via content analysis of the Facebook posts of 100 companies that answered 
the questionnaire on BDAC implementation. The SRDF index was developed based on the GRI 
Guideline (GRI: Global Reporting Initiative, 2015a; Manetti & Bellucci, 2016; Ramananda & Atahau,  
2019) and Bursa Malaysia’s Sustainability Reporting Guideline (Amran et al., 2015; Bursa Malaysia,  
2018) that consist of three dimensions, namely environmental, social, and economic dimensions. 
These guidelines have been applied in many studies examining various sustainability reporting 
mediums, such as annual reports, stand-alone sustainability reports, and sustainability reporting 
on social media and were cross-checked against each other to ensure completeness. The compa
nies’ Facebook posts from January 2019 to December 2019 were screened for sustainability- 
related information disclosure on Facebook. The Facebook posts were categorised according to 
the SRDF index (refer Appendix 1) formulated to measure the extent of sustainability reporting on 
Facebook. For each indicator in the SRDF index, a score of 1 was given if the company disclosed 
sustainability-related information on Facebook, and 0 otherwise. Data gathered from the content 
analysis procedure was tested for test–retest reliability to ensure the consistency of the coding 
output. Results from the Kruskal–Wallis test showed insignificant differences between the data 
sets collected at two different times, indicating consistency and reliability of the data collected.

3.2.2. Big data analytics capabilities (BDAC) 
In this study, BDAC was measured in three dimensions, namely, (1) BDA management capability, 
(2) BDA infrastructure capability, and (3) BDA personnel capability, adapted from Wamba et al. 
(2017). This measurement is considered reliable because it is based on the previous well-tested 
scales provided by Kim et al. (2012) for measuring IT capabilities. BDA management capability 
consists of planning (PLAN) and coordination and control (COD-COL) dimensions. While planning 
entails adopting the goals and strategies required to implement BDA in a company, coordination, 
and control involves synchronising all business units to ensure BDA-related activities are per
formed optimally. Next, the BDA infrastructure capability consists of connectivity (CN) that refers 
to the integration of database management systems, hardware, and applications (Gupta & George,  
2016) and compatibility (CP) that allows transparent flow of information in an organisation. Finally, 
BDA personnel capability was measured on technical knowledge and technological management 
knowledge (TK-TMK) and business knowledge and data-driven sustainability culture (BK-DDSC). The 
data gathered from the web-based questionnaire used to measure BDAC implementation was 
assessed for non-response bias and common method variance (CMV) to ensure data validity prior 
to structural model assessment. Non-response bias was tested by examining the difference in 
responses between early and late groups of respondents. The independent t-test results showed 
insignificant difference between these two groups of respondents. Hence, non-response biasness 
was not an issue in this study. CMV was assessed using Harman’s single-factor test. The result 
showed that the common factor variance can be explained by 42%, thus not an issue in this study 
(Shamim et al., 2019).

3.2.3. Tone at the top 
Tone at the top refers to “the shared set of values that an organisation has to channel from the 
most senior executives” (Hart, 2000). This study measured tone at the top by examining five 
attributes, namely certainty, optimism, activity, commonality, and realism. These attributes were 
examined from CEOs’ letters to stakeholders. The score for each attribute was generated using the 
DICTION computer-assisted program designed by Hart (1984) to determine the tone of the non- 
verbal message. The program uses artificial intelligence techniques and relies on linguistic theory 
to perform the word count (Bligh et al., 2004). According to Sydserff and Weetman (2002), the 
coding process in DICTION has relatively strong objectivity concerning face validity and reliability 
as it has been used in several research settings (see, Cho et al., 2010; Cong et al., 2014; Fisher 
et al., 2019). Table 1 summarises the measurement of each research variable used in this study.
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4. Findings and analysis

4.1. Measurement model
Table 2 presents the descriptive analysis of BDAC, tone at the top, and SRDF based on the data 
collected using a questionnaire and content analysis techniques. The mean values for the different 
elements of BDAC ranged from 3.14 to 3.72 (based on a 5-point Likert scale survey), indicating an 
acceptable level of BDAC implementation among the sample companies. For the tone at the top, 
the certainty attribute reported a mean value of 67.45, reflecting the confidence of the top 
leadership of Malaysian companies regarding the policies adopted by their organisations. 
Similarly, the mean value of 53.19 for optimism depicted a parallel relation with the certainty in 
the non-verbal tone, indicating that Malaysian companies’ top-management teams were optimis
tic about their companies’ prospects to adopt new measures. Realism recorded the lowest mean 
score, indicating that although the top management was certain and optimistic about their 
practices, they lacked a realistic view. SRDF was measured on the economic (mean = 62.88), 
environmental (mean = 51.29), and social (mean = 64.44) dimensions, with less posts were related 
to environmental sustainability compared to the other two dimensions. Considering that environ
mental sustainability is very much related to climate change, which represents one of the SDGs, 
Malaysian companies should give equal attention to all dimensions of sustainability.

The measurement model of this study was examined on Smart PLS 3.0 for reliability and validity. 
Reliability refers to the capability of the scale to measure the variable fully (Kline, 2013). 
A Cronbach alpha value that is greater than 0.80 shows that the constructs are reliable 

Table 1. Summary of measurements of research variables
Variables Measurement Sources
Dependent variable SRDF index (based on 

a dichotomous scale for each 
indicator in the index, a score of 1 
if the information is disclosed and 
0 if otherwise (refer Appendix 1)

GRI (2015); Bursa Malaysia (2018)

Sustainability reporting disclosure 
on Facebook (SRDF)

Independent variable Based on 36-items in the web- 
based questionnaire on a 5-point 
Likert scale

Gupta and George (2016); Wamba 
et al. (2017)Big data analytics capabilities 

(BDAC)

Moderating variable A continuous score generated by 
DICTION for each master variables 
of tone at the top (certainty, 
optimism, activity, commonality, 
and realism)

Hart (2000); Patelli and Pedrini 
(2015)Tone at the top (TAT)

Control variables
Industry type (IT) Dichotomous scale, a score of 1, if 

the firm belongs to the 
environment-sensitive category 
and 0 for non-environment 
sensitive category

Cho et al. (2010); Mokhtar (2015)

Consumer proximity (CP) Dichotomous scale, a score of 1 if 
the firm belongs to a high visibility 
category and 0 for low visibility 
category

Gavana et al. (2017)

Firm age (FA) Based on a 5-point scale with 1 
indicating the smallest number of 
years since formation and 5 for 
number of years more than 50

Hahn and Kühnen (2013); Gavana 
et al. (2017); Aydiner et al. (2019)

Firm size (FS) Natural logarithm of annual sales

Profitability (PF) Return on assets (ROA)

Leverage (LV) Gearing ratio = Total liabilities/ 
total debt
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(Cronbach, 1971). Table 3 shows that most of the constructs reported satisfactory Cronbach’s 
alpha values exceeding 0.80 (Fornell & Larcker, 1981).

Although connectivity and compatibility reported Cronbach’s alpha values of <0.80, they were 
retained in the model because their composite reliability values were >0.80. Ramayah et al. (2018) 
suggested that composite reliability values ranging from 0.70 to 0.90 are satisfactory. Therefore, 
the construct measurements of the research variables used in this study were deemed reliable. 
Validity assessment was conducted using the heterotrait-monotrait (HTMT) ratio test. Discriminant 
validity issues can be solved using the measures suggested by Ramayah et al. (2018). Ideally, 
highly correlated indicators must be merged into one construct. This approach has the theoretical 
backing of measurement theory, which suggests merging two strongly related constructs. If 
merging is not possible, highly correlated indicators must be eliminated from the study. The 
indicators eliminated must not exceed 20% of the total indicators in the model. Considering the 
treatment guidelines for discriminant validity provided by Ramayah et al. (2018), this study 
eliminated several items and merged COL with COD, TK with TMK, and BK with DDSC to improve 
discriminant validity. All the HTMT values shown in Table 4 are <0.90, which are satisfactory (Gold 
et al., 2001).

4.2. Structural model results and discussion
The structural model results are shown in Table 5 for direct paths and moderation analysis 
obtained by incorporating 5,000 subsamples. The p-value of 0.00 indicates a significant impact 
of BDAC on SRDF. Hence, H1 was supported. The predictive power of the model was estimated 
using R2. Henseler et al. (2009) categorised the variance caused by an independent variable on 

Table 2. Descriptive result
Elements Mean S.D
BDAC
BDA management capability
Planning 3.42 0.87

Coordination 3.41 0.85

Control 3.67 0.82

BDA infrastructure capability
Connectivity 3.14 0.84

Compatibility 3.38 0.79

BDA personnel capability
Technical knowledge 3.69 0.73

Technological management 
knowledge

3.72 0.78

Business knowledge 3.48 0.89

Data-driven sustainability culture 3.44 0.83

Tone at the top
Certainty 67.45 39.07

Optimism 53.19 2.00

Activity 50.11 1.74

Commonality 51.24 2.03

Realism 44.19 2.64

SRDF
Economic 62.88 7.70

Environment 51.29 13.49

Social 64.44 7.89
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Table 3. Reliability assessment
Constructs Factor loadings AVE CR Cronbach Alpha

1st order 0.64 0.90 0.86

Planning (PLAN)

PLAN1 0.74

PLAN2 0.82

PLAN3 0.77

PLAN4 0.84

PLAN5 0.81

Coordination and 
control (COD-COL)

0.57 0.89 0.85

COD1 0.80

COD2 0.73

COD3 0.73

COL1 0.80

COL2 0.75

COL3 0.71

Connectivity (CN) 0.80 0.89 0.75

CN1 0.90

CN2 0.88

Compatibility (CP) 0.57 0.79 0.62

CP1 0.78

CP2 0.86

CP3 0.59

Technical knowledge 
and Technological 
management 
knowledge (TK-TMK)

0.63 0.91 0.88

TK1 0.80

TK2 0.78

TK3 0.80

TMK1 0.78

TMK2 0.84

TMK3 0.76

Business knowledge 
and data driven 
sustainability culture 
(BK-DDSC)

0.65 0.92 0.89

BK1 0.80

BK2 0.84

BK3 0.81

DDSC1 0.82

DDSC2 0.80

DDSC3 0.76

Sustainability 
reporting disclosure 
on Facebook (SRDF)

0.74 0.89 0.82

Economic 0.89

Social 0.90

Environment 0.77

(Continued)
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a dependent variable into weak (<0.25), moderate (0.25–0.50), and substantial (0.50–0.70). The 
adjusted R2 for SRDF (0.08) showed that BDAC caused a weak variance in SRDF. This effect can be 
cross validated using Q2, where >0 means predictive relevance of the model. In this study, we 
obtained a Q2 value of 0.08.

The result for H1 implies that BDAC implementation allows companies in Malaysia to improve 
their sustainability reporting on Facebook. This finding is in line with Al-Htaybat and von Alberti- 
Alhtaybat (2017)’s findings on the use of big data to improve business function and reporting. 
According to the authors, BDAC implementation can help companies improve their social media 
platform management for reporting and disclosure purposes and BDA assists companies in mana
ging their stakeholders’ perceptions and expectations. Bellucci and Manetti (2017) provided further 
evidence on the use of Facebook by top US philanthropic organisations to share sustainability 
information and how Facebook changed their relationship with stakeholders.

In line with DCV that suggests BDAC as a dynamic capability (Mikalef et al., 2018), Malaysian 
companies are adopting BDAC to manage stakeholders’ informational demands. BDAC is 
a necessary innovative strategy, and sustainability reporting is directly related to a company’s 
strategy (Herremans et al., 2016). Ruggiero and Cupertino (2018) opine that innovation in terms of 
adopting new technologies is crucial because it enables companies to address new challenges 
associated with sustainability reporting, including managing the complexity of sustainability data, 
addressing the increasing demand for transparency, and integrating sustainability into business 
strategy. The finding also supports Wanner and Janiesch (2019)’s study, which acknowledged the 
role of BDAC in improving sustainability reporting. Since social media is a source of big data, results 
from this study suggest that BDAC improves SRDF. This study also supports the GRI reporting vision 
2025, which envisions companies having the capability to communicate with stakeholders outside 
the bounds of the annual sustainability reporting system through online platforms, including social 
media (GRI: Global Reporting Initiative, 2015b). It also narrates that the role of reporting needs to 
be dynamic, which is consistent with DCV propositions and this study’s finding that analysed the 
non-traditional form of reporting (i.e., Facebook).

2nd order Factor loading AVE CR
BDA management 
capability

0.86–0.89 0.87 0.86

BDA infrastructure 
capability

0.85–0.88 0.87 0.86

BDA personnel 
capability

0.89–0.90 0.90 0.89

Table 4. Discriminant validity results
1 2 3 4 5 6 7

1 PLAN

2 COD_COL 0.60

3 CN 0.56 0.70

4 CP 0.63 0.83 0.70

5 TK-TMK 0.48 0.79 0.59 0.83

6 BK-DDSC 0.82 0.71 0.66 0.70 0.69

7 SRDF 0.17 0.23 0.13 0.30 0.28 0.31
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A two-stage approach in Smart PLS was used to analyse the moderated paths. This approach is 
recommended when one of the research variables is formative in nature (Ramayah et al., 2018). 
H2a was supported (p= 0.04), showing a significantly positive moderation effect of certainty on 
BDAC and SRDF. All other moderating hypotheses (H2b–H2e) showed insignificant results. An 
interaction plot is recommended to visualise the significant moderating impact (Dawson, 2014) 
of certainty between BDAC and SRDF. In Figure 2, the green-line slope means the relationship 
moved towards a stronger trend when the tone at the top has certainty in their non-verbal 
communication in annual or sustainability reports. Hence, these companies tended to disclose 
a greater extent of sustainability-related information on Facebook.

Overall, our findings indicate the joint effect of BDAC and certainty in the tone at the top in 
influencing the extent of SRDF. Certainty in the tone at the top, which signals flexibility in 
companies, is linked to sustainability-related disclosures (Cho et al., 2010; Feng & Gao, 2020; 
Fisher et al., 2019; Li et al., 2022). Since different attributes of tone at the top may signal different 
messages to stakeholders, it is useful for companies and stakeholders to understand the different 
messages signalled by these different attributes of tone at the top. This understanding may enable 
the companies to convey the right message to the stakeholders, and subsequently, the message 
conveyed is understood by the stakeholders. Effective communication between these two parties 
may partly reduce the information asymmetry problem. In the context of this study, the findings 
indicate that companies that communicate certainty in their CEO’s letter and implement BDAC 
disclose a significantly greater extent of sustainability reporting on Facebook. It has been apparent 
that BDAC improves sustainability reporting on social media in Malaysia, specifically on the 
Facebook platform. The certainty tone of the CEOs’ letters has led to a greater improvement in 
the sustainability reporting on Facebook, as indicated by a higher SRDF index.

The results for control variables showed an insignificant impact of industry type, consumer 
proximity, firm age, size, profitability, and leverage on SRDF. These results contradict the extant 
literature that examined the determinants of sustainability reporting in corporate annual reports 
or stand-alone sustainability reports. Nevertheless, this study observed a small impact of the 
control variables on SRDF, as the R2 value increased slightly when the control variables were 
introduced into the research model. Therefore, it is interesting to suggest that the determinants 
of sustainability reporting depend on the sustainability reporting medium used in a study.

Table 5. Structural model results
Paths β t-value p-value Decision
H1: BDAC→SRDF 0.39 3.32 0.00 Supported

H2a: BDAC*Certainty → SRDF 0.77 2.02 0.04 Supported

H2b: BDAC*Optimism→ SRDF −0.14 1.1 0.22 Not supported

H2c: BDAC*Activity→SRDF −0.12 1.19 0.33

H2d: BDAC*Commonality→SRDF 0.11 0.58 0.36

H2e: BDAC*Realism→SRDF −0.13 1.36 0.18

Control Variables
Industry type 0.08 1.21 0.37 Not supported

Consumer proximity −0.08 0.16 0.43

Firm age 0.01 0.19 0.73

Firm size 0.03 0.46 0.73

Profitability −0.08 0.09 0.95

Leverage 0.03 0.44 0.68

R2 0.15
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5. Conclusion
This study acknowledges the significant roles of (1) BDAC and (2) the joint effect of BDAC and 
a specific tone at the top (certainty) in promoting SRDF among PLCs in Malaysia. It contributes to 
the existing literature by proposing that companies should implement BDAC and demonstrate 
certainty in the tone at the top, which represent two critical dynamic capabilities to cope with the 
rapidly changing business environment, in line with the DCV theory. SRDF can also be viewed as 
a tool to address legitimacy and stakeholders’ informational needs. The increasing demand from 
stakeholders that requires companies to operate responsibly has prompted many companies to 
utilise social media to communicate with the stakeholders. BDAC enables companies to analyse 
the data collected through social media in order to improve corporate sustainable strategies and 
decision-making. When the BDAC implementation is combined with certainty in the tone at the 
top, greater improvement on the extent of SRDF has been apparent as these two resources 
represent the dynamic capabilities that help companies adapt to the changing demands of 
stakeholders and compete in the Industrial Revolution 4.0 era.

5.1. Theoretical and practical implications of the study
The findings of the study have several implications. Theoretically, this study acknowledges the 
application of DCV theory in explaining sustainability reporting on social media. It highlights the 
important roles of BDAC and the certainty tone of the top in promoting sustainability reporting on 
social media, particularly in the context of Malaysia, a developing country that is actively involved 
in sustainability initiatives.

The findings of the study also have several practical implications: First, companies may have 
greater awareness of the role of BDAC, tone at the top, and social media in promoting corporate 
sustainability and, hence, may invest sufficient resources to implement BDAC, use specific tone at 
the top, and communicate SRDF to stakeholders. Second, companies are motivated to fully utilise 
the advantages offered by BDAC and social media in order to maximise returns from investment in 
the dynamic capabilities. Third, stakeholders such as regulators, investors, creditors, and society as 
a whole may be informed of the dynamic capabilities that can drive corporate sustainability. 
Hence, they may support those companies to support the global call for sustainable development. 
For example, regulators, such as Malaysia Digital Economy Corporation (MDEC), Bursa Malaysia and 
Securities Commission Malaysia (SC) may provide support in terms of intensifying the awareness 
and educational programmes, providing access to the required infrastructure, and improving the 
existing regulations to promote BDAC, top management leadership, and SRDF among companies. 
The voluntary disclosures of sustainability reporting on social media is seen in line with the Global 
Reporting Initiatives (GRI) reporting’s 2025 vision that aims to digitalise sustainability reporting for 
interactivity purposes. In addition, investors and creditors may be motivated to invest in 

Figure 2. Simple slope analysis.
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companies that are actively involved in BDAC and SRDF, as well as demonstrating good top 
management leadership on SRDF.

5.2. Limitation of the study and suggestion for future research
Since the development of BDAC and SRDF in Malaysia is still at an infancy stage, the study was 
conducted on a limited number of companies. Perhaps, more conclusive evidence could be 
gathered in the future as more companies are ready to invest in BDAC and SRDF on a larger 
scale. Future studies could also be extended to include evidence from other countries, especially 
developing countries that have limited studies on this topic. This study focuses on three dimen
sions of BDAC with five attributes of tone at the top only. Further exploration of different dimen
sions of BDAC and corporate governance indicators may produce different results.
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Appendix 1: SRDF index

Social Environment Economic
1 Gender 1 Emissions 1 Procurement 

practices

2 Age 2 Hazardous 
waste

2 Create 
a positive social 
impact

3 Disability 3 Non-hazardous 
waste

3 Voluntary 
contribution to 
enhance socio- 
economic 
benefits

4 Ethnicity 4 Water 4 Flow of money 
between 
organisation 
and 
stakeholders

5 Freedom of 
opinion and 
expression

5 Consumption 5 Direct impact of 
financial 
transactions

6 Right to rest 
and leisure

6 Conservation 6 Climate related 
financial risk

7 Accident 
frequency rate

7 Intensity 7 Management 
trainee 
programs

8 Safety and 
health training 
for workers

8 Renewable 
energy

8 Career booths

9 Anti- 
competitive 
behaviour

9 Risk associated 
with biodiversity

10 Transparency 10 Habitat 
protection

11 Guard against 
forms of 
corruption

11 Supply chain

12 Fair treatment 12 Material

13 Development of 
employee’s 
skills and 
knowledge

13 Land 
contamination

14 Employee 
benefits

14 Land 
remediation

15 Impact on 
society

16 Impact on 
community

17 Impact on the 
well-being of 
society

18 Privacy

19 Health and 
safety

20 Supply chain

(Continued)
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Social Environment Economic
21 Anticipated 

impact of 
activities

22 Adherence of 
an organisation 
to relevant laws 
and guidelines

23 Donations

24 Charity

25 Educations/ 
Trainings
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