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Abstract

The introduction of the digital economy has opened much discussion on the various business
models that challenge traditional thinking in B2B marketing. This includes technological
innovation in the digital space which has brought about theoretical changes in the way
marketing is applied, more so in the B2B environment where communication is essential in
the alignment with various stakeholders. Arguably, as digital technologies progressively
improve information flow, so will the rampant misuse of information to gain a strategic
advantage in an increasingly crowded and competitive market. Several discussions on ethical
leadership in the digital economy have provided some insights into addressing increased
complexity in a society where markets are connected (physically) yet disconnected
(proximity) and this has led marketing practices going astray. Our paper proposes the
relevance of ethical leadership and its role in the application of technological innovation by
arguing that technological innovation has a positive impact on firm performance and that
ethical leadership plays a critical role in moderating this effect. We use a dynamic panel data
system Generalized Method of Moment (GMM) approach to examine secondary data from
465 IT service companies and demonstrate that ethical leadership plays a critical role as it

enables innovation through technology, and this has an impact on the firm’s performance.

Keyword: Technological innovation; corporate financial performance; B2B; Ethical

leadership; System GMM.

1. Introduction

When it comes to digital transformation within businesses, much has been discussed on the
ways with which firms manage this ever-changing economic landscape. From social media
strategies to mobile applications (Jussila et al. 2014), and from the digitisation of processes to
the use of artificial intelligence (Zeng et al. 2010), there is an abundance of research
examining the impact of technological advancement in the digital sphere. These different
researches have been given an additional boost from new technological innovation in the form
of disruptive technology and novel digital thinking. For example, the introduction of the
“sharing economy” (or as Harvard Business Review calls it the “access economy”) and

“collaborative consumption” in the marketplace has opened much discussion on the various
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business models that challenge traditional thinking in marketing. It is clear then that
technological innovation in the digital space has brought about theoretical changes in the way
marketing is applied, more so in the business-to-business (B2B) environment where
communication is essential in the alignment of the various stakeholders. Gunasekaran et al.
(2002) define “B2B from an applications viewpoint as a form of information technology that
electronically enables enterprise transactions among a variety of entities in order to satisfy
organizational or individual objectives”. For example, the understanding of the influence of
social media within the sales process and its customers’ satisfaction (Agnihotri et al. 2016;
Itani et al. 2017; Nunan et al. 2018), social media usage and acceptance (Keindnen and
Kuivalainen 2015; Lacka and Chong 2016), stakeholder relationships and interactions (Wang
et al. 2016) brand innovation (Nguyen et al. 2015) and content marketing (Holliman and
Rowley 2014). Tandoc et al (2018) suggest that popular social media websites and mobile
applications have morphed into perfect platforms to “produce, consume, and exchange
different types of information” (p. 139) aimed at marketing to a very wide audience. From a
branding perspective, it has been argued that such misinformation (sometimes referred to as
fake news) impedes the firms’ ability to connect with its consumers as “facts and fiction” can
often be tied to one another. Under these circumstances, it can be argued that the information
economy has also given rise to the misinformation age; and this problematic situation has
grown over the last decade and is expected to escalate exponentially in the coming decades,

unless some form of arrest is put in place.

In the wake of these pressing issues, discussions on leadership and specifically
“ethical leadership” in the digital economy has paved the way for some insights into how this
misinformation might be addressed. For example, it is often understood that ethical leadership
is based on several constructs including behaviour, honesty, trust and fairness (Brown and
Trevino 2006). According to this study, ethical leadership is defined as “the demonstration of
normatively appropriate conduct through personal actions and interpersonal relationships, and
the promotion of such conduct to followers through two-way communication, reinforcement,
and decision-making” (Brown et al. 2005, p. 120). These attributes are important in order to
“predict outcomes” such as the perceived effectiveness of leaders, job satisfaction, dedication,
overall management stability and performance (Brown et al. 2005). However, in the digital
and knowledge economy, it is imperative to note that the rules of engagement have changed
dramatically as leaders are now frequently and repeatedly asked about their roles in managing

ethical issues such as greed, dishonesty and unscrupulous behaviour. In this regard, we argue


https://www.sciencedirect.com/science/article/pii/S104898430600110X#bib28

that the role of ethical leadership is not only important as “agents of movers and shakers of
collective action” (Morris and Staggenborg 2004, p. 178) but is also duty-bound to ensure that
organisations use digital technologies to communicate effectively, build stronger relationships
and, develop effective strategies; all of which would have a positive impact on its trade

performance.

These prominent emerging questions of ethical leadership (Bennett and Segerberg
2013) in the technology-driven economy in recent years have raised several challenges
including the notion that the increasing complexity of society where markets are connected
(physically) yet disconnected (proximity) has lead marketing practices going astray. Strategies
such as “paid social” and “pay per click” (Hanna et al. 2011) have encouraged a multitude of
the consumer’s privacy invasion on the B2C platform. However, little research has explored

the role of ethical leadership in managing digital technologies within the B2B platform.

As such, this paper aims to explore the relationship between the adoption of B2B
technological innovation, ethical leadership and its impact on firm performance (as indicated
financially, and we use it interchangeably). In order to develop our study, we apply a dynamic
panel data modelling approach by using the system Generalized Method of Moment (GMM)
estimator to demonstrate that there is a positive relationship between technological innovation
and firm performance and that ethical leadership moderates this relationship. We use this
methodology as GMM is not usually applied in the B2B marketing domain, and this study
might afford a starting point as to how industrial marketing and management researchers can
utilize such datasets to provide insights for business practitioners (Ullah, Akhtar and
Zaefarian 2018). Our paper commences with an examination of literature in B2B marketing
technology, followed by ethical leadership. We then present our methodology and findings

before concluding with a discussion on theoretical and practical implications.

2. Literature Review and Hypotheses Development

2.1 Adoption of B2B Marketing Technology

Literature suggests that business-to-business (B2B) marketing is heavily reliant on managing
relationships between stakeholders (Kim and Kumar 2018). With technological advancement,
efforts in marketing communications have been made easier with more frequent interactions
between buyers and sellers. These interactions on the B2B platform are commonly used to

build stronger relationships with the aim of influencing the buying behaviour of its customers



through a comprehensive communication strategy (Agnihotri et al. 2016). These strategies are
usually equipped with value propositions from the firm to the customer and its success
depends on several factors including the evaluation of its messages, quality and consistency.
In that respect, the significance of technological innovation to enhance competitive advantage
and firm performance of B2B firms cannot be underestimated. For example, some research
has shown that the disruptive power of technology can make existing B2B processes obsolete
(Wiersema 2013). This has encouraged increasing number of B2B firms to look towards
technological innovation for enhancing efficiency, effectiveness and business growth.
Reportedly though, not many new B2B technological innovations can lead to a better outcome

(Nunan et al. 2018).

The marketing literature suggests that although there is much research examining B2B
marketing, there remain gaps in our understanding of its nature (Lilien 2016) and there is still
much to learn (Cortez and Johnston 2017). Ironically, Gummesson (2014) alleges that B2B
firms appeared to have flourished without the assistance of academic input and this has
further widened the gaps in B2B marketing literature. Several critical aspects of B2B
marketing research that appears to be lacking is the role of technological innovation, its
ethical adoption on the B2B platform and how it impacts the firm. Given the speed at which
digitisation currently impacts the economy, and also with the rampant use of misinformation,
it is surprising that not much has been done to address these different issues. Furthermore,
while there is research to demonstrate the diversity of technologically innovative prospects
that companies can potentially select from, it is also crucial to understand the suitability of the
newly selected technological innovation that would impact on the firm’s competitiveness and

profitability, yet not much has been said about it.

Theoretically, the acceptance of B2B technological innovation, such as IT in Social
Media Apps is widely used to facilitate multiple functions of the firm (Agnihotri et. al., 2016).
This can be observed as an enabler of development innovations from the standpoint of the
adopter. If the application succeeds, it changes the practices of the firm and the new system is
then adopted more widely throughout its firm’s practices. In this respect, the adopted
technology could enable the innovation to the extent that it proposes a new service to
consumers in a way that is new to the business. For example, the development of new online
inventory B2B software might typically switch from an old tedious method on how received
orders are treated (Pagani and Pardo, 2017). This adoption not only assists the firm’s

operations but can extend throughout the supply chain. According to research, technological
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adoption including the use of social media can improve several aspects of the firm’s business
operations including successful innovation, distribution speed, revenues and partner

relationships (McKinsey 2013).

However, the benefits obtained through the adoption of B2B technological innovation
in organisations are often confronted with challenges that contain not only the actions of the
adopters but also the reactions of its customers, consumers and rivals. Therefore, the
economic returns for stakeholders in a market are interconnected and this is important for the
adoption of technological adoptions on the B2B platform (Pagani and Pardo 2017). In that
respect, the economic theory proposes that both the generation of a new supply action and the
outward shift of an existing supply action could bring a better outcome and thus higher profit,
even though these are achieved through diverse mechanisms (Hart and Sharma 2004) such as
the adoption of technology. This then implies that technological innovation is an important
factor in B2B interaction as it can lead to better sales performance (Agnihotri et al. 2016; Li et
al. 2018). The aim of this research is to investigate the role of ethical leadership in the

relationship between technological innovation and firm performance.

2.2. Conceptual Framework

The conceptual framework is developed from the literature review and shown in Figure 1. It
demonstrates the relationship between the dependent (ROA, ROE, ROIC) and independent
(Technological Innovation) variables. It also determines the moderating effect of ethical

leadership.

Ethical Leadership
I H1 I

Technological Innovation FIRM PERFORMANCE

Figure 1: Theoretical Framework

2.3 The relationship between technological innovation and firm performance
Innovation as a management term is ubiquitous as it relates to several concepts. Often, it can

be described as an “iterative process” initiated by the perception of a new market opportunity
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for an invention which leads to the development, production, and marketing (OECD 1991).
These opportunities can include developing new ideas on products, methods of production,
sources of supply, exploitation of new markets, new ways to organize business (Schumpeter
1934), processes of improving capabilities and increased utility (Drucker 1985; Farr and Ford
1990). Recently, with more business processes engaging on the digital platform, research in
innovation has increasingly focused on “technical innovation” including areas of

management, marketing, economics and production engineering (Eurostat-OECD 2005).

Conceptually, technological innovation refers to any incremental or radical change in
technology embodied in product and process, including changes in value activities such as
service and administration (Teece 1986). From a resource-based view, this innovative
capability, among other capabilities, is seen as critical to a firm achieving strategic
competitiveness (Conner 1991). Specifically, innovations enable a firm to offer a greater
variety of valuable, rare, inimitable and differentiated products, and therefore lead firms to
higher financial performance (Barney 1991; Hitt et al. 1994; Zahra et al. 2000). In that
respect, technological innovation can embody inventions from the industrial arts, engineering
and the applied sciences. As a result, technological innovation is crucial to a firm acquiring
and sustaining competitive advantage and improving its performance in a dynamic
environment (Hannan and McDowell 1990; Koellinger 2008). Hence, research has shown that
investments in R&D have been on the increase (Koellinger 2008) as this may lead to

increasing the competitive advantage of the firm.

Yet, an investment in technological innovation needs to be justified in terms of long-
term economic gains and shareholder value (Srivastava, Fahey and Christensen, 2001).
Particularly, investments in the adoption of specific technologies, such as IT, can enable
innovations, either by improving processes or by enabling the firm to offer new products (e.g.
digital goods) or services to its customers. Conversely, technology investments that do not
result in innovations are sunk costs which will not improve corporate performance (Levin et

al. 1987; Teece 1986).

Therefore, the relationship between technological innovation and firm performance is
dependent on several factors. First, the ability of firms to transfer technology investments into
innovation and that in itself is likely to be influenced by firm-specific resources such as
managerial skills, technology know-how, experience, the presence of technical experts and
prior technological investments (Sampson 2007). Second, the type and suitability of
innovation that emerges from the firms’ R & D investments to complement its business
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activities. Third, the intensity of the markets’ competition which relates to the timing of the
innovation (i.e. whether the firm is a first mover, a follower, or a laggard in implementing a
particular innovation), the price-elasticity of demand, the absolute size of the market, and the
negotiation power of the innovating firm vis-a-vis suppliers and customers. Fourth, choosing
an appropriate strategy such as new products if the underlying design was unique,
functionally elegant, and difficult to appropriate, i.e. hard to imitate that can help the firm to
gain more profits from innovations, suggesting that the success of these tactics is likely to

vary across industries and with the type of innovation carried out.

Alternatively, the literature mentions that if companies are unable to gain competitive
advantages from its innovation, then competitors can gain through open competition (Levin et
al. 1987; Teece 1986). To evade the issue, companies normally seek out earnings through
innovation by employing various strategies which include confidentiality, lead time, patents
as well as the use of complementary capabilities (Cohen et al. 2002). However, the effect on a
firm’s performance will depend on the strategy chosen. With regards to the empirical and
theoretical findings in the literature mentioned above, a significant relationship between a
firm’s performance and technological innovation was found (Teece 1986, McWilliams and

Siegel 2000; Hitt et al. 1994). Thus, we put forth the following hypothesis:
Hypothesis 1: Technological innovation is positively related to firm performance.

2.4. Ethical Leadership in the Digital Economy

In the digital economy, two important issues that are currently being examined are enterprise
ethics and corporate social responsibility as it is believed that leaders need to establish ethical
behaviour to continue operating accountable businesses by implementing more sophisticated
technologies (Tu and Lu 2013; Gerbaudo 2017). Baker and Craig (2006) have highlighted that
some understanding has been gained by the study of leadership and ethics in the past decade
because of increased concerns pertaining to ethical issues in business, particularly due to
increased activities of misinformation. For sustainable businesses, a critical driver is the
presence of ethical leadership, which mostly results in profitability for organisations. A study
by the Ethics Research Centre (ERC) in Washington found that the highest quality recruits are
attracted by firms that maintain ethical business practices and management (Fulmer 2004).
Similarly, Mo and Shi (2018) also confirmed the significant role played by ethical leadership
in maintaining positive employee performance resulting in higher revenues for the company

(Mo and Shi 2018).



With all the recent scandals to hit the tech business (such as the Facebook’s
Cambridge Analytica Scandal or Yahoo’s massive data breach on its users), digital businesses
need to establish practices that can balance stakeholder’s wealth and organisational
profitability in an ethical and socially responsible way. Thus, a better understanding of ethical

leadership needs to be gained by organisations when managing technological innovation.

Ethical leadership can be described as ‘the showcasing of normatively appropriate
conduct with the help of interpersonal relationships and personal actions, and employing two-
way communication, reinforcement and decision making to promote such conduct to
followers’ (Brown, Treviiio, and Harrison 2005, p. 120). Fundamentally, normatively
appropriate conduct shows ethical leaders’ moral component along with desirable traits like
honesty, fairness and trustworthiness to oversee their own actions, as well as to utilise
punishments and rewards on subordinates and making them responsible for their activities
(Piccolo et al. 2010). Punishments are employed to discourage unethical behaviour, while the
reward systems are for motivating normatively appropriate behaviour in the firm (Brown et al.

2005).

Both in theory and practice, ethical leadership is said to be capable enough to actively
manage morality, sometimes also known as moral identity (Mayer et al. 2012). The key aim
for moral identity is to encourage leaders to have a moral schema that guides these leaders in
their daily behaviour. It often shows receptiveness to others’ expectations and welfares since
insincerity could create dissonance and self-condemnation. For instance, moral identity can be
considered as a predictor of pro-social behaviours like donations and charity (Reed, Aquino
and Levy 2007), which can be negatively associated with unethical behaviours like cheating
(Reynolds and Ceranic 2007). Because ethical leaders understand their responsibility well and
live by principles and values, they are more likely to contribute to betterment of society

(Maak and Pless 2006).

From the viewpoint of stakeholders, ethical leaders know how to maintain and build
good relations with all key stakeholders as they can create incentives to motivate, foster
respectful collaboration, and offer a commitment to establish responsible and sustainable
change both outside and inside the organisation (e.g. Maak and Pless 2006). For instance,
ethical leaders tend to offer a healthy, safe and fair working environment for their workers as
well as morally obligated to provide safe products and services for their customers. Ethical

leaders also ensure transparent communication regarding the possible risks of products and



services, if there are any, keeping in mind customers’ safety. With regards to communities
and societies, it is expected that ethical leaders would be conscious towards the region where
they run the business and where they are more likely to evaluate the effects cast by their
organisation decisions on the society and its natural environments. This is because the ethical
leadership’s final goal is to accomplish a mutual good like organisational legitimacy that

affords business sustainability (Bass and Steidelmeier 1999).

2.5. Moderating Role of Ethical Leadership

As explained in the previous sections, the technological innovation of firms is fostered
through ethical leadership, which further improves and adds to the performance of the firm.
Ethical leaders generally set well-defined and consistent ethical standards for their followers,
communicate ethical values, define reward for ethical behaviour, and render punishment for
unethical behaviour (Brown and Trevifio 2006). Moreover, ethical leadership could uphold a
firm’s credibility and reputation by giving importance to ethical decision-making specifically
to strengthen stakeholder relations and to make a new technology investment. The firms that
are involved in technological innovation practices and procedures under strong ethical
leadership are inclined toward building trust-based relationships with their stakeholders. The
level to which leaders exhibit their trustworthiness towards new technological innovations
becomes the decisive factor in ascertaining whether the technological innovation pursuits are
effective or not. That is, the strong ethical leaders of firms need to have a personal
contribution and involvement in the firms’ long-term commitment to technological innovation

pursuits (Damanpour 1991; Jung et al. 2003, 2008).

Studies by Eisenbeiss, Van Knippenberg and Fahrbach (2015) and Chen, and Hou
(2016) have found a positive relationship between the firm’s performance and technological
innovation as soon as leaders exhibit ethical leadership (Eisenbeiss, Van Knippenberg and
Fahrbach 2015; Chen, and Hou 2016). This is because ethical leaders not only encourage their
followers to voice their opinions and suggestions on ethical matters but also on work-related
processes (Walumbwa and Schaubroeck, 2009). Giving the followers the opportunity to voice
their opinions and ideas will foster creativity on the job since such voices would prompt
employees to think of new methods of thinking (Chen and Hou, 2016). On the other hand, the
existence of a weak ethical leadership alongside technological innovation in an organisation

can prove to be destructive and limiting for the organisation’s growth (Jung et al. 2008).



According to Zhu, Sun, and Leung (2014), ethical leaders pursue and implement
technological innovation with determination and committed action, which will eventually lead

to the creation of a sustainable value to the stakeholders. Hence, this study then posits:

Hypothesis 2: The relationship between firm performance and technological innovation is
moderated by ethical leadership in a way that perceived technological innovation positively

impacts performance when the leaders exhibit high ethical leadership.

3. Data Collection

We chose the IT B2B service industry due to its intensely competitive and turbulent
environment and companies in this industry must respond quickly to market demands,
establish agile organizational mechanisms and offer excellent innovative services to uphold
their competitive advantage (Chen et al. 2011). Hence, the IT B2B service industry is a
suitable context for this study. Our data is represented by two secondary sources which are
CSRHub database and Thomson Reuters. The CSRHub database is a web-based tool that
offers access to firm’s corporate social responsibility ratings particularly in environmental,
social and governance on companies in the world. CSRHub brings together all data from nine
of the leading socially responsible investment (SRI) analysis firms and over 265 NGOs,
government agencies, CSR networking groups, smaller for-profit organizations and publishers
around the issues of environment, social and governance. The CSRHub rating has been
widely used in sustainability research (e.g., Hynds et al. 2014; Thanetsunthorn 2015;
Ekawiguna and Darmansyah 2017).

To establish the link between technological innovation and firm performance, our
study also uses the secondary data provided by Thomson Reuters for innovation and financial
variables. Return on asset (ROA), return on equity (ROE) and return on invested capital
(ROIC) were the three dependent variables that represented the financial performance of the
firm while we employed research and development (R&D) intensity as a proxy for
technological innovation and with several firm characteristics as control variables. The
sample for this study consisted of 3,132 firm-year observations between 2011 and 2017,

representing 465 individual firms.

3.1. Measurement of Technological innovation
In general, two most common indicators of the technological innovation used in previous

studies are firm’s patent (Pakes and Griliches 1980; Du et al. 2008) and R&D expenditures
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(Keller 2004). Rasasenfosse and Pottelsberghe (2009) found that the number of patents was
affected by numerous factors and comprised of education and intellectual property rights.
Therefore, often the patents filed were unable to represent and reflect the true value of
technological innovation. Alternatively, R&D expenditure is one of the most widely utilised
and accepted constructs to explore technological innovation as it is considered to reflect
accurately the level of technological innovation investment of a firm (Beneito 2003; Chen
2008; Unger 2004; Keller 1998). As such, we argue that R&D investment directly reflects
technological innovation and innovation output, and as such is a more suitable proxy than
using the number of patents for computing technological innovation performance (Keller

2004).

Technological innovation = (Total R&D expenditures) / (Total Revenue)

3.2. Measurement of Firm Performance

As in most management studies, measuring firm performance can be multi-faceted. In our
study, we adopt the accounting-based performance as a proxy to firm performance (FP).
There is not much agreement about which measurement tool is most suitable. Even though
some employ marketing-based measurements (Alexander and Buchholz 1978; Vance 1975)
others suggest accounting-based measurements (Waddock and Graves 1997; Cochran and
Wood 1984) and in some studies, both are adopted (McGuire, Sundgren and Schneeweis
1988). For this study, we employed-return on assets (ROA), return on equity (ROE) and

return on invested capital (ROIC) as a proxy for firm performance and these measures have



been utilised in previous studies (Sher and Yang 2005; Aral and Weill 2007; Zhang et al.
2018).
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“ethical leadership” by scoring how well the company manages its relationships with its
primary and secondary stakeholders, including stockholders, suppliers, clients, societies, and
governments. In addition, the ethical leadership rating by CSRHub also considers the firm’s
overall effectiveness of incorporating its social and environmental activities into the firm’s
strategy. The ethical leadership score was on a scale of 0 to 100 where 100 indicated excellent

ethical leadership.

3.4. Control Variables
This study employed three different firm-level control variables to regulate for firm size, slack
resources and risks which were proxied by total assets, free cash flow, and leverage. Firm size

was computed as a natural logarithm of a firm’s total assets and was controlled to avoid any
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are accessible for developing future investment choices. We measure free cash flow as slack
resources since it is vital to control for slack in our empirical model. These data on total assets

and leverage and free cash flow are collected from DataStream.

4. Methodology

For this study, a quantitative methodology was used to test the hypotheses developed for this
study. We used the dynamic panel data (DPD) “System Generalized Method of Moments
(SYS-GMM)” as proposed by Arellano and Bover (1995) and Blundell and Bond (1998).
SYS-GMM can eliminate/mitigate the issues of dynamic panel bias and potential endogeneity
due to any independent variable correlating with the error term (Zaefarian et al. 2017). The
main objective of utilising SYS-GMM instead of Pooled OLS or Fixed Effect estimates was
that both the Pooled OLS and Fixed effect estimates could lead to biased and inconsistent
outcomes since these two approaches were not capable in controlling for dynamic biases and
endogeneity concerns (Arellano and Bover 1995; Blundell and Bond 1998). This was due to
two reasons: First, Pooled OLS neglects unobserved time-invariant firm effects. Second,
Fixed Effect considers for the unobserved time-invariant firm-specific effects in the DPD

model (Hsiao 2014).

This study assessed the relationship between FP, represented as Yic (ROA/
ROE/ROIC), its lagged wvalue, Yi.1, technological innovation, represented as
technological innovation;, and the group of firm-level control variables (/n total assets,
leverage, free cash flow, and the yearly dummies), represented as Xi.. These were considered

to be predetermined rather than as endogenous covariates, which were expressed as:

Yii=a+ B Yi.1 +7v Technological Innovationi + 6Xii + pi + ¢¢ + &it (1)

[u—y
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Where,
e Yi=CFP of firm i at time t as proxied by ROA, ROE, ROIC.
e o = intercept.
e [,y and 6 are coefficients parameters
e Technological innovation;;= total amount of R&D intensity of firm i at time t.
e X = Control variable ( free cash, firm size and leverage) of firm 1 at time t.
e ;i and measures firm-specific (fixed)

o g -signifies the disturbances, and differs across firms i and time periods t.

¢t, = time dummies.
The disturbances, i.e., u; and ei, were not cross-correlated and displayed the following
properties:

E(ui) = 0; E(ei) = 0; E(uigi) =0 2
On the other hand, the time-varying errors were assumed to be uncorrelated:

E(eiteis) = 0 with t£s 3)

Where i = 1...465 and ¢, s = 2008...2017

1
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For estimating the hypothesis that ethical leadership (EL) acts as a moderator (i.e. H2),
between technological innovation and FP, Eq. (1) was extended by integrating the interaction
between ethical leadership (EL) and technological innovation. This interaction term

(EL*Technological Innovation) was included in the model specifications as follows:

Yit = o +BYiw1 +yi1Technological Innovation i +y>Ethical Leadership +A(EL* Technological
Innovation);t + 06Xt + i + ¢ + &it 4
Where,

e cthical leadership = total CSRHub’ score of firm i at time t.

e EL*Technological Innovation = interaction effect of technological innovation and

ethical leadership scores.

5. Empirical Results

5.1. Descriptive statistics and correlation matrix of the variables

The finding of descriptive statistics and correlation matrix are depicted in Table 1 and Table
2. In Table 1, all the variables had positive mean values and standard deviations. For example,
five variables had a median value smaller than 1.00, while, three of the variables had a median
value more than 1.00. The bivariate correlation matrix is reported in Table 2 which revealed
that R&D, leverage, firm size and free cash flow were positively correlated with ROA
(assets), ROE (equity) and ROIC (invested capital) which is signified as FP. All four of these
variables were significant in explaining the relationship with the formation of FP. Moreover,
the result revealed that the firm’s R&D intensity which was a proxy for technological
innovation of companies was negative and significantly associated with the firm performance.
These results indicated that the variables were significant in explaining FP. The overall
bivariate correlation matrix results displayed that all the correlation coefficients were less than
0.6, indicating that none of the variables showed serious multi-collinearity. Furthermore,
correlation of explanatory variable could be examined to guarantee the explanatory variable
had no relationship. This can be observed from the tolerance and VIF values; a tolerance
value near to zero or VIF values over 10.0 would indicate that one of the explanatory
variables was related to other variables. We obtained the VIF value of 1.33 which implied that

there was no multicollinearity problem in this study.
Insert Table 1 Here

Insert Table 2 Here
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5.2. Relationship between Technological Innovation and FP

We used the System GMM estimator to test our hypotheses. The estimate outcomes of the
relationship between Technological innovation and FP are shown in Table 3. The three
dependent variables used to compute FP were ROA, ROE and ROIC. We used R&D intensity
as a proxy to technological innovation to check the influence of disregarding heterogeneity
and dynamic technological innovation—FP relationship. The misspecification tests were
validated (the second- order serial correlation test (the AR (2) test) and the Hansen test of
other-identifying restrictions), permitting us to accomplish that the SYS-GMM was a proper

model specification.

The significant coefficient of the lagged dependent variable affirmed that FP was
persistent, that depended significantly on its own prior realizations. Furthermore, in
whichever regression methodology, either in Model 1, 2 or 3, the control variables had the
subsequent effect on FP. Both total asset and free cash flow had a positive impact on FP. The
finding also showed a negative effect of leverage on FP. This ambivalent outcome might be
explained by the fact that, in different circumstances, higher debt ratio was predicted to have a
negative effect on FP, because of increased interest expenses which results in an increase in
costs related to financing the firm’s strategy. Nevertheless, the debt ratio might also play a
positive role in easing agency costs by serving to discourage over-investment of free cash

flow by self-serving managers.

The relationship between technological innovation and ROA, which is the firm
performance variable, was significantly positive. Hypothesis 1 was supported, and this finding
was consistent with Aboody and Lev (2000) and Zahra et al. (2000). Additionally, the
analysis showed that the relationship between technological innovation and ROE and ROIC,
the other two firm performance variables, were significantly positive. In comparison to the
size of the coefficient and significance of technological innovation on ROA with those of
ROE and ROIC, the effect of technological innovation on ROE and ROIC (132.2 at 1 % and
9.284 at 1 % respectively) was much stronger than that of ROA (0.0516 at 10 %). In other
words, the technological innovation term in the ROE and ROIC equation dominated the

technological innovation term in the ROA equation.

Insert Table 3 Here
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5.3. The moderating effect of ethical leadership on the relationship between
technological innovation and firm performance

System GMM estimate was also used to scrutinize the interaction effect of the moderator
(ethical leadership). This study explicitly used Brambor et al.’s (2006) interaction approach to
evaluate the moderating effects of ethical leadership. Hypothesis 2 postulated that ethical
leadership would strengthen the positive association between technological innovation and
FP. The coefficient associated with the interaction term in Model 1, 2 and 3 were positive and
significant for Hypothesis 2 (0.000727, p<0.01, 0.394, p< 0.01 and 0.000333, p<0.01). Thus,
the three models supported Hypothesis 2: Ethical leadership strengthens the positive

relationship between technological innovation and FP.
Insert Table 4 Here

To obtain a stronger interpretation of the nature of the interactions, we plotted the
interaction terms utilising the necessary procedures recommended by Aiken and West (1991)
(Figure. 2, 3 and 4). We employed the unstandardized coefficients to plot the three-way
interactions and conducted simple regression tests to gain further insight into these
relationships. The simple regression test involved splitting the ethical leadership into a high
group and a low group and re-estimating the square effects of technological innovation and
FP. Figures 2, 3 and 4 display the graph of the moderating effect of ethical leadership on the
relationship between technological innovation and firm’ performance which show the same
form. Confirming the hypothesized moderating effects, the slopes of the regression lines in
these three graphs varied significantly as the Z-values varied (mean plus/minus one standard
deviation). Simple slope analyses further indicated that technological innovation had a strong
positive association with a firm’s performance when the CEO of the firm displayed a strong

ethical leadership.

6. Discussion and Conclusion

A better understanding of technological innovation in the B2B environment is critical
for modern leadership in the digital economy. Organisations are now facing a myriad of
internal and external pressures from all aspects of its business operations including social
responsibility that covers the environment, markets and its employees. Their ability and
capacity to adapt, adopt and regenerate have become interesting conversations for academics

and business communities alike. As a result, there has been rising interest in research on the
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various ethical kinds of governance involved with the application of technological

advancement including the utilisation of artificial intelligence, big data, and social media.

Much of these issues on modern leadership surround the notion of ethical leadership
and how firms conduct their marketing activities. In the B2B platform, much of these are
generated through direct and relational marketing that is often considered one of the most
controversial methods of advertising channels, especially when the approaches included are
unsolicited with some pushing the limits of ethical standards and legality in a strong manner.
A survey by the Ethics Resource Centre (2018) found that 43% of respondents believed that
their supervisors lacked ethical integrity. Furthermore, with disruptive innovation, it not only
challenges traditional business models but often disrupts the ethics and moral standards by
using dubious practices. For example, the use of dynamic pricing to fill capacity and the “bait
and switch” where customers are “baited” through the advertisements for some products or
services that have a low price is a classic case. In the long term, these unscrupulous practices
are considered as non-sustainable business models and are known to “step over the line”. This
implies then that managing innovative technology requires some form of ethical leadership as
there is much at stake when it comes to enabling a company to optimize its returns to various
stakeholders including employees, customers, business partners, local communities and the
environment. Hence, organizations should encourage their managers to develop ethical
leadership by emphasizing morality, two-way communication, respecting employees’ dignity

while empowering subordinates to come up with new ideas.

It is recommended that managers should develop ethical leadership style by
emphasizing morality in workplace, respecting their followers’ nature and dignity,
empowering and enriching the job significance to encourage their followers to come up with
new ideas and put them into practice. Our study explores this relationship and the findings
confirm several of the research aims. First, it demonstrates that technological innovation plays
an important part in the firm’s performance. This is almost intuitive as we find increasing
numbers of organisations investing heavily into the digital aspects of their operations, from
processes to services. Second, we show that ethical leadership has a moderating role in the
relationship between technological innovation and firm performance. This suggests that firms
that practice good governance and are morally and ethically high in its CSR score tend to
have a positive effect on firm performance. It is important to draw these observations as the
study empirically indicates that ethical leadership is critical for firms wanting to compete in

the digital economy.
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A benefit seen with the implementation of new technologies that enable innovation is
recognising the firm and market-specific mechanisms that could result in various
consequences affecting the firm that is investing in the same technologies. Moreover, two
kinds of technology-induced changes (process vs. product innovation) can be recognised
regarding rather diverse economic implications. For instance, a key difference between both
innovations is how these could cast an effect on employment. The expansion because of both
types of innovations results in generating an extra request for the labour and capital
production aspects, suggesting that innovating companies would likely generate additional
employment. This is also known as the compensation effect (Pasinetti 1981). Though,
innovations could lead to a labour decreasing effect too. In the case of process innovations,
this could happen once productivity growing effects start to materialise. Increase in
productivity suggests that a lower production input could induce a given level of output. Thus,
should output and demand to continue to remain constant, a reduction of labour would result
due to process innovation. This is also known as the replacement effect (Edquist et al. 2001).
For product innovations, this consequence is less possible, regardless of these being IT-

enabled or not.

Therefore, our study has two theoretical implications. First, it extends our
understanding of technological innovation and B2B studies. It is insufficient for firms to
invest in B2B technological innovation if it ignores how these technologies are to be used.
Literature suggests that as digital technologies become increasingly sophisticated (Li et al.
2018), so will the wide use of misinformation to gain a strategic advantage. In this respect,
B2B firms would have to look to ethical leadership in managing how these technologies to not
only benefit itself but to look beyond in the interest of society and the environment. For
example, a recent article suggested that firms are too fixated on statistics to the extent that
writing “fake online reviews” have now become an occupation (Hu et al. 2012). Although
some online firms have committed to weed out these practices, sceptics are not entirely
convinced that it is easy to challenge £23 billion spent annually on online reviews (BBC

2018).

In this regard, it appears that ethical leadership is needed to ensure that their
organisations are using digital technologies not merely effectively but also to safeguard its use
from a marketing perspective. Theoretically speaking, marketing ethics is one of the most
complicated and contentious subjects in management theory (Lilien, 2016). The relationship

between commercialism, profitability and ethics has been studied by both academics and
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business leaders for years with little consensus reached, and still, not much insight has been
offered on how ethical leadership may affect firm performance. However, our study found
that the relationship between technological innovation and firm performance was stronger
with the presence of an ethical leader. Ethical leaders are defined as leaders who demonstrate
normatively appropriate conduct through personal actions, interpersonal relationships and by
encouraging two-way communication, reinforcement and decision-making (Brown et. al.,
2005). Hence, followers of ethical leaders are more likely to experience higher levels of job
significance and would be more willing to generate new ideas to contribute to organizational
goals (Yidong and Xinxin, 2012), thereby encouraging an innovative work behaviour which

leads to higher technological innovation.

Second, our study adds to a better understanding of ethical leadership with regards to
marketing practices on the B2B platform. In the wake of the technology-driven economy,
several challenges including the notion that the increasing complexity of society where
markets are connected (physically) yet disconnected (proximity) has lead marketing practices
astray. For example, data sharing between large corporations on the B2B platform have
purportedly infringed on privacy laws (Bennett and Segerberg 2013; Arqué-Castells 2012).
Such sharing has led to millions and millions of unsolicited marketing messages and furthered
compromised the security of individuals as well as businesses. Our research has extended the

discussion on the importance of further theoretical research into this area.

Finally, our methodology proposes the use of the GMM which has been rarely used in
marketing studies. We believe that this is an innovative way to examine marketing
performance by demonstrating the relationships between marketing investments and the
firm’s performance. It also presents an alternative to studying the moderating effects of other

important variables in marketing activities.

7. Limitation and Recommendations for Future Studies

Although our research model explains the relationships between technological innovation,
firm performance and ethical leadership on the B2B platform, there are limitations to the
study and additional opportunities for further development. First, other potential factors may
change the relative impacts of ethical leadership on firm performance such as firm size,
structure and culture. Future research needs to consider controlling other types of variables
including other firm performance measures such as firm risk or reputation. Second, this study

employed secondary date to operationalize the various dimensions of performance; but future
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research could use primary and objective measures such as data in relation to production cost,
market share, and total revenues. From a quantitative perspective, historical data may not
always be a good predictor of forwarding trends and future studies but nonetheless, this
research provides opportunities for possible further research in more cross-disciplinary
research from a marketing and leadership perspective. Critically, from a theoretical
perspective is the development of leadership qualities that are required to develop more
strategic, sustainable and ethical practices. This may lead to further studies on ethical
marketing promotional campaigns and how these might be relevant in correcting

misinformation in marketing communications.
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Table 1: Descriptive Summary Statistics

Variable Observation Mean Std. Dev. Min Max
ROA 3,132 0.0948 0.8349 -3.3552 1.3243
ROE 3,132 9.9499 118.9906 -98.1621 3169.0000
ROIC 3,132 0.2276 2.4029 -40.0000 63.0869
RD Intensity 3,132 0.2409 0.4914 0.0000 16.1429
Leadership 3,132 3.8969 0.2177 2.2711 4.5247
Size 3,132 7.5561 1.9522 0.0000 13.5226
Free cash flow 3,132 0.0360 0.1929 -5.7143 0.8492
Leverage 3,132 0.2139 0.2264 0.0000 3.0000

Notes: All statistics are based on original data values
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Table 2: Pearson correlation coefficients

ROA ROE ROIC RD Intensity Leadership Size Free cash flow  Leverage
ROA 1
ROE 0.0775%** 1
ROIC 0.1623%** 0.0333* 1
RD Intensity -0.0051***  -0.0118 -0.0564*** |
Leadership 0.1198%** 0.0138 0.0463*** -0.1181*** ]
Size 0.1510*%**  0.0865***  0.0602%** -0.3431%%%  (0.2874%** |
Free cash flow  0.4647***  0.0289 0.0695%** -0.6490%**  0.0721***  0.1108*** |
Leverage 0.0754**%*  0.0462%** -0.0239 -0.1053***  (.0355%** 0.2189***  -0.0141 1

Notes: All statistics are based on original data values. ** Correlation is statistically significant
at the 95% level of confidence (two-tailed)

Table 3: The impact of Technological Innovation on Corporate Financial Performance

System GMM
(Model 1) (Model 2) (Model 3)
Variables ROA ROE ROIC
ROA1 0.354%**
(0.0295)
ROE. 0.290%**
(0.00528)
ROICy. -0.0609%**
(0.00940)
RD Intensity 0.0516* 13.23%%* 0.284%**
(0.0294) (14.56) (1.355)
Size 0.0243** 14.28%** 1.024%%**
(0.0116) (2.164) (0.345)
Free Cash Flow 0.438*** 35.63%** 23.61%**
(0.0411) (40.77) (3.265)
Leverage -0.101*** -27.58%* -5.422% %
(0.0386) (19.37) (1.998)
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Constant

Year Dummy

No of Instruments
Observations
Number of Firms
AR (1)

AR (2)

Hansen Test

Different in Hansen Test

-0.129
(0.0902)
Yes
19
2,673
459

-3.03(0.002)
-0.71(0.477)
19.90(0.819)
9.22(0.056)

S14.43%%%

(14.11)
Yes
19
2,673
459

-1.91(0.056)
-1.31(0.189)
11.66(0.555)
9.62(0.382)

-0.488***
(2.938)
Yes
19
2,673
459
-2.72(0.007)
0.70(0.482)
12.13(0.517)
8.40(0.495)

Notes: The standard errors are reported in parentheses, except for Hansen test, AR1, AR2 and Difference-in-
Hansen test which p-values, ***, ** and * indicate significant at 1%, 5% and 10% levels, respectively. Time
dummies are included in the model specification, but the results are not reported to save space. System GMM
model is estimated by using the Blundell and Bond (1998) dynamic panel system GMM estimations and
Roodman (2009) — Stata xtabond2 command.

Table 4: The contingency Effect of Ethical Leadership on Technological Innovation — Firm

Performance link

System GMM
(Model 1) (Model 2) (Model 3)
Variables ROA ROE ROIC
ROA¢1 0.332%**
(0.0289)
ROE 0.195%**
(0.0219)
ROIC, -0.0178%**
(0.00501)
RD Intensity -0.0690* -50.84%*** -0.603*
(0.0380) (107.8) (0.526)
Ethical Leadership -0.00787 48.90 0.490%#*
(0.0189) (58.88) (0.140)
Moderator 0.000727%** 0.394%:%* 0.000333*
(RD*Leadership)
(0.000122) (0.0570) (0.000185)
Size 0.00422 19.14 -0.0598
(0.0103) (19.23) (0.0868)
Free Cash Flow 0.490%*** 3,538%** 0.843%**
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(0.0523) (213.6) (0.376)

Leverage -0.0535 -88.19 0.945
(0.0384) (160.1) (1.212)
Constant 0.0706 -57.76%* -1.422%*
(0.108) (281.4) (0.592)
Year Dummy Yes Yes Yes
No of Instrument s 20 20 20
Observations 2,673 2,673 2,673
Number of Firms 459 459 459
AR (1) -3.04(0.002) -5.09(0.000) -2.13(0.033)
AR (2) -0.71(0.477) -0.51(0.611) 1.20(0.229)
Hansen Test 2.66(0.752) 7.94(0.790) 13.87(0.309)
Different in Hansen Test 10.88(0.092) 2.75(0.739) 8.14(0.149)

Notes: The standard errors are reported in parentheses, except for Hansen test, AR1, AR2 and Difference-in-
Hansen test which p-values, ***, ** and * indicate significant at 1%, 5% and 10% levels, respectively. Time
dummies are included in the model specification, but the results are not reported to save space. System GMM
model is estimated by using the Blundell and Bond (1998) dynamic panel system GMM estimations and
Roodman (2009) — Stata xtabond2 command.
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Figure 2: Effects of Technological Innovation on ROA: Contingent on Ethical Leadership

ROE-TECHNOLOGICAL INNOVATION - ETHICAL LEADERSHIP
200
150 + =
g 100 |
=
ETHICAL
50 == high
—de— med
——— low
o Technological Innvation
low med high

Figure 3: Effects of Technological Innovation on ROE: Contingent on Ethical Leadership
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Figure 4: Effects of Technological Innovation on ROIC: Contingent on Ethical Leadership
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