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Abstract: We empirically explore the innovation and corporate sustainability link using a large sample
of worldwide banks for the period 2003–2016. Our results suggest that service innovation performance
enhances the banking industry’s corporate sustainability. In addition, we contribute by proposing a
conceptual framework for understanding the link between innovation performance and corporate
sustainability in the banking industry. The framework consists of three underlying dimensions—the
antecedents of innovation performance, the specific innovation performance initiatives, and how
these initiatives are converted into improved corporate sustainability. Our findings provide insights
for academics and practitioners on the dynamics between service innovation performance and
corporate sustainability in the banking sector. Further, due to the intermediation role of banks in the
economy, their evolution towards sustainable banking constitutes a lever for sustainability across
other industries and overall sustainable development.

Keywords: innovation; service industry; banks; corporate sustainability; sustainable innovation;
sustainable development; stochastic frontiers; sustainable finance

1. Introduction

In the banking sector, service innovation performance and corporate sustainability constitute two
key elements that shape the industry’s evolution. Corporate sustainability aims to balance economic
responsibilities with social and environmental ones [1,2]. Banks’ difficult position following the
2008 financial crisis caused a substantial interest in sustainability as a means to restore damaged
reputations [3–5]. Additionally, innovations allow the introduction of a new product, service or process
to the market [6,7]. In particular, a service innovation is understood as a novel service concept that
offers new value-added to customers [8]. Innovative strategies have become imperative to compete
in the financial industry. For example, in 2015, half of European banking customers performed their
financial transactions through digital channels. While the antecedents of innovation in finance have
been well examined by the literature (e.g., [9–11]), this paper aims to address a particular output of the
innovation process, i.e., the influence of service innovation performance on corporate sustainability.
Moreover, our goal is to advance the understanding of the interrelation between service innovation
performance and corporate sustainability in the banking sector.

Extant literature has shown the relationship between innovation performance and corporate
sustainability as a combination of economic, social and environmental goals [1,12–15]. Innovation
is key to both manufacturing and service industries. However, most studies on the relationship
between corporate sustainability and innovation performance build on manufacturing companies
and eco-innovations [16–20]. Samples in this stream of literature typically exclude the financial sector
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(i.e., [21]) because of its limited direct environmental impact. However, banks have an important
responsibility when allocating funds to companies that pollute and produce unsafe products [22].
Nevertheless, only a few studies have approached innovation within the banking sector (i.e., [23,24]).
To our knowledge, there is no research that looks at service innovation performance and corporate
sustainability jointly with the recent exception of [25] for the Hong Kong retail banking industry.

To fill that important gap and contribute to the corporate sustainability literature, the aim of this
paper is to provide insights on how service innovation performance influences corporate sustainability
in the international banking sector. We test our hypothesis for a sample of 168 banks in 14 countries over
the period 2003–2016. The results confirm that innovation performance fosters corporate sustainability
in the banking sector. Moreover, we propose a framework that allows mapping the antecedents
and specific articulations of innovation performance and how these drive superior banks’ corporate
sustainability. Insights from this industry can be useful for other industries, in particular service
industries. Moreover, our findings yield interesting implications for financial services users, businesses,
and legislative bodies.

2. Innovation Performance That Fosters Corporate Sustainability in the Banking Industry

2.1. The Instrumental Value of Innovation Performance and Corporate Sustainability

Innovation is ‘the multi-stage process whereby organizations transform ideas into new/improved
products, services or processes, in order to advance, compete and differentiate themselves successfully
in their marketplace’ ([26], p. 1334). We build on this general and integrative definition of innovation in
order to theorize about its relationship with corporate sustainability in the services sector, particularly
the banking sector. This allows us to encompass different perspectives of innovation, such as
technological, organizational, and business-model innovation. In turn, corporate sustainability is a
multidimensional construct [27] which can be associated to the Environmental, Social and Governance
(ESG) pillars (i.e., [28]). From an organizational perspective, corporate sustainability is connected to the
extent to which people and product quality meet the economic, social and governance dimensions [29].
From a macro perspective, corporate sustainability has been linked to the effects that firms can provide
on society when playing a state role and substituting the functions of governments [30–32]. Macro
and micro level perspectives meet as companies are urged to act on society’s grand–challenges [33,34].
Additionally, the literature tends to confront the organizational (i.e., instrumental) vs. the normative
view. For the purposes of this article, we build on the organizational perspective in order to analyse
the influence of service innovation performance on corporate sustainability’s ESG dimensions, under
an instrumental view of corporate sustainability.

Both service innovation and corporate sustainability share some common features in terms
of their consequences for the firm [26]. In particular, corporate sustainability outcomes addressed
by decades of studies highlight its connection with corporate performance [35,36], differentiation
strategies [37–39], and the creation of other competitive advantages through intangible strategic
resources such as reputation [40,41]. Innovation can generate internal outcomes such as differentiation
from competitors [42], first-mover advantages [43] or adaptation to new market conditions [44].
According to the service innovation theory, key to service innovation is the capability to align users’
needs and the relevant technological options [45]. Accordingly, innovations within the financial
industry allow firms to better serve existing clients and access new customer segments. Thereafter,
these regular innovations reduce the cost of financial intermediation [46], increase customer loyalty [47]
and allow differentiation from industry rivals [48,49]. This is crucial because intangible services are
difficult to set apart from competitors [50] and present low barriers to imitate them [51]. Moreover, in
terms of implementation, both service innovation and corporate sustainability rely on organizational
transformation and change [52]. Yet, innovative firms do not automatically become sustainable and
vice-versa, although they can converge in the case of sustainable innovation [53–55].
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Based on the above considerations, Figure 1 depicts a conceptual framework for understanding the
influence of service innovation performance on corporate sustainability in the banking industry. The
framework shows three separated blocks that pertain to (i) antecedents of innovation performance; (ii)
innovation performance initiatives; and, (iii) innovation performance as a driver of superior corporate
sustainability. The following sections detail the different components of the proposed framework.
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Figure 1. A conceptual framework for understanding the influence of service innovation performance
on corporate sustainability in the banking industry.

2.2. Antecedents of Innovation Performance in the Banking Industry

In the particular case of the banking industry, we have identified the value of technological
progress, changes in demand that urge a customer-centric orientation, and differentiation from new
entrants as antecedents of innovative performance. Information technologies have forced the most
extensive strategic transformation in banks’ history from a “brick-and-mortar” to “click-and-mortar”
banking model [56], where innovation performance has been key to delivering banks’ multichannel
approach. This process encompasses the offering of traditional banking products adapted to new
distribution channels in addition to traditional branches. Taking a step forward, the financial industry
is radically changing its value proposition to deliver ad-hoc financial services based on customer
preferences. These innovations involve dramatic changes to the organizational structure, seeking to
open up new markets and/or extending and replacing products [57]. In this manner, as innovation can
be demand-driven, banks respond to the shift in consumer attitude that demands full digital access to
services and broad institutional change derived from growing internet penetration.

The competitive scenario is another trigger for banks’ innovative strategies due to disruptive new
entrants [56] that are not necessarily traditional incumbents, for example, online retailers, telecoms, or
other companies with access to a large client-base. This process is changing industry boundaries by
moving from “rule makers” or market leaders to “rule breakers” [24]. This disintermediation challenge
accelerates the pace of innovation within the banking industry [25]. Another strategy that faces this new
wave of competitors is based on innovation from absorptive capacity [58]. This suggests that relying
on external sources of knowledge also benefits firms’ innovative capacity [59], for example through
banks’ investments or alliances in financial start-ups or ‘fintech’ (financial technology) companies [60].

As a result, and due to technological and demand changes, firms need to innovate as an attempt
to adapt to the rapidly evolving competitive environment [61] and uphold their competitiveness [62].

2.3. Innovation Performance Initiatives in the Banking Industry

Service innovation is not only considered a priority to attain competitive advantages [63] or
to face the consequences of disruption [24]. It also represents an effective means to better meet
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growing stakeholder demands [63], improve social welfare and achieve better recognition for corporate
sustainability [64] which encompasses stakeholder well-being [65]. Thus, the adoption of innovation
includes instrumental and non-instrumental factors [66]. As we argued before, from a market-based
approach, instrumental innovation aims to attain firm objectives. In contrast, the non-instrumental
prioritizes positive impacts on external stakeholders [67]. For that reason, some innovation initiatives
can yield social and environmental side effects that may either benefit or provide unintended
consequences for several stakeholders, whilst some innovation can be oriented to improve corporate
sustainability as a main objective. Thus, we discuss the effects of these counteracting and conflicting
forces resulting from the innovative activity of banks on corporate sustainability.

Innovative strategies in the banking sector may lead to an enhancement of firms’ sustainable
profile [63] by promoting new ventures to deal with social and environmental problems [64]. Examples
of specific service innovation performance initiatives include low-cost digital channels and easy-to-use
transactional platforms (computers, mobile phones and other related devices) that increase transparency
and usage. For example, the significant increase in the use of mobile phones to conduct financial
transactions in developing countries has contributed to a rise in the share of digital payments from
50% to 70% in 2017 (World Bank). In this manner, the democratization of access to banking services
expands financial well-being for individuals and societies [68]. Additionally, innovations derived from
the use of big data analytics allow better assessment of client needs, providing customized services in
alignment with risk profiles and investors’ preferences [69]. These innovations lead to customer-centric
strategies that facilitate access, increase price transparency and thus empower clients [70]. Other
financial innovations such as green mortgages associated with real estate energy efficiency or socially
responsible investment funds may also derive improved corporate sustainability appraisals [71]. Thus,
innovations in services that better meet client requirements may result in significant outcomes for
customer satisfaction and banks’ corporate sustainability, conceptualized as fulfilling stakeholders’
demands [72] and strengthening relations with customers [59].

2.4. The Influence of Innovation Performance on Corporate Sustainability in the Banking Industry

Innovation can turn into enhanced corporate sustainability by ([73], p. 444): ‘(1) Influencing
inequalities, (2) supporting the creation of hybrid organisations, (3) promoting new business models
for social objectives and for specific peripheral market segments, and finally (4) pushing towards
new sustainable solutions for the environment’. Following this categorization, and by improving
innovation performance, banks attain a superior corporate sustainability based on a combination of: (i)
Increased customer orientation by adapting to new demands from clients, (ii) technologically-enabled
financial services that allow servicing peripheral/untapped markets and banking the unbanked and,
(iii) differentiation to counteract disruption from new incumbents.

Innovation has the potential to transform the banking industry by leading to superior corporate
sustainability on various domains. As regards to the social dimension of corporate sustainability, more
transparent and accessible financial services may deliver growing customer financial empowerment,
thus becoming a suitable carrier of positive social impacts from service innovation. Also, digitally
enabled innovations address financial needs via platforms [69] which brings the potential to reduce costs
and reach a wider number of clients and markets [46] by creating novel market proposals [11]. From
the environmental dimension perspective, innovation may increase the availability of funding for green
projects, for instance, by developing technologies that allow the incorporation of environmental risk
assessments into credit decisions [74]. Finally, service innovation in banks may incorporate corporate
sustainability features compatible with enhanced economic performance [75]. For example, disruption
from new competitors in the financial services arena (Fintech companies) has driven financial companies
to innovate in order to gain a competitive advantage [76]. In response to stronger competition, banks
innovate on customer-centric initiatives [77] and stakeholder orientation to differentiate from new
entrants. This involves increased interaction with clients and society through different channels [78],
therefore, better meeting stakeholders’ needs.
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On the contrary, one can make the case for potential negative influences of banks’ innovation on
corporate sustainability. For example, financial innovations through digital platforms or robo-advisors
and passive asset management may result in employee layoffs, and big data analytics may cause
data breaches and privacy risk [79]. In addition, a branch-less environment may increase customers’
perception of risk, uncertainty and technological resistance, as found by [80] regarding the initial low
acceptance of mobile banking. The extended use of digital currencies as an anonymous transaction
system may attract criminality and ease money-laundering [81]. Similarly, electronic trading practices
translate into a higher risk across financial markets [82].

From the discussion above, we consider that the balance of the different effects of service
innovation performance on corporate sustainability is positive. For that reason, we propose the
following hypothesis:

Hypothesis 1. Banks’ innovation performance positively influences corporate sustainability.

2.5. Operationalization of the Hypothesis

Corporate sustainability and service innovation performance constitute the focus of interest
in this research, measured as follows. Corporate sustainability has been proxied by the scores on
Environmental, Social and Governance (ESG) dimensions from Thomson Reuters [83,84] based on
more than 280 key performance indicators. We find this measure suitable for our purposes as corporate
sustainability is a multidimensional construct that involves environmental, social, and economic
factors [27]. In addition, the ESG scores provide a continuous measure as opposed to other available
dichotomous indicators (e.g., sustainable/not sustainable). Nevertheless, ESG ratings are not free of
limitations. For example, [85] argue that most providers of ESG do not integrate the main principles of
sustainability, including the intergenerational perspective (i.e., rating of current and also future risks).

The available empirical evidence about innovation in the financial sector is scarce [86,87]as its
measurement is challenging. Banks rarely have R&D budgets, though they do have IT budgets. In
addition, patents for financial products and services are not common. However, we are interested in
a wider notion of innovation, based on the Schumpeterian view [87] that innovation is not limited,
for example, to the capacity to deliver new products, but also includes the economic contribution of
those new products [88]. Therefore, success will have economic significance reflected in lower costs
and higher performance. In this vein, we build on the premise that service innovation within the
financial industry leads to efficiency or productivity gains through cost reductions [85,89,90]. While
we cannot measure the innovation effort, we focus on the effect that service innovation exerts on
cost-efficiencies by estimating banks’ technology gap. This technology gap ratio (See Appendix A)
constitutes our measure of innovation performance (INN) ranging from 0–1. Since highly innovative
banks are technology leaders, their innovation performance measured by the technology gap ratio
tends to one and vice-versa. The measurement of innovation performance should be scale-based to
ensure validity and reliability [91]. Thus, the technology gap ratio values the different degrees of
advancement in innovation, which is a continuous process [92], especially in the services industry.
Also, the variable is lagged one period [62,93], in order to allow innovative efforts to display an effect
on corporate sustainability or post-innovation corporate sustainability effects [94].

3. Methods

3.1. Sample and Variables

We have estimated an unbalanced data panel of 168 banks in 14 countries and 938 observations,
over the period 2003–2016 (see Appendix B on sample distribution by country). As stated above, service
innovation performance is proxied to banks’ technology gap ratio whereas corporate sustainability is
measured based on ESG disclosure.
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Our model incorporates several control variables, sourced from Thomson Reuters, because of their
potential effect on corporate sustainability. Economic returns, measured by return on average assets
(ROA) are included in our model as a control variable [95,96]. ROA is an appropriate indicator of banks’
profitability [22]. Balance sheet quality is of key importance within the banking sector [97] because it
signals solvency. As such we are including the Tier1-capital adequacy ratio in our equation (TIER-1), in
line with [98]. Banks’ solvency is an essential criterion which includes board members’ reputation [99].
Non-performing-loans (NPL) are also included in our model as a risk factor, specifically tailored to
the banking industry [22]. The variable (Loans) is the natural logarithm of total loans (commercial,
industrial, real estate, consumer and other outstanding credits). This variable controls for potential
size effects as the core business of retail banks is transforming assets into customer lending [22].

Macroeconomic factors are specifically relevant to the banking sector due to the cyclical nature of its
business [100]. We include the natural logarithm of Gross Domestic Product (GDP) and the percentage
evolution of GDP annually (Growth), both gathered from the World Bank. The former measures the
size of the local potential market. The latter is positively associated with banks’ performance, which in
turn influences corporate sustainability [94,101].

The relationship between corporate sustainability and service innovation performance raises a
problem of bidirectional causality [63,93]. Sustainability may trigger innovation performance [102–104],
yet, innovations may influence sustainability as innovative firms are more flexible and therefore
better able to adopt corporate sustainability practices [93,105]. This bidirectional causality poses a
potential endogeneity issue that can bias the results. Moreover, corporate sustainability practices
have been found to have an impact on corporate performance [35], which brings into question
the exogeneity of the control variables associated with performance (ROA, Tier-1, NPL, Loans). We
have therefore lagged all potentially endogenous variables one period. In addition, to correct the
endogeneity we have incorporated two exogenous instrument variables: The percentage of internet
users over total population (Internet) and the percentage of mobile cellular telephone subscriptions over
total population (Idem) (Mobile), both sourced from the World Bank database. These variables may
influence banks’ decisions on innovation [46], but should not have a direct impact on their corporate
sustainability practices.

3.2. Model Specification

We empirically test the influence that service innovation performance exerts on banks’ corporate
sustainability over the period 2003–2016. The process towards corporate sustainability often involves
the development of new knowledge and capacities. This process is sequential and needs time, therefore,
the generation of corporate sustainability is path-dependent [106]. A dynamic panel data allows the
consideration of this path dependence, in which the different variables are lagged one period:

CSi jt = γ1CSi jt−1 + γ2INNi jt−1 + XF′i jt−1β1 + XC′i jtβ2 + ζ j + θt + εi jt (1)

where CSi jt−1 represents corporate sustainability, INNi jt−1 is the service innovation performance
measured by the technology gap ratio of each bank; XF′i jt−1 is the vector of banks’ control variables,
which includes ROA, Tier-1, NPL and Loans; XC′i jt is the vector of context control variables, which

includes GDP and Growth, a dummy for each country
(
ζ j
)

and for each year (θt); εi jt is the random
error. The sample shows heteroskedasticity autocorrelation within individuals but not across them,
which is corrected by using the “sandwich” kernel-based estimator.

We empirically tested our hypothesis by applying the one-step and two-step generalized method
of moments estimator (GMM) with Forward Orthogonal Deviation (FOD) and the two instrument
variables (Internet and Mobile) [107–109].
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4. Results

Table 1 shows the descriptive statistic, whereas the correlation matrix in Table 2 reveals no
multicollinearity problems.

Table 1. Descriptive statistics.

Variables Obs. Mean S.D. Median Min. Max. Skewness Kurtosis

CS 938 55.683 21.851 54.356 54356 94.894 0.029 1.591
INN 938 0.971 0.020 0.977 0.842 0.997 −2.342 10.903
ROA 938 0.007 0.007 0.008 −0.058 0.045 −2.118 16.005

TIER-1 938 0.116 0.035 0.113 0.051 0.379 2.228 14.070
Loans 938 24.686 1.824 24.776 19.644 27.831 −0.383 2.401
NPL 938 0.046 0.113 0.016 0.000 1.047 6.175 46.010

Internet 938 0.835 0.089 0.850 0.441 0.973 −1.672 8.614
Mobile 938 1.017 0.241 1.072 0.469 1.565 −0.677 2.430

Table 2. Correlation matrix.

CSt−1 INNt−1 ROAt−1 NPLt−1 Tier1t−1 Loanst−1 GDPt Growtht Internett Mobilet

CSt−1 1.000
INNt−1 −0.040 1.000
ROAt−1 −0.170 −0.013 1.000
NPLt−1 0.105 0.020 −0.238 1.000
Tier1t−1 −0.095 0.073 0.010 0.041 1.000
Loanst−1 0.683 −0.004 −0.229 0.045 −0.267 1.000
GDPt −0.343 0.030 0.212 −0.266 −0.057 −0.267 1.000

Growtht −0.031 −0.100 0.392 −0.216 0.028 −0.100 0.119 1.000
Internett −0.083 0.082 0.164 −0.207 −0.158 0.156 0.343 0.153 1.000
Mobilet −0.219 0.066 0.131 −0.203 −0.073 0.050 0.028 0.088 0.579 1.000

Table 3 shows the results of our estimations. Models 1 and 2, estimated in one-step and two-step
respectively, show very similar results (Table 3). The coefficient of INNi jt−1 is positive and significant.
This result confirms a positive impact of INN on corporate sustainability, providing support to
our hypothesis. The coefficient of Loans is positive and significant, suggesting a linkage between
banks’ size and corporate sustainability. However, the coefficients of ROA, NPL and Tier-1 are
non-significant. Finally, GDP has a positive impact on corporate sustainability, thus confirming that
banks headquartered in large countries are more concerned about social and environmental issues. By
contrast, Growth delivers a negative impact on corporate sustainability, suggesting that in expansionary
periods companies are less enthusiastic about corporate sustainability.

The complexity of the GMM estimators can easily generate invalid estimations [110], therefore a
robustness analysis is necessary. Table 4 presents our robustness tests, where the GMM-FOD model
with exogenous instrument variables has been estimated by applying the collapse technique but
without limiting the number of lags for instruments. Therefore, the number of instruments increases to
157, resulting in a significant and positive coefficient of innovation performance in both the one-step
and the two-step estimation (Models 3 and 4). In addition, we have excluded two instrumental
variables and we have estimated the GMM-FOD with limited lags and the collapse technique. In this
case, the number of instruments obtained is 83. This results in a positive and significant coefficient
of INN in the one-step model (Model 5), and a positive but not significant coefficient in the two-step
model (Model 6). Similar results are obtained when the number of lags for instruments is not limited
(Model 7 and Model 8). We conclude that the model remains fairly robust.
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Table 3. Innovation and corporate sustainability.

Variables

(1)
CSijt

GMM FOD
One-Step

(2)
CSijt

GMM FOD
Two-Step

CSi jt−1 0.677 **** 0.684 ****
(0.060) (0.059)

INNi jt−1 39.390 ** 35.805 **
(15.300) (14.024)

ROAi jt−1 −7.512 6.710
(58.333) (54.983)

NPLi jt−1 −4.686 −4.245
(3.482) (5.314)

Tier1i jt−1 0.598 −14.886
(21.993) (25.119)

Loansi jt−1 2.807 *** 2.646 ***
(1.046) (0.931)

GDP jt 6.782 * 8.552 **
(3.447) (3.397)

Growth jt −0.391 −0.508 **
(0.250) (0.234)

Constant −174.529 *** −189.634 ***
(53.869) (57.051)

Number of instruments 97 97
Included time dummies Yes Yes

Included country dummies Yes Yes
Arellano-Bond test for AR(1) −5.710 **** −4.910 ****
Arellano-Bond test for AR(2) 0.460 0.390

Hansen J test of overidentification 53.290 53.290
Observations 875 875

Number of banks 168 168

Standard errors in parentheses **** p < 0.001, *** p < 0.01, ** p < 0.05, * p < 0.1. Instrument variables: Mobile and
internet penetration.

Table 4. Robustness test.

GMM FOD Model INNijt−1

Model 3: One step (collapse, instrumented) 36.468 **
Model 4: Two step (collapse, instrumented) 40.153 **
Model 5: One step (limited lags, collapse, no instrumented) 38.054 **
Model 6: Two step (limited lags, collapse, no instrumented) 23.584
Model 7: One-step (collapse, no instrumented) 35.934 **
Model 8: Two-step (collapse, no instrumented) 28.512

Standard errors in parentheses **** p < 0.001, *** p < 0.01, ** p < 0.05, * p < 0.1. Instrument variables: Mobile and
internet penetration.

5. Discussion and Conclusions

Our empirical results, for a sample of 168 banks over the period 2003–2016, show how innovation
performance in the international banking sector can result in enhanced contribution to corporate
sustainability. Thus, we provide empirical evidence on how service innovations enable the incorporation
of social and environmental goals beyond existing regulation and thus lead to enhanced corporate
sustainability. In this manner, our findings also contribute to the recent academic debate about the
relevance of innovation for society’s well-being and sustainable development [73]. Furthermore, our
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results offer evidence that the relationship between corporate sustainability and service innovation
performance is intense for those firms operating in highly competitive markets [104] and less munificent
environments [21]. Indeed, the financial industry provides an ideal example of extreme competitive
conditions, where banks face challenges arising from new entrants that provide financial services.
We argued that there are some counteracting effects of service innovation performance on corporate
sustainability. Nevertheless, our empirical results show how innovation performance improves banks’
corporate sustainability, measured by the ESG ratings. Thus, the positive outcomes exceed the potential
negative ones. This is coherent with corporate sustainability literature [104] and with innovation
literature [110,111].

This study extends a strand of research explaining the influence of innovation performance on
corporate sustainability [21,112,113]. In particular, our findings offer novel insights on innovation
and corporate sustainability dynamics in the banking industry, making several contributions to
this literature. First, we cover an important research gap in our knowledge, as no prior research
empirically examines the effect that innovation performance may have on corporate sustainability in the
international banking arena. To bridge this gap, we suggest a framework that links service innovation
performance and corporate sustainability. Moreover, we provide evidence for a period of fourteen years
on European and US banks, which is considered a sector leader in innovation [114]. The current digital
transformation within the sector along with the growing relevance of sustainability-related issues
creates important opportunities and challenges for the firms and their communities, which deserve
appropriate academic attention. Thus, we further advance the understanding of corporate sustainability
determinants. In particular, we address corporate sustainability as a multidimensional construct on
the basis of environmental and social orientations, gauged as the ESG score. Moreover, from a broader
perspective, the findings show a strong intersection between service innovation performance and
corporate sustainability, suggesting an alignment between corporate goals and values.

Methodologically, we employ the stochastic frontiers model [89] as an approach to banks’
innovation performance. Innovation within the financial sector has scarcely been analysed due
to the limited availability of R&D data. In addition, our approach to innovation performance is
company-oriented as opposed to the more common macroeconomic focused country innovation and
digitization indices such as [115]. Also, the scale of service innovation we use, considered as a process
or continuum [52] allows a sensitivity analysis of its effect on corporate sustainability, which is also
graded as a continuous variable. According to our model, banks in our sample place themselves
at different stages of innovation performance as estimated by the technology gap, which produces
a positive effect on corporate sustainability with differentiated strengths. Finally, by analyzing the
innovation dynamics underpinning corporate sustainability in finance, we contribute to the vibrant
discussion on sustainability transitions and their wider effects on sustainable development.

Our study is limited by the constrained data about innovation provided by the banking industry.
More fine-grained details may allow a deeper understanding of how technological investments have
an impact on corporate sustainability. Further research may analyse digital giants disrupting the
financial industry and compare their different sustainable innovation-related strategies. In addition,
case studies through a multi-stakeholder approach can shed light on the nature and consequences of
sustainable innovation. This research has considered the instrumental value of both service innovation
performance and corporate sustainability. However, we acknowledge that corporate sustainability
may follow ethical motivations and we encourage future analyses on the linkage between innovation
performance and corporate sustainability from a normative perspective. Finally, future studies may
focus on banks headquartered in emerging countries and on how the combination of innovation and
corporate sustainability can be extended to other sectors, as the digital economy and sustainability
challenges affect all industries.

These results have some managerial implications for banks. First, given the new competitive
landscape and its accelerated pace of change, banks’ managers can understand the importance of
improving their innovation performance [60], and how it can help to strengthen their corporate
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sustainability, as shown in our proposed framework. Second, the findings may strengthen banking
sector support of the initiative led by the UN and the World Bank to enhance financial access,
which needs a combination of innovation and corporate sustainability. Finally, from an instrumental
perspective, our analysis and framework illustrate a combination of service innovation performance
initiatives that may lead to stakeholder well-being and, simultaneously, to competitive advantages.
Thus, the findings open the path for ‘doing well by doing good’.
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Appendix A

To measure the technological gap, we draw on a production function for estimating a stochastic
frontier, which defines the optimal cost of a bank. The technology gap is the ratio between the optimal
costs (i.e., without inefficiencies) resulting from the innovation activity of a bank and the optimal costs
of that bank when (hypothetically) positioned on the technological knowledge frontier [89,116]. To
determine the technology gap, first we estimate a stochastic frontier for each country where the different
banks are present, followed by a stochastic meta-frontier for the whole sample, applying the two-step
methodology proposed by [117]. In the first step, the country-specific stochastic frontier is derived
from a translog production function. This stochastic frontier determines the optimal costs (i.e., without

inefficiencies) of bank i located in country j
[
f̂
j
t

(
Xijt

)]
. In the second step, we estimate the stochastic

meta-frontier fM
t

(
Xijt
)
, which represents the optimal costs of bank i when (hypothetically) positioned

on the technological knowledge frontier. The ratio between both stochastic frontiers determines

the technology gap ratio: INNj
it =

fM
t (Xijt)

fj
t(Xijt)

. The country-specific frontier, the meta-frontier and the

technology gap ratio have been estimated over a sample of 588 banks and 6675 observations.

Appendix B

Table A1. Sample distribution by country (2003–2016).

Number of Banks Observations

Australia 6 65
Austria 2 14
Canada 9 79

Denmark 3 15
France 4 26

Germany 2 12
Greece 4 17

Italy 9 78
Norway 1 12
Portugal 2 23

Spain 5 50
Switzerland 6 45

United Kingdom 6 71
United States of America 109 431

Total 168 938



Sustainability 2019, 11, 3210 11 of 15

References

1. Bansal, P. Evolving sustainably: A longitudinal study of corporate sustainable development. Strateg. Manag.
J. 2005, 26, 197–218. [CrossRef]

2. Montiel, I. Corporate Social Responsibility and Corporate Sustainability: Separate Pasts, Common Futures.
Organ. Environ. 2008, 21, 245–269. [CrossRef]

3. Forcadell, F.J.; Aracil, E. European banks’ reputation for corporate social responsibility. Corp. Soc. Responsib.
Environ. Manag. 2017, 24, 1–14. [CrossRef]

4. Herzig, C.; Moon, J. Discourses on corporate social ir/responsibility in the financial sector. J. Bus. Res. 2013,
66, 1870–1880. [CrossRef]

5. Ruiz, B.; Esteban, Á.; Gutiérrez, S. Determinants of reputation of leading Spanish financial institutions among
their customers in a context of economic crisis. Bus. Res. Quar. 2014, 17, 259–278. [CrossRef]

6. Edwards, K.L.; Gordon, T.J. Characterization of Innovations Introduced on the US Market in 1982; Futures Group
and Ntis: Glastonbury, CT, USA, 1984.

7. Cook, K.A.; Romi, A.M.; Sánchez, D.; Sánchez, J.M. The influence of corporate social responsibility on
investment efficiency and innovation. J. Bus. Financ. Acc. 2016, 46, 494–537. [CrossRef]

8. Tidd, J.; Hull, F.M. Service innovation: Development, delivery and performance. In The Handbook of Innovation
and Services: A Multi-Disciplinary Perspective; Gallouj, F., Djellal, F., Eds.; Edward Elgar Publishing: Heltenham,
UK, 2011; pp. 250–278.

9. Amore, M.D.; Schneider, C.; Žaldokas, A. Credit supply and corporate innovation. J. Financ. Econ. 2013, 109,
835–855. [CrossRef]

10. Hsu, P.H.; Tian, X.; Xu, Y. Financial development and innovation: Cross-country evidence. J. Financ. Econ.
2014, 112, 116–135. [CrossRef]

11. Lusch, R.F.; Nambisan, S. Service innovation: A service-dominant logic perspective. MIS Quar. 2015, 39,
155–175. [CrossRef]

12. Adams, R.; Jeanrenaud, S.; Bessant, J.; Denyer, D.; Overy, P. Sustainability-oriented innovation: A systematic
review. Int. J. Manag. Rev. 2016, 18, 180–205. [CrossRef]

13. Hansen, E.G.; Grosse-Dunker, F.; Reichwald, R. Sustainability innovation cube—A framework to evaluate
sustainability-oriented innovations. Int. J. Innov. Manag. 2009, 13, 683–713. [CrossRef]

14. Schaltegger, S.; Hansen, E.G.; Lüdeke-Freund, F. Business models for sustainability: Origins, present research,
and future avenues. Organ. Environ. 2015, 29, 3–10. [CrossRef]

15. Schaltegger, S.; Lüdeke-Freund, F.; Hansen, E.G. Business models for sustainability: A co-evolutionary
analysis of sustainable entrepreneurship, innovation, and transformation. Organ. Environ. 2016, 29, 264–289.
[CrossRef]

16. Cai, W.G.; Zhou, X.L. On the drivers of eco-innovation: Empirical evidence from China. J. Clean. Prod. 2014,
79, 239–248. [CrossRef]

17. Cainelli, G.; De Marchi, V.; Grandinetti, R. Does the development of environmental innovation require
different resources? Evidence from Spanish manufacturing firms. J. Clean. Prod. 2015, 94, 211–220. [CrossRef]

18. Del Río, P.; Morán, M.Á.T.; Albinana, F.C. Analysing the determinants of environmental technology
investments. A panel-data study of Spanish industrial sectors. J. Clean. Prod. 2011, 19, 1170–1179. [CrossRef]

19. Lioui, A.; Sharma, Z. Environmental corporate social responsibility and financial performance: Disentangling
direct and indirect effects. Ecol. Econ. 2012, 78, 100–111. [CrossRef]

20. Reif, C.; Rexhauser, S. Good enough! Are socially responsible companies the more successful environmental
innovators? In New Developments in Eco-Innovation Research. Sustainability and Innovation; Horbach, J., Reif, C.,
Eds.; Springer: Augsburg, Germany, 2018; pp. 163–192.

21. Shen, R.; Tang, Y.; Zhang, Y. Does Firm Innovation Affect Corporate Social Responsibility? Working Paper; Harvard
Business School: Cambridge, MA, USA, 2016.

22. Simpson, G.; Kohers, T. The link between corporate social and financial performance: Evidence from the
banking industry. J. Bus. Ethics 2002, 35, 97–109. [CrossRef]

23. Benfratello, L.; Schiantarelli, F.; Sembenelli, A. Banks and innovation: Microeconometric evidence on Italian
firms. J. Financ. Econ. 2008, 90, 197–217. [CrossRef]

http://dx.doi.org/10.1002/smj.441
http://dx.doi.org/10.1177/1086026608321329
http://dx.doi.org/10.1002/csr.1402
http://dx.doi.org/10.1016/j.jbusres.2013.02.008
http://dx.doi.org/10.1016/j.brq.2014.04.002
http://dx.doi.org/10.1111/jbfa.12360
http://dx.doi.org/10.1016/j.jfineco.2013.04.006
http://dx.doi.org/10.1016/j.jfineco.2013.12.002
http://dx.doi.org/10.25300/MISQ/2015/39.1.07
http://dx.doi.org/10.1111/ijmr.12068
http://dx.doi.org/10.1142/S1363919609002479
http://dx.doi.org/10.1177/1086026615599806
http://dx.doi.org/10.1177/1086026616633272
http://dx.doi.org/10.1016/j.jclepro.2014.05.035
http://dx.doi.org/10.1016/j.jclepro.2015.02.008
http://dx.doi.org/10.1016/j.jclepro.2010.05.001
http://dx.doi.org/10.1016/j.ecolecon.2012.04.004
http://dx.doi.org/10.1023/A:1013082525900
http://dx.doi.org/10.1016/j.jfineco.2008.01.001


Sustainability 2019, 11, 3210 12 of 15

24. Salmador, M.P.; Bueno, E. Strategy-Making as a complex, double-loop process of knowledge creation: Four
cases of established banks reinventing the industry by means of the internet. In Strategy Process (Advances
in Strategic Management, Volume 22); Gabriel Szulanski, J.P., Doz, Y., Eds.; Emerald: Yorkshire, UK, 2005;
pp. 267–318.

25. Yip, A.W.H.; Bocken, N.M.P. Sustainable business model Archetypes for the banking industry. J. Clean. Prod.
2018, 174, 150–169. [CrossRef]

26. Baregheh, A.; Rowley, J.; Sambrook, S. Towards a multidisciplinary definition of innovation. Manag. Decis.
2009, 47, 1323–1339. [CrossRef]

27. Dahlsrud, A. How corporate social responsibility is defined: An analysis of 37 definitions. Corp. Soc.
Responsib. Environ. Manag. 2008, 15, 1–13. [CrossRef]

28. Park, E.; Kim, K.J.; Kwon, S.J. Corporate social responsibility as a determinant of consumer loyalty: An
examination of ethical standard, satisfaction, and trust. J. Bus. Res. 2017, 76, 8–13. [CrossRef]

29. Bansal, P.; Song, H. Similar but not the same: Differentiating corporate sustainability from corporate
responsibility. Acad. Manag. Ann. 2017, 11, 105–149. [CrossRef]

30. Forcadell, F.J.; Aracil, E. Can multinational companies foster institutional change and sustainable development
in emerging countries? A case study. Business Strateg. Dev. 2019. [CrossRef]

31. Frynas, J.G.; Yamahaki, C. Corporate social responsibility: Review and roadmap of theoretical perspectives.
Bus. Ethics 2016, 25, 258–285. [CrossRef]

32. Jackson, G.; Apostolakou, A. Corporate social responsibility in Western Europe: An institutional mirror or
substitute? J. Bus. Ethics 2010, 94, 371–394. [CrossRef]

33. Buckley, P.J.; Doh, J.P.; Benischke, M.H. Towards a reinassance in international business research? Big
questions, grand challenges, and the future of IB scholarship. J. Int. Bus. Stud. 2017, 48, 1045–1064. [CrossRef]

34. Ramos, T.B.; Caeiro, S.; Moreno Pires, S.; Videira, N. How are new sustainable development approaches
responding to societal challenges? Sustain. Dev. 2018, 26, 117–121. [CrossRef]

35. Orlitzky, M.; Schmidt, F.; Rynes, S. Corporate social and financial performance: A meta-analysis. Organ. Stud.
2003, 24, 403–441. [CrossRef]

36. Raza, A.; Ilyas, M.I.; Rauf, R.; Qamar, R. Relationship between corporate social responsibility (CSR) and
corporate financial performance (CFP): Literature review approach. Elixir Financ. Manag. 2012, 46, 8404–8409.

37. Lii, Y.; Lee, M. Doing right leads to doing well: When the type of CSR and reputation interact to affect
consumer evaluations of the firm. J. Bus. Ethics 2012, 105, 69–81. [CrossRef]

38. Porter, M.; Kramer, M. Strategy and society: The link between competitive advantage and corporate social
responsibility. Harvard. Bus. Rev. 2006, 84, 78–92.

39. Sen, S.; Bhattacharya, C.B. Does doing good always lead to doing better? Consumer reactions to corporate
social responsibility. J. Market. Res. 2001, 38, 225–243. [CrossRef]

40. Branco, M.C.; Rodrigues, L.L. Corporate social responsibility and resource-based perspectives. J. Bus. Ethics
2006, 69, 111–132. [CrossRef]

41. Fombrun, C.; Shanley, M. What’s in a name? Reputation building and corporate strategy. Acad. Manag. J.
1990, 33, 233–258. [CrossRef]

42. Hull, C.E.; Rothenberg, S. Firm performance: The interactions of corporate social performance with innovation
and industry differentiation. Strateg. Manag. J. 2008, 29, 781–789. [CrossRef]

43. Lieberman, M.B.; Montgomery, D.B. First-mover (dis)advantages: Retrospective and link with the
resource-based view. Strateg. Manag. J. 1998, 19, 1111–1125. [CrossRef]

44. Hekkert, M.P.; Suurs, R.A.; Negro, S.O.; Kuhlmann, S.; Smits, R.E. Functions of innovation systems: A new
approach for analysing technological change. Technol. Forecast Soc. 2007, 74, 413–432. [CrossRef]

45. Den Hertog, P.; Van der Aa, W.; De Jong, M.W. Capabilities for managing service innovation: Towards a
conceptual framework. J. Serv. Manag. 2010, 21, 490–514. [CrossRef]

46. Ozili, P.K. Impact of digital finance on financial inclusion and stability. Borsa Istanb. Rev. 2018, 18, 329–340.
[CrossRef]

47. Birindelli, G.; Ferretti, P.; Intonti, M.; Iannuzzi, A.P. On the drivers of corporate social responsibility in banks:
Evidence from an ethical rating model. J. Manag. Gov. 2015, 19, 303–340. [CrossRef]

48. Brammer, S.; Agarwal, V.; Taffler, R.; Brown, M. Corporate reputation and financial performance: The
interaction between capability and character. In Proceedings of the European Financial Management
Association 2015 Annual Meeting, Amsterdam, The Netherlands, 24–27 June 2015.

http://dx.doi.org/10.1016/j.jclepro.2017.10.190
http://dx.doi.org/10.1108/00251740910984578
http://dx.doi.org/10.1002/csr.132
http://dx.doi.org/10.1016/j.jbusres.2017.02.017
http://dx.doi.org/10.5465/annals.2015.0095
http://dx.doi.org/10.1002/bsd2.45
http://dx.doi.org/10.1111/beer.12115
http://dx.doi.org/10.1007/s10551-009-0269-8
http://dx.doi.org/10.1057/s41267-017-0102-z
http://dx.doi.org/10.1002/sd.1730
http://dx.doi.org/10.1177/0170840603024003910
http://dx.doi.org/10.1007/s10551-011-0948-0
http://dx.doi.org/10.1509/jmkr.38.2.225.18838
http://dx.doi.org/10.1007/s10551-006-9071-z
http://dx.doi.org/10.5465/256324
http://dx.doi.org/10.1002/smj.675
http://dx.doi.org/10.1002/(SICI)1097-0266(1998120)19:12&lt;1111::AID-SMJ21&gt;3.0.CO;2-W
http://dx.doi.org/10.1016/j.techfore.2006.03.002
http://dx.doi.org/10.1108/09564231011066123
http://dx.doi.org/10.1016/j.bir.2017.12.003
http://dx.doi.org/10.1007/s10997-013-9262-9


Sustainability 2019, 11, 3210 13 of 15

49. Pérez, A.; Rodríguez del Bosque, I. How customer support for corporate social responsibility influences the
image of companies: Evidence from the banking industry. Corp. Soc. Responsib. Environ. Manag. 2013, 22,
155–168. [CrossRef]

50. O’Loughlin, D.; Szmigin, I. Customer perspectives on the role and importance of branding in Irish retail
financial services. Int. J. Bank Market. 2005, 23, 8–27. [CrossRef]

51. Wilkinson, A.; Balmer, J.M. Corporate and generic identities: Lessons from the Co-operative Bank. Int. J.
Bank Market. 1996, 14, 22–35. [CrossRef]

52. Pedersen, E.R.G.; Gwozdz, W.; Hvass, K.K. Exploring the relationship between business model innovation,
corporate sustainability, and organisational values within the fashion industry. J. Bus. Ethics 2016, 149,
267–284. [CrossRef]

53. Boons, F.; Montalvo, C.; Quist, J.; Wagner, M. Sustainable innovation, business models and economic
performance: An overview. J. Clean. Prod. 2013, 45, 1–8. [CrossRef]

54. Jain, T.; Jamali, D. Strategic approaches to corporate social responsibility: A comparative study of India
and the Arab World. In Development-Oriented Corporate Social Responsibility, Volume 2, Locally Led Initiatives
in Developing Economies; Jamali, D., Karam, C., Blowfield, M., Eds.; Routledge: New York, NY, USA, 2015;
pp. 71–90.

55. DeYoung, R.; Lang, W.W.; Nolle, D.L. How the Internet affects output and performance at community banks.
J. Bank. Financ. 2007, 31, 1033–1060. [CrossRef]

56. Raymond, W.; Mohnen, P.; Palm, F.; Van Der Loeff, S.S. Persistence of innovation in Dutch manufacturing: Is
it spurious? Rev. Econ. Stat. 2010, 92, 495–504. [CrossRef]

57. Cohen, W.M.; Levinthal, D.A. Absorptive capacity: A new perspective on learning and innovation. Admin. Sci.
Quart. 1990, 35, 128–152. [CrossRef]

58. Hecker, A.; Ganter, A. Organizational and technological innovation and the moderating effect of open
innovation strategies. Int. J. Innov. Manag. 2016, 20, 1650019. [CrossRef]

59. Barnett, M.L. Stakeholder influence capacity and the variability of financial returns to corporate social
responsibility. Acad. Manag. Rev. 2007, 32, 794–816. [CrossRef]

60. Bleicher, J.; Stanley, H. Digitization as a catalyst for business model innovation a three-step approach to
facilitating economic success. J. Bus. Manag. 2016, 12, 62–71.

61. Steiber, A.; Alänge, S. Organizational innovation: Verifying a comprehensive model for catalyzing
organizational development and change. Triple Helix 2015, 2, 1–28. [CrossRef]

62. Kathuria, A.; Andrade Rojas, M.; Saldanha, T.; Khuntia, J. Extent Versus range of service digitization:
Implications for firm performance. In Proceedings of the XXth America’s Conference on Information Systems,
Savannah, GA, USA, 7–9 August 2014.

63. López-Pérez, M.V.; Pérez-López, M.C.; Rodríguez-Ariza, L. Corporate social responsibility and innovation in
European companies. An empirical research. Corp. Ownersh. Control 2009, 7, 274–284. [CrossRef]

64. Halme, M.; Laurila, J. Philanthropy, integration or innovation? Exploring the financial and societal outcomes
of different types of corporate responsibility. J. Bus. Ethics 2009, 84, 325–339. [CrossRef]

65. Chang, S.J. Sustainable evolution for global business: A synthetic review of the literature. J. Mgmt. Sustain.
2016, 6, 1–23. [CrossRef]

66. Dietrich, M.; Znotka, M.; Guthor, H.; Hilfinger, F. Instrumental and non-instrumental factors of social
innovation adoption. Volunt. Int. J. Volunt. Nonprofit Organ. 2016, 27, 1950–1978. [CrossRef]

67. Hall, J.K.; Martin, M.J. Disruptive technologies, stakeholders and the innovation value-added chain: A
framework for evaluating radical technology development. RD Manag. 2005, 35, 273–284. [CrossRef]

68. Brüggen, E.C.; Hogreve, J.; Holmlund, M.; Kabadayi, S.; Löfgren, M. Financial well-being: A conceptualization
and research agenda. J. Bus. Res. 2017, 79, 228–237. [CrossRef]

69. Zhao, Q.; Tsai, P.; Wang, J. Improving financial service innovation strategies for enhancing china’s banking
industry competitive advantage during the fintech revolution: A Hybrid MCDM model. Sustainability 2019,
11, 1419. [CrossRef]

70. Brenner, B. Transformative Sustainable Business Models in the Light of the Digital Imperative—A Global
Business Economics Perspective. Sustainability 2018, 10, 4428. [CrossRef]

71. Urban, M.A.; Wójcik, D. Dirty banking: Probing the gap in sustainable finance. Sustainability 2019, 11, 1745.
[CrossRef]

http://dx.doi.org/10.1002/csr.1331
http://dx.doi.org/10.1108/02652320510577348
http://dx.doi.org/10.1108/02652329610119292
http://dx.doi.org/10.1007/s10551-016-3044-7
http://dx.doi.org/10.1016/j.jclepro.2012.08.013
http://dx.doi.org/10.1016/j.jbankfin.2006.10.003
http://dx.doi.org/10.1162/REST_a_00004
http://dx.doi.org/10.2307/2393553
http://dx.doi.org/10.1142/S1363919616500195
http://dx.doi.org/10.5465/amr.2007.25275520
http://dx.doi.org/10.1186/s40604-015-0026-1
http://dx.doi.org/10.22495/cocv7i1c2p3
http://dx.doi.org/10.1007/s10551-008-9712-5
http://dx.doi.org/10.5539/jms.v6n1p1
http://dx.doi.org/10.1007/s11266-015-9639-2
http://dx.doi.org/10.1111/j.1467-9310.2005.00389.x
http://dx.doi.org/10.1016/j.jbusres.2017.03.013
http://dx.doi.org/10.3390/su11051419
http://dx.doi.org/10.3390/su10124428
http://dx.doi.org/10.3390/su11061745


Sustainability 2019, 11, 3210 14 of 15

72. Dyllick, T.; Hockerts, K. Beyond the business case for corporate sustainability. Bus Strateg. Environ. 2002, 11,
130–141. [CrossRef]

73. Leone, M.I.; Belingheri, P. The relevance of Innovation for Ethics, Responsibility and Sustainability. Ind. Innov.
2017, 24, 437–445. [CrossRef]

74. Peeters, H. Sustainable development and the role of the financial world. In The World Summit on Sustainable
Development; Hens, L., Nath, B., Eds.; Springer: Dordrecht, The Netherlands, 2005; pp. 241–274.

75. Pomering, A.; Dolnicar, S. Assessing the prerequisite of successful CSR implementation: Are consumers
aware of CSR initiatives? J. Bus. Ethics 2009, 85, 285–301. [CrossRef]

76. Hong, T.L.; Cheong, C.B.; Rizal, H.S. Service innovation in Malaysian banking industry towards sustainable
competitive advantage through environmentally and socially practices. Procedia Soc. Behav. 2016, 224, 52–59.
[CrossRef]

77. Ordanini, A.; Parasuraman, A. Service innovation viewed through a service-dominant logic lens: A conceptual
framework and empirical analysis. J. Serv. Res.-US 2011, 14, 3–23. [CrossRef]

78. Adams, M. Big data and individual privacy in the age of the Internet of Things. Technol. Innov. Manag. Rev.
2017, 7, 12–24. [CrossRef]

79. Kim, G.; Shin, B.; Lee, H.G. Understanding dynamics between initial trust and usage intentions of mobile
banking. Inf. Syst. J. 2009, 19, 283–311. [CrossRef]

80. Möser, M.; Böhme, R.; Breuker, D. An inquiry into money laundering tools in the Bitcoin ecosystem. In
Proceedings of the 2013 APWG eCrime Researchers Summit, San Francisco, CA, USA, 17–18 September 2013;
pp. 1–14.

81. Gatfaoui, H. Translating financial integration into correlation risk: A weekly reporting’s viewpoint for the
volatility behavior of stock markets. Econ. Model. 2013, 30, 776–791. [CrossRef]

82. Cheng, B.; Ioannou, I.; Serafeim, G. Corporate social responsibility and access to finance. Strateg. Manag. J.
2014, 35, 1–23. [CrossRef]

83. Ortas, E.; Álvarez, I.; Jaussaud, J.; Garayar, A. The impact of institutional and social context on corporate
environmental, social and governance performance of companies committed to voluntary corporate social
responsibility initiatives. J. Clean. Prod. 2015, 108, 673–684. [CrossRef]

84. Escrig-Olmedo, E.; Fernández-Izquierdo, M.Á.; Ferrero-Ferrero, I.; Rivera-Lirio, J.M.; Muñoz-Torres, M.J.
Rating the Raters: Evaluating how ESG Rating Agencies Integrate Sustainability Principles. Sustainability
2019, 11, 915. [CrossRef]

85. Frame, W.S.; White, L.J. Empirical studies of financial innovation: Lots of talk, little action? J. Econ. Lit. 2004,
42, 116–144. [CrossRef]

86. Altunbas, Y.; Goddard, J.; Molyneux, P. Technical change in banking. Econ. Lett. 1999, 64, 215–221. [CrossRef]
87. Schumpeter, J.A. The Theory of Economic Development: An Inquiry into Profits, Capital, Credit, Interest, and the

Business Cycle; Harvard University Press: Cambridge, MA, USA, 1934.
88. Foss, N.J.; Laursen, K.; Pedersen, T. Linking customer interaction and innovation: The mediating role of new

organizational practices. Organ. Sci. 2011, 22, 980–999. [CrossRef]
89. Bos, J.W.; Kolari, J.W.; Van Lamoen, R.C. Competition and innovation: Evidence from financial services.

J. Bank. Financ. 2013, 37, 1590–1601. [CrossRef]
90. Hess, K.; Francis, G. Cost income ratio benchmarking in banking: A case study. Benchmark. Int. J. 2004, 11,

303–319. [CrossRef]
91. Clauss, T. Measuring business model innovation: Conceptualization, scale development, and proof of

performance. RD Manag. 2017, 47, 385–403. [CrossRef]
92. Organization for Economic Co-operation and Development (OECD). Oslo Manual: Guidelines for Interpreting

and Collecting Innovation Data, 3rd ed.; OECD Publishing: Paris, France, 2005.
93. Gallego-Álvarez, I.; Prado-Lorenzo, J.M.; García-Sánchez, I.M. Corporate social responsibility and innovation:

A resource-based theory. Manag. Decis. 2011, 49, 1709–1727. [CrossRef]
94. Mishra, D. Post-innovation CSR performance and firm value. J. Bus. Ethics 2017, 140, 285–306. [CrossRef]
95. Chih, H.L.; Chih, H.H.; Chen, T. On the determinants of corporate social responsibility: International

evidence on the financial industry. J. Bus. Ethics 2010, 93, 115–135. [CrossRef]
96. Soana, M.G. The relationship between corporate social performance and corporate financial performance in

the banking sector. J. Bus. Ethics 2011, 104, 133–148. [CrossRef]

http://dx.doi.org/10.1002/bse.323
http://dx.doi.org/10.1080/13662716.2017.1310036
http://dx.doi.org/10.1007/s10551-008-9729-9
http://dx.doi.org/10.1016/j.sbspro.2016.05.399
http://dx.doi.org/10.1177/1094670510385332
http://dx.doi.org/10.22215/timreview/1067
http://dx.doi.org/10.1111/j.1365-2575.2007.00269.x
http://dx.doi.org/10.1016/j.econmod.2012.09.043
http://dx.doi.org/10.1002/smj.2131
http://dx.doi.org/10.1016/j.jclepro.2015.06.089
http://dx.doi.org/10.3390/su11030915
http://dx.doi.org/10.1257/.42.1.116
http://dx.doi.org/10.1016/S0165-1765(99)00076-2
http://dx.doi.org/10.1287/orsc.1100.0584
http://dx.doi.org/10.1016/j.jbankfin.2012.12.015
http://dx.doi.org/10.1108/14635770410538772
http://dx.doi.org/10.1111/radm.12186
http://dx.doi.org/10.1108/00251741111183843
http://dx.doi.org/10.1007/s10551-015-2676-3
http://dx.doi.org/10.1007/s10551-009-0186-x
http://dx.doi.org/10.1007/s10551-011-0894-x


Sustainability 2019, 11, 3210 15 of 15

97. Demirguc-Kunt, A.; Detragiache, E.; Merrouche, O. Bank capital: Lessons from the financial crisis. J. Money
Credit Bank. 2013, 45, 1147–1164. [CrossRef]

98. Scholtens, B. Corporate social responsibility in the international banking industry. J. Bus. Ethics 2009, 86,
159–175. [CrossRef]

99. European Central Bank (ECB). What Is Fit and Proper Supervision? 2016. Available online: http://www.ecb.
europa.eu/ (accessed on 10 April 2018).

100. Bernanke, B.S.; Gertler, M.; Gilchrist, S. The financial accelerator in a quantitative business cycle framework.
In Handbook of Macroeconomics; Taylor, J.B., Woodford, M., Eds.; North-Holland: Amsterdam, The Netherlands,
1999; Volume 1, Part C; pp. 1341–1393.

101. Campbell, J.L. Why would corporations behave in socially responsible ways? An institutional theory of
corporate social responsibility. Acad. Manag. Rev. 2007, 32, 946–967. [CrossRef]

102. Bocquet, R.; Le Bas, C.; Mothe, C.; Poussing, N. Are firms with different CSR profiles equally innovative?
Empirical analysis with survey data. Eur. Manag. J. 2013, 31, 642–654. [CrossRef]

103. Kim, Y.; Brodhag, C.; Mebratu, D. Corporate social responsibility driven innovation. Innov. Eur. J. Soc. Sci.
Res. 2014, 27, 175–196. [CrossRef]

104. Luo, X.; Du, S. Exploring the relationship between corporate social responsibility and firm innovation.
Market. Lett. 2015, 26, 703–714. [CrossRef]

105. MacGregor, S.P.; Fontrodona, J. Exploring the Fit Between CSR and Innovation; Working Paper 758; IESE and
University of Navarra: Navarra, Spain, 2008.

106. Tang, Z.; Hull, C.E.; Rothenberg, S. How corporate social responsibility engagement strategy moderates the
CSR–financial performance relationship. J. Manag. Stud. 2012, 49, 1274–1303. [CrossRef]

107. Arellano, M.; Bover, O. Another look at the instrumental variable estimation of error-components models.
J. Econ. 1995, 68, 29–51. [CrossRef]

108. Hayakawa, K. First difference or forward orthogonal deviation-Which transformation should be used in
dynamic panel data models? A simulation study. Econ. Bull. 2009, 29, 2008–2017.

109. Roodman, D. How to do xtabond2: An introduction to difference and system GMM in Stata. Stata. J. 2006, 9,
86–136. [CrossRef]

110. Ahlstrom, D. Innovation and growth: How business contributes to society. Acad. Manag. Perspect. 2010, 24,
11–24. [CrossRef]

111. Owen, R.J.; Bessant, J.R.; Heintz, M. (Eds.) Responsible Innovation: Managing the Responsible Emergence of
Science and Innovation in Society; Wiley: Chichester, UK, 2013; Volume 104, pp. 27–50.

112. Kim, Y. Environmental, sustainable behaviors and innovation of firms during the financial crisis. Bus. Strateg.
Environ. 2015, 24, 58–72. [CrossRef]

113. Lai, W.H.; Lin, C.C.; Wang, T.C. Exploring the interoperability of innovation capability and corporate
sustainability. J. Bus. Res. 2015, 68, 867–871. [CrossRef]

114. Friedrich, R.; Koster, A.; Groene, F.; Maekelburger, B. The 2012 industry digitization index. Perspective 2013,
1–13.

115. Katz, R.L.; Koutroumpis, P. Measuring digitization: A growth and welfare multiplier. Technovation 2013, 33,
314–319. [CrossRef]

116. Kumbhakar, S.C.; Wang, H.; Horncastle, A.P. A Practitioner’s Guide to Stochastic Frontier Analysis Using Stata;
Cambridge University Press: New York, NY, USA, 2015.

117. Huang, C.J.; Huang, T.H.; Liu, N.H. A new approach to estimating the metafrontier production function
based on a stochastic frontier framework. J. Prod. Anal. 2014, 42, 241–254. [CrossRef]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1111/jmcb.12047
http://dx.doi.org/10.1007/s10551-008-9841-x
http://www.ecb.europa.eu/
http://www.ecb.europa.eu/
http://dx.doi.org/10.5465/amr.2007.25275684
http://dx.doi.org/10.1016/j.emj.2012.07.001
http://dx.doi.org/10.1080/13511610.2014.915191
http://dx.doi.org/10.1007/s11002-014-9302-5
http://dx.doi.org/10.1111/j.1467-6486.2012.01068.x
http://dx.doi.org/10.1016/0304-4076(94)01642-D
http://dx.doi.org/10.1177/1536867X0900900106
http://dx.doi.org/10.5465/amp.24.3.11
http://dx.doi.org/10.1002/bse.1811
http://dx.doi.org/10.1016/j.jbusres.2014.11.043
http://dx.doi.org/10.1016/j.technovation.2013.06.004
http://dx.doi.org/10.1007/s11123-014-0402-2
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Innovation Performance That Fosters Corporate Sustainability in the Banking Industry 
	The Instrumental Value of Innovation Performance and Corporate Sustainability 
	Antecedents of Innovation Performance in the Banking Industry 
	Innovation Performance Initiatives in the Banking Industry 
	The Influence of Innovation Performance on Corporate Sustainability in the Banking Industry 
	Operationalization of the Hypothesis 

	Methods 
	Sample and Variables 
	Model Specification 

	Results 
	Discussion and Conclusions 
	
	
	References

