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Abstract

The progressive spread of technological innovation has led to a radical transformation of
corporate business models. The phenomenon known as the fourth industrial revolution
through the application of digital innovations to processes, products and resources has
improved the efficiency of business processes. Among the advantages related to the adoption
of new technologies there is also the improvement of corporate sustainability, ensuring savings
in time, costs and reduction of errors. The digitalization of processes therefore represents the
tool through which to ensure not only the improvement of economic, financial and equity
performance, but also of corporate sustainability. This paper intends to investigate the
relationship between sustainability, technological innovation and firm’s performance, trying to
understand if companies more oriented towards sustainability are also the most innovative and
the best performing. To test the relationship, we intend to estimate a regression model for the
panel data considering a time horizon of 5 years with reference to a sample of listed companies
operating in the public services sector in Europe and the United States. Since digitalization
favors the cost-effectiveness and sustainability of corporate performance, we believe that the
most innovative companies are those that have the best results in terms of profitability and
sustainability. Since sustainability can be fostered by a higher level of digitization, it also favors
the improvement of company performance, we expect that the most sustainable companies
are also the most digitized and best performing.
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1. INTRODUCTION

The fourth industrial revolution brought about profound changes in the way of doing
business (Jovanovic et al., 2018). The continuous evolution and growing competitiveness of
the markets has made the use of new digital technologies increasingly indispensable, exploiting
the development of a valid competitive advantage (Pappas et al., 2018). Blockchain, Big Data,
the Internet of Things, artificial intelligence are the tools available to companies to improve not
only economic, but also social and environmental performance. Improving corporate
performance is one of the main objectives of companies and, in this process, technology plays
a crucial role, influencing the performance of economic, financial and equity performances
(Dehning & Richardson, 2002; Mahmood & Mann, 2000; Wade & Hulland, 2004). In this
regard, several studies have highlighted a positive relationship between thimble technologies
and economic performance (Bughin et al., 2017; Croitoru, 2012), showing that greater
innovation corresponds to higher corporate profitability (Geroski et al., 1993). In fact, the
application of technological innovations to company processes allows obtaining advantages in
terms of improving productivity, reducing product time-to-market as well as increasing process
flexibility (BarNir et al., 2003). The latter aspect is particularly important, guaranteeing the
company the ability to constantly adapt to changes in the context in which it operates (P. Keen
& Williams, 2013). Furthermore, the instrumentality of digitization for the development of
sustainable business models is recognized in the literature (Maffei et al., 2019; van der Velden,
2018). The digital transformation, in fact, favours the use of renewable energies, the saving of
times, costs and the constant monitoring of energy consumption (Demartini et al., 2019).
However, in order to take advantage of all the advantages associated with digitization, the
company's ability to implement a real restructuring of business processes is fundamental (Abrell
et al., 2016), transforming the existing business model with a more digital model (Henfridsson
et al.,, 2014; Nylén & Holmstrém, 2015). The prevailing literature therefore states that
technological innovation and the digitalization of processes favor the pursuit of sustainability
objectives and increase corporate value through improved performance. This work aims to
deepen the relationship between sustainability, technological innovation and business
performance, trying to understand if companies more oriented towards sustainability are also
the most innovative and the best performing. To test this relationship, we considered a sample
of companies listed in the utilities sector in Europe and the United States, stimulating a
regression model for the panel data considering a 5-year time horizon. Since sustainability can

be fostered by a higher level of digitization, it also favours the improvement of company
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performance, we expect that the most sustainable companies are also the most digitized and
best performing. This study contributes to existing literature by improving the understanding
of the variables that influence corporate sustainability, providing empirical evidence of how

new digital technologies affect corporate sustainability performance.

The paper is structured as follows: section 2 presents the literature review; section 3
describes the research methodology; section 4 presents the results; section 5 discusses the
results and finally section 6 presents the conclusions, the implications and the future research

lines.

2. LITERATURE REVIEW: SUSTAINABILITY, DIGITAL TECHNOLOGIES AND
FIRM’S PERFORMANCE

The phenomenon of the fourth industrial revolution, also known as Industry 4.0, is based
on a concept of corporate strategy based on the application of digital technologies (Mosconi,
2015). This event has transformed every aspect of corporate life (Jovanovi¢ et al., 2018),
making the adoption of technological innovation essential to continue competing in a
competitive and constantly evolving market (Pappas et al., 2018).

In fact, technology allows companies to differentiate themselves from their competitors,
differentiating their offer through the development of a solid competitive advantage (Tan &
Teo, 2000). In order to benefit from the advantages inherent in new technologies, the
transformation of the company business model (Abrell et al., 2016) from a non-digital one to a
more digitized one (Henfridsson et al., 2014; Nylén & Holmstrom, 2015; Parida et al., 2019).
The digital transformation currently underway requires a digitalization of the production
system, greater automation of the processes and a link between the production sites that allows
the automatic exchange of data and information (Almada-Lobo, 2016; Schlechtendahl et al.,
2015). Therefore new technologies also influence business models with reference to

communication along supply chains (Glova et al., 2014).

The investment in innovation allows companies to obtain an improvement in business
processes thanks to the use of advanced digital devices that allow real-time control of all stages

of production (Zammuto et al., 2007).

In this way, technology can increase corporate profitability (Kerin et al., 1992; Lieberman
& Montgomery, 1988). Making economic, financial and property performance more efficient
is one of the prerogatives of all corporate organizations and in achieving this goal new digital
technologies are fundamental (Dehning & Richardson, 2002; Mahmood & Mann, 2000; Wade
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& Hulland, 2004). There is in fact a positive relationship between digital technologies and
economic performance (Bughin et al., 2017; Croitoru, 2012). The most innovative companies
are also those that have the greatest corporate profitability (Geroski et al., 1993).

Among the tools available to companies for improving their economy are Blockchain,
Big Data, the Internet of Thing and artificial intelligence. These tools guarantee not only the

improvement of economic performance, but also of social and environmental performance.

The issues of sustainability and the need to preserve the health of every living species are

extremely important as well as current.

The industrial realities, due to the emissions of polluting substances due to the
performance of the production activity, are among the main responsible for the environmental
pollution. For this reason, the attention shown by companies towards these problems is
increasing (Kotze et al., 2010). Indeed, a progressive adaptation of corporate culture to the
principles of sustainability is being observed (Nowak et al., 2011). To implement this
transformation, the management of business processes (BPM) must include a dimension of
environmental sustainability within it (Nowak & Leymann, 2013; Reijers & Liman Mansar,
2005; Seidel et al., 2011), thus assuming the green BPM configuration (Maciel, 2017; Seidel et
al., 2011; Stolze et al., 2012).

Green BPM ensures the efficiency of business processes, taking care not only of factors
such as costs, quality, time, flexibility but also by looking at the ecological dimension. The aim
is to reduce the environmental impact of company processes, through the use of sustainable or
renewable resources, the reduction of energy or water wastes and carbon emissions according

to an efficient use of resources (C. Cappiello et al., 2013; Recker et al., 2012).

Digital technologies are considered instrumental to sustainable development (van der
Velden, 2018), guaranteeing the improvement of productivity, the reduction of the time-to-
market of the product and increasing the flexibility of the production process in its entirety
(BarNir et al., 2003). If we consider that companies operate in complex and continually
perturbed environments, production flexibility ensures that the company can adapt quickly to

changes in the scenario (P. Keen & Williams, 2013).

The digital transformation also favours the use of renewable energies, the saving of times,

costs and the constant monitoring of energy consumption (Demartini et al., 2019).

In this sense, digitalization facilitates the development of sustainable business models

which make the company more profitable (Maffei et al., 2019; van der Velden, 2018). It is an
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innovative business model (BMI), where digitalization is the tool that promotes business
sustainability (Maffei et al., 2019). In line with the previous literature, the following hypothesis

IS suggested:

H1) Is there a positive relationship between the digitalization of business processes and

sustainability?
3. RESEARCH METHOD
3.1. Sample and Data Collection

The analysis focuses on the utilities sector, with a focus on Europe and the United States.
We have chosen to focus on the utilities sector as its attributes and responsibilities in society
contribute to economic growth by offering goods and services (European Commission, 2019b,
2019a). In addition, as digital transformation is a core of the many companies' strategy,
organizations need to be remodelled and reinvented to adapt to new ecosystems, to continue to
create value and successfully address new business challenges. The digital age is asking
companies to transform, and utilities are no exception. Given the potential of digital tools to
achieve operational excellence and value creation, business units may be tempted to implement

expensive digital solutions and beat the clock (Altran, 2019).

The universe of utility companies consists of 575 listed utilities. The original sample was
cleaned up of any missing values, obtaining a final sample of 118 companies from European
and US geographies in 2014-2018.

To answer the research question, we have created a five-year panel dataset (from 2014 to
2018, the last year available in our data sources). These longitudinal data have "observations
on the same units in different time periods”. A panel dataset has multiple entities, each of which
has repeated measurements over different time periods. Panel data can have individual (group)
effects, temporal effects, or both, which are analyzed using fixed-effect and/or random patterns.
Data on the relationship between digitization, performance and sustainability comes from the

Refinitiv database (formerly Thomson Reuters Asset4).
4. ANALYSIS

In the next section we intend to study the relationship between sustainability,
digitalization and performance, through an econometric analysis involving panel data to control

the distortion from omitted / unobserved variables.
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The analysis was carried out with the aid of the STATA software. Using the panel data
technique, we can check some omitted variables without observing them and get information

on changes in the dependent variable over time.

Furthermore, on the one hand, we can check the omitted variables which differ between
the cases, but which are constant over time (fixed effects). On the other hand, we can also check
the omitted variables which can be constant over time or vary over time (random effects). More
specifically, the estimated model is as follows:

Yie = Bo + ﬁ1Xi,t ta; + U

In the model, the subscripts i and t represent ID company and period (year), respectively.
The dependent variable (Y;,) is the ESG Score; , is the constant and X; , refers to a vector of

independent variables.
4.1. Dependent Variable

In order to verify our research hypothesis, we have selected Refinitiv's ESG score
dependent variable, which summarizes in itself data on environmental, social and business
governance. More precisely, the overall ESG score is expressed as an arithmetic mean of the
three scores: social, environmental and corporate governance. Its percentage value varies
between 0 and 100.

The first dimension represented by environmental performance measures a company's
ability to minimize environmental emissions and efficiently use natural resources in its

processes.

As for social performance, they measure a company's ability to promote ethical values
and build trust in its workforce, respect human rights, respect business ethics and create value-
added products and services.

Finally, the area of corporate governance performance refers to the ability of the company
to act in the interests of its shareholders through business management systems and processes.
The latter is expressed in the structure, functions, roles and responsibilities of the board of
directors and business committees, CSR policies, compensation policy, etc ...
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4.2. Independent Variables

To test our hypotheses, we used data on environmental innovation performance
(environmental innovation score) from Asset4 as well as the traditional ROE (return on equity)

ROA (return on assets) and ROI (return on investment) performance variables.

The score of the category of environmental innovation reflects the ability of a company
to reduce environmental costs and burdens for its customers, thus creating new market
opportunities through new environmental technologies and processes or eco-designed products.
Environmental performance measures a company's ability to reduce environmental emissions,
to efficiently use natural resources in production processes and to support research and

development of eco-efficient products and services.

The independent variables included in our econometric models are the environmental
innovation score, the CSR strategy and the guidelines for GRI reports, emissions score, the
presence of a committee for sustainability, research development, return on assets, return on

equity and return on invested capital.

To avoid model specification errors, we check for additional variables that could affect

the ESG score. In line with existing literature, we used Size as a control variable.
Table 1 shows a summary of the measurement of all variables.

Table 1. - Variable description

Independent Variable Variable code Variable description

Environmental innovation category score
reflects a company's capacity to reduce the
environmental costs and burdens for its
Environmental Innovation Score Env_Inn_Sco  customers, and thereby creating new market
opportunities through new environmental
technologies and processes or eco-designed
products.
CSR Strategy Score reflects a company’s
practices to communicate that it
CSR Strategy Score CSR_Strategy  incorporates the economic (financial), social
and environmental dimensions in its day-to-

day decision-making processes.
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GRI Report Guidelines

Emission Score

Sustainability committee

Research and development sales

Return on Investment

Control variable

Total Assets

Is the company's CSR report published in

GRI_Guid
accordance with the GRI guidelines?
Emission category score measures a
company's commitment and effectiveness
Ems_score

towards reducing environmental emission in

the production and operational processes.

Does the company have a CSR sustainability

Sust_committee
committee?

Profitability ratio given by the ratio between

research and development expenses on net

sales or revenues. Research and
Development expense represents all direct
R&D/sales

and indirect costs related to the creation and

development of new processes, techniques,

applications and products with commercial

possibilities.

ROI (Return on Investments) represents the

profitability of investments. It is given by the
"l ratio between operating result and operating

net invested capital.
Variable code Variable description
Total Assets represent the sum of total
current assets, long term receivables,
TA investment in unconsolidated subsidiaries,

other investments, net property plant and

equipment and other assets.

4.3. Results and Discussion

The following table shows descriptive statistics for dependent and independent variables.

The descriptive statistics table includes the minimum, maximum, average and standard

deviation.

The average level of ESG performance (ESG SCORE) of the companies analyzed is

57,67%, with a maximum of 92,76%. This reveals that the sustainability performance of
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companies for the 2014-2018 period has been very satisfactory by the standards of the definition

of the score.

Similarly, the level of the environmental innovation score reaches an average value
(52.63%) and the maximum value is 99.4%, suggesting that many companies analyzed uses
technologies to increase their level of sustainability. In addition, the CSR strategy also has an

average value of 70%, as the score emission variable shows a positive trend (61%).

The two dummy variables included in the model are: GRI Report Guidelines and
Sustainability committee. In both cases the average values are positive and tending to 100%.
More specifically, in the first case the average value is 70% and in the second case 67%. The
R&D/sales variable, it has an average value of 0.28%. Finally, as regards the performance
variables, ROA shows an average value of 3.99 ROE of 7.11 and ROI of 5.55

Table 2. - Descriptive statistics

Variable Obs Mean Std. Dev. Min Max
Id 590 59.5 34,09 1 118
N_of _year 590 5 0 5 5
CSR_Strategy 488 70,279 24,270 0,5 99,76
ESG_score 488 57,674 17,858 14,01 92,76
Env_Inn_Sco 488 52,633 27,447 0,26 99,44
GRI_Guid 261 0,996 0,0619 0 1
Ems_score 488 61,36 27,64 0,79 99,71
Sust_committee 488 0,672 0,470 0 1
R&D/sales 102 0,28 0,31 0 1,41
ROI 584 5,55 10,65 -52,15 218,21
LnTA 586 16,38456 1,749009 11,64702 21,64297

The following table reports the main results obtained from the empirical analysis. We
specify that the comments that will follow the estimates (tab. 4) will concern only the model
identified by the Hausman test. Linear regressions were launched, with fixed and random
effects, considering the independent variables present in the data set and introducing solidity
both for heteroskedasticity and for the correlation. In order to identify the model that best

specified the phenomenon under investigation, we performed the Housman test and
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subsequently the Breusch-Pagan test. To this end, the same regressions were launched without
robustness. First, the Hausman test was launched to understand whether the fixed effects model
or the random effects model should be used by specification 2; the test, presenting a p-value of
the chi-square greater than 10%, tells us to use the random effects model. Subsequently, the
Breusch-Pagan test was performed which, also presenting a p-value lower than 10%, confirms
that it must use the second specification (if the p-value had been greater than 10%, it would
have been appropriate to use the pooled model). Ultimately, from the results obtained from the
Breusch-Pagan test, it is necessary to use the second specification and, since the p-value of the

Hausman test is greater than 10%, it is necessary to use the random effects model.

The random effects model assumes that the variation between entities is random and

unrelated to the predictor or independent variables included in the model.

To verify the joint statistical significance of the temporal effects, for each regression
performed the test $ yeardum was started from which, in relation to the resulting p values, it is
possible to affirm that the null hypothesis can be accepted and therefore the temporal effects

are always, in the regressions performed, jointly statistically significant.

Table 5 - Regression results

Vodel ™ ®) ©

Pooled OLS Fixed Effects Random Effects
Coefficient (Robust  Coefficient (Robust Coefficient (Robust
SE) SE) SE)
0.846 0.122%** 0.124***
Env_Inn_Sco
(0.064) (0.032) (0.035)
16.45%** 5.73%** 8.24%**
GRI_Guid
(5.039) (2.221) (2.31)
0.039 0.089 0.075
CSR_Strategy
(0.117) (0.079) (0.0577)
0,221 *** 0,265*** 0.25%**
Ems_score
(0.063) (0.087) (0.579)
19.928*** 14.33**
Sust_committee Omitted
(7,56) (6.58)
-2.025 3.74 1.01
R&D/sales
(1.70) (3.66) (2.11)
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0.069 0.099*** 0.097***
ROI
(0.62) 0.039) (0.036)
1.234 -0.696 131
LnTA
(1.55) (2.57) (1.39)
4.46

Hausman test
(p-value = 0.9244)

41.41
Breusch and Pagan test
(p-value = 0.000)
Years 2014 -2018 2014 - 2018 2014 - 2018
Temporal effects Yes Yes Yes
Standard errors - grouped data Yes Yes Yes
R-square 63,62% 46,70% 59,93%

*** =significant at 1% ** = significant at 5% * = significant at 10%

Using the random effects model, most coefficients are statistically significant at 1%. The
exceptions are the variables "CSR strategy”, "R&D/sales" and the natural logarithm of the total
activities which are not significant. Consequently, it can be said that most of the variables

considered influence the dependent variable (Y) which, in our case, represents the ESG score.

In line with other studies (van der Velden, 2018), there is a positive impact of the
environmental innovation score on ESG scores. In fact, one percentage point higher than the
environmental innovation score causes a 0.124% increase in the ESG score. Reading the data,
we can find positive confirmation of the theory that the presence of a sustainability committee

improves the company's sensitivity to sustainability problems.

The regressor of the Guidelines for GRI reports is a dummy variable and therefore, if it
assumes a value of one, the company is assumed to adopt the GRI guidelines, vice versa if it

assumes a value of 0.

In line with this consideration, it can be said that the adoption of the GRI guidelines

positively affects the ESG score, resulting in an increase of the same by 8.24%.

As regards the ROI (return on investment) regressor, it is statistically significant at 1%.
Therefore, it is possible to affirm a positive relationship between sustainability (ESG score) and
company performance. In other words, consistently with what has been stated in the literature,

the companies of the sample examined that are more sustainable are also the best performing.
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In order for a regression model to be satisfactory, the theory reminds us that R-sq must
have values greater than 50%. Although not all regressors are statistically significant, both
individually and jointly, the overall R-sq, i.e. the average between the R-sq in the groups and

the R-sq in the groups, is equal to 59.93%.

Finally, analyzing the temporal effects, they were statistically significant together with
10% (p value: 0.1078) and consequently it is possible to deduce that they also influence the
dependent variable.

5. CONCLUSION

This work originates from the limited number of contributions that explain the relationship
between sustainability, innovation and corporate performance in the utilities sector, which has
always been the focus of attention in the world of research for its contribution to economic

growth, thanks to its attributes and responsibilities in society.

Corporate social responsibility, i.e. the attention of companies to social, environmental
and governance issues has radically transformed the relationship between businesses and the
environment, favouring the adoption of more sustainable production policies (Kotze et al.,
2010). New technologies have also influenced business processes. In line with this
consideration, many companies are transforming their policies, moving towards the
development of a digital business strategy (Bharadwaj et al., 2013), as a key factor to achieve
a competitive advantage on an ever dynamic market (Peter Keen & Williams, 2013).

In addition to promoting a competitive advantage, new technologies are instrumental to

sustainable development (van der Velden 2018).

The efficient use of resources favoured by digitalization allows to reduce the
environmental impact (Cinzia Cappiello et al., 2013; Recker et al., 2012).

It is precisely in this context that the new Business Process Management configuration is
placed, called BPM green (Maciel, 2017).

Based on previous literature which claims that innovation as well as business performance
play a key role in the company's sustainability performance, this study investigates the
relationship between sustainability (ESG score), innovation and economic performance in a
large sample of 118 companies listed in Europe and the United States for the period 2014-2018.
On the one hand, the main results reveal that innovation and digitalization of business processes

positively influence a company's ESG performance. On the other hand, corporate performance
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is also positively associated with sustainability performance. For this reason, the hypothesis
that a company more perforating and open to the challenges of digitization is considered an

ethically sustainable and environmentally friendly company is considered probable.

The relationship between ESG performance and company size is negative. This
underlines that the adoption of sustainable policies and ecological business models does not
depend on the size of the company, but on other variables, such as the decisions of the board of

directors or group policies.

Our contribution provides market participants with information on how digitization will
impact environmental sustainability issues. Furthermore, from the management point of view,
our work suggests that managers pay more attention to digitization and innovation to better
meet the needs of a constantly evolving market. Precisely in this sense, digitization must be
considered as an opportunity for the company to obtain a competitive advantage, as well as a
reputational advantage linked to the better management of environmental problems. To
improve performance in terms of sustainability, it is important to digitize processes, reduce the

use of renewable resources and produce environmentally sustainable products.

Our research opens up many future research lines. First of all, the analysis could be
extended to a larger sample, considering different industrial sectors. Furthermore, we have not
examined the types of potentially adoptable technological innovations, but future research

could go in this direction.
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