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Abstract

Topics such as sustainable development, corporate social
responsibility (CSR), and corporate innovation are increasingly
important for maintaining corporate competitiveness. A growing
number of companies recognize the need to inform their
stakeholders about sustainable initiatives undertaken to safeguard
the environment and the local area by adopting various approaches
and strategies: cleaner technologies, new environmental
management systems, energy efficiency initiatives, and carbon
dioxide emission reductions. All these approaches are based on
corporate innovation. We are facing a significant evolution that
requires a paradigm shift in the way business is conducted, where
innovation must not be oriented solely towards improving
economic performance, but must also be geared towards achieving
positive environmental and social outcomes. This is the context in
which the two main drivers of corporate sustainable innovation
emerge: sustainability on the one hand and innovation on
the other. Both are of interest to companies regardless of size or
sector. The challenge is daunting and requires communicating
investments in sustainable innovation to gain greater market
recognition and ensure a competitive advantage. Sustainable
innovation has quickly attracted the attention of the academic
world because, by integrating environmental, social, and economic
dimensions, it can promote long-term value creation by balancing
profit with social and environmental well-being, driving
development towards more resilient and innovative business
models. Studies empirically addressing the impact of sustainable
innovation on corporate performance appear limited to date. For
this reason, this paper aims to examine, on a sample of companies
listed on the Italian Stock Exchange (Borsa Italiana), the extent to
which investments in sustainable innovation improve corporate
performance according to the sustainable innovation approach of
“triple bottom line” (TBL). Three key performance indicators were
established to delineate, in accordance with the TBL framework,
the sustainable environmental, economic, and social performance
of each organisation in the sample.
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1. INTRODUCTION

Global challenges affecting the natural environment
and society require companies to respond in both
an innovative and sustainable way (Cillo et al., 2019).
Companies are increasingly called upon to be
leaders in social and environmental innovations, i.e.,
solutions designed to creatively address complex
environmental and social issues, as well as prevent
and manage the resulting business risks (Aghion
et al.,, 2019). This phenomenon is rooted in multiple
historical factors that have strongly influenced
the sector, primarily environmental and social
challenges, such as climate change and the depletion
of mnatural resources, critical issues that have
highlighted the need to rethink traditional
production and consumption models. These issues
require alternative solutions, favoring expedients
that minimize negative impacts on the environment
and society (Boons, 2013).

Sustainable innovation is becoming
a fundamental concept supporting corporate
strategies. This approach, aimed at ensuring

business benefits, providing environmental benefits,
and promoting social well-being, aims to meet
the growing pressure from consumers and
stakeholders who demand ethical and sustainable
products and services (Carrillo-Hermosilla, 2010;
Jha & Cox, 2015).

A growing number of companies feel
the need to communicate to their stakeholders
the sustainable innovative activities undertaken and
implemented to protect the environment and
the territory (Scott & McGill, 2018).

To promote the sustainability of innovation,
companies use different approaches and strategies,
both with reference to production processes and
business practices. They adopt cleaner technologies,
implement new environmental = management
systems, promote energy efficiency, and CO2
reduction measures.

It is a series of activities that, on the one hand,
promote the sustainability of innovation and, on
the other hand, help to increase the market share
and revenues from the sales of the company’s
products, which incentivize innovations in the future
(Triguero & Corcoles, 2013).

There are two drivers that play a central role in
the sustainability of corporate innovation:
sustainability on the one hand and innovation on
the other. Both concern companies regardless
of the production sector and company size.
The challenge is demanding because it requires
anew production and consumption model which,
integrating as much as possible with the fourth
industrial revolution, uses all the opportunities of
digital transformation, makes the business system
more efficient, guarantees a better quality of life and
the environment, and safeguards the three pillars on
which sustainability is based: economic, social and
environmental.

It is difficult to accurately measure the effects
of innovation sustainability @on  corporate
performance; it can only be said that, thanks to
innovations, companies use their inputs more
efficiently, eliminate useless materials, and reduce
the emission of polluting substances. All this creates
value for the company and for the stakeholders
(Ambec & Lanoie, 2008).

Firms that promote sustainable innovation are
expected to perform better than others in
the market (Bewleye & Li, 2000).
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Disclosure of sustainable innovations
communicated in sustainability reports allows
companies to be more appreciated by the market, to
have lower financial volatility, and to achieve greater
sales growth (Schramade, 2017). For this reason,
some authors have analyzed whether and to what
extent the disclosure of sustainable innovation
communicated through the sustainability report
influences the competitiveness and success of
the company by improving its performance levels
(Hermundsdottir & Aspelund, 2020).

The study we propose intends to analyze
the effects of innovation on the performance of
economic, environmental, and social sustainability
for a sample of companies listed on the Italian Stock
Exchange (Borsa Italiana). The hypothesis formulated
is the following:

HI: There is a relationship between the disclosure
of environmental, economic, and social sustainable
innovation and the corporate performance of
companies.

Through a detailed analysis of the sustainability
reports of the sample companies, the paper aims to
analyze whether there is a positive relationship
between the disclosure of innovation sustainability
and company performance.

Three key performance indexes (KPI) were
developed with the aim of describing, following
the triple bottom line (TBL) approach, the sustainable
environmental performance, the sustainable economic
performance, and the sustainable social performance
of each company in the sample.

The results of the analysis contribute to
the existing literature on the topic and demonstrate
that companies listed on the Italian Stock Exchange
pay varying degrees of attention to sustainable
innovation activities and investments. Interest in
strategic choices that incentivize good
environmental and economic sustainability practices
appears to prevail over the attention paid to
the social sphere by the companies in the sample.

The paper is organized as follows: after a brief
introduction to the topic, Section 2 analyzes
the main studies in the literature. Section 3 defines
the sample and provides the methodology used to
implement the study. Section 4 presents the research
results and discusses them. Section 5 concludes
the paper.

2. LITERATURE REVIEW

Companies need to strengthen their image through
the disclosure of the sustainability of innovation.
Bradford et al. (2017) argue that the corporate
sustainability report represents a useful tool in
this sense.

Due to the lack of reporting standards on
sustainable innovative disclosure, a great variability
is observed among companies in the forms, levels,
and quality of the information provided to
stakeholders, which, at times, also casts doubts on
the reliability of the tool (Tschopp, 2005). Nyquist
(2003), in fact, underlines the importance of
the reliability of this type of information.

The disclosure of innovative best practices that
promote the sustainability of innovation is also
often used as a tool to improve the legitimacy of
a company in the event of poor performance. In fact,
the dissemination of qualitative and quantitative
information that measures the sustainable
innovative impact of a company on the territory in
which it operates is of particular importance
(Burritt, 2002).

@
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Some scholars believe that disclosure on
sustainable innovation  reduces information
asymmetry and the cost of capital. As a result, it
improves the company’s ability to tap into external
finance, thus influencing sustainable innovative
investments. Richardson and Welker (2001), in their
research, have also found that the disclosure of
information on sustainable innovation reduces
the information asymmetry and, therefore, the cost

of equity.
Greater  disclosure of information on
sustainable innovation improves the quality of

accounting information, thereby reducing information
asymmetries between executives and shareholders.
A better accounting and non-accounting information
environment helps to accelerate the decision-making
process of sustainable innovation (Jensen &
Meckling, 1976; Hoepner et al.,, 2016; Benlemlih &
Girerd-Potin, 2017).

Peters (2009) conducted a regression analysis
on the impact of research and development (R&D)
expenditures on business innovation and found that
the higher the R&D investment made by firms in
the past, the higher the probability that the same
companies continue to invest in sustainable
innovation activities also in the future.

Information on sustainable innovations can be
disseminated and communicated in physical
quantities or in value and through various channels:
from corporate websites to narrative reporting
where companies can choose which information to
disseminate and which to suppress (Dye, 1985;
Carrion-Flores & Innes, 2010).

In the literature, one often wonders whether
the sustainable innovation in which companies
invest has an impact on company performance
results. The results that empirical research arrives at
are often contradictory.

Clarkson et al. (2008), Dawkins and Fraas
(2011), and Al-Tuwaijri et al. (2004) all observe
a positive correlation, Cho and Patten (2007) and
Hughes et al. (2001) in disagreement.

While Ingram and Frazier (1980), Freedman and
Wasley (1990), and Fekrat et al. (1996) find no
significant link between these factors, Aerts and
Cormier (2009) and Clarkson et al. (2011) show
a negative relationship.

Le Bas and Poussing (2014) in their studies
found that the size of the company affects
the sustainability of innovation; in fact, the bigger
the company, the greater the investments made in
this sense.

For Christensen (2019), innovation becomes
an important asset that helps to ensure
sustainability. Other scholars are also of the same
opinion and underline the importance of innovation
in the pursuit of sustainability and the Sustainable
Development Goals (SDGs) of Agenda 2030
(Christensen, 2019; Nill & Kemp, 2009; Nidumolu
etal., 2013).

Dealing with environmental problems is
considered the main challenge that companies are
called upon to respond to. Unsustainable behavior
causes the depletion and depletion of natural
resources (Hall et al., 2010). Organizational actions
and corporate behaviors that respect
the environment and the local area have become of
vital importance also by virtue of the external and
internal pressures for which governments,
environmental and local agencies, shareholders,
employees, and customers are the spokesmen (Weng
et al., 2015). Therefore, all companies are called to
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implement actions to protect the environment from
the effects of their activities; only in this way will
they have a central role in the creation of value and
a more sustainable future.

Despite the studies that analyze how
innovation contributes to sustainability, helping to
generate economic, social, and environmental

objectives, the results to which research leads are
often difficult to demonstrate in different contexts
(Nill & Kemp, 2009).

Studies addressing the transition from
innovation to sustainability (Leach et al.,, 2012);
others, however, analyze environmental innovation
as a transition towards sustainability (Truffer &
Coenen, 2012); still others, through empirical
analyses, demonstrate the impact of innovation and
the sustainable approach on corporate sustainability
performance (De et al., 2019).

Carnegie et al. (2022) in their studies underline
the importance of an accounting that is conceived as
a technical, social, and moral practice that deals with
the sustainable use of resources and correct
accountability towards stakeholders.

To understand the contribution of each
company to the sustainability of innovation and to
the realization of the three dimensions of the TBL,
some studies suggest (Topple et al.,, 2017; Gomez-
Bezares et al., 2017; Sullivan et al, 2018; Ike
et al.,, 2019) that the sustainability report, prepared
according to the standards of the Global Reporting
Initiative (GRI), represents the most suitable tool
(Bebbington & Unerman, 2018; Rosati & Faria, 2019;
Szennay et al., 2019; Garcia-Sanchez et al., 2020).

It has a very important role in the disclosure of
the sustainability of innovation. The disclosure of
the sustainability of innovations allows companies
to be more appreciated by the market, to have less
financial volatility, and to achieve greater sales
growth (Schramade, 2017).

For this reason, several authors have analyzed
whether and to what extent the disclosure of
the sustainability of the innovation communicated
through  the  sustainability report  affects
the company’s  competitiveness and  success,
improving its performance levels (Hermundsdottir &
Aspelund, 2020).

Boons (2013)  argue that  sustainable
innovations, when communicated to stakeholders,
improve competitiveness and performance results.
Carrillo-Hermosilla et al. (2010) argue that
comprehensive communication of sustainable
innovation improves environmental performance.

3. SAMPLE AND METHODOLOGY

3.1. Sample

The research analyzed the sustainability reports
drawn up in the period 2018-2021 by companies
listed on the Italian Stock Exchange, as well as their
websites, to understand if they contain information
on innovative sustainability. The analysis was
conducted on listed companies because they were
larger; in fact, companies with greater capitalization
and larger size are more careful in communicating
this type of information to the public (Hahn &
Kiithnen, 2013).

The companies listed on the TItalian Stock
Exchange are currently 229, grouped in relation to
20 different sectors. It was not possible to find
a sustainability report for all listed companies and
for all years. Therefore, the sample studied is made
@
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up of 119 companies that draw up a Sustainability
Report for the period in question, which contains
information on the three areas of sustainable
development (economic, social, and environmental)
as well as on the innovative activities associated
with it.

3.2. Methodology

To achieve the research objective, three linear
regression models (ordinary least squares, OLS) were
used. The data was collected through content
analysis (Krippendorff, 2004). The content analysis
was done on sustainability reports since these are
the most used disclosure documents to disseminate
voluntary information on sustainable innovative
activity (Morioka et al., 2018; Lozano, 2012).

The content analysis made it possible to assign
a score to each of the companies examined, both in
relation to their ability to report information with
respect to the three different areas of sustainable
development (economic, social, and environmental)
and with reference to the attention that each
company pays to sustainable innovative activities, as
also stated by the Italian Ministry of Economic
Development.

3.3. Data collection

A careful reading of the sustainability reports
(Guthrie et al., 2004) has brought to light a set of
detailed information, even if not always
concentrated in the same section of the document,
concerning activities and investments made in
the three different areas of sustainable development.

To more specifically identify all the activities
and investments in sustainable innovation promoted
by each company in the sample, account was taken
of the descriptions provided by the Ministry of
Economic Development and other bodies that deal
with sustainability in an innovative key and a study
conducted by Censimprese in collaboration with
Istat on the subject of innovation and sustainable
development and the KPI built based on a study
conducted by Hristov and Chirico (2019).

Subsequently, a dataset of words was built,
the most representative of the sustainability of
innovation (Calabrese et al., 2021), which was used
for the content analysis (Guthrie et al., 2004).

In the study conducted, in relation to
the documents analysed, the quality of the space
dedicated by each company to sustainable
innovative activity was not taken into account.
For this type of information, among other things,
companies adapt the form, type, and length, based
on various reference standards (such as the GRI
standards) and stakeholder expectations (maternity
analysis). Therefore, the quantity and quality of
information can vary from one company to another.

4. RESULTS AND DISCUSSION

4.1. Analysis and descriptive statistics

To achieve the research objective, the following
basic equations have been defined to represent
the main variables that influence the company’s
sustainable performance:

Score = a + B1(In_size) + B, (regulatory) + Bs(collocation) + B,(s.index_social) + € (1)
Score = a + B, (In_size) + B, (regulatory) + Bz (collocation) + B4(s. index_environ) + ¢ (2)
Score = a + B1(In_size) + B,(regulatory) + Bz(collocation) + B,(s.index_economic) + ¢ 3)

The dependent variable used in the OLS model
is represented by a score representative of
the scores assigned to the disclosure of sustainable
innovation following the TBL approach
(environmental, economic, and social sustainability).

The main explanatory variables are made up of
three different KPI, each of which has the objective
of describing the sustainable performance of
companies in terms of environmental, economic, and
social sustainability.

The first KPI concerns environmental
sustainability performance and was constructed by
comparing the CO2 emissions of each listed
company with the related share capital.

S.index_environ = (C02/CS) = 1000 4)

The KPI of economic sustainability performance
is simply an expression of the operating profit
achieved by each company for each year under study.

Finally, the KPI of social sustainability
performance was constructed by relating the number
of female employees to the number of male employees:

S.index_social = n. femal employees/
n.male employees

(5)

The remaining explanatory variables collected
are the result of a dichotomization (necessary to

VIRTUS

investigate the qualitative aspects). The regulatory
variable aimed at representing the implementation
of the legislation takes on the value 1 if the non-
financial statement (NFS) is drawn up in accordance
with the legislative decree that determines its
obligation (Legislative Decree No. 254 of 2016') or if
the document is drawn up on a voluntary basis.

The collocation variable takes on the value 1 if
the NFS is drawn up as an independent document in
its own right, 0 if it is an integral part of another
corporate document.

As control variables, a variable In_size was
taken into account, expressing the size of
the company in terms of total assets.

4.2, Results discussion

Table 1, with reference to the 119 companies
analyzed that draw up the Sustainability Report,
observed for 2018-2021, reports the model
estimates.

!taly's Legislative Decree No. 254 of 2016 (or Decreto Legislativo 254/2016) is
the national law that implemented the European Union’s Directive
2014/95/EU (the Non-Financial Reporting Directive). This decree mandates
certain large public interest entities to publish an annual non-financial
statement (NFS) regarding their operations.
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Table 1. Regression model, sustainability performance, and sustainability disclosure

. Score Score Score
Variable (1) ) (3)
Const 98.443** 83.5329* 89.5234**
(43.5035) (42.6779) (40.0631)
In._size 4.63832%** 5.04208%*** 4.36466%**
- (1.52408) (1.44931) (1.42036)
-55.5609* -65.4218** -69.1773%**
Regulatory (26.8987) (26.7632) (25.2345)
. 69.3093*** 65.1075%** 64.2143%**
Collocation (24.8427) (24.2745) (22.7012)
. . -22.6710%**
S.index_social (7.23106)

. . 0.0727838
S.index_environ (0.261826)

. . 0.0621700%***
S.index_economic (0.0078409)
R-squared 0.061748 0.049242 0.155207
Observation 463 475 471

Note: *p < 0.10; ** p < 0.05; *** p < 0.01.
Source: Authors’ elaboration.

For the first model, the s.index_social variable,
representative of social sustainable performance, is
assigned a negative coefficient, which denotes
a negative link between social sustainable performance
and sustainable disclosure. The variable is
significant for alpha values of 0.10, 0.05, and 0.01.
This result leads us to think that the link that exists
between the disclosure of sustainable innovation
and social performance is negative and that
the disclosure of this type of information does not
bring any advantage to sustainable social
performance, as various studies on the subject
demonstrate (Yang et al.,, 2022; Ingram & Frazier,
1980; Fekrat et al., 1996).

The control variable In_size, representative of
the company size, returns a positive coefficient,
highlighting a positive influence on sustainable
disclosure. The same turns out to be significant for
alpha values equal to 0.10, 0.05, and 0.01.

As regards the regulatory and collocation
variables, the coefficients returned show opposite
values. In the first case, there is a negative link
between the variable and sustainable disclosure, and
it is significant for alpha values of 0.10 and 0.05.
In the second case, however, the coefficient
highlights a positive link with sustainable disclosure;
furthermore, as emerges from a comparison
between the critical values of alpha (0.10, 0.05, and
0.01) and the p-value, the variable is significant.

As regards the second model, the variable
s.index_environ, representative of the sustainable
environmental performance, is assigned a positive
coefficient. From this, it can be stated that there is
a positive, albeit not significant, link between
sustainable  environmental performance and
sustainable disclosure. This relationship, although
not significant, denotes how the disclosure of

sustainable innovation is linked to
the competitiveness of companies and to
performance, having a positive impact and
promoting  healthy sustainable development
(Chouaibi et al., 2021; Boons, 2013; Danish, 2021).
The In_size control variable also returns
a positive  coefficient, positively  influencing

sustainable disclosure. The same turns out to be
significant for alpha values equal to 0.10, 0.05,
and 0.01.

As far as the regulatory and collocation
variables are concerned, the coefficients returned
are once again with the opposite sign. In the first
case, there is a negative link between the variable
and sustainable disclosure; the same turns out to be
significant for alpha values equal to 0.10 and 0.05.
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In the second case,
a positive link with sustainable disclosure;
variable is also significant.

Finally, for the third model, the variable
s.index_economic, representative of the sustainable
economic performance, is assigned a positive
coefficient, which denotes a positive connection
between the sustainable economic performance and
the sustainable disclosure. This positive relationship
between the sustainable disclosure of innovation
and firm performance is in line with some studies
on the subject, which argue that the disclosure of
this type of information for firms positively affects
performance (Yin et al.,, 2019; Dawkins & Fraas,
2011; Clarkson et al., 2008; Al-Tuwaijri et al., 2004).

The In_size control variable returns a positive
coefficient, highlighting a positive link with
the sustainable disclosure.

As far as the regulatory and collocation
variables are concerned, the coefficients returned
have the opposite sign. In the first case, there is
a negative link between the variable and sustainable
disclosure. In the second case, the coefficient
highlights a positive link with sustainable disclosure.
All the variables of the third of the last model also
turn out to be significant, as emerges from
a comparison between the critical values of alpha
(0.10, 0.05, and 0.01) and the p-value.

As regards the goodness of fit of the three
models, the largest R-squared is highlighted for
the third and last model, with a value equal to
0.155207. Furthermore, to avoid collinearity
problems, the variance inflation factor (VIF) test was
performed on each single model, finding values that
are around one and which, therefore, highlight
the absence of collinearity between the variables
(Table 2).

the coefficient highlights
this

Table 2. VIF test for models

Variable (1) 2) (3)
Ln_size 1.023 1.012 1.016
Regulatory 1.020 1.010 1.011
Collocation 1.022 1.039 1.022
S.index_social 1.021
S.index_environ 1.017
S.index_economic 1.005

Source: Authors’ elaboration.

The results to which the work arrives support
our research question. In fact, the activities and
investments in sustainable innovation carried out by
the sample companies and communicated in
the sustainability reports improve the companies’

performance.
@
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With reference to the sustainable
environmental and economic sphere, we can state
that there is a positive relationship between
the disclosure of innovation in a sustainable key and
sustainable corporate performance. As attention
grows towards best practices that protect
the environment, health, and the local area,
disclosure increases with a positive impact on
the company’s sustainable performance.

This attention does not represent a trend for
companies, but a development guideline necessary
to respond to an increasingly attentive consumer
and an increasingly stringent regulatory framework.
All of this can open up the possibility of new
business opportunities for companies and become
a competitive lever.

The same thing cannot be said with reference
to the social sphere, since the results that
the analysis returns show a negative relationship
between socially sustainable performance and
the disclosure of sustainable innovation.

In fact, contrary to what one might imagine,
the more companies pay attention to the disclosure
of the social sphere, the more the relationship with
sustainable social performance tends to shrink.

The analysis carried out shows that
the attention of the companies in the sample with
respect to the sustainability of innovation is
different. Despite everything, the interest in
strategic choices that encourage good environmental
and economic sustainability practices by each
company seems to prevail over the attention
dedicated to the social sphere.

In any case, companies can only benefit from
the disclosure of the sustainability of innovation,
which can inhibit corporate irregularities and
improve the transparency of information, increasing
the trust of stakeholders by making them
understand the actual conditions of good
functioning of companies, the corporate reputation
thus increasing the motivation to invest in
the sustainability of innovation.

Our analysis allows us to affirm that innovation
is one of the best tools available for companies
today to achieve organizational and economic
growth, as it provides key differentiators to meet or
create a need and compete in the market, surviving,
growing, and thriving sustainably. Companies
committed to sustainable innovation go beyond
immediate revenues, as investments in sustainable
innovation, if well-managed, generate rapid returns.

Any innovation that promotes sustainable
development models protects the environment and
the land, improves the quality of life, increases
levels of profitability, eases the pressures of
stakeholders without sacrificing profit.
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