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Abstract

This paper investigates the impact of aligning an innovation strategy with Environ-
mental, Social, and Governance (ESG) practices on innovation and non-innovation
performance variables. Drawing on principles from Stakeholder Theory and Social
Network Theory of Innovation, the research hypothesizes that ESG-driven firms will
outperform firms that are not ESG-driven in terms of future innovation outcomes,
labor productivity, exporting and survival rates. Using the Technological Innova-
tion Panel (PITEC) database, a panel of Spanish companies, the study compares the
performance of two groups of innovative firms: firms that declare that at least one
of the ESG goals are relevant for their innovation activities (ESG-driven compa-
nies) and matched firms that regard all three ESG goals as not important (non-ESG
companies). Our findings reveal that ESG-driven companies exhibit a better future
innovation performance and that, in terms of labor productivity, exporting, and sur-
vival their performance is never inferior than that of innovative firms that are not
ESG-driven.
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1 Introduction

In 2006, the United Nations (UN) launched the Principles for Responsible Invest-
ment (PRI) to meet the global need for a framework that would encourage institu-
tional investors to voluntarily incorporate Environmental, Social, and Governance
(ESG) factors into their investment decisions and ownership practices. ESG is an
abbreviation coined in 2004 in the report “Who cares Wins: Connecting Financial
Markets to a Changing World” by 20 financial institutions in response to a request
from Kofi Annan, the Secretary-General of the United Nations (Gillan et al., 2021).
ESG factors encompass three aspects. First, the “Environmental (E)” factor refers to
climate change mitigation and adaptation, and, in turn, to resource use, emissions,
recycling, waste management, and greenhouse gas emissions as well as the environ-
ment more broadly, for instance, the preservation of biodiversity, pollution preven-
tion and the circular economy. Second, the “Social (S)” factor addresses issues of
inequality, inclusiveness, labour relations, investment in people and their skills and
communities, as well as workforce treatment, human rights, community interests,
and product responsibility, with an emphasis on building trust and loyalty among
stakeholders. Third, the “Governance (G)” factor focuses on the governance of pub-
lic and private institutions - including management structures, employee relations
and executive remuneration - and it plays a fundamental role in ensuring the inclu-
sion of social and environmental considerations in the decision-making process and
the compliance with best-practice corporate governance principles (European Com-
mission, 2023).

The PRI initiative is supported by an international network of signatories who
voluntarily commit to implementing the six PRIs in their investment practices and
report on their progress.! While the concept of Corporate Social Responsibility
(CSR) existed at that time, corporate scandals and financial crises, such as those
involving Enron and the 2008 financial crisis changed the landscape and increased
scrutiny of governance practices as a means to regain stakeholders’ trust. This shift
in perspective gave rise to the broader concept of Environmental, Social, and Gov-
ernance (ESG), which takes governance practices explicitly into account.” There-
fore, ESG is a broader concept and, at the same time, implies a more profound level
of integration into business strategy and decision-making processes than CSR.

The notion that companies should address a wide range of ESG issues has gained
traction among individuals, businesses, and institutions, as evidenced by the signifi-
cant increase in signatories to the PRI and the substantial assets under their control.
For instance, Gillan et al. (2021) report that more than 3000 institutional investors
and service providers have embraced the PRI, with the assets under management for

! Principle 1: We will incorporate ESG issues into investment analysis and decision-making processes.
Principle 2: We will be active owners and incorporate ESG issues into our ownership policies and prac-
tices. Principle 3: We will seek appropriate disclosure on ESG issues by the entities in which we invest.
Principle 4: We will promote acceptance and implementation of the Principles within the investment
industry. Principle 5: We will work together to enhance our effectiveness in implementing the Principles.
Principle 6: We will each report on our activities and progress towards implementing the Principles.

2 CSR indirectly encompasses governance issues as they pertain to environmental and social considera-
tions.
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these entities experiencing significant growth, from $6.5 trillion in 2006 to over $86
trillion in 2019. This reflects a growing recognition of the importance of ESG fac-
tors in sustainable and responsible business practices that have attracted the atten-
tion of investors, corporate managers and also researchers.

As a consequence, the corpus of literature has experienced a continuous and
substantial growth over the past decade (Daugaard & Ding, 2022). While the ESG
concept is relatively recent, the body of related research is substantial. This is pri-
marily because ESG comprises three distinct aspects (environmental, social, and
governance), and many papers that claim to focus on ESG delve into just one or two
of these dimensions instead. In this regard, a significant portion of existing studies
on this subject assess ESG activities by considering the environmental and social
dimensions together, that is, CSR. Hence, since ESG is rooted in CSR, many papers
have employed these two terms interchangeably (Garcia et al., 2017; Gillan et al.,
2021). Even though this study considers ESG-driven companies, defined as those
that regard the three ESG-related goals as relevant in their innovation activities, for
the purpose of the literature review of this paper, we analyze the CSR/ESG litera-
ture, understanding that CSR emphasizes the environmental and the social aspects
and that ESG adds the governance issues.

The main focus of prior CSR/ESG research has encompassed five key areas: (1)
exploring the correlation between market characteristics, including country, state,
and industry, and the implementation of CSR/ESG practices (Liang & Renneboog,
2017; Jha & Cox, 2015; Borghesi et al., 2014; 2) examining the relationship between
firm management attributes, such as board composition, executive profiles, compen-
sation structures, and internal governance, and the adoption of CSR/ESG initiatives
(Bénabou & Tirole, 2010; Cronqvist & Yu, 2017; McCarthy et al., 2017; 3) inves-
tigating the associations between various ownership structures, including institu-
tional, family, and state ownership, and CSR/ESG activities (Hoepner et al., 2023;
Chen et al., 2020; Abeysekera & Fernando, 2020; Boubakri et al., 2019; 4) assess-
ing the influence of CSR/ESG actions on firm risk, encompassing aspects such as
cost of capital, systemic risk, credit risk, and legal risk (Lins et al., 2017; Albuquer-
que et al., 2019; Hoepner et al., 2023), and (5) scrutinizing the connection between
CSR/ESG practices on the one hand, and firm value and performance on the other
(Fatemi et al., 2015; Friede et al., 2015; Buchanan et al., 2018).

The purpose of this paper is to contribute to the fifth line of research analyz-
ing how the incorporation of environmental, social, and governance practices into
a company’s innovation strategy affects its future innovation outcomes and perfor-
mance indicators.” Following Gillan et al. (2021) and Galbreath (2013), the impact
of management decisions regarding ESG dimensions on firm performance is one
of the most contentious inquiries within the extensive body of literature on ESG/
CSR. In light of the substantial investments made in these initiatives, a fundamental

3 In this paper the innovation definition employed is the one included in the Oslo Manual (OECD and
Eurostat, 2018): “A new or improved product or process (or combination thereof) that differs signifi-
cantly from the unit’s previous products or processes and that has been made available to potential users
(product) or brought into use by the unit (process).”
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question arises on whether ESG-driven efforts pay off in terms of better perfor-
mance.? In this line, a number of empirical studies have analyzed the relationship
between ESG and Future Financial Performance (FINP). Even though most of these
studies found a positive relationship between ESG-driven firms and future firm per-
formance (Allouche & Laroche, 2005; Ambec & Lanoie, 2008; Griffin & Mahon,
1997), there are also contradictory findings (Friedman, 1970) and non-significant
results in other studies (Margolis & Walsh, 2003; Orlitzky et al., 2003). Conse-
quently, whether and how ESG actions influence future financial performance is still
a source of disagreement and debate among researchers and managers (Lu et al.,
2014; Wang & Sarkis, 2017).

By analyzing a number of non-financial performance indicators, this paper con-
tributes to the academic debate and complements existing studies. Specifically, this
is done by estimating the difference in performance between companies that empha-
sizes ESG goals on their innovation strategies and companies that do not in terms
of innovation outputs (probability of introducing new products, new processes, and
products new to the market, as well as percentage of sales derived from new prod-
ucts) and in terms of labor productivity, exporting status and likelihood of firm sur-
vival. These performance dimensions play a critical role in enabling firms to sus-
tain a competitive advantage. For all these reasons, we hypothesize that ESG-driven
firms are more innovative in the future, present a greater labor productivity, are more
export-oriented and, are more likely to survive than comparable non-ESG firms.

From the methodological point of view, this paper uses the data from the Techno-
logical Innovation Panel (PITEC database), which is a yearly survey from the Span-
ish National Statistical Institute. This dataset provides detailed information on inno-
vation inputs and outputs of a panel of Spanish firms as well as some information on
firm characteristics. Using information on stated innovation goals, innovative firms
can be classified into two broad categories as to the orientation of their innovation
goals: ESG-driven firms and non-ESG firms. The former group includes companies
that regard at least one of the three ESG goals (environmental, social, and/or gov-
ernance) as relevant in their innovation activities. The latter group includes firms
that regard none of the three cited ESG goals as relevant for innovation. We employ
two different thresholds in the declared importance of innovation goals to classify
innovative firms into these two groups, as explained later. Within the group of ESG-
driven firms, we may consider different subclassifications, such as firms that regard
environmental goals (and possibly social and governance goals) as relevant, firms
that regard social (and possibly environmental and governance goals as relevant),
firms that regard governance goals (and possibly environmental and social goals)
as relevant, and firms that regard all three ESG goals as relevant. In our empirical
analysis, we compare future innovation and non-innovation performance of different
subgroups within ESG-driven firms on one hand, and non-ESG driven firms on the
other.

To control for the non-random nature of ESG-driven strategies and to address the
concern regarding the possibility that better-performing firms are precisely the ones

4 In 2019 alone, 300 mutual funds with ESG mandates received a total of $20 billion in net flows, which
was four times the 2018 total.
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adopting ESG-driven innovation strategies, this paper uses matching to create a bal-
anced sample of control firms, based on pre-treatment observed firm characteristics. By
balancing covariates between treatment and control groups, it becomes more plausible
to infer a causal relationship between the treatment and the outcomes. We find robust
evidence on the positive relationship between adopting an ESG-driven innovation strat-
egy and having a better future innovation performance. We also find evidence suggest-
ing that ESG-driven firms enjoy a never reduced future labor productivity, present a
better exporting performance, and are more likely to survive, although this evidence is
less robust to changes in the classification criterion and estimation method.

From the theoretical point of view, this study has two main contributions. First,
its results contribute to support the Stakeholder Theory, in the sense that shows that
by prioritizing stakeholder interests and aligning them with ESG actions, companies
can enhance their innovation outcomes and improve important performance met-
rics. Although the majority of studies are in line with the stakeholder perspective,
establishing a positive link between ESG-driven firms and future firm performance,
there are also conflicting findings supporting Agency Theory and non-significant
outcomes in other research. Consequently, the influence of ESG initiatives on future
firm performance remains a contentious subject of debate to which this paper con-
tributes. Second, it establishes a link between the Social Network Theory of Inno-
vation and the Stakeholder Theory. As previously stated, the Stakeholder Theory
posits that taking into account a wider range of stakeholders interests will help
the company to better address their concerns and survive in the future. This paper
relates this argument with the innovation literature focused on the analysis of the
external sources to innovate, in particular, with the Social Network Theory of Inno-
vation. This theory states that innovation is the result of a networked and collabora-
tive process, where the flow of information and knowledge among interconnected
actors drives the creation and diffusion of new ideas and technologies. Therefore,
this paper relies on the Social Network Theory of Innovation to give support to the
Stakeholder theory: ESG-driven companies are characterized because they proac-
tively engage with stakeholders, seek their input and feedback, respond to their con-
cerns and build trust through transparent communication. This continuous engage-
ment with stakeholders generates a competitive advantage, called social capital, that
contributes to a better innovation and firm performance.

The remainder of the paper is organized as follows: Sect. 2 presents and develops
the hypotheses, Sect. 3 presents the data and methodology. Section 4 discusses the
results and Sect. 5 offers some concluding remarks. Results from robustness checks
are presented in the Appendix.

2 Hypotheses development

CSR is commonly understood as “the commitment of businesses to contribute to
sustainable economic development by working with employees, their families, the
local community and society at large to improve their quality of life” (World Busi-
ness Council for Sustainable Development, 1999). Broadly speaking, CSR actions
primarily emphasize a company’s responsibility to give back to society and engage
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in ethical activities designed to fulfill immediate social or environmental needs.
These actions are not always integrated into a company’s overall strategy and, often,
are managed as standalone initiatives. Then, CSR requires a low level of integra-
tion in the business strategy. Moreover, by focusing on environmental and social
aspects, CSR may be regarded as a subset of ESG. Conversely, ESG refers to how
corporations and investors integrate environmental, social and governance concerns
into their business models with the objective of creating sustainable value for all
stakeholders (Gillan et al., 2021). Given the long-term focus of ESG actions, they
become integral components of the company’s core business strategy and decision-
making processes. As a result, companies embracing ESG principles incorporate
these factors into their strategic decisions and risk management. Thus, CSR and
ESG fundamentally differ in scope and the level of integration within the company
strategy. However, despite these differences, previous research has used these terms
interchangeably (Garcia et al., 2017; Gillan et al., 2021).

The existing literature has approached CSR/ESG-related issues through two main
theoretical frameworks: the Agency Theory and the Stakeholder Theory. From the
perspective of the Agency Theory, integrating environmental, social and/or govern-
ance actions on companies’ strategies are the result of agency problems that drag
wealth creation. This relies on Friedman’s argument that managers should solely
focus on maximizing firm profits and fulfilling the main goals of shareholders
(Friedman, 1970) and not the ones of the different stakeholders. From this perspec-
tive, allocating corporate resources in CSR/ESG initiatives is seen as detrimental
to shareholder value and profit maximization, essentially seen as a cost rather than
an investment. Several studies support this view, suggesting that managers who
take part in CSR/ESG-related activities benefit themselves at the expense of reduc-
ing value for shareholders (Bénabou & Tirole, 2010; Masulis & Reza, 2015; Brown
et al., 2006) and that managers that invest in social activities prioritize their personal
reputation over the company profits (Barnea & Rubin, 2010). Summarizing, accord-
ing to the Agency Theory, CSR/ESG activities are not aligned with shareholders’
interests because they are an investment that does not pay off and, in turn, decrease
the value created.

In contrast to the Agency Theory, the Stakeholder Theory (Freeman, 1984),
argues that managers should be accountable to all stakeholders, not just sharehold-
ers. According to this perspective, managers “must pay attention to any group or
individual, who can affect or is affected by the organization’s purpose, because that
group can hinder [the firm’s] accomplishments” (Freeman 1984, p. 52). The effec-
tive incorporation of these diverse interests is crucial for managers to navigate the
stakeholder landscape and develop a comprehensive understanding of their genu-
ine concerns (Bhattacharya et al., 2008; Brower & Mahajan, 2013). Following this
theoretical framework, even though CSR/ESG activities may reduce short-term
earnings, they do not sacrifice corporate long-term value. Indeed, they maximize
the long-term welfare of shareholders, protecting the interests of all stakeholders in
terms of ESG factors (Peng & Isa, 2020). Therefore, the Stakeholder Theory claims
that managers must always consider the impact of business decisions on the environ-
ment, society and corporate governance to be able to generate a sustainable manage-
ment strategy that maximizes the long-term value for all stakeholders.
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Regarding the empirical evidence of the relationship between CSR/ESG and
performance, a large number of studies provide support for the Stakeholder The-
ory showing a positive direct relationship between CSR/ESG activities and finan-
cial performance. Specifically, following the systematic review of Van Beurden
and Gossling (2008), 68% of the contributions surveyed show a significant positive
relationship between Corporate Social Performance (CSP) and Corporate Financial
Performance (CFP), the 26% found no significant relationship and the remaining
6% found a significant negative relationship. For example, among the studies that
show a positive impact, Orlitzky et al. (2003) perform a meta-analysis review of
52 studies generating a total sample size of 33,878 observations to analyze whether
there is a relationship between Corporate Social Performance (CSP) and Corporate
Financial Performance (CFP). Their results show that there is a positive relationship
with a high degree of certainty between the two variables, both across industries and
across study contexts. In an attempt to update the meta-analytic review, Allouche
and Laroche (2005), conducted the analysis of 82 published studies that refer not
only to the US but also to the UK. Again, the results are consistent with Corporate
Social Performance (CSP) having a positive impact on Corporate Financial Perfor-
mance (CFP) and this is stronger in the UK context. In the same line, Shen and
Chang (2009) studied the difference in financial performance between companies
that invest in CSR and companies that do not, based on Taiwanese data from 2005
to 2006. They explicitly take into consideration non-random adoption of CSR prac-
tices. Although the four matching methods used provide marginally different results,
they conclude that companies involved in CSR practices usually obtain significantly
higher values on pretax income to net sales and profit margin. Gillan et al. (2010),
using the ESG scores from the Kinder-Lydenberg-Domini (KLD) database dur-
ing the period 1992-2007, found that companies with stronger ESG performance
have an increased operating performance, efficiency and firm value than the others.
According to Ameer and Othman (2012), who analyzed data from 100 sustainable
global companies in 2008, these companies exhibited a higher average sales growth,
return on assets, pre-tax profits, and cash flows from operations. Furthermore, this
enhanced financial performance not only increased but also remained consistent
throughout the sample period. Also, Eccles et al. (2014) analyzing a sample of 180
U.S. companies and employing propensity score matching found that firms that had
adopted sustainable policies by 1993 had a stronger stock market and accounting
performance in 2009 than their non-adopting counterparts. Flammer (2015) using
a sample of U.S. public trade companies during the period 1997-2002, showed, by
means of a regression discontinuity design, that companies that adopt CSR propos-
als increase the shareholder value by 1.77% and also achieve a superior accounting
performance.

However, there are also papers that found a negative relationship. For instance, Di
Giuli and Kostovetsky (2014), in their analysis of the relationship between changes
in a firm’s ESG/CSR scores and its revenue growth over three years, discovered that
when companies extend their ESG/CSR policies, the eventual outcome is a future
stock underperformance and a long-term decline in ROA. Similarly, Masulis and
Reza (2015) found that the stock market responded negatively to the announcement
of corporate philanthropic contributions, implying that investors did not place a high
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value on this type of ESG/CSR activity. Furthermore, Servaes and Tamayo (2013)
determined that the correlation between ESG/CSR and firm value is dependent on
the extent of advertising. They found that among companies that do not advertise,
ESG/CSR investments either have a detrimental impact or show no connection to
firm value. Finally, there are papers that show a non-significant relationship. For
instance, Hsu et al. (2018), who analyzed state-owned firms, concluded that environ-
mental choices are not significantly linked to shareholder value in terms of Tobin’s
q or long-term profitability. In the same line, Humphrey et al. (2012), who examined
CSP ratings for firms in the UK, found no variations in the risk-adjusted perfor-
mance of UK firms with high or low CSP ratings. They concluded that CSR does
not have a positive impact in terms of risk or return.

Given these heterogeneous results, a gap in the literature still remains, call-
ing for a deeper inquiry into the influence of CSR/ESG practices on firm perfor-
mance through its indirect effect on firm innovation capacity (Bocquet et al., 2013;
Costa et al., 2015; Hull & Rothenberg, 2008; Lioui & Sharma, 2012; McWilliams
& Siegel, 2000). As Galbreath (2013) states, given the challenges associated with
determining the financial benefits of ESG investments in the short and/or long-term
(Dyllick & Hockerts, 2002; Hahn et al., 2010), areas of research beyond ESG’s
direct link to financial returns are needed.

Following this argument, we believe that it is important to analyze several other
variables related to firm performance that may be influenced by the ESG orienta-
tion of firm’s innovation strategies. Hence, this paper investigates the differences
between ESG-driven and non-ESG firms in terms of the probability of introduc-
ing new products and/or processes, as well as the percentage of sales derived from
new products. Furthermore, we explore whether the adoption of ESG-driven inno-
vation strategies improves labor productivity and determine if these companies are
more active in foreign markets than comparable non-ESG firms. Finally, as these
performance dimensions play a critical role in enabling firms to sustain a competi-
tive advantage, this paper also analyzes the difference between ESG-driven and non-
ESG firms in terms of firm survival.

2.1 ESG-driven strategy and innovation performance

Innovative firms used to rely mostly on internal sources of knowledge to inno-
vate, such as R &D activities conducted by existing departments, innovative prac-
tices within the organization, educational events and employee-driven initiatives.
According to the Closed Innovation paradigm, firms were responsible for the
entire innovation process - from idea generation to financing and support- operat-
ing under the self-reliant principle: “If you want something done right, you have
got to do it yourself” (Chesbrough 2003, p. 33). However, in today’s business
landscape characterized by rapidly decreasing time to market, shorter product
life-cycle and the growing expertise of customers, (Bidault & Cummings, 1994;
DeBresson & Amesse, 1991), companies overly focused on internal research
run the risk of missing numerous opportunities. Many of these opportunities
lie beyond the company’s existing business scope or require collaboration with
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external technologies to unlock their potential (Chesbrough, 2003). As a result,
the ability to exploit external knowledge has become a critical component of
innovative performance (Cohen & Levinthal, 1990).

This shift in the business landscape has prompted a substantial body of literature
that examined the relationship between internal and external R &D strategies. At
the core of this literature is the debate on the complementarity or substitutability
between internal and external R &D strategies for managing innovation, a discourse
accompanied by mixed empirical evidence. On one hand, there are studies that have
demonstrated that internal R &D and external technology sourcing are complemen-
tary innovation activities (Cohen & Levinthal, 1990; Rigby & Zook, 2002; Cassi-
man & Veugelers, 2006; Lokshin et al., 2008; Rothaermel & Hess, 2007; Schmiede-
berg, 2008). On the other hand, there are also papers that have found substitutability
(or no complementarity) between internal and external sources of innovation (Hess
& Rothaermel, 2011; Laursen & Salter, 2006; Vega-Jurado et al., 2009). In an
attempt to explain the different previous results, Hagedoorn and Wang (2012) argue
that internal R &D and external R &D are complements or substitutes depending
on the level of in-house R &D: substitutes for low levels of internal R &D, and
complements for high levels of internal R &D. Additionally, from a methodologi-
cal perspective, Piga and Vivarelli (2003) emphasize the significance of addressing
selectivity bias: the decision to cooperate in R &D is contingent on the prior internal
decision to undertake R &D and, hence, is not appropriate to use a single equation
framework.

Without delving into the complementarity-substitution effect, other researchers
highlighted the benefits of using diverse knowledge sources to innovate. Specifically,
Cohen and Levinthal (1990) demonstrated that the innovative process is facilitated
by knowledge diversity, allowing individuals to form novel associations and link-
ages; Kogut and Zander (1992) argued that increased diversity in complementary
knowledge sources enhances the probability of successful innovation, emphasiz-
ing that innovation often stems from knowledge recombination; Baldwin and Clark
(2000), Baldwin and Clark (2006) highlight the benefits of conducting multiple par-
allel searches in innovation; Amara and Landry (2005) found that firms introducing
innovations with a greater degree of novelty are more likely to use a wider range of
information sources to develop or improve their products and Leiponen and Helfat
(2010) emphasizes that accessing a greater number of knowledge sources improves
the likelihood of obtaining valuable innovation outcomes, particularly with regard to
the “value” of newly commercialized innovations in terms of sales revenues.

The simultaneous pursuit of internal and external R &D strategies has been
termed by Chesbrough (2003) as “Open Innovation”. Embraced by an increasing
number of firms in recent decades, Open Innovation involves integrating external
sources into the firm’s innovation processes and competitive strategy (Chesbrough,
2003). Successful open innovators effectively commercialize external ideas by uti-
lizing both external and in-house pathways to navigate the market (Chesbrough,
2003). This transformative process challenges the traditional firm boundaries, mak-
ing the firm more porous and embedded in loosely coupled networks comprising
various actors that, both collectively and individually, collaborate towards a shared
goal.
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The emphasis on openness and interaction in innovation research aligns with a
broader exploration of the relationship between collaboration/cooperation and inno-
vation. This alignment is supported by various studies across different sectors. For
instance, Shan et al. (1994) noted a correlation between cooperation and innovative
output in biotechnology start-up firms; Powell et al. (1996) found that biotech firms
engaged in cooperative networks exhibited superior innovative performance; Ahuja
(2000), in an analysis of inter-firm collaboration linkages, found that both indirect
and direct ties influence a firm’s ability to innovate, with the effectiveness of indirect
ties moderated by the number of the firm’s direct ties. Moreover, Becker and Dietz
(2004) asserted that engaging in R &D cooperation with various partners increases
the likelihood of innovation; Bullinger et al. (2004) found that collaboration with
universities, research institutes, suppliers, customers, and other actors played a valu-
able role in the process of knowledge and innovation creation; Liefner et al. (2006)
discovered that collaborating with foreign companies facilitated the acquisition of
new ideas and entry into the market with innovative products, while cooperation
with universities was primarily employed for the design of new products and Nieto
and Santamaria (2007) concluded that collaborative networks involving diverse part-
ner types exert the most significant influence on the level of innovation novelty.

These more recent models of open innovation emphasize the interactive nature of
the innovation process and highlight the importance of the breadth of information
sources utilized by firms (Von Hippel, 1976; Leiponen, 2000, 2002; Rosenkopf &
Nerkar, 2001; Veugelers & Cassiman, 1999). For instance, Katila and Ahuja (2002)
argued that a firm’s innovative performance is determined by the independent and
interactive effects of search depth -how the firm reuses its existing knowledge- and
search scope -how widely the firm explores new knowledge- and Laursen and Salter
(2006) found that companies exhibiting a broad external search -defined by the num-
ber of external sources or search channels- and a deep external search -defined by
the extent to which firms draw deeply from the different external sources or search
processes- tend to be more innovative. Nevertheless, given that innovation search
and cooperation can be time-consuming, costly and labor-intensive (Kaiser, 2002),
there is a threshold beyond which additional exploration of innovation sources
becomes less productive, and the advantages of openness start yielding decreasing
returns (Katila & Ahuja, 2002; Laursen & Salter, 2006).

To gain a profound understanding of knowledge exchange and the promotion
of collaboration, the concept of networks has gained prominence in the innova-
tion literature. In this regard, the network theories of innovation have evolved from
more restricted networks with clients, suppliers and research partners to consider
a broader range of institutional and social actors as sources of information (Nel-
son, 1993; Edquist, 1997; Edquist & Hommen, 1999; Lundvall, 2016). Specifi-
cally, the theories of social networks in innovation posit that innovation stems from
research and dynamic interactions among firms and various actors, with a pivotal
role assigned to the knowledge possessed by each network member, which is contex-
tually connected to the environment and its participants (Amara & Landry, 2005).
Possessing contextualized knowledge ensures that individual actors contribute to
enhancing various facets of a firm’s absorptive capacity, thereby increasing the ben-
efits of cooperation (Mendi et al., 2020). Simultaneously, this approach reduces the
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likelihood of considering excessive actors that exhibit diminishing returns. In that
sense, the social network theories of innovation lay more emphasis on the strate-
gic importance of relational rather than technical tools and assume that the creation
of competitive advantages rest on the social capital generated. Even though social
capital can take different forms, in innovation literature it specifically refers to trust,
which is developed over time through repeated interaction, and through the breadth
of the network.

Some earlier contributions have asserted a positive relationship between ESG/
CSR and innovation outcomes, yet none of them has evaluated this connection
through the lens of the Social Network Theory of innovation. For instance, Porter
and Kramer (2006) or Kramer and Porter (2011) argue that engaging in CSR is an
important source of innovation because it implies a social process whose result is a
share-value creation. Also, Hull and Rothenberg (2008) present evidence that the
firm’s involvement in CSR practices positively influence the company’s performance
through the adoption of innovation related processes. This is supported also by Boc-
quet et al. (2013), who find that firms engaging in CSR activities are more likely to
be innovative in terms of their processes and generation of products. Reverte et al.
(2016) presented evidence demonstrating that adopted CSR policies directly impact
the firm performance and innovation capacity of 133 eco-responsible Spanish firms.
Similarly, Ueki et al. (2016) utilized questionnaire survey data from Thai trucking
firms and provided empirical evidence of a significant positive effect of firms’ CSR
activities on innovation.

At the same time, ESG-driven companies are characterized by their commitment
to ethical, sustainable, and responsible business practices regarding the environ-
ment, society and governance. Following the Stakeholder theory, these companies
consider the interests of all stakeholders and this external engagement allows the
firm to expand its innovation-related knowledge and improve its absorptive capac-
ity, encouraging higher levels of innovation activity (McWilliams & Siegel, 2000).
That is, while internal stakeholders facilitate the combination of knowledge and
capabilities within the firm, maintaining good relations with external stakeholders
enables the firm to have access to diverse and contextualized external knowledge
and information (Choi & Wang, 2009). Greater absorptive capacity and access to
diverse expert sources of information for innovation enhance the firms’ innovation
capabilities and thus increase the probability of sustaining innovation in the future.

Linking the Stakeholder Theory—which asserts that managers should be account-
able to a wider set of stakeholders- to the Social Network Theory —which states that
operating within networks increase the firm’s ability to identify and generate innova-
tion opportunities that could not be identified otherwise (Raab, 2019; Burt, 2000)-,
this paper considers that ESG-driven companies are in a better place to identify and
respond to strategic opportunities and challenges through continuous evaluation
stakeholder relationships (Driessen & Hillebrand, 2013; Vilanova et al., 2009), and
that the more constant and intense the relationships are, the more likely the informa-
tion will be used to develop innovations (Amara & Landry, 2005). With a superior
position in these two dimensions -increased awareness and capability to implement
more innovation opportunities-, ESG-driven firms gain a comparative advantage in
innovation over non-ESG counterparts. Consequently, this advantage is expected to
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result in a superior future innovation performance for ESG-driven innovative firms
compared to their non-ESG counterparts.

Drawing on these arguments, the first hypothesis suggests that ESG-driven com-
panies, by considering a broader set of stakeholders, are better positioned to sustain
future innovation compared to non-ESG driven companies. As a result, this advanta-
geous positioning (social capital) leads to higher levels of innovation outputs.

Hypothesis 1 ESG-driven companies present better future innovative performance
than non-ESG companies.

2.2 ESG-driven strategy and labor productivity

As previously mentioned, ESG-driven companies distinguish themselves by their
commitment to addressing the diverse needs of a broad spectrum of stakeholders,
which may encompass employees, suppliers, customers, competitors, shareholders,
and communities, among others. The effectiveness of meeting these varied stake-
holder needs relies on the managerial capacity to comprehend the complex stake-
holder landscape and integrate these multifaceted external interests into the corpo-
rate strategy (Costa et al., 2015). Analyzing the distinct needs of this network of
stakeholders, who possess contextualized knowledge, and engaging in interactions
with them, provides managers with valuable social capital for the development of
new products and processes, or enhancements of existing ones.

Labor productivity is a crucial indicator of a firm’s efficiency and effectiveness
in employing its human resources to produce goods or services. A higher labor pro-
ductivity means that the firm produces more output or generates more value per unit
of labor input (Samuelson & Nordhaus, 1989). In the context of ESG-driven com-
panies, the consideration of diverse and contextualized knowledge, combined with a
commitment to being accountable to various stakeholders, leads to the adoption of
innovations in the value chain of the firm (Drempetic et al., 2020). The value chain
includes all the activities and processes that a company undertakes from the initial
stages of product or service development to its delivery to customers. Consequently,
integrating ESG considerations into the value chain becomes a pivotal strategy for
promoting responsible and sustainable business practices (Porter & Kramer, 2006).
A closer examination of the discrete actions associated with each of the three ESG
dimensions enables us to discern their impact on the value chain.>.

First, the implementation of environmental actions generates cost reduction
and resource optimization. Companies that apply actions such as waste reduction,
resource conservation and energy efficiency can reduce production costs and opti-
mize the resource utilization. These companies display a strong sustainability propo-
sition on plastics and packaging, are more water-efficient and have a lower unit-cost
structure (Derwall et al., 2005).

5 For a thorough analysis of how CSR actions influence the value chain, see (Porter & Kramer, 2006)
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Second, the implementation of social actions positively impacts the work envi-
ronment, leading to increased employee motivation, commitment, engagement and
productivity. Moreover, ESG-driven companies that foster a positive workplace cul-
ture attract millennials who are seeking purposeful job opportunities, improving tal-
ent retention and productivity in the workplace (Greening & Turban, 2000).

Finally, the implementation of governance actions improves accountability, trans-
parency and risk management. ESG-driven companies prioritize stakeholder inter-
ests and proactively address potential risk associated with their operations with the
objective to maintain an enhanced reputation and brand image. ESG goals, there-
fore, may represent an added incentive to achieve a better performance. This proac-
tive risk management approach reduces the likelihood of adverse, punitive regula-
tory outcomes (Ansari et al., 2013) and avoid costly complications and interferences
to their daily operations that could result in a reputational damage. Additionally,
the greater accountability of ESG-driven companies encourages them to optimize
investments and the use of resources, including labor, resulting in a better financial
performance (Fatemi et al., 2015; Ioannou & Serafeim, 2010).

Overall, companies that regard ESG goals as relevant, taking into consideration
a wider array of stakeholders and harnessing the contextualized knowledge within
their networks, are likely to implement environmental, social, and governance prac-
tices that result in increased labor productivity. Moreover, these improvements in
productivity are likely to be long-lasting, since they involve profound changes in the
productive structure of the firm, as argued in the previous paragraphs. Therefore,
the second hypothesis once again bridges the principles of the Stakeholder Theory,
which advocates that companies bear the responsibility of considering the concerns
and well-being of all parties impacted by their operations, with the Social Network
Theory of Innovation. The latter theory asserts that interactions within a network
lead to the creation of social capital, which, in this specific context, translates into
increased innovation, operationalized through the adoption of environmental, social,
and governance practices. Hence, the second hypothesis argues that innovative com-
panies that are ESG-driven, present higher labor productivity than innovative firms
that are not ESG-driven.

Hypothesis 2 ESG-driven companies have higher future labor productivity com-
pared with non-ESG driven companies.

2.3 ESG-driven strategy and internationalization

Cassiman and Golovko (2011) and Cho and Pucik (2005) show that the critical
drivers of national competitiveness are innovation and internationalization. We
already argued that ESG fosters innovation through the explicit consideration of
the stakeholders’ interests, and we focus now on the internationalization part. In
particular, we argue that the consequences of adopting an ESG-driven innovation
strategy include a higher probability of exporting in the future.

First, ESG-driven companies show a higher degree of innovation persistence
and adaptability compared with their peers. Their emphasis on prioritizing
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stakeholder interests and cultivating social capital within their network enables
them to remain vigilant to environmental shifts impacting their stakeholders. Lev-
eraging their context-sensitive knowledge, these companies can swiftly customize
and fine-tune their products or services to align with specific market conditions.
This adaptability significantly enhances the likelihood of succeeding in foreign
markets. Previous research has shown a positive relationship between innovation
and export performance, indicating that more innovative firms tend to perform
better internationally (Golovko & Valentini, 2011). Given the greater innovation
showed by ESG-driven companies, we can expect them to achieve greater success
in foreign markets.

Second, ESG-companies, driven by sustainability, ethical practices and social
responsibility, enjoy a positive corporate reputation and a strong brand image
(Gupta, 2002). This positive perception attracts customers, investors and other
stakeholders, leading to increased market share and customer loyalty (Albu-
querque et al., 2019). Stakeholders, including consumers, employees, and inves-
tors, prefer transparent firms, especially as economies move to more responsible
accounting to mitigate ESG risks and avoid costly penalties (Eccles et al., 2014).
A company’s ESG reputation holds significant importance for its status, fundrais-
ing efforts, and consequently, its ability to withstand competitive pressures and
ensure survival in the market. (Brown & Dacin, 1997; Cornell & Shapiro, 1987;
Hammond & Slocum, 1996)

Third, ESG-driven companies may benefit from improved access to capital and
lower cost of capital due to their positive reputation. Investors and value chain
partners increasingly seek companies with strong ESG performance. In conse-
quence, ESG-driven companies may find it easier to access funding, obtain
advantageous loan terms, and benefit from lower borrowing costs. Helm (2007)
claims that a company with a good reputation is perceived to be “less risky than
companies with equivalent financial performance, but with a less well-established
reputation.” ESG activities foster trust between investors and managers (In et al.,
2014) and reduce the level of information asymmetry and adverse selection costs
associated with equity raising. Moreover, companies with high ESG performance
tend to receive greater coverage from the media and attract socially conscious
investors (Becker-Olsen et al., 2006; Hong & Kacperczyk, 2009; Hung et al.,
2018).

Consequently, ESG-oriented companies, given their broader stakeholder per-
spective and the internalization of contextual knowledge into companies’ strategies,
exhibit superior capabilities to consistently sustain innovation and to adapt to chang-
ing circumstances. Furthermore, their adoption of sustainable societal and ethical
practices typically results in a stronger reputation and brand image, which, in turn,
facilitates easier access to capital. These factors provide them with a sustained com-
petitive advantage in domestic markets that may contribute to their success in future
international business endeavors. Therefore, the third hypothesis states:

Hypothesis 3 ESG-driven companies present higher probability of exporting in the
future compared with non-ESG driven companies.
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2.4 ESG-driven strategy and survival

ESG-driven companies take into account not just the interests of shareholders but
also the issues related to the other stakeholders that influence or are influenced by
the company. The Stakeholder Theory suggests the creation of a more balanced and
sustainable approach to corporate decision-making, ultimately leading to long-term
success, by fostering positive relationships and responsible business practices with a
wider range of stakeholders (Freeman, 1984). Following the Social Network Theory
of Innovation, knowledge is immersed in networks and is the result of relationships
among their members (Acs, 2000). It anticipates that the greater the stability and
intensity of relationships, the higher the likelihood that the information will be lev-
eraged to create truly innovative developments (Amara & Landry, 2005). Basically,
this happen because operating within networks develops social capital that, in the
innovation context, refers to trust and the breadth of the network. Social capital con-
tributes to reduce transaction costs between firms and other actors, notable search
and information costs, bargaining and decision costs, policing and enforcement costs
(Maskell, 1998).

Moreover, participating in networks enhances a firm’s capacity to recognize and
generate innovative opportunities that might otherwise go unnoticed (Raab, 2019;
Burt, 2000). Therefore, a superior innovation performance and the consequences of
social capital represent a structural change in the firm that supports a sustainable
competitive advantage. The concept of competitive advantage (Porter, 1980) refers
to the unique resources, capabilities, qualities or strategic positioning that enables
companies to outperform its competitors in the marketplace. Attaining a competitive
advantage is extremely important for companies, as previous research has shown its
positive association with several desirable outcomes. These outcomes includes mar-
ket leadership and a important market share (Porter, 1985), high profitability as con-
sequence of increased revenues and superior profit margins (Porter, 1985); increased
customer satisfaction and loyalty (Prahalad & Hamel, 1990), robust business growth
as a consequence of attracting new customers, expanding into new markets or intro-
ducing new products or services (Rumelt, 2012); a strong brand reputation associ-
ated with positive qualities such as quality, reliability, innovation or customer-cen-
tricity (Aaker, 2012); generation of important barriers to entry for new competitors
(Porter, 1980) and the ability to attract top talent and retaining skilled employees
(Cappelli, 2009).

Hence, we anticipate that by considering a more extensive array of stakeholders
and engaging in a network that cultivates social capital, companies can develop a
sustained competitive advantage that positively influences their long-term viability
when compared to innovative firms that are not ESG-driven. Therefore, our final
hypothesis posits a direct relationship between ESG-driven companies and their
ability to endure over the long-term, attributable to their sustainable competitive
edge, in contrast to the non-ESG driven counterparts. In particular,

Hypothesis 4 ESG-driven companies present a higher future rate of survival com-
pared with non-ESG companies.
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3 Data, methodology and variables
3.1 Data

The empirical analysis carried out in this paper uses firm-level data from the Tech-
nological Innovation Panel (PITEC) database. This is a panel of Spanish firms sur-
veyed yearly by the Spanish National Statistical Institute (INE). The PITEC project
was initiated in 2003, and the sample at that time included firms with internal R &D
expenditures, as well as large firms. In 2004 and 2005, more firms, specifically small
firms and firms with positive external R &D expenditures were introduced. During
the 2005-2013 period, the sample of firms was quite stable. However, from 2014
onward, annual surveys were conducted for only a portion of the firms within the
panel, which prevents the researcher from tracking all the firms that were included
in the 2005 survey. Consequently, this paper concentrates on utilizing all the avail-
able data from the 2005-2013 period.

The questionnaire extends the Community Innovation Survey (CIS), based on the
Oslo Manual, and which has been used not only within the European Union but in
an increasing number of countries outside the EU. Given that the Spanish question-
naire provides more information than the CIS, and its longitudinal nature, the PITEC
panel has attracted the interest of numerous researchers who have previously ana-
lyzed this database, addressing different research questions, see for example Barge-
Gil (2010), Garcia-Vega and Huergo (2021), Armand and Mendi (2018), or Mendi
(2023), to cite a few. As in similar CIS-based questionnaires, some of the questions
refer to the three-year period that includes the survey year, whereas other questions
refer to the survey year. In particular, information on innovation outcomes, inno-
vation obstacles, and innovation goals, refer to the three-year period that includes
the survey year. For instance, in the 2013 wave, questions on innovation outcomes
refer to the 2011-2013 period. In contrast, questions on innovation expenditures,
for instance, investments in internal R &D, external R &D, or licensing, refer to the
survey year.

Within the PITEC database, this paper focuses on questions in section 6.2 entitled
"Innovation Objectives’ which states: “The innovative activities carried out in your
company may have been oriented towards different objectives. Indicate the level of
importance (high, intermediate, low, or not important at all) of the following objec-
tives”: 1. Reduced environmental impact (Environmental proxy), 2. Improvement
of employee health and safety (Social proxy), and 3. Compliance with environmen-
tal, health, or safety regulatory requirements (Governance proxy).® Only innovative
firms, that is, those firms that introduced a new product and/or a new process and/or
had some ongoing or abandoned innovation in the three years up to the survey year
are requested to answer this set of questions. The information on these questions

6 After reviewing the work of Escrig-Olmedo et al. (2019) and Li et al. (2021) that summarize the fac-
tors to be considered within each of the three ESG factors, we believe this measure as indicative of
adherence to codes of conduct and compliance with business principles. However, we are also conscious
that governance proxies encompass a broader range of issues and that our variable is capturing to a lim-
ited extent, the governance dimension.
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allows us to classify innovative firms into two groups, according to the orientation
of their innovation efforts in a given three-year period: non-ESG firms and ESG-
driven firms. We have employed two distinct classification criteria to distinguish
between non-ESG and ESG-driven firms. Under the first criterion, a non-ESG firm
is an innovative firm that declares that none of the three ESG goals has a medium or
high importance. Under the second criterion, a non-ESG firm is that which declares
that none of the three ESG goals has a high importance. In our empirical analysis,
the control group will be drawn from firms that are classified as non-ESG. An ESG-
driven firm is one that declares at least one of the ESG goals to have high or medium
importance (first criterion), or one that declares at least one of the ESG goals to
have high importance (second criterion). In Sect. 4, within the group of ESG-driven
firms, we will implement separate analyses for firms that declare environmental,
social, governance, or all three ESG-factors to be relevant, always in comparison to
non-ESG firms.

3.2 Methodology

This paper estimates the effect of firms adopting a ESG-innovation strategy on a
number of performance variables related to the hypotheses laid out in Sect. 2. There
are two important issues that condition our empirical analysis. First, our treatment
variables -the orientation of firms’ innovation strategies- and most of our outcome
variables refer to the three-year period that ends in the survey year. Therefore, if we
want to avoid overlap between treatment and outcome and given that both treatment
and outcome refer to three-year periods, we must use data from 6 years to conduct
a cross-sectional analysis. Second, firms choose the direction of their innovation
activities, and in particular, ESG orientation is non-random, depending on the firm’s
specific characteristics. Indeed, the adoption of ESG-oriented innovation strategies
is not a consequence of, say, a legal change that affects some firms and does not
affect some other firms -a natural setting to adopt a difference-in-differences strat-
egy. Instead, it is a deliberate strategic choice made by the firms themselves. This
suggests the use of matching to estimate the effect of the orientation of the firm’s
innovation orientation. Hence, as in Garcia-Vega and Huergo (2021) we use match-
ing in order to compare treated firms -those that declare an ESG-driven innovation
strategy- with similar control firms that are also innovative, but not ESG-driven.
The specific ESG treatments that we consider are, in turn: (1) innovation strategies
where environmental goals (and possibly social and governance goals) are relevant;
(2) innovation strategies where social goals (and possibly environmental and gov-
ernance goals) are relevant; (3) innovation strategies where governance goals (and
possibly environmental and social goals) are relevant; and (4) innovation strategies
where all three ESG goals are relevant. As mentioned above, matched control obser-
vations are in all cases drawn from the group of non-ESG firms, that is, the subsam-
ple of innovative firms that declare, in the treatment period, none of the three ESG
factors to be relevant.

By using matching, we compare each observation in the treatment group, firms
that implement one of the listed four ESG-driven innovation strategies, with an
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observation in the control group, that is, firms that are innovative but not ESG-
driven. This way, the average difference may be interpreted as the average treatment
effect on the treated. Regarding the temporal dimension of our study, out treatment
period includes 3 years, since innovative firms report the orientation of their innova-
tion activities during the three years up to the survey period. Meanwhile, matching
is based on the values of observable variables prior to treatment, and performance is
observed after treatment. Since we have data for the 2005-2013 period, this means
that the earliest treatment period is 2006-2008, to allow for the observation of
matching variables pre-treatment, and the latest treatment period is 2008-2010, so
as to avoid overlap between treatment and performance variables such as innovative-
ness, which report performance for the three years up to the survey year. Taking into
consideration this feature of our data, we will conduct separate analyses considering
2006-2008 and 2008-2010 as the treatment periods, respectively.

There are different procedures to construct the matched sample. Following
Garcia-Vega and Huergo (2021) and Heijs et al. (2022), we use propensity score
matching to construct our matched sample. Appendix A includes tests of the ade-
quacy of the matching procedure. We use the Stata command kmatch (Jann, 2017)
to implement propensity score matching. In all the specifications, kernel bandwidth
has been selected using cross-validation and standard errors have been obtained by
50 bootstrap repetitions.

3.3 Variables

Table 1 displays the definitions of the outcome and selection variables used in this
paper. First, this paper considers two categories of performance variables: innova-
tion-related and other performance variables. In the innovation category, this paper
employs five different innovation proxies that were previously used in the literature
to capture innovation results (Mairesse & Mohnen, 2010; Garcia-Vega & Huergo,
2021). Specifically, this paper utilizes a binary variable labeled “innovative” (INNO-
VATIVE), which takes the value one if the firm reported introducing a product or
a process innovation and/or had ongoing innovation within the last two years, zero
otherwise. This variable is a broad indicator of innovation, encompassing product,
process and ongoing innovations in the three-year period that includes the survey
year. This general variable was further divided into two indicators for firms’ prod-
uct and process innovations. The variables, named “product innovation” (PRODIN-
NOV) and “process innovation” (PROCINNOYV) are defined as dummies that take
value one if a firm introduced a product or process innovation, respectively in the
same three-year period. This differentiation between product and process innova-
tions is significant as it helps distinguish between innovations driven by demand and
those focused on cost reduction, respectively. Furthermore, this study incorporates
a variable named “new product” (NEWPROD), which takes value one when a firm
reports introducing products that are new to the market within the three years up to
the survey year, zero otherwise. The inclusion of this variable is aimed at identify-
ing radical innovations that represent new market offerings, distinguishing it from
the previously mentioned variables. Finally, another variable named “innovative
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Table 1 Variable definitions

Outcome variables. Post-treatment period (2009-2011 or 2011-2013) except for Labor Productivity

(2009 or 2011)
INNOVATIVE

PRODINNOV

PROCINNOV

NEWPROD

INNOVSALES

SURVIVAL

LABORPROD
EXPORT

Dummy that takes value 1 if the firm introduced a
product and/or a process

innovation and/or had ongoing innovation from
t — 2 to t, 0 otherwise

Dummy that takes value 1 if the firm introduced a
product innovation

from ¢t — 2 to t, 0 otherwise

Dummy that takes value 1 if the firm introduced a
process innovation

from ¢ — 2 to ¢, 0 otherwise

Dummy that takes value 1 if the firm introduced a
product new to the market

from ¢t — 2 to t, 0 otherwise
Logarithm of sales from innovative products in ¢

Dummy that takes value 1 if the firm in active from
t — 2to t, 0 otherwise

Logarithm of sales per employee in ¢

Dummy that takes value 1 if the firm exported from
t — 2 to t, 0 otherwise

Selection variables. Pre-treatment period: 2005 or 2007.

PRODINNOV_L3

PROCINNOV_L3

LNINNOVEXP_L3
EMPLOYEES_L3
GROUP_L3

EXPORT_L3

LNINVEST_L3
LABORPROD_L3
MARKETOBST_L3

Dummy that takes value 1 if the firm introduced a
product innovation

fromt — 5to ¢ — 3, 0 otherwise

Dummy that takes value 1 if the firm introduced a
process innovation

from ¢ — 5totr — 3, 0 otherwise
Logarithm of total innovation expenditures in z — 3
Number of employees int — 3

Dummy that takes value 1 if the firm belonged to a
group of firmsin¢—3

zero otherwise

Dummy that takes value 1 if the firm exported from
t—5tot— 3,0 otherwise

Logarithm of physical investment in  — 3

Logarithm of sales per employee in 7 — 3

Importance of market factors as an obstacle for
innovation activities from ¢ — 5tot — 3

sales” (INNOVSALES), defined as the logarithm of sales in year ¢ from innovative
products introduced between ¢ — 2 and ¢, was used to offer a financial perspective
on product innovation within a given year. Hypothesis 1 examines the connection
between the ESG orientation of innovative firms and their innovative outputs in the
future, and this study employs these five different proxies to capture the outputs from
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various angles, encompassing general terms, product and process innovation, radical
product innovations, and monetary payoff. We analyze the innovative performance
of firms after treatment, that is in the 2009-2011 period and in the 2011-2013 peri-
ods, and therefore, we construct these performance variables using data from the
2011 and 2013 surveys, respectively.

We also consider other performance variables that do not refer to innovation
outcomes. Labor productivity, exporting, and survival are critical dimensions that
require thorough examination, as they are closely linked to the concept of sustain-
able competitive advantage. First, the variable “labor productivity” (LABORPROD)
was defined as the logarithm of sales per employee in year t. While there are various
ways to measure labor productivity throughout the value chain, this specific variable
has been previously employed in the literature for the same purpose (Wagner, 2002;
Datta et al., 2005). This variable was used because ESG-driven companies incorpo-
rate social aspects that have a direct impact on employee motivation. Therefore, we
anticipate that this variable reflects the improvement in performance associated with
these social aspects. Second, “exporting” (EXPORT) is defined as a dummy vari-
able that takes value one if the firm exported in the last two years, zero otherwise.
Given that innovation and internationalization are regarded as essential factors in
enhancing national competitiveness, we included this variable to examine whether
the influence of integrating ESG activities into a company’s strategy extends beyond
the domestic market. In other words, the objective of this variable is to determine
whether the social capital resulting from stakeholder interactions is limited to the
specific market where the firm operates or if it has a broader reach. Finally, “sur-
vival” (SURVIVAL) was defined, following Zhang and Mohnen (2022) as a dummy
variable that takes the value of one if the firm was active in the last two years, zero
otherwise. This variable was used as it offers insights into the ongoing discussion
between Agency Theory and Stakeholder Theory. It helps us examine whether the
integration of ESG actions results in a decline in wealth (potentially leading to non-
survival) or if companies manage to survive and thrive. As in the case of innovation
performance variables, we carry out our analysis using performance data after treat-
ment, that is for the 2009-2011 and 2011-2013 periods in the case of survival and
exporting. In the case of labor productivity performance, which is observed yearly,
post-treatment performance is measured in 2009 and 2011.

Regarding the selection variables used to construct the matched sample, as argued
in the previous section, they are observed pre-treatment, that is in 2005 (when treat-
ment is in 2006-2008), and 2007 (when treatment is in 2008-2010). Specifically, we
use 14 industry dummies to control for industry differences and the following selec-
tion variables to control for specific firm characteristics: (1) PRODINNOYV, binary
indicator of being a product innovator (to control for past performance in product
innovation); (2) PROCINNOV, binary indicator of being a process innovator (to con-
trol for past performance in process innovation); (3) LNINNOVEXP, logarithm of
innovation expenditures (to control for absorptive capacity); (4) EMPLOYEES loga-
rithm of number of employees (to control for firm size); (5) GROUP, binary indica-
tor of belonging to a group of firms (to control for specific characteristics related
with the inclusion within a group); (6) EXPORT, binary indicator of exporting (to
control for prior experience in international relations); (7) LNINVEST, logarithm
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of physical investments (to control for difference on assets); (§) LNLABORPROD
logarithm of labor productivity (to control for the skill mix); (9) MARKETOBST,
perception of relevance of market being dominated by incumbents (to account for
the perceived degree of competition in the market). Finally, following Garcia-Vega
and Huergo (2021), we also control for whether the firm belongs to the control
group in 2005, which in our case means being innovative but a non-ESG firm in
the 2003-2005 period. In our case, since the questionnaires prior to 2008 included
only questions on environmental and governance goals, we classify a firms as being
non-ESG if it gave a low or a medium/low importance to both environmental and
governance goals in their innovation activities.

Regarding the matching procedure, many potential comparison groups may be
used: non-innovative firms, innovative firms with a specific type of environmental,
social, and governance orientation of their innovation efforts or innovative firms ori-
ented to all the three ESG factors. In our case, the matched sample is drawn from the
set of firms that are innovative in the reference period (20062008 or 2008-2010),
but declare none of the three ESG factors to have a high or a medium importance
(first criterion), or firms that are innovative in the reference period (2006-2008 or
2008-2010), but declare none of the three ESG factors to have a high importance
(second criteria). These firms are called non-ESG firms. Therefore, in all cases, our
matched sample is made up of innovative firms, to try to achieve the maximum com-
parability between treatment and control observations.

Table 2 displays the distribution of firms in each category for the year 2008 based
on two distinct criteria used to classify ESG-driven companies. To be more spe-
cific, the first criterion categorizes ESG companies as those assigning medium-high
importance to all ESG factors, while the second criterion defines ESG-driven com-
panies as those assigning high importance to all these factors. The total number of
firms is 11,182 and 2804 (25.08%) of them are non-innovators. These firms will not
be included in the control group in any of our estimations. All comparisons will be
made among firms that were innovative in the treatment period, whether 2006-2008
or 2008-2010. The remaining firms can be classified according to the orientation
of their innovation strategies, depending on the importance attributed to environ-
mental, social, and governance issues. In particular, the second column of the table
presents the number of observations in each category based on the first classification
criteria for ESG-driven companies (those that assigned medium-high, M.-H., impor-
tance to all ESG factors), while the fourth column displays the number of observa-
tions in each group according to the second criterion (to assign high importance, H.,
to the different ESG factors). As expected, since the second criterion is more strict,
a higher percentage of firms fall into the category of innovative non-ESG firms
(32.97% vs 50.33% ), while a smaller percentage are classified as innovative ESG
firms (26.38% vs 9.7%). Additionally, under the second criterion, there are fewer
firms in each of the three individual ESG categories.

Table 3 presents summary statistics for the different groups of firms, depend-
ing on their orientation of innovation activities in the 2006-2008 period, which is
one of the two treatment periods that we consider. Specifically, the different col-
umns display the mean and standard deviations of the different variables, distin-
guishing between the outcome variables and the variables used to construct the
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Table2 Number of observations per category

Category Medium/High imp. (M.-H.) High importance (H.)
Number Percentage Number Percentage

Non-innovative 2804 25.08 2804 25.08
Innovative, non-ESG 3687 32.97 5628 50.33
Innovative, E, no S, no G 238 2.13 250 2.24
Innovative, no E, S, no G 189 1.69 222 1.99
Innovative, no E, no S, G 466 4.17 494 4.42
Innovative, E, S, no G 264 2.36 200 1.79
Innovative, E, no S, G 194 1.73 191 1.71
Innovative, no E, S, G 390 3.49 308 2.75
Innovative, E, S, G 2950 26.38 1085 9.70
Total 11,182 100 11,182 100

matched sample. Recall that the outcome variables refer to the post-treatment period
(2009-2011 for all the variables except for the logarithm of labor productivity,
which is observed in 2009), whereas the selection variables are observed in the pre-
treatment period, that is, in 2005. For each group (environmental, social, govern-
ance, ESG, and non-ESG), we report the mean and standard deviation using the two
classification criteria, namely giving a medium or high importance to these goals
(M.-H.), or a high importance only (H.). We can observe that there is not much of
a difference depending on the classification criterion or between firms in the three
ESG factors, but there is a difference in the means of most of the outcome variables
between the groups of ESG-driven and non-ESG firms. Looking at the selection var-
iables, we also see that there is a similar imbalance. Precisely the matching proce-
dure used in the empirical analysis will reduce the covariate imbalance between the
treated and the control groups.

4 Discussion of the results

Tables 4 and 5 presents the results of the estimation of the average treatment effects
on the treated, where the classification criterion used is firms giving a medium or
high importance (M.-H.) to ESG factors. In order to carry out a more comprehensive
analysis, in all tables, we present results using two reference periods. Specifically,
in the top panel of each table, we report results using 2005-2011 data. In this case,
the treatment period is 2006-2008, since innovation goals reported in 2008 refer to
the 2006-2008 period, and performance refers to the 2009-2011 period. Pre-treat-
ment selection uses data from 2005. Similarly, in the bottom panel of each table,
we report results using 2008-2010 as the treatment period. This way, pre-treatment
selection refers to 2007, and performance refers to the 2011-2013 period. In the
analysis, the reported effects are to be interpreted as average treatment effects on
treated, that is, the average effect for firms that are innovative and whose innovation
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Table 4 Estimated Average Treatment Effects on the Treated (ATETSs), innovation performance varia-
bles, using high/medium importance as classification criterion

INNOVATIVE PRODINNOV PROCINNOV NEWPROD INNOVSALES

Panel A: treatment is 2006-2008

Environ. vs non-  0.150%#* 0.165%#* 0.167#++ 0.142%%%  §.029%+*
ESG (0.011) (0.017) (0.015) (0.012) (1.088)

Social vs non-ESG ~ 0.149%#* 0.161%+#* 0.163%#* 0.142%%%  7.755%%x
(0.014) (0.018) (0.016) 0.011) (0.908)

Govern. vs non- 0.15 %% 0.162%+% 0.162%#% 0.128%%%  7.049%#%
ESG (0.011) (0.015) (0.016) (0.012) (1.021)

ESG vs non-ESG ~ 0.154%#* 0.17 1%+ 0.174%%% 0.144%%% 8. 607+%*
0.014) (0.019) 0.017) (0.016) (1.056)

Panel B: treatment is 2008-2010

Environ. vs non-  0.153%#* 0.156%#5 0.154%#% 0.115%#%  5.455%kk
ESG (0.015) (0.018) (0.018) (0.014) (1.147)

Social vs non-ESG ~ 0.148%%* 0.160%%* 0.163%#* 0.117%%% 5383k
(0.012) (0.017) (0.022) (0.014) (1.117)

Govern. vs non- 0.148%+* 0.164%%* 0.158%+#+* 0.114%%%  5650%%*
ESG 0.012) (0.015) (0.016) 0.012) (1.027)

ESG vs non-ESG ~ 0.150%%* 0.159%+* 0.156%#* 0.115%%%  5787%#*
(0.012) (0.016) (0.020) (0.015) (1.091)

Bootstrapped standard errors in parenthesis below estimated coefficients
*** p < 0.01, % p <0.05,*p <0.1

strategy is oriented towards environmental goals, social goals, governance goals, or
all three ESG goals, relative to firms that are innovative but that regard all three
ESG goals as unimportant. Table 4 presents results for innovation-related variables
(Hypothesis 1), specifically, being innovative, introducing at least one new product,
introducing at least one new process, introducing at least one product that is new to
the market, and percentage of sales from innovative products. Meanwhile, Table 5
report results for other performance variables, specifically the logarithm of labor
productivity (Hypothesis 2), exporting (Hypothesis 3) and survival (Hypothesis 4).
In the case of the top panel, where treatment is in the 2006-2008 period, exporting
and survival refer to the 2009-2011 period, whereas labor productivity is for the
year 2009, since it is constructed using annual data. In the case of the bottom panel,
the analysis is shifted two years.

Hypothesis 1 argues that ESG-driven firms show a better future innovation
performance than non-ESG driven companies. Analyzing Table 4 we observe
that, under both panels, when we compare innovative firms with at least one
ESG-related goal with with innovative non-ESG firms, those with ESG goals out-
perform their peers in terms of all the innovation outputs in the post-treatment
period, that is 2009-2011. Specifically, in the first column of the top panel, we
see that, depending on the particular ESG goal considered, ESG-driven compa-
nies are found to be about 15% more likely to be innovative in 2009-2011 than
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Table 5 Estimated Average LABORPROD EXPORT SURVIVAL
Treatment Effects on the

Treated (ATETS)_ ATETs, .other Panel A: treatment is 2006-2008
performance variables, using

high/medium importance as Environ. vs non-ESG  0.049* 0.037%**  0.059%**
classification criterion (0.025) (0.012) (0.012)
Social vs non-ESG ~ 0.048* 0.036%**  (0.059%**
(0.027) (0.012) (0.013)
Govern. vs non-ESG  0.048%* 0.037#%*  0.050%**
(0.024) (0.012) (0.012)
ESG vs non-ESG 0.045* 0.037%**  (.058%**
(0.024) (0.011) (0.015)
Panel B: treatment is 2008-2010
Environ. vs non-ESG  0.042 0.027%%* 0.030%*
(0.030) (0.011) (0.012)
Social vs non-ESG  0.049* 0.029%**  (,033%**
(0.025) (0.010) (0.011)
Govern. vs non-ESG  0.027 0.023* 0.027%#%%*
(0.031) (0.012) (0.010)
ESG vs non-ESG 0.044 0.031%**  (.029%**
(0.033) (0.011) (0.009)

Bootstrapped standard errors in parenthesis below estimated coeffi-
cients

#E p < 0,01, % p < 0.05, % p < 0.1

firms that were also innovative in 2006-2008 but declared that all three ESG
goals had a low importance for their innovation activities, and the effects are
statistically significant at the 1% level. All the estimated effects reported on the
first column of the top panel are very similar numerically. In the bottom panel of
the table, the results are qualitatively similar, with very minor differences in the
size of the estimated effects. The rest of the columns of Table 4 report similar
results. For instance, in the cases of introducing at least a new product (column
2: PRODINNOV), the coefficients are all positive and statistically significant at
the 1% level, and all of them relatively close in numerical terms. A similar pic-
ture arises with introducing at least one new process (column 3: PROCINNOV)),
and one product new to the market (column 4: NEWPROD). Regarding the per-
centage of innovative sales (column 5: INNOVSALES) in 2011 from products
introduced in 2009-11, the estimated effect of ESG orientation is in the neigh-
borhood of 8%, and statistically significant at the 1% level in all cases. Looking
at the bottom panel, we notice that the estimated effect is somewhat smaller in
absolute value, but positive and significant at the 1% level in all cases. Based on
the reported results, we can conclude that hypothesis 1 is corroborated. These
findings are in line with previous literature that have found a positive relationship
between CRS/ESG and innovation performance (Porter & Kramer, 2006; Hull &
Rothenberg, 2008; Bocquet et al., 2013; Reverte et al., 2016; Ueki et al., 2016).
In addition to corroborating previous findings, in our case, the fact that the effect
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of the ESG orientation is positive and significant for all the indicators of innova-
tion performance helps us to support the proposed link between the Stakeholder
and Social Network Theories. As we previously stated, ESG-driven companies
are distinguished by their proactive engagement with a diverse range of stake-
holders, attentive consideration of their varying priorities, and the management
of this information to inform decisions that benefit all parties. This paper argues
that this aligns with the Social Network Theory of Innovation, which posits that
knowledge is embedded within the various nodes of the network. The more these
network nodes interact and take each other into account, the greater the likeli-
hood of innovation. Hence, our expectation was that a larger number of stake-
holders (as opposed to considering just shareholders) results in a greater diversity
of contextualized information sources and, consequently, an increased likelihood
of innovation that, in this paper, is represented on product or process improve-
ments within the company, new products launched to the market or percentage of
sales from innovative products.

Regarding other performance variables, the first column of Table 5 presents the
results related with labor productivity (Hypothesis 2). If we focus on the comparison
between ESG-driven companies and non-ESG driven companies, we can observe
that the estimated effects, in both panels, are in all cases positive but statistically
significant at the 10% level in the case of the top panel only. In the case of the bot-
tom panel, the estimated effects are positive but insignificant, except in the case of
social goals. These results represent partial support for Hypothesis 2 on the effect of
the implementation of environmental, social and governance practices on the value
chain, ultimately leading to cost reductions and operational enhancements (Porter &
Kramer, 2006; Drempetic et al., 2020). The absence of a negative effect on produc-
tivity represents a lack of support for Agency Theory, in the sense that ESG orien-
tation does not come at the expense of future performance and end up into wealth
reduction.

The second column of the table refers to the probability of exporting (Hypoth-
esis 3). In that case, when we analyze the comparison between ESG-driven firms
and non-ESG driven firms, in both panels, the estimated effect on the probability of
exporting is also positive and statistically significant, in most cases at the 1% level.
These results corroborate Hypothesis 3, which argues that ESG-driven companies
present a higher probability of exporting than non-ESG driven companies given
their superior capabilities of adaptation, their stronger reputation and their easier
access to capital. As innovation and internationalization are the key drivers of mar-
ket competitiveness (Cassiman & Golovko, 2011; Cho & Pucik, 2005), the observa-
tion that the ESG effect exerts a significant and positive influence on factors related
to innovation and exporting, reinforces the foundations of Stakeholder Theory. As
previously stated, this theory posits that the proactive consideration and resolution
of stakeholders’ concerns yield enduring and favorable outcomes for organizations
in the long run. Thus, the consistent ESG impact on innovation and exporting activi-
ties serves to further underscore the validity of the Stakeholder Theory, emphasizing
the benefits of prioritizing stakeholder engagement and addressing their concerns in
the contemporary business environment.
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Finally, the third column of the table, shows the results referring to survival
(Hypothesis 4). Once more, when we examine the comparison between ESG-driven
and non-ESG firms, we can observe that in both panels, the difference between these
groups is positive and statistically significant at the 1% level. As in the previous
table, the values of the estimated effects are very similar in all cases, in the neigh-
borhood of 5%. This is consistent with our predictions in Hypothesis 4 and offer
valuable insights into the prospective consequences of incorporating ESG into a
company’s strategy. Notably, the positive and significant coefficients indicate that
ESG investments do not compromise a company’s medium-term viability. On the
contrary, they increase the odds of survival. Notice that the size of the effects is
larger in the top panel, which considers survival during the post-recession years,
2009-2011. These findings are consistent with with the principles of Stakeholder
Theory in contrast to those of Agency Theory.

In summary, this study uncovers a positive and substantial impact of ESG orien-
tation across five innovation metrics, exporting, and firm survival, as well as a non-
negative effect on labor productivity. When we consolidate all the results, it becomes
evident that prioritizing ESG within a company’s strategy yields positive effects in
the future. As a result, our findings do not align with Agency Theory, as we did
not identify any evidence suggesting that ESG investments lead to a reduction in
wealth that comes at the expense of the long-term firm performance. Instead, our
results align with Stakeholder Theory, indicating that companies that prioritize ESG
initiatives exhibit enhanced performance in terms of innovation outputs, exporting
and survival rates, and a non-decreased performance in terms of labor productiv-
ity. Therefore, the improved performance seen in ESG-focused companies in these
domains forms a robust basis for asserting that ESG objectives do not undermine
overall firm performance, against the premises of Agency Theory.

In order to provide a more complete analysis, as a robustness check, we repli-
cate our analysis in the previous two tables, using the second classification criterion
regarding ESG-driven firms. Specifically, on the next two tables, ESG-driven firms
are defined as those firms that assigned a high importance to all factors instead of
high or medium importance. This way, as seen in Table 2, we reduce the number
of firms in the ESG group, since we are imposing a more restrictive classification
criterion. Table 6 presents estimated effects for innovation performance variables
using the second criterion. If we pay attention to the comparison between ESG-
driven and non-ESG firms (that now are defined as those companies that assigned
low or medium importance to any of those ESG factors), we can still observe that
ESG-driven companies outperform non-ESG companies in terms of all innovation
indicators. In both panels, the statistical significance is high, at the 1% level in most
of the cases, but the size of the effects is smaller. This may be due precisely to the
stricter classification criterion: we may be including in the control group firms that
are indeed ESG-driven, for which the performance will be similar to those firms
in the treatment group. Since our classification relies on self-reported importance
of ESG factors, we do not have access to the true ESG relevance of these factors.
However, results reported on the two panels are consistent with ESG-driven firms
having a better innovation performance than non-ESG firms. In the case of non-
innovation performance variables (Table 7), a similar pattern arises: the size and
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Table 6 Estimated Average Treatment Effects on the Treated (ATETSs), innovation performance varia-
bles, using high importance as classification criterion

INNOVATIVE PRODINNOV PROCINNOV NEWPROD INNOVSALES

Panel A: treatment is 2006-2008

Environ. vs non-  0.100%#* 0.107%#* 0.131#%+ 0.092%#% 5506+
ESG (0.011) (0.017) (0.016) (0.015) (0.997)

Social vs non-ESG ~ 0.099%#* 0.101%#* 0.134%++ 0.093%#%  5309%#*
(0.012) (0.014) (0.017) (0.012) (0.963)

Govern. vs non- 0.096%#* 0.106%+* 0.134%#% 0.082%%% 5509k
ESG (0.011) (0.012) (0.015) (0.014) (0.760)

ESG vs non-ESG ~ 0.093%#* 0.102%+* 0.140%#% 0.008%+%  6.083%#*
(0.013) (0.014) (0.018) (0.016) (1.153)

Panel B: treatment is 2008-2010

Environ. vs non-  0.099%#* 0.088%%#* 0.109%#* 0.069%#% 3. 15]%#k
ESG (0.011) (0.014) (0.018) (0.015) (1.120)
Social vs non-ESG ~ 0.087+%* 0.08 1%+ 0.107%#* 0.056%#%  2.272%*
(0.010) (0.014) (0.016) (0.015) (1.052)

Govern. vs non- 0.09 1+ 0.096%%* 0.102%%% 0.063%%%  3.718%%*
ESG 0.011) 0.017) (0.013) (0.013) (0.831)

ESG vsnon-ESG ~ 0.092%%* 0.094%+ 0124 0.058%%% 3216k
(0.014) (0.019) (0.020) (0.017) (1.026)

Bootstrapped standard errors in parenthesis below estimated coefficients
*** p < 0.01, % p <0.05,*p <0.1

statistical significance of the coefficients is reduced, especially in the case of the
bottom panel. Specifically, in the top panel, the difference between ESG-driven and
non-ESG firms in terms of labor productivity still is positive and significant in two
of the four cases. However, the significance is not maintained in the bottom panel.
In terms of exporting, it is evident that within this narrower criteria, an ESG innova-
tion orientation does not exert any influence on the firm’s ability to export. A similar
pattern arises in the case of survival, where significance is retained in the top panel,
but not in the bottom panel. Therefore, our results are robust to the change in classi-
fication criterion in the case of innovation performance, but not so much in the case
of non-innovation performance variables. In any case, firms that regard as important
at least one of the three ESG factors do not underperform other innovative non-ESG
firms in any of the dimensions considered.

We proceed now to compare firms that regard all three ESG goals as relevant
(what we refer to as complete ESG) to those that regard at least one of the ESG
factors as relevant, but not all of them (what we refer to as incomplete ESG).
Notice, therefore, that the control group is no longer innovative, non-ESG firms,
but innovative firms which regard at least one ESG factor as relevant. In particu-
lar, in Tables 8 and 9 the comparison group is firms with one or two ESG fac-
tors, whereas in the case of Tables 10 and 11, the comparison group is firms that
regard both environmental and social, but not governance, goals as relevant. In all
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Table 7 Estimated Average
Treatment Effects on the
Treated (ATETs) ATETs, other
performance variables, using
high importance as classification
criterion

LABORPROD EXPORT SURVIVAL
Panel A: treatment is 2006-2008
Environ. vs non-ESG 0.030 0.013 0.031%%*
(0.028) (0.013) (0.014)
Social vs non-ESG ~ 0.030 0.013 0.022%*
(0.022) (0.011) (0.012)
Govern. vs non-ESG  0.037#* 0.019%* 0.015
(0.018) (0.010) (0.010)
ESG vs non-ESG 0.050* 0.023 0.032%*
(0.026) (0.017) (0.016)
Panel B: treatment is 2008-2010
Environ. vs non-ESG 0.037 0.026%* 0.008
(0.023) (0.011) (0.010)
Social vs non-ESG  0.020 0.018* 0.009
(0.024) (0.010) (0.011)
Govern. vs non-ESG  0.004 0.012 0.004
(0.021) (0.009) (0.010)
ESG vs non-ESG 0.016 0.011 0.009
(0.028) (0.009) (0.012)

Bootstrapped standard errors in parenthesis below estimated coeffi-

cients

#E p < 0,01, % p < 0.05, % p < 0.1

the panels in the following tables, the first and second rows report results using
the first (medium or high importance) and second (high importance only) classifi-
cation criteria, respectively. As in the case of all the previous tables, the top panel

Table 8 Estimated Average Treatment Effects on the Treated (ATETSs), innovation performance varia-

bles, complete vs incomplete ESG

INNOVATIVE PRODINNOV PROCINNOV NEWPROD INNOVSALES

Panel A: treatment is 2006-2008

Medium/high impor-  0.006
tance (0.011)

High importance 0.004
(0.016)
Panel B: treatment is 2008-2010
Medium/high impor- —0.014
tance (0.014)

High importance 0.009
(0.012)

0.020 0.038%*
(0.020) (0.017)
0.014 0.063%++
(0.018) (0.022)
0.017 0.022
(0.024) (0.023)
0.006 0.042%*
(0.020) (0.019)

0.005
(0.017)
0.029%%*
(0.015)

0.012

(0.019)
—0.007
(0.017)

2.559%%*
(1.115)
1.937%*
(1.094)

1.604
(1.099)
0.322
(1.377)

Bootstrapped standard errors in parenthesis below estimated coefficients

#% ) < 0,01, % p < 0.05, * p < 0.1
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Table9 Estimated Average LABORPROD EXPORT SURVIVAL
Treatment Effects on the

Treated (ATETS)_ ATETs, other Panel A: treatment is 20062008
performance variables, complete

vs incomplete ESG Medium/high impor- —0.001 —0.002 —0.002
tance (0.029) 0.011)  (0.013)

High importance 0.038 0.011 0.001
(0.042) (0.016) (0.015)

Panel B: treatment is 2008-2010

Medium/high impor- 0.011 0.005 0.019
tance (0.031) 0.014) (0.013)
High importance 0.009 —0.001 —0.001
(0.018) (0.012) (0.012)

Bootstrapped standard errors in parenthesis below estimated coeffi-
cients

w6k p < 0,01, % p < 0.05, * p < 0.1

reports results using 20062008 as the treatment period, whereas in the bottom
panel we use 2008-2010 as the treatment period.

First, when comparing complete ESG and incomplete ESG, in most of the
cases, while the estimated effect is positive, the statistical significance is lost.
The only significant, consistent across classification criteria, effects are those on
PROCINNOV in the top panel. In the case of non-innovation performance vari-
ables, a similar pattern arises.

Finally, Tables 10 and 11 report estimated average treatment effects comparing
firms with complete ESG and firms that are classified as environmental and social,
but not governance (CSR). Results are similar to those in the previous two tables,

Table 10 Estimated Average Treatment Effects on the Treated (ATETSs), innovation performance vari-
ables, complete ESG vs ES only

INNOVATIVE PRODINNOV PROCINNOV NEWPROD INNOVSALES

Panel A: treatment is 2006-2008

Medium/high impor-  0.063%** 0.070* 0.031 0.052 7.865%**
tance (0.028) (0.037) (0.039) (0.036) (1.819)
High importance 0.018 0.018 0.030 0.045%* 3.412
(0.017) (0.023) (0.025) (0.024) (2.206)
Panel B: treatment is 2008-2010
Medium/high impor-  0.004 0.051 0.022 —0.014 0.213
tance (0.040) (0.050) (0.058) (0.054) (3.232)
High importance 0.017 0.019 0.058%* —0.004 0.545
(0.012) (0.021) (0.025) (0.021) (1.195)

Bootstrapped standard errors in parenthesis below estimated coefficients
*** p < 0.01, % p <0.05,*p <0.1
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Table 11 Estimated Average LABORPROD EXPORT SURVIVAL
Treatment Effects on the

Treated (ATETS)_ ATETs, other Panel A: treatment is 20062008
performance variables, complete

ESG vs ES only Medium/high impor- 0.017 0.003 0.004
tance (0.078) 0.029)  (0.021)

High importance 0.003 0.009 0.012
(0.045) (0.022) (0.022)

Panel B: treatment is 2008-2010
Medium/high impor- 0.016 —0.057*  —0.048**

tance (0.056) 0.032)  (0.022)
High importance 0.001 —0.001 —0.004
(0.026) 0.017)  (0.011)

Bootstrapped standard errors in parenthesis below estimated coeffi-
cients

w6k p < 0,01, % p < 0.05, * p < 0.1

but in this case the effect on PROCINNOV is not found. These results suggest that
the main divide is between firms that regard at least one of the three ESG goals as
relevant and those that regard all three ESG goals as not relevant. Within the former
group, there seems to be relative homogeneity. Furthermore, no single factor seems
to be determinant in the results, and, in particular, governance goals do not stand out
as a main driver of the results.

Two of the appendices present results from two robustness checks. Specifically,
Appendix B uses Mahalanobis distance matching instead of propensity score match-
ing, whereas Appendix C presents results using regression instead of matching.
Overall, results are very similar to those reported in this section.

5 Conclusions

This study investigates whether companies that align their innovation strategies with
ESG (Environmental, Social and Governance) objectives exhibit superior future per-
formance when compared to firms that do not prioritize ESG factors. Leveraging
data from the PITEC dataset and using matching methods, this research assesses the
performance of firms that regard at least one ESG factor as relevant relative to that
of similar firms that are also innovative but not ESG-driven. The analysis encom-
passes a number of innovation and non-innovation performance indicators and
includes several robustness checks to provide a comprehensive analysis.

Findings show that companies that emphasize the environmental, social and
governance objectives within their innovation strategy, contribute to a better per-
formance, compared with non-ESG firms. Specifically, adopting innovation strate-
gies that include at least one ESG-related goal is associated with better future inno-
vation performance, and at least as good performance in future labor productivity,
exporting activity and survival as non-ESG firms. Therefore, the results highlight
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the potential benefits of incorporating ESG considerations into business practices
and align with the perspective of Stakeholder Theory regarding such investments.

5.1 Theoretical implications

From a theoretical standpoint, this paper offers three primary contributions. Firstly,
it provides insight into the ongoing debate between Stakeholder Theory and Agency
Theory. Specifically, as this paper does not find that ESG investments come at the
expense of long-term firm performance but, conversely, the results demonstrate that
when companies prioritize stakeholder interests and align them with ESG actions,
they enhance their performance metrics in the medium-term, we contend that the
findings lend support to the perspective of Stakeholder Theory. In other words, from
our point of view, the enhanced performance exhibited by ESG-driven companies
serves as a robust basis for asserting that ESG objectives do not undermine overall
firm performance and, therefore, do not align with the arguments provided by the
Agency Theory. Secondly, this paper links the Social Network Theory of Innovation
with Stakeholder Theory. Stakeholder Theory emphasizes the importance of consid-
ering a wide range of stakeholder interests for effective problem-solving and long-
term viability. This paper connects this concept with the Social Network Theory of
Innovation, which asserts that the exchange of information and knowledge among
interconnected participants drives the creation of a competitive advantage, called
social capital that, in turn, contributes to enhanced innovation and firm performance.
Finally, this research emphasizes the importance of integrating ESG principles into
a firm’s core business strategy to achieve competitive advantage. This contribution
serves to refine the theoretical framework around ESG, underscoring that the inte-
gration of ESG actions into a company’s strategy goes beyond mere compliance.

5.2 Managerial and policy implications

From the managerial point of view, the results of this paper offer several insights
in terms of strategic decision-making, resource allocation, risk management and
market competitiveness. This paper highlights the importance of actively engag-
ing with different stakeholders and continuously discussing their specific needs and
interests to end up with a constant stream of innovative ideas. The manager’s ability
to reconcile these diverse interests and translate them into a specific strategy gives
companies a unique capability to stay updated with internal and external environ-
ments. This, in turn, creates a competitive edge over their competitors, often referred
to as social capital, which can be embodied in trust and the extent of the network,
and which has a positive impact on innovation and non-innovation performance.
Therefore, in terms of strategic decision-making, the fact that results demonstrate
that ESG-driven firms outperform non ESG-driven firms in terms of innovative out-
puts, and do not underperform in terms of labor productivity, exporting and sur-
vival, help managers to support their strategic decisions regarding ESG initiatives.
Consequently, in terms of resource allocation, these findings provide companies a
greater confidence to invest resources on ESG initiatives. That is, given these results,
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managers know that although investing in ESG actions may imply some costs in the
short term, creating a strong relationship with stakeholders and integrating the ESG
issues on the company’s strategy is highly beneficial in the medium to long term. On
the other hand, stakeholders integration enables companies to be aware of emerg-
ing opportunities for cost savings, process optimization, product/service innovation
and the adoption of new technologies, practices and business models. This proac-
tive approach allows companies to adapt and remain ahead of competitors, leading
to a better performance and sustained success in the marketplace. Hence, given the
superior future benefits of investing in ESG actions and nurturing stakeholder rela-
tionships compared to the initial costs, these findings provide managers with a guide
to manage risks and enhance long-term sustainability as well the competitiveness on
the market.

From the policy point of view, even though in the latter years several initiatives
and frameworks have been developed to standardized ESG reporting frameworks
(such as the Global Reporting Initiative and the Sustainable Accounting Stand-
ards Board) and to integrate environmental, social and governance objectives on
company strategies (United Nations, 2023), the positive correlation between ESG
investments and future firm performance suggest that policymakers should consider
implementing or even strengthening regulations that motivate or require companies
to integrate ESG actions into the business strategy. On one hand, to motivate com-
panies to adopt ESG actions, governments could facilitate tax discounts or grants.
Such measures can help companies to face the initial costs related with the integra-
tion of ESG actions and generate a more favorable business environment. On the
other hand, governments can require companies to integrate ESG into the strategy
through mandatory reporting of ESG metrics or through the establishment of mini-
mum ESG requirements.

5.3 Limitations and future research

Our study has a number of limitations that should be taken into consideration at the
time of drawing conclusions from our results. First, even though results of this paper
show that adopting an innovation strategy that prioritizes ESG goals is associated
with a better innovation performance, an at least equally productive labor force, and
makes firms more likely to export and survive, our data does not allow us to identify
the specific mechanisms that implement these observed relationships. For instance,
regarding the superior innovation performance, it could be the case that firms that
increase their focus on environmental issues are forced to be more efficient in their
innovation activities, more likely to draw knowledge from different sources that then
spill over to existing innovation activities, or build a positive reputation that makes
access to finance easier. All these are competing explanations for the observed rela-
tionship between adopting ESG-driven innovation strategies and better innovation
performance, but, unfortunately the specific mechanism can not be uncovered using
our data. Second, the measures of ESG orientation are self-reported. Since ESG is
typically linked with favorable attributes, there’s a possibility that companies might
report specific actions merely to capitalize on the positive reputation, rather than
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Table 12 Matching diagnostics tests

Treatment is Environmental Social Governance ESG
Before/after Before After  Before After  Before After  Before After
matching

PRODINNOV  0.119%#% 0007 0.123%%* 0.003 0.129% 0,003 0.129%%*  0.005
(0.011)  (0.013) (0.011)  (0.013) (0.011)  (0.012) (0.012)  (0.014)
PROCINNOV  0.124%% —0,009 0.122%%% —0.009 0.120%% —0.010 0.133%%% —0.011
(0.011)  (0.013) (0.011)  (0.013) (0.011)  (0.012) (0.012)  (0.013)
LNINNOVEXP  1.807#% 0.102 1.739%%% 0078 1727+ 0073 1.825%%% 0.078
0.106)  (0.100) (0.105)  (0.099) (0.103)  (0.095) (0.110)  (0.106)
EMPLOYEES  0.325% 0.085% 0.328%%% 0.078% 0.284% 0060 0.340%%  0.079
(0.038)  (0.047) (0.037)  (0.046) (0.037)  (0.044) (0.040)  (0.050)

GROUP 0.060***  0.016  0.048*** 0.017 0.041**%* 0.015 0.056***  0.015
(0.011) (0.015) (0.011) (0.015) (0.011) (0.014) (0.012) (0.016)

EXPORT 1.415%%% 0.082  1.348%** 0.066 1.214%** 0.049 1.389%**  (0.045
(0.122) (0.141) (0.122) (0.139) (0.120) (0.138) (0.129) (0.153)

LNINVEST 0.113%%* 0.011 0.116%** 0.011 0.112*** 0.013  0.128**%*  0.012

(0.011) (0.013) (0.011) (0.013) (0.011) (0.013) (0.012) (0.014)
LABORPROD  0.268*** 0.020 0.238*** 0.016  0.229*** 0.013  0.278***  0.001
(0.025) (0.031) (0.025) (0.030) (0.025) (0.029) (0.027) (0.034)

MARKETOBST 0.005 —0.004 0.006 0.001  0.009 -0.006 0.006 -0.001

(0.009)  (0.012) (0.009)  (0.012) (0.009)  (0.012) (0.010)  (0.013)
NON-ESG —0277+%% 0.006 —0.266%** 0004 —0.259% 0.002 —0.291%%* 0.004

(0.011)  (0.011) (0.011)  (0.012) (0.011)  (0.011) (0.012)  (0.012)
Pseudo-R? 0.141 0.002 0.133 0.002 0.119 0.002  0.155 0.002
LR-test: y2 1412.069 15958 1353.164 13.444 1244523 11.640 1388.894 14.421
LR-test: p > 42 0.000 0.916  0.000 0.971  0.000 0.989  0.000 0.954

wk < 0.01, #* p < 0.05, % p < 0.1

being genuinely committed to these principles. Third, the measure on the govern-
ance part is based on a very particular aspect of governance, namely compliance
with environmental and safety regulations. While we consider this measure as an
indicator of adherence to codes of conduct and compliance with business principles,
we acknowledge that it only partially addresses the governance dimension. Fourth,
our database does not include financial data, which would allow us to estimate the
impact of ESG-driven innovation strategies on financial performance, making the
study more comparable with previous contributions. Fifth, from a methodological
perspective, our empirical procedure takes into consideration the fact that the adop-
tion of ESG-driven strategies is not random. However, selection is on observable
variables. While we include, as in Garcia-Vega and Huergo (2021) lagged perfor-
mance variables, it is in principle possible that time-varying unobservable factors
correlated with performance are driving selection, which could bias our results.
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Table 13 Mahalanobis distance matching, using high/medium importance as classification criterion

INNOVATIVE PRODINNOV PROCINNOV NEWPROD INNOVSALES

Panel A: treatment is 2006-2008

Environ. vs non-  0.150%%* 0.163%#* 0.179%3#+ 0.134%#%  7.050%k%
ESG (0.013) (0.019) (0.021) (0.015) (1.084)

Social vs non-ESG ~ 0.146%#* 0.162%+%% 0.173%%% 0.138%#%  7.367%%*
(0.015) (0.017) (0.021) (0.015) (0.906)

Govern. vs non- 0.144%%* 0.156%#* 0.169%%* 0.126%+%  7.360%%*
ESG (0.012) (0.018) (0.016) (0.015) (1.138)

ESG vs non-ESG ~ 0.152%#* 0.173%% 0.185%#* 0.140%%  8.25%**
(0.014) (0.022) 0.017) (0.014) (1.254)

Panel B: treatment is 2008-2010

Environ. vs non-  0.171%#* 0.171%#* 0.183%#% 0.123%%% 6 586%%*
ESG (0.017) (0.020) (0.019) (0.018) (1.178)

Social vs non-ESG  0.163%#* 0.164%#5% 0.174%#% 0.121%# 599k
(0.016) (0.014) (0.019) (0.014) (1.261)

Govern. vs non- 0.167%+* 0.174%%5% 0.179%* 0.122%#% 623645k
ESG (0.016) (0.018) (0.019) (0.015) (1.174)

ESG vs non-ESG ~ 0.164%%* 0.170%%* 0.184%+* 0.126%%%  6.462%%*
(0.017) (0.024) (0.019) (0.019) (1.486)

Bootstrapped standard errors in parenthesis below estimated coefficients
ek p < 0.01, ¥* p < 0.05,* p<0.1

Future research should help with the identification of the specific mechanisms that
drives the observed relationship between the orientation of innovation efforts and the
performance measures that we focus on. It may entail more detailed examinations of
the internal processes, stakeholder engagement, and decision-making mechanisms
within companies to uncover the specific drivers of performance enhancements related
to ESG-focused innovation strategies. Such research can lead to more targeted and
effective strategies for organizations aiming to optimize their ESG initiatives while
boosting their overall performance. Another extension of the analysis could be the
consideration of heterogeneous treatment effects across industries. Finally, it would
be worth investigating potential complementarities among the different dimensions of
ESG (Environmental, Social, and Governance) and assessing their relative importance.
Understanding the synergies and the relative importance of different ESG dimensions
will contribute to more informed decision-making and the development of more effec-
tive strategies in the pursuit of sustainable and high-performing businesses.

Appendix A: Matching diagnostics tests
In this appendix, we present our matching diagnostics tests to test for the quality of

our matching procedure (Heijs et al., 2022). In particular, we need to check that the
treatment and control groups are balanced in terms of the matching variables. In
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Table 14 Mahalanobis distance

. . . . LABORPROD EXPORT SURVIVAL
matching, using high/medium

irr%por.tance as classification Panel A: treatment is 2006-2008
eriterion vEnviron. vs non-ESG ~ 0.090%#* 0.012 0.049%5%
(0.021) (0.011) (0.012)
Social vs non-ESG ~ 0.071%** 0.012 0.048%**
(0.019) (0.009) (0.013)
Govern. vs non-ESG  0.078#%%* 0.014 0.043%#%*
(0.017) (0.009) (0.015)
ESG vs non-ESG 0.083 %% 0.010 0.050%**
(0.023) (0.011) (0.015)
Panel B: treatment is 2008-2010
Environ. vs non-ESG  0.094%*3* 0.031#*%*  0.019
(0.024) (0.011) (0.014)
Social vs non-ESG ~ 0.082%** 0.0287%* 0.024%*
(0.025) (0.012) (0.012)
Govern. vs non-ESG  0.076%*** 0.026%* 0.017
(0.023) (0.010) (0.011)
ESG vs non-ESG 0.092%%** 0.030* 0.024%%*
(0.023) (0.016) (0.011)

Bootstrapped standard errors in parenthesis below estimated coeffi-
cients

w3k p < 0,01, % p < 0.05, % p < 0.1

our case, we use the following variables, all of them lagged three periods to avoid
overlap with the treatment period: PRODINNOV, PROCINNOV, LNINNOVEXP,
EMPLOYEES, GROUP, EXPORT, LNINVEST, LABORPROD, MARKETOBST,
and NON-ESG.

Table 12 reports the difference in the matching variables before and after match-
ing, as well as the ability of these variables to predict the treatment before and after
matching, for the 20062008 treatment period. The first two columns of the table
report the estimated differences in the matching variables between the treated and
untreated observations, before and after matching, when treatment is Environmental.
Columns (3) and (4) do the same for the case of the treatment being Social, columns
(5) and (6) for Governance, and columns (7) and (8) for ESG. We may observe that
in all cases, there are significant differences in terms of the observed variables, but
that these differences mostly disappear after matching.” At the bottom of the table,
we report the pseudo-R?, the y? statistic and its p-value of a logit model where the
dependent variable is each of the four treatments, and the independent variables are
the variables used for matching. Individual coefficients are not reported to save on
space, but they are in most of the cases significant before matching and, in all cases,

7 There is still difference that is significant at the 10% level in the EMPLOYEES variable in the cases of
Environmental and Social treatments.

@ Springer



174 Eurasian Business Review (2024) 14:137-185

Table 15 Mahalanobis distance matching, using high importance only as classification criterion

INNOVATIVE PRODINNOV PROCINNOV NEWPROD INNOVSALES

Panel A: treatment is 2006-2008

Environ. vs non-  0.099%** 0.120%#* 0.136%#* 0.087+%%  5307#k*
ESG (0.013) (0.021) (0.020) 0.017) (1.268)

Social vs non-ESG ~ 0.082%%%* 0.104%#5 0.132%%+ 0.091%%%  4.89%#*
(0.014) (0.018) (0.021) (0.017) (1.122)

Govern. vs non- 0.087#%* 0.110%#* 0.134%++ 0.082%+%  574]%%%
ESG (0.015) (0.021) (0.013) (0.017) (1.192)

ESG vs non-ESG ~ 0.090%#* 0.129%** 0.133%#* 0.101%%%  6,033%%*
(0.013) (0.026) (0.027) (0.023) (1.422)

Panel B: treatment is 2008-2010

Environ. vs non-  0.099%# 0.090%#% 0.119%%% 0.067+%%  2.778%*
ESG (0.014) (0.017) (0.018) (0.021) (1.281)
Social vs non-ESG ~ 0.085%#* 0.08 145 0.108%#* 0.053%%  2.072%%
(0.013) (0.015) (0.017) (0.020) (0.968)

Govern. vs non- 0.087%+* 0.094%3#5 0.106%#* 0.061%#%  3.489%k*
ESG (0.013) (0.015) (0.017) (0.013) (0.966)
ESG vs non-ESG ~ 0.090%+* 0.092%%5 0.119%#* 0.059%#%  323[%*
(0.016) (0.021) (0.023) (0.017) (1.289)

Bootstrapped standard errors in parenthesis below estimated coefficients
ek p < 0.01, ¥* p < 0.05,* p<0.1

insignificant after matching. Regarding the reported statistics, we observe that the
value of the pseudo-R? dramatically falls after matching, and so does the value of the
x? statistic, meaning that, after matching, the covariates are no longer able to predict
the treatment. All the results reported in Table 12 suggest that matching has suc-
ceeded at creating a control group that comparable with the treatment group in terms
of the observed matching variables.

Appendix B: Mahalanobis distance matching

The analysis in Sect. 4 uses propensity score matching to create the control group
for each treatment, as in Garcia-Vega and Huergo (2021) or Heijs et al. (2022). An
alternative to propensity score matching is Mahalanobis distance matching. In a
comparison between the two procedures, King and Nielsen (2019) argue that pro-
pensity score matching is likely to create unbalance in the covariates between the
treatment and the matched control samples. They argue that this is a consequence
of using the score as the matching criterion, since observations with a similar score
may have very dissimilar values of the covariates. For this reason, King and Nielsen
(2019) recommend the use of a distance-based matching procedure. Specifically, the
distance between two observations X; and X; is given by
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Table 16 Mahalanobis
distance matching, using high

importance only as classification  p,,e] A: treatment is 2006-2008
criterion

LABORPROD EXPORT SURVIVAL

Environ. vs non-ESG  0.044 0.002 0.027*
(0.035) (0.012) (0.015)
Social vs non-ESG 0.020 0.003 0.015
(0.029) (0.013) (0.016)
Govern. vs non-ESG  0.032 0.005 0.011
(0.021) (0.012) (0.015)
ESG vs non-ESG 0.034 0.015 0.024
(0.028) (0.015) (0.017)
Panel B: treatment is 2008-2010
Environ. vs non-ESG  0.063** 0.015 0.010
(0.027) (0.011) (0.012)
Social vs non-ESG 0.042%* 0.007 0.014
(0.024) (0.015) (0.010)
Govern. vs non-ESG  0.025 0.004 0.006
(0.022) (0.011) (0.012)
ESG vs non-ESG 0.036 —0.008 0.011
(0.029) (0.014) (0.013)

Bootstrapped standard errors in parenthesis below estimated coeffi-
cients

w3k p < 0,01, % p < 0.05, % p < 0.1

MD(X,, X)) = \/ (X; - X,'’=1(X; - X))

where X !is the inverse of the variance-covariance matrix of vectors X; and X;.

In this appendix, we reproduce the analysis using Mahalanobis distance match-
ing. Tables 13, 14, 15, 16 present the estimated average treatment effects on the
treated. As it may be observed, when using the medium-high classification criterion
(Tables 13 and 14), the results are very similar in terms of size and statistical signifi-
cance to those in Tables 4 and 5. The most significant difference is that the estimated
effects on labor productivity are greater in size and more significant than in the case
of using propensity score. As in the case of the tables included in Sect. 4, using a
more restrictive classification criterion (high importance only), the statistical signifi-
cance is lost in the case of non-innovation performance variables (Table 14), while it
is retained in the case of innovation performance variables (Table 13).

However, while the results are somewhat stronger using Mahalanobis distance
than using propensity score, the quality of the matching turns out to be poorer in
the case of Mahalanobis distance matching. In particular, in the balancing tests
similar to those reported in Table 12, some of the differences in the matching var-
iables, such as LNINNOVEXP or®EMPLOYEES remained significant at the 1%

8 The results from these balancing tests are available from the authors upon request.
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Table 17 Regression analysis: Innovation performance variables, using high/medium importance as clas-
sification criterion

INNOVATIVE PRODINNOV  PROCINNOV  NEWPROD INNOVSALES

Panel A: treatment is 2006-2008

Environmental 0.142%%* 0.143%:%* 0.1427%:%* 0.118%%** 24.109%**
(0.010) (0.012) (0.013) (0.011) (2.222)
Social 0.139%#:%* 0.143%#%* 0.1427%5%* 0.117%%* 23.594 %%
(0.010) (0.012) (0.012) (0.011) (2.173)
vGovernance 0.140%** 0.141%%* 0.144%%%* 0.108%:#* 23.887%**
(0.010) (0.012) (0.012) (0.010) (2.143)
ESG 0.1497%#* 0.1487%%* 0.151%%* 0.117%%* 25.668%**
(0.011) (0.013) (0.013) (0.011) (2.396)
Panel B: treatment is 2008-2010
Environmental 0.164%%* 0.1447%%* 0.1427%%* 0.107%#%* 23.158%:**
(0.011) (0.013) (0.013) (0.011) (2.342)
Social 0.154%#:%%* 0.1347#%% 0.139%#:#* 0.100%#* 21.384%%%*
(0.011) (0.013) (0.013) (0.011) (2.346)
Governance 0.153%** 0.142%%%* 0.139%** 0.101%** 22.4247%%%
(0.011) (0.012) (0.013) (0.010) (2.295)
ESG 0.162%%** 0.144%** 0.140%** 0.102%%** 22.898%**
(0.012) (0.014) (0.014) (0.011) (2.524)

Bootstrapped standard errors in parenthesis below estimated coefficients
*** p <0.01, % p <0.05,*p <0.1

level after matching. For this reason, even though the pseudo-R? and the value of
the y? statistic decreased after matching, we believe the propensity score match-
ing performs better in our sample.

Appendix C: Regression analysis

The empirical analysis performed in this paper relies on a matching procedure that
allows us to estimate the average treatment effect on the treated using a sample
where control observations are as similar as possible in terms of the values of their
pre-treatment covariates as those of treated observations. Observations in the control
group are drawn from firms that are innovative, but not ESG-driven, what we refer
to as non-ESG firms.

In this appendix, we redo our empirical analysis, using a regression approach
instead. In particular, the same outcome variables that we considered in the analysis
included in Sect. 4 will be our dependent variables in the different econometric spec-
ifications whose estimated coefficients are reported on Tables 17, 18, 19, 20. The
estimation method will be adapted to the characteristics of the dependent variable.
In particular, for binary dependent variables, as in the case of all those in Table 17
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Table 18 Regression analysis: LABORPROD EXPORT SUR-
non-innovation performance VIVAL
variables, using high/medium
importance as classification Panel A: treatment is 2006-2008
eriterion Environmental ~ 0.032* 0.016* 0.039%+%
(0.018) (0.009) (0.010)
Social 0.028 0.014 0.041%**
(0.018) (0.009) (0.010)
Governance 0.032%* 0.017%* 0.036%*%*
(0.017) (0.009) (0.010)
ESG 0.038* 0.014 0.0433%#3*
(0.019) (0.010) 0.011)
Panel B: treatment is 2008-2010
Environmental 0.051%*** 0.034%** 0.023%**
(0.018) (0.009) (0.009)
Social 0.041%* 0.030%* 0.028%*
(0.018) (0.009) (0.009)
Governance 0.039%** 0.028*** 0.021%**
(0.018) (0.009) (0.009)
ESG 0.057%** 0.037%** 0.029%**
(0.020) (0.010) (0.009)

Bootstrapped standard errors in parenthesis below estimated coeffi-
cients

% p < 0.01, %% p < 0.05,% p < 0.1

except INNOVSALES, and EXPORT and SURVIVAL in Table 18, we use a Pro-
bit model. For INNOVSALES, we estimate a Tobit model, and for LABORPROD,
we estimate the model by OLS. We use the same sample of firms that we used in
Sect. 4, that is, we include firms with a certain ESG orientation (environmental,
social, governance or all three ESG goals), as well as firms that are innovative but
non-ESG. Therefore, as we did in Sect. 4, in all cases we exclude firms that are not
innovative in the 200608 period. For the case of non-innovation performance vari-
ables, we also include as control in the models PRODINNOV and PROCINNOV,
referring to the 2006—08 period.

In Tables 17 and 18 we report estimated marginal effects using the medium-high
classification criterion, whereas in Tables 19 and 20 the classification criterion is
more restrictive, being high importance only. We see that in the case of innovation
performance variables, the estimated marginal effects have the same sign and sta-
tistical significance and similar signs as the average treatment effects on the treated
reported in Tables 4 and 6. In the case of INNOVSALES, the estimated effects using
Tobit are also positive and significant at the 1% level, but much greater in size than
those in Tables 4 and 6. This is due to the fact that the Tobit model explicitly takes
into consideration the fact that the dependent variable is censored, which is not the
case at the time of estimating average treatment effects on the treated. In the case
of non-innovation performance variables, Tables 18 and 20, the estimated marginal
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Table 19 Regression analysis: innovation performance variables, using high importance only as classifi-
cation criterion

INNOVATIVE PRODINNOV  PROCINNOV  NEWPROD INNOVS-

ALES
Panel A: treatment is 2006-2008
Environmental 0.113%:%* 0.1007%** 0.126%%* 0.084 %% 15.635%#*
(0.013) (0.014) (0.014) (0.012) (2.388)
Social 0.106%** 0.095%#* 0.1307%** 0.085%#%* 15.129%#*
(0.012) (0.014) (0.014) (0.012) (2.341)
Governance 0.104%** 0.100%%*%* 0.1227%%%* 0.073%** 15.734%**
(0.012) (0.013) (0.013) (0.011) (2.221)
ESG 0.111%%* 0.100%*%* 0.129%:#%* 0.085%*%* 16.265%**
(0.016) (0.017) (0.017) (0.014) (2.859)
Panel B: treatment is 2008-2010
Environmental 0.120%%** 0.086%%*%* 0.104%#%%* 0.066%** 11.472%%*
(0.014) (0.014) (0.014) (0.011) (2.443)
Social 0.105%%** 0.074%#%%* 0.101%#%%* 0.053%#:#%* 9.426%%*%*
(0.013) (0.014) (0.014) (0.011) (2.458)
Governance 0.108%#%* 0.090%#* 0.095%%*%* 0.057%#%%* 12.459%%*
(0.013) (0.013) (0.014) (0.011) (2.324)
ESG 0.1227%5%%* 0.088%#%** 0.111%%* 0.055%:#* 11.6907%**
(0.017) (0.017) (0.017) (0.013) (2.939)

Bootstrapped standard errors in parenthesis below estimated coefficients
¥k p < 0.01, ¥* p <0.05,* p<0.1

effects on LABORPROD and SURVIVAL are positive and statistically significant
in both panels of Table 18. However, with a more restrictive classification criterion
(Table 20), the statistical significance is lost.

@ Springer



Eurasian Business Review (2024) 14:137-185 179

Table 20 Regression analysis: LABORPROD EXPORT SUR-
non-innovation performance VIVAL
variables, using high importance
only as classification criterion Panel A: treatment is 2006—2008
Environmental 0.018 0.008 0.023%**
(0.020) (0.011) 0.011)
Social 0.014 0.006 0.017
(0.020) (0.010) (0.011)
Governance 0.020 0.009 0.007
(0.018) (0.010) (0.011)
ESG 0.028 0.015 0.023*
(0.025) (0.013) (0.014)
Panel B: treatment is 2008-2010
Environmental 0.028 0.027%* 0.008
(0.019) (0.011) (0.010)
Social 0.014 0.022%%* 0.010
(0.018) (0.011) (0.010)
Governance —0.000 0.015 0.003
(0.018) (0.010) (0.009)
ESG 0.021 0.018 0.011
(0.022) (0.013) (0.012)

Bootstrapped standard errors in parenthesis below estimated coeffi-
cients

#E p < 0,01, %+ p < 0.05,* p < 0.1
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