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Abstract: Sustainable behavior should necessarily benefit both the environment and society. However,
we cannot take for granted that socially responsible firms are also environmentally responsible—e.g., a
firm might benefit its stakeholders while degrading the environment—and the reverse applies too—
e.g., an environmentally responsible firm might disrespect its employees. Consequently, our purpose
is checking whether social responsibility and green investments—proxying for a firm’s environmental
responsibility—are complements, substitutes, or unrelated choices. Using a representative sample of
Italian manufacturing firms, our econometric estimates uncover the empirical relationship between
social responsibility and green investments at firm level. We find evidence of complementarity, since
socially responsible firms: (i) Are systematically more likely to make green investments; (ii) identify
green investments as a voluntary choice promoting business competitiveness much more than other
firms. Finding complementarity between social and environmental responsibility has important
implications. Policies favoring the transition to sustainable development should adopt a systemic
approach considering the positive spillovers of Corporate Social Responsibility (CSR) on environmental
responsibility. Our evidence also suggests that firms indeed tend to behave in ways consistent with
the holistic approach of the 2030 UN Agenda for sustainable development. Additional research should
study how governance affects the CSR-environmental responsibility nexus.

Keywords: environmental responsibility; CSR; complementarity; green investments

1. Introduction

A major innovation changed the landscape for sustainable development in 2015. The method
of the Millennium Development Goals (MDGs) was updated by the 17 Sustainable Development
Goals of the 2030 UN Agenda enshrining a more holistic and measurable approach. That innovation
enhanced the sustainability discourse throughout society, and this may be affecting firms as well,
involving the concept of Sustainable Entrepreneurship [1]. However, do firms have the right incentives
to engage in the holistic approach? Namely, the spontaneous question is whether the two dimensions
of environmental and social sustainability are friends or foes inside a firm.

We have adopted the definition of Corporate Social Responsibility (CSR) distinguished from
Corporate Environmental Responsibility (CER), as proposed by World Business Council for Sustainable
Development (WBCSD) [2,3]. Separating CSR from CER is consistent also with the extensive contents
analysis of the most widely used definitions of CSR conducted by Dahlsrud [4]. Considering the five
potential dimensions of CSR—Economic, Environmental, Social, Stakeholder, Voluntariness—Dahlsrud
found that while the Social and Stakeholder dimensions dominate (88% in the weighted dimension
ratio), almost matched by the Economic dimension (86%) and followed closely by Voluntariness
(80%), the Environmental dimension is far detached (only 59%). Thus, CSR and CER overlap only

Sustainability 2019, 11, 4277; doi:10.3390/sul1164277 www.mdpi.com/journal/sustainability


http://www.mdpi.com/journal/sustainability
http://www.mdpi.com
https://orcid.org/0000-0002-7825-7098
http://dx.doi.org/10.3390/su11164277
http://www.mdpi.com/journal/sustainability
https://www.mdpi.com/2071-1050/11/16/4277?type=check_update&version=2

Sustainability 2019, 11, 4277 2 of 20

partly, suggesting that it makes sense to study the relationship between social responsibility and
environmental responsibility.

Indeed, the relationship between CSR and environmental responsibility remains unclear. Most
authors focus on large firms where environmental responsibility may be due to regulations and CSR
compliance may also be required by formal reporting. Instead, small firms might pursue socially
and environmentally responsible behavior in informal ways, which go unreported [5-8]. Moreover,
CSR is often measured through a binary variable (e.g., Cuerva et al. [9], Kesidou and Demirel [10]),
disregarding how a firm’s CSR intensity may affect its environmental policy too. Finally, studies on the
relationship between environmental responsibility and CSR seem to be entirely missing for Italy.

Thus, it is important to establish whether the two dimensions of CSR and environmental
responsibility are unrelated, move together (complements), or counter each other (substitutes). Both
academic works and professional reports suggest that the issue is non-trivial. Among the former,
Qiu et al. [11] found that social disclosures raise a company’s market value, while there is no relation
between environmental disclosures and profitability. In turn, Cormier et al. [12] suggested that social
disclosure and environmental disclosure substitute each other in reducing stock market asymmetry, as
proxied by share price volatility. On their part, Michelon et al. [13] showed that corporate performance
responds to various social responsibility variables—e.g., diversity, employee relations, and human
rights—while it does not respond to environmental responsibility (Lys et al. [14] reached analogous
results). Additionally, some professional reports found social and environmental responsibility to be
rather asymmetric at times. For instance, Lubin and Berlinger [15] broke down the ESG (Environmental,
Social, Governance) rating into its three components’ scores at 13 large U.S. companies and showed
nine cases with low social score but high environmental score (Altria Group of Richmond, VA; News
Corp of New York, NY; Oracle of Redwood City, CA; Pfizer of New York, NY; Reynolds American Inc.
of Winston-Salem, NC; Skechers USA Inc. of Manhattan Beach, CA; The Bank of New York Mellon
Corporation of New York, NY; Walmart of Bentonville, AR; Wells Fargo & Co. of San Francisco, CA)
and one case with high social score but low environmental score (Chesapeake Energy Corporation of
Oklahoma City, OK). Nevertheless, it is unclear how far this evidence may be generalized.

A better understanding of the relationship between social responsibility and environmental
responsibility is desirable on at least two grounds. First, sustainability aware consumers and investors
care that both dimensions—environmental and social—of sustainable corporate behavior are complied
with. However, if the two dimensions are unrelated that increases the extent of asymmetric information
against a company’s attempts at green-washing or social-washing, potentially damaging consumers’
trust in the company [16]. Asymmetric information drops instead if consumers know that the two
dimensions are related. If they are complements (substitutes)—social and environmental responsibility
rise (fall) together (a rise/fall in the former is associated with a fall/rise in the latter)—by observing
that one of the two is improving, consumers can expect that the other is also improving (is instead
deteriorating). Consumers and investors may then respond through their own activism. Second,
pro-social and pro-environmental policies should be calibrated differently depending on whether
social and environmental responsibility are complements, substitutes, or unrelated.

Accordingly, the chief aim of this paper is to shed light on the relationship between the two key
dimensions—social and environmental responsibility—of corporate sustainability to help fill the gap
in the literature. Namely, using data from a 2018 representative survey of Italian manufacturing firms,
our econometric specifications checked whether firms with a high social responsibility score were also
more likely to make green investments, thereby being environmentally responsible too. Our findings
strongly support that hypothesis. Moreover, the view of social and environmental responsibility being
complements was further corroborated by our robustness checks. First, we show that the positive
relationship between the two dimensions of corporate sustainability survives when we tackle the
potential endogeneity between the two by means of appropriate instrumental variables. Second, we
reveal that socially responsible firms identify green investments as a voluntary choice promoting
business competitiveness much more than other firms.
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The rest of the paper is structured as follows. Section 2 covers the review of the literature and
states our research hypotheses. Section 3 describes the data employed in our empirical analysis and
our econometric methodology. Section 4 reports our main results, verifies whether they survive some
robustness checks, and identifies the channels through which CSR intensity feeds green investments.
Section 5 discusses the results obtained and their policy implications. Finally, Section 6 concludes
suggesting new avenues for future research.

2. Literature Review and Research Hypotheses

Given our aim of investigating how CSR intensity relates to green investments, we start by
reviewing the literature on the multiple determinants of green investments. Next, we focus on the
contributions that are closer to our research question. Finally, the literature review ends by stating our
research hypotheses.

Many scholars have studied the determinants of green investments (for a review see de Jesus
Pacheco et al. [17]), identifying the main factors affecting green investments in: (i) Technology push, (ii)
market pull, and push—pull effects by either consumers, or (iii) regulation [9,10,18-22]. Furthermore,
the issue of incomplete information is evident across the literature as well.

Regarding the technology push, knowledge resources, capabilities, and human skills are
seen as important drivers of green investments [9,20,23]. In particular, the “availability of greater
technical knowledge within a firm moderates its vulnerability in the face of the demand of new
environmental regulations” (Canon de Francia et al. [24], p. 307), while improving technological
capabilities via R&D boosts green investments [9,18,21,22,25,26]. Nevertheless, some scholars have
found negative effects produced by technology push factors [27-29]. In turn, organizational capabilities
can also drive green investments [30-32] by increasing the resources dedicated to green investment
activities [10,33]. For example, a firm endowed with an Environmental Management System (EMS)
bolsters its organizational capabilities [25,34]. EMS implementation is found to augment green
investments [22,26,35-39]. In particular, EMS contributes to overcoming incomplete information,
organization, and coordination problems by enabling firms to appreciate the potential of green
investments [18]. Nevertheless, a firm’s green certification per se does not appear to drive green
investments [40-43]. This suggests that moving from a marketing-oriented “green washing” to true
green investments demands profound adherence within a firm.

Market pull factors link consumers’ and firms’ behavior. Firms increasingly face market shifts as
consumers grow sensitive to the environmental impact of production [44]. Customers’ demand of
environmentally friendly products promotes a firm’s green investments [10,18,25,34,45-47], through
which the firm shows commitment to “green values” [10,46,48], improving its reputation [19,49,50].
Indeed, consumers prefer goods produced in a responsible manner [9].

Green investments also relate to incomplete information and regulation. Namely, following
Porter’s hypothesis [51], since a firm may fail to recognize all the potential of green investments,
environmental regulation can “force” it to invest in the green area [25]. This is supported by the positive
relationship between environmental regulation and green investments [25,37,45,52-54]. However,
some scholars have found a negative nexus, arguing that the opportunity cost of environmental
regulations outweighs the respective benefits [55,56]. Specifically, some studies distinguish between
the “carrot” and the “stick”, whereby the effectiveness of environmental regulation varies depending
on whether it takes the form of positive incentives or of negative sanctions [57-59].

All these aspects seem strictly related to the CSR literature showing that, to maximize the legitimacy
of their business, firms tend to align their practices with society’s expectations [60,61], by strengthening
also the “green image” of the firm [46,48].

However, the relationship between CSR and green investments is still unclear because several
other elements (e.g., labor relations, fair trade, and human rights) contribute to shaping the corporate
image. In this respect, the demand for environmentally sustainable production may stimulate only
minimum activity of green investments to show the commitment with a green strategy, without
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increasing the overall level of investment [46,48,62]. For UK firms, see Kesidou and Demirel [10].
Moreover, Cuerva et al. [9] found that CSR boosts conventional innovation but not green investments
at Spanish firms. Finally, for Wagner [63], CSR augments green investment at large firms, but this does
not extend to small firms.

Indeed, CSR is a broad concept along Bowen’s seminal idea that entrepreneurs should “pursue
those policies, to make those decisions, or to follow those lines of action which are desirable in terms
of the objectives and values of our society” (Bowen [64], p. 6). Among others (for a review see
Garriga and Melé [65]), the stakeholder theory [66] is one of the dominant paradigms of CSR [67]
(p- 118): Managers “bear a fiduciary relationship to stakeholder” (Freeman [68], p. 39) instead of
only maximizing shareholders’” wealth, since meeting shareholders’ needs is only one element in a
value-adding process [66,69].

As mentioned previously, our preferred definition of CSR is that proposed by WBCSD [2,3], which
includes four dimensions: Stakeholder, Social, Voluntariness, and Economic. In line with the role of
Stakeholder, Social, and Voluntariness, relationality is key behind social capital in Italy [70-72]. Moreover,
relational capital also links to the concept of territorial capital along the milieux innovateur theory [73-76].
This also matters for CSR, because an element of the milieux innovateur is proximity based on social and
moral shared behavioral models, trust etc. [77]. Indeed, in identifying the assets behind territorial capital,
OECD [78] also includes social aspects such as solidarity and mutual assistance. Accordingly, a strong link
emerges between relationships within the local community and dissemination of CSR behaviors [79].
Some scholars analyze the role of stakeholders in green investments activities [38,39,80,81], while
Wagner [34] highlights that the relationship with environmentally concerned stakeholders expands a
firm’s product green investments.

In all, the literature has not reached a clear-cut decision on whether CSR and green investments
are complements, substitutes, or simply unrelated. Shedding light on that issue is the main task of this
paper. Specifically, we can formulate two research hypotheses:

H.1. More intense CSR makes green investment more likely at firm level.

H.2. The positive nexus between CSR intensity and green investment is not driven by endogeneity.

3. Materials and Methods

Our data comes from a survey carried out by Unioncamere (Italian Union of Chambers of
Commerce) in early 2018 on a sample of 3000 Italian manufacturing firms with at least five employees.
The survey was administered through the CATI (Computer-Assisted Telephone Interviewing) method
by a professional contractor with the aim of gathering both qualitative and quantitative information on
the firm. The sample corresponded to around 2% of the total population. Specifically, sampling was
based on proper stratification to ensure the representativeness of the collected data both ex-ante and
ex-post. The stratification considered three dimensions of the firm: (i) Industry (24 divisions of the
section C manufacturing sector of the Nace rev.2 classification); (ii) size class in terms of employees
(6-9, 10-19, 2049, 50 and above); (iii) geographical location (North-West, North-East; Center; South).
The maximum sampling error was +1.8%, the confidence interval was 95%.

The data reported information on a firm’s innovation, green investments and other specific issues
(environmental management system, etc.), internationalization, economic performance, expectations,
and workforce characteristics. A specific section addressed a firm’s relationship with stakeholders and
its link with the territorial community.

Table 1 describes the variables used in our analysis. Several indicators help guarantee a firm’s
green commitment (for a review see Horbach [25]) along the various definitions of green investments.
However, many scholars have focused on product and process green investments (e.g., Cuerva et al. [9])
along one of the most popular definitions of green investments: “Develop new ideas, behavior, products
and processes, apply or introduce them and which contribute to a reduction of environmental burdens or
to ecologically specified sustainability targets” (Rennings [19], p. 322, see also Beise and Rennings [82]).
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Thus, our variable (green) took the value of 1 if a firm invested in environmentally responsible products
or processes (energy efficiency; emissions, raw materials, and waste reduction; recycling).

Table 1. Variable definitions (*).

Variable

Definition

Dependent variables

Green investments

Dummy variable: 1 if the firm invested in environmental sustainability in the period 2015-2017

Green rules

Dummy variable: 1 if the firm reports that green investment is motivated by regulation

Green competitiveness

Dummy variable: 1 if the firm reports that green investment is motivated by competitiveness

Independent variables

Continuous variable: Average of the six dummy variables related to relationship with: (i) Employees; (ii) other

CSR firms, university, and research centers; (iii) institutions; (iv) banks and trade associations; (v) non-profit
organizations; (vi) customers
Territory Dummy variable: 1 if the firm has a strong connection with the local community
R&D Dummy variable: 1 if it invested in R&D during the period 2015-2017
HC Continuous variable: Share of employees with a university degree
Training Dummy variable: 1 if the firm carried out training courses in the period 2015-2017
Credit Dummy variable: 1 if the firm states having problems of access to credit

Organizational innov

Dummy variable: 1 if the firm introduced organizational innovation in 2015-2017

EMS

Dummy variable: 1 if the firm implemented Environmental Management Systems (EMS)

Local production

Dummy variable: 1 if the firm produces goods strongly linked to local production culture

Product innov

Dummy variable: 1 if the firm introduced product innovation in 2015-2017

Marketing activities

Dummy variable: 1 if the firm carries out foreign commercial investments and marketing innovation for
opening up new markets

Business situation

Dummy variable: 1 if the firm states high satisfaction about economic situation of the business

Business expectations

Dummy variable: 1 if it expects a good economic situation for the next year

Age Continuous variable: Logarithm of the number of years since inception
Size Continuous variable: Number of employees
HT Dummy variable: 1 if the firm belongs to a medium-high/high technology intensive sector
North-West Dummy variable: 1 if the firm is located in the North-West
North-East Dummy variable: 1 if the firm is located in the North-East
Center Dummy variable: 1 if the firm is located in the Center
South Dummy variable: 1 if the firm is located in the South

Instrumental variables

Family

Dummy variable: 1 if the main shareholder is an individual or a family

Social capital 1

Continuous variable: Average voter turnout at the province level for all the referenda in the period between
1946 and 2016

Social capital 2

Continuous variable: Blood donors per 1000 inhabitants at the regional level

Cooperative banks in 1936

Continuous variable: Number of Cooperative banks in 1936 per 100,000 inhabitants at the provincial level

(*) Social capital 1, source: Ministry of the Interior. Social capital 2, source: Ministry of Health. Cooperative banks in
1936, source: Bank of Italy. All other variables were derived from the survey questionnaire.

Consistent with the definition of CSR in WBCSD [2,3] and focusing on the stakeholder theory

(see Freeman [66]), managers are driven by the relationship with all stakeholders: Both internal,
e.g., employees [83], and external [84], like suppliers, customers, etc., involving also civil and social
businesses. Therefore, we measured a firm’s CSR intensity across its relationship with internal and
external stakeholders. Specifically, we considered six actors with which the firm can relate: (i) Employees;
(ii) Other firms, universities and research centers; (iii) Institutions; (iv) Banks and trade associations;
(v) NGOs; (vi) Consumers. Thus, we had at firm level a dummy variable for each of these types of
relationships. Finally, firm level CSR intensity was valued as the average of the six dummies, hence
obtaining an index (CSR) ranging from 0 to 1.

CSR strictly links with a firm’s relationships within its local community [79]—indeed, the concept
of sustainable entrepreneurship also includes the community factor [1]. Therefore, we included another
dummy variable (Territory), valued 1 if the firm declared having strong links with the actors present in
the community where it operates.
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Concerning the other independent variables, with regard to technology push factors, R&D
is the indicator most widely used (more recently, e.g., Saez-Martinez [21]). Hence, we included a
dummy variable (R&D) valued 1 if the firm invested in R&D. Since human capital is key for green
investments [9,23], being also able to generate absorptive capacity beside R&D efforts [25,44,85],
we included two variables: The share of employees with a university degree (HC) and a dummy
variable valued 1 if the firm carried out training courses (Training). We identified the firms having an
Environmental Management System (EMS) as those endowed with certifications ISO 14001, EMAS
(in line with other studies: Rehfeld et al. [26], Muscio [22]), and/or ISO 50001, where the latter “enhance
the adoption of green innovation regarding the true barriers to the practices involved in the certification
and implementation of an EMS and related systems” (Cuerva et al. [9], p. 106).

According to Porter and van der Linde [51], organizational problems may limit green investments,
also because they require management commitment, team-work, and process mapping [37].
We controlled for this with a dummy variable (Organizational innov), valued 1 for any firm which has
introduced organizational innovations. We also included a dummy variable (Product innov) valued 1 if
the firm introduced product innovations, since firms with high innovation propensity are more likely
to invest in the green field too [18,25,44]. To capture the impact of the opening of new markets on
green investments [9], we created a dummy variable (Marketing activities) valued 1 for firms investing
in marketing, including foreign commercial investments. Access to finance is also important for green
investments [23] because of the risk from the uncertainty of customer demand response [86]. In the
case of for-profit social firms, they tend to have lower leverage [87]. Therefore, we created a dummy
variable (Credit) equal to 1 if the firm stated having problems of credit access.

We also accounted for a firm’s performance considering the relationship between innovation and
business cycles [86-90]. Regarding green innovation, Horbach [25] analyzed both past performances
and expected trends. Thus, we included two dummy variables valued 1 if the firm reported a good
economic situation for its business (Business situation) and if the firm expected a good economic
situation in the next three years (Business expectations), respectively. To account for the fact that labels
of origin are connected to the environmental sustainability issue too [91,92], we included a variable
(Local production) taking the value 1 if the firm produced goods strongly linked to local production.

Finally, we controlled for several firms’ structural characteristics: Age—years since inception;
Size—number of employees; Sector—following Eurostat’s classification of technology intensive sectors,
we distinguished the firms with high or medium-high technology intensity in line with previous
studies [20]; and Geographical location—three area-fixed effects (North-East, Center, and South).
Summary statistics are reported in Appendix A (Table A1).

Concerning the method, our dependent variable took the value 1 if the firm made green investments.
Since it is binary, taking only values 1 and 0, we used probit models overcoming the disadvantages of
the linear probability models for this case [93,94]. Analytically:

P(Y; = 1|CSR;, S;) = P(Bo + B1CSR; + B2S; + &1 > 0) = D (B + B1CSR; + B2S; + &), 1)

where Y; represents the probability that firm i carried out green investments. The independent variables
are CSR; indicating a firm’s CSR degree ranging from 0 to 1, and S; which is a vector including the
other independent variables. All variables are binary except CSR, HC, Age, and Size. ® is a standard
normal cumulative distribution function, taking only values strictly between zero and one for all
values of the parameters and the independent variables. Thus, this ensures that the estimated response
probabilities are between zero and one 0 < ®(z) < 1. Finally, ¢; is the normally distributed random
error with zero mean and constant variance N(0, 02) that captures any other unknown factor.

To quantify the effects on the probability success P(Y = 1), we also calculated the marginal effects;
they indicated “the effect on conditional mean of Y of a change in one regressor, say, x;” (Cameron and
Trivedi [95], p. 343). Stata version 15 was used for all the estimates.

As a further analysis, we checked for the presence of potential endogeneity problems between
the dependent variable and CSR intensity, the key independent variable of our analysis. Following
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the literature, we applied the method of instrumental variables (IV). Specifically, in the presence of a
continuous endogenous variable, we estimated a Linear Probability Model by 2S5LS [93]. We analyzed
the potential endogeneity of a firm’s CSR intensity by finding a set of instrumental variables affecting
CSR without influencing the choice to invest in environmental sustainability, so that the instrumental
variables were uncorrelated with the residuals of our equation.

We considered four instruments. The first concerned family ownership (Family), where family
firms are more likely to pursue CSR behavior relating to stakeholders [96-98], also to protect and
enhance their image and reputation. The latter represented a sort of “positive moral capital” (a reserve
of “goodwill”) which acts as social insurance safeguarding the firm'’s assets (relational wealth and
earnings streams) during a period of crisis [99]. This is particularly true for family firms, where the
firm’s wealth and reputation and those of the family greatly overlap. The other instruments concerned
social capital. Our idea was that a set-up with a high level of social capital may boost the propensity of
a firm to pursue CSR behavior. Following Guiso et al. [100], we used, as measures of social capital, the
electoral participation in referenda (Social capital 1) and voluntary blood donations considering the
blood donors per 1000 inhabitants (Social capital 2). Finally, the fourth instrument was the number of
Banche di Credito Cooperativo (BCCs) in 1936 taken as a ratio of the contemporary province population
(Cooperative banks in 1936). BCCs, which were then mostly called Casse Rurali ed Artigiane (Rural
and Artisan Banks), were banks which were introduced to Italy to adapt to the Raiffeisen banking
principles of self-help in the rurality and in the small villages. Given their cooperative nature and the
fact that in many cases they were established as unlimited liability cooperative banks, we expected
that their more widespread presence would reveal higher social capital in the province as well (see,
e.g., Galassi [101], Catturani et al. [102]).

Using the Two Stage Least Squares (2SLS) estimator, the IV approach is modeled as follows.
Starting from the structural equation,

Y; = Bo + B1CSR; + B2S5; + u. ()

We considered a set of instrumental variables Z; correlated with the potentially endogenous
explanatory variable (CSR), but uncorrelated with the stochastic error u in the regression (Equation (2)).
The effects of the instruments on the endogenous variable are measured by the vector of parameters
(21 in the auxiliary regression (first-stage):

CSR; = Bo + B21Zi + B20S; + vi, 3)

where CSR is the potentially endogenous explanatory variable in Equation (2), Z; is the vector of
instrumental variables, and v is the residual.

After estimating the first-stage regression (Equation (2)), in the second-stage equation, CSR is
replaced by its estimated value in Equation (3). To test if CSR is endogenous, we used the Wu-Hausman
test: If it is significant, we reject the null hypothesis that the variable is exogenous. Concerning the
validity of the instruments, we checked: (i) If they are correlated with the endogenous variable
(instruments relevance); (ii) if they are exogenous, namely uncorrelated with the structural error term
u in the regression (Equation (2)) (instruments’ exogeneity). Regarding the instruments’ relevance, we
used an F-test for the joint significance of the instruments’ coefficients: A value above 10 means that the
instruments are not weak [103]. Regarding instruments’ exogeneity, we performed an overidentification
restriction check applying the Sargan test: An insignificant value means that we do not reject the null
hypothesis that the instruments are exogenous.

We also applied an IV-probit based on maximum likelihood estimation since it has various
advantages over the two-step procedures (see Wooldridge [93], p. 591), besides considering the limits
of the linear probability model since it does not take into account that the dependent variable is binary.
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4. Results

4.1. Baseline Results

Table 2 displays the baseline results relating to our hypothesis H.1. We found that CSR positively
affects the likelihood of investing in environmental sustainability (p < 0.01; Model 1). This finding is in
line with Kesidou and Demirel [10] but in contrast to Cuerva et al. [9], who found no significant effect.
The positive influence of CSR was also confirmed in Model 2 when we introduced the variable regarding
the relationship with the local community (Territory): The coefficient of CSR remains significant at the
1% level. Concerning Territory, we found that firms having a strong relationship with the community
are 4.2% more likely to make Green investments (p < 0.1). Although CSR influences Green investments
regardless of the degree of relationship with the local community, we found also an almost significant
positive effect at 10% (p = 0.109, Model 3) of CSR interacted with Territory (CSR*Territory). Therefore, our
findings confirm, in part, the insights about the close link between social themes and the relationship
with the local community [79].

Table 2. Baseline results.

. Probit Probit Probit
Variable @ @ ®)
Coeff. M.E. Coeff. M.E. Coeff. M.E.
CSR 0.865 *** 0.343 0.852 *** 0.338 0.574 *** 0.227
(0.117) (0.047) (0.114) (0.045) (0.212) (0.084)
Territor 0.105 * 0.042 0.008 0.003
y (0.054) (0.021) (0.080) (0.032)
. 0.372 0.148
*!
CSR *Territory (0.240) (0.095)
-0.018 -0.007
R&D (0.059) (0.023)
HC 0.008 *** 0.003 0.007 *** 0.003 0.007 *** 0.003
(0.002) (0.001) (0.002) (0.001) (0.002) (0.001)
Trainin 0.145 ** 0.058 0.149 ** 0.059 0.152 ** 0.060
5 (0.068) (0.027) (0.068) (0.027) (0.068) (0.027)
Credit —0.124 ** -0.049 —0.122 ** —0.048 -0.126 ** —-0.050
(0.055) (0.022) (0.055) (0.022) (0.055) (0.022)
Oreanizational innov 0.256 *** 0.102 0.261 *** 0.104 0.261 *** 0.103
& (0.069) (0.027) (0.069) (0.027) (0.069) (0.027)
EMS 0.303 *** 0.120 0.302 *** 0.120 0.305 *** 0.121
(0.060) (0.024) (0.060) (0.024) (0.060) (0.024)
Local production 0.130 * 0.052 0.128 * 0.051 0.132* 0.052
p (0.076) (0.030) (0.076) (0.030) (0.076) (0.030)
Product innov 0.358 *** 0.142 0.353 *** 0.140 0.356 *** 0.141
(0.063) (0.025) (0.061) (0.024) (0.062) (0.024)
Marketing activities 0.258 *** 0.102 0.248 *** 0.099 0.249 *** 0.099
& (0.069) (0.027) (0.069) (0.028) (0.069) (0.028)
Business situation 0.295 *** 0.117 0.321 *** 0.127 0.318 *** 0.126
(0.070) (0.028) (0.068) (0.027) (0.068) (0.027)
Business expectations 0.082 0.033
p (0.055) (0.022)
0.400 *** 0.159 0.389 *** 0.154 0.377 *** 0.150

Age (0.144) (0.057) (0.144) (0.057) (0.145) (0.057)
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Table 2. Cont.

. Probit Probit Probit
Variable @ @ ®)
Coeff. M.E. Coeff. M.E. Coeff. M.E.
Size —0.000 —0.000 —0.000 —0.000 —0.000 —0.000
(0.001) (0.000) (0.001) (0.000) (0.001) (0.000)
Size square 0.000 0.000 0.000 0.000 0.000 0.000
! (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
HT —-0.070 -0.028 —0.066 —0.026 —0.065 -0.026
(0.066) (0.026) (0.065) (0.026) (0.065) (0.026)
North-East 0.041 0.016 0.045 0.018 0.045 0.018
(0.061) (0.024) (0.061) (0.024) (0.061) (0.024)
Center 0.137 * 0.054 0.143 ** 0.057 0.140 ** 0.056
(0.070) (0.028) (0.070) (0.028) (0.070) (0.028)
South 0.019 0.008 0.024 0.009 0.019 0.008
(0.077) (0.030) (0.077) (0.030) (0.077) (0.030)
Constant —1.582 *** —1.616 *** —1.530 ***
(0.232) (0.234) (0.234)
Observations 3007 3007 3007
Wald Chi2 534.89 *** 528.24 *** 528.94 ***
Pseudo R? 0.148 0.148 0.149

Dependent variable: Green = 1 if the firm invested in environmental sustainability in the period 20152017,
0 = otherwise. Table displays coefficients of the probit model and marginal effects (M.E.) at the means. Robust
standard errors in parentheses. Wald test of the model specification is reported. *** p < 0.01, ** p < 0.05, * p < 0.1.

Concerning technology push factors, in contrast to various authors (recently, e.g., Muscio et al. [22]),
we found no effect from R&D. This may be due to two facts: Since our variable is binary, it did not capture
the intensity of the phenomenon; it did not specify the typology of R&D investments (for green vs.
other purposes). Human capital proved to be a driver of green investments in line with Cuerva et al. [9]
and Horbach [25]: The marginal effects of the share of graduated employees (HC) were positive and
statistically significant at the 1% level. Furthermore, skills improvement (Training) raised the probability
of making green investments (p < 0.05).

Furthermore, organizational innovation increased the probability of Green investments (p < 0.01),
which may be explained by the fact that human capital upgrading may also require new business
organization for green investing. Indeed, we also found that the introduction of an Environmental
Management System (EMS) had a positive and significant (p < 0.01) impact on Green investments. As for
finance, the problem of access to credit limited the choice of green investing confirming the findings
obtained by Cuerva et al. [9]. However, for the more socially responsible firms, financial resources may
also be supplied by crowdfunding activities due to the existence of a positive relationship between a
firm’s sustainable orientation and funding success of crowdfunding projects [104].

Moreover, marketing activities and product innovation raised the probability of Green investments
by about 10 and 14%, respectively (Model 1). This suggests that Green investments and enhancing
market competitiveness are strictly related since customers pay special attention to sustainability issues.
Contrary to Cuerva et al. [9], we found that the geographical indication (Local production) positively
affects the probability of green investing, albeit with a weak level of significance (p < 0.10).

Regarding the business cycle, firms declaring a good economic situation were more likely to
invest in environmental sustainability: The effect of Business situation was positive and significant at
the 1% level. Instead, contrary to Horbach [25], Business expectations ed out to be insignificant, possibly
because investments require financial resources, whose availability is more affected by the current and
past situation than by the expected one.
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Among the control variables related to a firm’s characteristics, there were two significant results.
First, older firms were more likely to make Green investments: The coefficient of Age was positive
and significant at the 1% level. Second, firms located in the Center were more likely to make green
investments than the ones located in the North-West (reference category). A firm’s Size did not seem
to impact Green investments, in contrast to the results yielded by Cuerva et al. [9], Horbach [18], and
Kesidou and Demirel [10] but in line with those of Saez-Martinez et al. [21].

4.2. Robustness Checks

We conducted three different analyses to verify the validity of our results and address our second
hypothesis H.2. First, we needed to deal with the potential endogeneity of the relationship between
CSR and Green Investments. In practice, that relationship might be spurious, if a third omitted variable
were, in reality, to determine both CSR and Green Investments. The preferred way to address that issue
is by using the instrumental variables approach. Accounting for the endogeneity problem, the effect of
CSR on Green investments always remained positive and significant at the 1% level (Table 3, Model 2).

The exogeneity Wald test on IV-probit as well as the Wu-Hausmann test on IV-2SLS were both
significant at the 1% level, indicating that CSR is an endogenous variable. Concerning the validity of
the instruments, since the F statistic for the instruments’ relevance was over 10, the instruments are
not weak. More specifically, based on Stock and Yogo's [105] tabulation of the critical values for the
weak instruments test, we rejected the null of a relative bias greater than 5%. The Sargan test was not
significant, so we can consider the instruments to be exogenous.

The other variables that confirmed significance (at least at the 5% level) in the IV estimates were
Credit, EMS, Product innovation, Business situation and Age.

For the second robustness check, we used the Bootstrap method (500 replications) which provides
more precise standard errors. We applied this check on the Ordinary Least Squares (OLS) estimate
(Table 3, Model 4). The results confirmed the positive relationship between CSR and Green investments,
as well as all significant effects which referred to other explanatory variables. The standard errors
changed very little.

Table 3. Instrumental variables (IV) estimates.

Variable Probit IV-Probit OLS OLS IV-2SLS

@ @ 3) @ 5)

Coeff. M.E. Coeff. M.E. Bootstrap

CSR 0.863 *** 0.343 3.187 0316 0.297 *** 0.297 *** 1.166 ***
(0.114) (0.045) (0.502) (0.236) (0.039) (0.038) (0.271)

HC 0.007 *** 0.003 0.001 0.003 0.003 *** 0.003 *** 0.001
(0.002) (0.001) (0.003) (0.001) (0.001) (0.001) (0.001)

Trainin 0.145 ** 0.058 -0.111 0.057 0.049 ** 0.049 ** —0.034

& (0.068) (0.027) (0.091) (0.041) (0.023) (0.024) (0.036)
Credit —0.125 ** —0.049 —0.227 *** —0.049 —0.046*  —0.046**  —0.090 ***
(0.055) (0.022) (0.058) (0.024) (0.019) (0.018) (0.026)

Oreanizational inno 0.259 *** 0.103 -0.016 0.101 0.094 *** 0.094 *** 0.010
ganizational Innov (0.069) (0.027) (0.096) (0.043) (0.025) (0.025) (0.037)
EMS 0.308 *** 0.122 0.185 *** 0.129 0.109 *** 0.109 *** 0.082 ***
(0.060) (0.024) (0.071) (0.031) (0.021) (0.020) (0.025)

Local production 0.140 * 0.055 0.103 0.048 0.047 * 0.047 * 0.041
P (0.076) (0.030) (0.073) (0.031) (0.026) (0.026) (0.028)
Product inno 0.362 *** 0.143 0.259 *** 0.137 0.131 *+ 0.131 *+ 0.114 **+*
v (0.061) (0.024) (0.069) (0.029) (0.022) (0.022) (0.024)

Marketing activities 0.255 *** 0.101 0.087 0.102 0.094 *** 0.094 *** 0.048
& (0.069) (0.027) (0.083) (0.036) (0.025) (0.024) (0.031)
0.319 ** 0.127 0.193 ** 0.124 0.110 *** 0.110 *** 0.083 ***

Business situation (0.068) (0.027) (0.078) (0.033) (0.023) (0.023) (0.027)
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Table 3. Cont.

Variable Probit IV-Probit OLS OLS IV-2SLS
1) (2) 3) 4) (5)
Coeff. M.E. Coeff. M.E. Bootstrap
Age 0.394 *** 0.155 0.291** 0.150 0.136 *** 0.136 *** 0.119 **
& (0.144) (0.057) (0.145) (0.061) (0.049) (0.049) (0.055)
Size —-0.000 —0.000 —0.002 *** —-0.000 —-0.000 —-0.000 —0.001 **
(0.001) (0.000) (0.001) (0.000) (0.000) (0.000) (0.000)
Size square 0.000 0.000 0.000 *** 0.000 0.000 0.000 0.000 **
! (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
HT —-0.066 —-0.026 -0.015 —-0.021 -0.018 —-0.018 —-0.003
(0.065) (0.026) (0.065) (0.027) (0.022) (0.022) (0.025)
North—East 0.039 0.016 0.028 0.005 0.014 0.014 0.012
(0.061) (0.024) (0.058) (0.026) (0.021) (0.021) (0.022)
Center 0.135* 0.054 0.111* 0.054 0.044 * 0.044 * 0.043 *
(0.070) (0.028) (0.066) (0.028) (0.023) (0.024) (0.025)
South 0.018 0.008 0.025 0.021 0.007 0.007 0.010
(0.076) (0.030) (0.070) (0.031) (0.025) (0.025) (0.027)
Constant —1.556 *** —1.543 *** —-0.044 —-0.044 -0.118
(0.232) (0.233) (0.074) (0.077) (0.088)
Observations 3007 3007 3007 3007
Wald Chi2 525.69 *** 898.09 *** 1011.53 ***  638.37 ***
F-statistic 49 .46 ***
Exogeneity: Wald test Chi2 12.50 ***
Exogeneity: Wu-Hausmann .
test F-statistic 12.227
Instr. relevance, F-statistic 17.383 ***
Overidentification test,
Sargan Chi2 4468
Pseudo R? 0.147
R? 0.190 0.190 0.049
Adjusted R? 0.185

Dependent variable: Green = 1 if the firm invested in environmental sustainability in the period 2015-2017. The table
displays marginal effects at the means (M.E.). Robust standard errors in parentheses. Wald test of the model
specification is reported. *** p < 0.01, ** p < 0.05, * p < 0.1. Exogeneity test for the instrumented variable: Wald
test on IV-probit and Wu-Hausmann test on IV-2SLS, significance means to reject the hypothesis of exogeneity of
the instrumented variable. Instruments relevance: F-test on IV-2SLS, significance, with a F-value > 10, means to
reject the hypothesis of irrelevance of the instrumental variables. Sargan test for the overidentification restriction on
IV-2SLS, no significance means to not reject the hypothesis of exogeneity of the instrumental variables.

Finally, we explored whether the motivations for making Green investments differ for low- vs
high-CSR intensity firms. The opportunity was given by the fact that the survey questionnaire asked
responding firms to report the main motivations for their Green investments. At one extreme, firms could
report that Green investments had to be made because they were imposed by regulations (Green rules),
like a forced action. At the opposite extreme, firms could instead report that they were making Green
investments because this is a source promoting their competitiveness (Green competitiveness), a voluntary
action. Specifically, Green rules refers to firms that carried out Green investments in response to National
and European regulations (see Question E2 in Appendix B, answer 1), while Green competitiveness
includes all the firms that carried out Green investments to enhance their competitive edge, their image,
or their reputation, or because they were aware of the problem of environmental pollution as a risk for
the firm and the whole society (see Question E2 in Appendix B, answer 2).

Interestingly, when we estimated the two probit models where the dependent variables were,
respectively, Green rules and Green competitiveness, it turned out that CSR leaned disproportionately
towards Green competitiveness (Table 4). Specifically, the same increase of CSR raised the likelihood that
a firm would opt for Green competitiveness almost ten times as much as it raised the probability that a
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firm would choose Green rules (we also found this difference instrumenting CSR using the IV-probit).
We interpreted this as an additional suggestion that the positive relationship between CSR and Green
investments is germane and not spurious.

Table 4. Firms’ motivation for making green investments.

Green Rules Green Competitiveness
Variable (W) )
Coeff. M.E. Coeff. M.E.
CSR 0.360 *** 0.078 *** 2.150 *** 0.751
(0.137) (0.030) (0.128) (0.045)
+controls Y Y Y Y
Observations 3007 3007
Wald Chi2 226.75 *** 564.94 ***
Pseudo R? 0.087 0.187

The table displays the coefficients of the probit model and marginal effects (M.E.) at the means. The dependent
variable is reported at the top of the column. Robust standard errors are in parentheses. The Wald test of the model
specification is reported. *** p < 0.01.

5. Discussion

Our main results provided support to the two hypotheses formulated at the end of Section 2.
Namely, the probability of a firm making green investments increases in the CSR intensity of that
firm and such a relationship does not seem to be spurious. The first result emerged from both OLS
and probit regressions. The second result was obtained by various alternative estimates performing
robustness checks.

Having demonstrated our results through rigorous econometric means, we can now indulge in
using a simple graph to summarize our findings. Figure 1 reports the four crucial distributions of the
firms in our sample relating to our research question. First, it shows the distribution of sample firms
in terms of CSR intensity (histograms measured on the left-hand scale). It is shown that the modal
class contains about 30% of the firms which are totally insensitive to their stakeholders (CSR = 0), 21%
which have low CSR (CSR = 0.17), 24% which have mid-low CSR (0.33), 12% which have intermediate
CSR (0.50), 8% which have mid-high CSR (0.67), 4% which have high CSR (0.83), and only 1% which
have maximum CSR (1.00). Second, the continuous line (right-hand scale) giving the percentage of
firms making Green investments is indeed upward sloping as we move from lower to higher CSR classes.
Namely, only 27% of the firms that are wholly insensitive to stakeholders (CSR = 0) engage in Green
investments, while the share increases to 35% for low-CSR firms and to 65% for mid-low-CSR firms, and
it stabilizes at 61 and 58% for intermediate-CSR and mid-high-CSR firms, respectively. It then resumes
a positive trend reaching 66% for high-CSR firms and 90% for maximum-CSR firms. Third, the dashed
and pointed line (right-hand scale) representing the share of firms reporting Green competitiveness—i.e.,
Green investments are motivated by trying to improve the competitive hedge etc.—is upward sloping
escalating from 19% when CSR = 0 to about 60% when CSR is mid-low and approaching 70% when
we move to higher CSR classes. Fourth, and conversely, the dashed line (right-hand scale) showing
the share of firms reporting Green rules—i.e., Green investments are motivated only by abiding to
regulation—does not show a clear trend as a function of increasing CSR. Specifically, while Green
rules exceeds Green competitiveness when CSR = 0—and the two exactly match for low-CSR firms—the
opposite happens for any higher-CSR class starting with mid-low-CSR.
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Figure 1. Distribution of firms by CSR intensity level and share of firms which carried out green
investments by motivation.

Hence, the positive relationship between CSR and Green investments, which is in line with some
previous works—e.g., Kesidou and Demirel [10], even if we do not account for the intensity of
green investments—seems to be germane. Thus, the two main dimensions of sustainable behavior—
environmental responsibility and social responsibility—are indeed complements. Additionally, we
tried to enrich the existing literature by showing that this relationship is stronger when Green investments
are driven by a firm’s awareness that environmental sustainability promotes competitiveness rather
than by regulatory constraints.

Overall, the fact that we found CSR intensity and Green investments to be complements—with
CSR boosting Green investments—offers a new contribution to the debate on sustainable development.
In particular, the complementarity between social responsibility and environmental responsibility has
important policy implications. Given the growing centrality of the task of favoring the transition to
sustainable development, policies should adopt a systemic approach. Promoting CSR will, in fact,
engender positive spillover effects also in terms of environmental responsibility. In other words,
policies should consider the two main dimensions of sustainability as moving together. Ignoring such
co-movement would be inefficient and could lead to underestimating the impact of pro-social policies
in terms of environmental achievement. Furthermore, policy makers focusing solely on environmental
targets, if they were to disregard improving CSR, would be choosing suboptimal policies. Indeed,
policies that boost a firm’s CSR could indirectly favor upgrading that firm’s environmental responsibility.
Finally, addressing social and environmental issues simultaneously could reinforce the role of innovation
in promoting sustainability (e.g., Kesidou and Demirel [10]).

All in all, the strong interlink we have outlined between social responsibility and environmental
responsibility suggests that firms indeed tend to behave in ways consistent with the holistic approach
enshrined by the UN 2030 Agenda for sustainable development.

6. Conclusions

We started observing that sustainable behavior is necessarily twofold, implying a joint move
towards environmental sustainability and social sustainability. This is implied by the holistic approach
to sustainable development of the 2030 Agenda of the United Nations. We may add that this joint move
comes close as well to the concept of “integral ecology” proposed by Pope Francis in his “dialogue
with all people about our common home.” ([106], p. 4). His Encyclical letter Laudato si” states: “We
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are faced not with two separate crises, one environmental and the other social, but rather with one
complex crisis which is both social and environmental. Strategies for a solution demand an integrated
approach to combating poverty, restoring dignity to the excluded, and at the same time protecting
nature.” ([106], p. 104).

Nevertheless, problems might emerge if firms face incentives not fully aligned with that joint
move. While some firms may be non-compliant with both the environmental and social dimension of
sustainability, other firms might comply with only one of the two dimensions. For instance, socially
responsible firms could be non-compliant on the environmental dimension and environmentally
responsible firms might be non-compliant on the social dimension. This would prove particularly
challenging in the current phase, in which the task of promoting sustainable development seems to
rely more and more on the private sector.

Against this background, we ventured to investigate empirically whether social responsibility
and green investments are complements, substitutes, or unrelated. Our analysis was based on a
representative sample of Italian manufacturing firms. The main results detected complementarity
between CSR intensity and green investments. Specifically, we found that socially responsible firms:
(1) Are systematically more likely to make green investments; (2) identify green investments as a
voluntary choice promoting business competitiveness much more than other firms.

Although our results appear comforting—in the sense that CSR seems to unequivocally boost
environmentally responsible behavior too—two caveats are in order. First, while we measured CSR
intensity, we employed a 0-1 variable to evaluate environmental responsibility, assigning 1 to firms
which had made green investments. However, the fact that a firm is making green investments does
not ensure that it is fully compliant in terms of environmental responsibility. Second, what we found
for Italian manufacturing firms might not translate to firms in other sectors and, even more so, in other
countries—where a divide might exist between rich vs emerging and developing countries.

Regarding future research, we would like to point out three issues. First, the link we detected
between CSR and environmental responsibility could be further studied also in the reverse way—
between environmental responsibility and CSR. Second, noting that standard sustainability ratings
refer to the ESG approach—Environmental, Social and Governance—additional research effort is
needed to figure out how the Governance set-up affects the CSR-environmental responsibility nexus.
Third, it would be interesting to investigate whether and how the extent to which a firm makes progress
towards both socially and environmentally sustainable behavior is affected by the firm’s organizational
structure. In particular, the centrality—in terms of its nearness to the firm’s CEO—of the sustainability
function within its organizational structure might empower swifter and more comprehensive transition
of the firm towards sustainable behavior.
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Appendix A
Table A1l. Summary statistics.
Variable Mean Std. Dev Min Max
Green investments 0.464 0.499 0 1
CSR 0.270 0.247 0 1
Territory 0.683 0.465 0 1
R&D 0.368 0.482 0 1
HC 6.088 12.561 0 90
Training 0.176 0.381 0 1
Credit 0.288 0.453 0 1
Organizational innov 0.496 0.500 0 1
EMS 0.257 0.437 0 1
Local production 0.135 0.342 0 1
Product innov 0.525 0.499 0 1
Marketing activities 0.336 0.472 0 1
Business situation 0.198 0.398 0 1
Business expectations 0.370 0.483 0 1
Age 35.401 12.851 3 118
Size 37.306 81.019 4.520 2372.18
HT 0.188 0.390 0 1
North-West 0.335 0.472 0 1
North-East 0.322 0.467 0 1
Center 0.196 0.397 0 1
South 0.147 0.354 0 1
Green rules 0.156 0.363 0 1
Green competitiveness 0.244 0.430 0 1
Family 0.708 0.455 0 1
Social capital 1 0.581 0.066 0.273 0.678
Social capital 2 31.3 4515 19.900 40.200
Cooperative banks in 1936 1.225 3.072 0 24.264
Appendix B

Appendix B.1 Question E1

In the three years 2015-2017, did your firm invest in energy/raw materials saving and/or lower its
environmental impact?

1. Yes, in processes (energy efficiency; emissions, raw materials, and waste reduction; recycling)
and/or in products (environmental sustainability improvement, adopting a circular economy
approach, etc.)

2. No.

Appendix B.2 Question E2

Why did your firm invest in the three years 2015-2017 in energy/raw materials saving and/or
lower its environmental impact?

1. Inresponse to National and European regulations

2. For economic opportunity and competitive edge; improving the firm’s image and reputation;
because of awareness that pollution and climate change represent a risk for my company as well
as for the whole society.
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