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Abstract
Purpose – Over the past two decades, scholarly attention has focused mainly on a direct and inverse
relationship between corporate environmental responsibility (CER) and corporate financial
performance (CFP). This study aims to explore the bidirectional causality hypothesis, as good
environmental results can lead to good financial results, which makes it possible to invest more
resources in projects that improve environmental performance.
Design/methodology/approach – The authors test the bidirectional causality between CER and CFP
on a sample of listed Italian manufacturing firms over the 2005-2014 period. The authors use a fixed
effect panel data regression and check the robustness of the results with alternative econometric
techniques.
Findings – Although the findings do not support bidirectional hypothesis, they establish direction/
causality from CFP to CER. As a result, environmental responsibility is a consequence of prior financial
performance, which supports the slack resources hypothesis.
Research limitations/implications – Given that companies’ environmental commitment is dictated by
economic evaluations or by assessing the availability of resources to invest, it seems that the spread of
environmentally responsible behaviours might be supported by different external pressures.
Originality/value – The paper provides further insights on sustainability management literature by
establishing a bidirectional relationship between firm performance and environmental responsibility.

Keywords Corporate financial performance, Bidirectional causality,
Corporate environmental responsibility, EMSs

Paper type Research paper

1. Introduction

Pollution is a global threat that has challenged policy makers and firms to reduce the
environmental effects of economic activities (Sarkis, 2001; Shrivastava, 1995). Since the
mid-1990s, numerous companies across the globe have adopted a wide range of
environmental management tools (EMTs) – including environmental management systems
(EMSs) based on ISO 14001 standards or certain European regulations (Eco Management
and Audit Scheme [EMAS], defined below), as well as other environmental tools based on
numerous ISO standards ranging from eco-labels and declarations to carbon and water
footprints – to implement green processes and to develop environmentally friendly
products.
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In recent decades, the European Union has confronted the challenge of integrating
environmental sustainability with economic goals while encouraging European manufacturing
to exploit opportunities to innovate. Firm awareness of the importance of this factor seems to be
in a transition phase. As a result of perceiving environmental responsibility as an element that
influences business performance, many firms are recognizing their environmental efforts as an
important strategic factor. Consequently, a growing number of companies consider expenses
to address environmental responsibility not only as a cost but also as an investment that can
affect long-term corporate profit, while environmental issues are a part of corporate strategy
decisions. From this perspective, it seems that companies are developing a more proactive
attitude towards environmental issues, perceiving them as business opportunities rather than
as burdens.

Despite the opportunities that may arise from adopting effective EMSs, the relationship
between corporate environmental responsibility (CER) and corporate financial
performance (CFP) continues to be debated. In the current literature, two main approaches
emerge. On one hand, scholars have focused mainly on the direct relationship between
environmental responsibility and financial performance, suggesting that a good
environmental commitment improves environmental performance, company image and
firm reputation (Epstein and Roy, 1998) and, as a consequence, financial results (Fombrun
and Shanley, 1990). However, empirical results remain ambiguous and inconclusive,
considering that there are good reasons for the existence of both a positive and negative
relationship or even that there is no association between the variables. On the other hand,
other studies have focused on an inverse relationship between the two variables.
Theoretically, the slack resources hypothesis (Waddock and Graves, 1997) supports this
latter perspective, because good environmental performance might be understood as a
function of prior financial performance. In sum, managers might improve CER and thus
bear the costs of such improvements only when the firm has the resources to address these
costs.

As these two views are not mutually exclusive, it seems that the analysis of the link between
CER and CFP might provide new insights into the issue by exploring the bi-directionality
hypothesis of this relationship. Thus, there might be a virtuous circle (Hart and Ahuja, 1996)
between environmental responsibility and financial performance, given that an
improvement in environmental responsibility can lead to good financial results, which in
turn makes it possible to invest more resources and enhance firm environmental
performance.

Given that studies on the bidirectional causality between CER and CFP remain limited
(Endrikat et al., 2014), this work aims to contribute to the current literature by analysing the
virtuous circle between these two variables. However, we address the environmental–
financial performance relationship empirically rather than through the lens of corporate or
ethical legitimacy.

To test the direction of the relationship between environmental responsibility and firm
performance, we deviate somewhat from the current literature and use different statistical
techniques. While most studies use cross-sectional data and apply ordinary least squares
(OLS) regression techniques, we use a panel data set approach, which provides our
estimations with more observations and the advantage of exploiting the information on a
cross-sectional level and on a time level. Moreover, we use a panel regression with time
and cross-section fixed effects, which allows us to address the risk of inconsistent results
due to omitted variables. In addition, to draw causal inferences between our two variables,
we measure the independent variable with a time lag so that it precedes the dependent
variable.

To test the direct and reverse relationship between CER and CFP, we analysed
manufacturing companies listed on the Italian stock market during the 2005-2014 period.
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Our results show that firm environmental responsibility, proxied by the presence of EMTs,
does not affect future financial performance, but we found that the previous financial results
can explain the adoption of environmental management approaches in the subsequent
year. Our results are robust to alternative estimation techniques.

The remainder of the paper is structured as follows. In Section 2, we present the theoretical
background and conduct a literature review. Next, we present the sample and the
methodology used to test the causal directions between CER and CFP. Then, we present
and discuss the results. Finally, we draw implications and our conclusions.

2. Literature review

In recent years, the relationship between environmental responsibility and a firm’s financial
performance or competitiveness has come under greater scrutiny by – and has become the
subject of debate in – the academic community (Lioui and Sharma, 2012; Wagner and
Schaltegger, 2004; Porter and van der Linde, 1995; Lankoski, 2000; Palmer et al., 1995).

Notwithstanding the tremendous number of scientific publications on the link between
environmental responsibility and firm performance, scholars have expressed varying and
sometimes contradictory opinions regarding the issue.

Most research in the current literature has focused on the direct relationship between
environmental responsibility and firm results. In particular, these studies often analyse
whether and to what extent a firm’s environmental responsibility influences its financial
results. In this context, three major theoretical approaches have been identified in the
literature. The traditional view suggests a “negative association” between environmental
responsibility and corporate performance. More specifically, this view posits that firms with
positive environmental performance suffer competitive disadvantages associated with the
higher costs of enhanced environmental performance. As a result, firms that comply with
regulations (by increasing expenditures on environmental protection) face higher
production costs and are less competitive in domestic and foreign markets. However, the
results of many empirical studies are equivocal regarding the nature of these relationships
(Gollop and Roberts, 1983; Gray and Shadbegian, 2003; Wagner et al., 2002). The “positive
association” approach assumes that improved environmental performance (also induced
by regulations) is a potential source of competitive advantage because it can lead to more
efficient processes, improvements in productivity, lower costs of compliance and new
market opportunities (Testa et al., 2011; Martín-de Castro et al., 2015). For example, Jaffe
and Palmer (1997) show that lagged environmental compliance expenditures have a
positive impact on firms’ future R&D. Furthermore, Porter and van der Linde (1995) suggest
that environmental regulation is potentially beneficial to firms. Finally, the “neutral
association” approach suggests that there is no causal link between environmental
performance and financial performance or that there is insufficient empirical evidence to
show that environmental regulation affects international trade, firm and industry productivity
and/or business location (Cropper and Oates, 1992; Jaffe and Peterson, 1995; Lee, 2008;
Telle and Larsson, 2007).

In sum, extant theoretical analyses argue that corporate environmental protection activities
have no automatic (positive or negative) effects on firm performance. Horváthová’s (2010)
meta-analysis shows that empirical evidence remains inconclusive regarding the
relationship between CER and CFP. Also, 50 per cent of studies find a positive impact, and
the rest report a negligible or negative impact. Therefore, CER can reasonably be expected
to have both positive and negative effects on financial performance.

Although the main line of research in the literature aims to explore whether environmental
responsibility is worthwhile, there is a theoretical approach that analyses the inverse
relationship between environmental responsibility and firm performance, i.e. that the
financial performance determines the degree of commitment to environmental
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responsibility. This view has its theoretical grounding in the slack resources hypothesis
(Waddock and Graves, 1997) and posits that the availability of resources – resulting from
better financial performance – determines a firm’s ability to pursue projects that improve its
environmental performance. Dooley and Lerner (1994) support this line of research, as they
show that economic performance significantly moderates the relationship between chief
executive officer (CEO) stakeholder orientation and pollution performance. As a result,
when firm performance is better, the relationship between CEO stakeholder orientation and
pollution performance is negatively sloped.

Given that these two theoretical approaches are not mutually exclusive, an intriguing but
relatively unexplored line of research attempts to determine whether there is a virtuous
circle between environmental responsibility and firm performance, i.e. whether such
causality is bidirectional. Hart and Ahuja (1996) analyse the direct relationship between
emissions reduction and firm performance and show that less-polluting processes lead to
better business performance. However, in discussing future research directions, they
suggest studying the bidirectional causality hypothesis in further detail. Waddock and
Graves (1997) and Makni et al. (2009) focus on the relationship between corporate social
performance (of which environmental responsibility is a part) and financial performance by
analysing the hypothesis of bi-directionality using these variables. These two studies use
similar methodological approaches. Although they use a time-lagged independent variable
so that the independent precedes the dependent construct, they apply an OLS regression
to cross-sectional data. Waddock and Graves (1997) analyse companies listed in the
Standard & Poor 500, finding evidence of a significant virtuous circle between corporate
social performance and financial performance. Conversely, Makni et al. (2009) analyse a
sample of Canadian companies and find no significant evidence of bi-directionality
between corporate social performance and financial performance. They find that corporate
social performance at time (t � 1) has a negative effect on financial performance at time t.
However, in analysing the individual dimensions of corporate social performance, they
show that this negative relationship is mainly due to the negative effect of environmental
performance on financial performance.

Therefore, given the still limited empirical evidence on the bi-directionality hypothesis
between CER and firm financial performance, we believe that further study is merited. Thus,
from this perspective, this paper aims to provide new empirical evidence on this issue by
using a methodological approach somewhat different from those applied in similar studies.

2.1 Corporate environmental responsibility and environmental management tools

One of the many challenges within the field of CER is to select and adopt the most
appropriate EMTs to improve environmental performance.

The adoption of EMSs as frameworks for integrating corporate environmental protection
policies, actions and practices is currently growing among both domestic and multinational
companies around the world. Many studies focus on formalised EMSs and their ability to
improve organisational environmental performance. In this regard, because some EMSs
require strong employee participation and environmental training programmes, many firms
report increased employee awareness of the environmental aspects of their jobs and their
responsibilities in reducing negative environmental impacts.

An EMS is a structured management tool enabling an organisation to identify, control and
reduce the negative environmental impact of its activities to achieve legal compliance and
pollution/waste reduction (Sayre, 1996). An EMS involves a sequence of steps ranging from
devising an articulated environmental policy and commitments to implementing
programmes, plans and activities to improve the effectiveness and efficiency of
environmental management. This approach requires the integration of environmental
issues into every aspect of business management (Tinsley and Pillai, 2006). When adopting
an environmental management approach, organisations choose the approach best suited
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to their needs and goals by using a comprehensive toolkit of diversified voluntary
instruments based mainly on international standards. The most significant standards in the
management and assessment of environmental issues used individually or in an integrated
mode can be classified either as “system standards” (EMSs based on ISO 14001:2015 or
EMAS based on EU Regulation 1221/2009) or as “product standards” (ISO 14020 series for
Environmental Product Label, ISO 14040 series for Life Cycle Assessment, ISO 14067 for
the quantification and communication of the carbon footprint, and ISO 14046 related to
water footprint assessment).

However, the synergistic integration of various EMTs at the product, process and
organisational levels is now used more frequently than before to exploit similarities and
potential synergies because the product life cycle perspective can enrich and broaden the
scope of an EMS. This innovative approach – also known as the product-oriented
environmental management system – can improve the environmental performance of
products and is considered an integral part of operations and strategies. The successful
implementation by means of systematic procedures requires developing and inserting the
system into a routine organisational activity, such as an EMS (Salomone et al., 2013).

The current literature highlights the positive influence of well-designed EMSs on the
environmental performance of organisations (Iraldo et al., 2009) and on a growing
commitment towards environmental improvement (Darnall et al., 2010), as well as on
additional benefits, including enhanced reputation and improved opportunities in
international markets (Melnyk et al., 2003). Other studies have found that implementing
comprehensive EMTs is particularly important in motivating organisations to adopt
measures that improve environmental performance in resource input efficiency overall and,
thereby, in waste generation and in pollution reduction (Anton et al., 2004; Schucht, 2000).
In addition, these tools can assist managers to identify economical ways of meeting
environmental goals, which can result in improved global performance (Johnstone and
Labonne, 2009). EMTs typically generate information about regulatory requirements and
internal environmental practices, supporting internal agency control issues that may lead to
negative environmental impacts (Potoski and Prakash, 2005; Grolleau et al., 2007), and
may help risk management regarding environmental accidents (Johnstone et al., 2004).

3. Method

3.1 Sample and data collection

Our research tests the relationship between CER and firm financial performance on a
sample of listed Italian manufacturing companies over the 2005-2014 period. It is generally
acknowledged that manufacturing activities often have high environmental impact and that
regulators have forced manufacturing companies to develop and enhance their
environmental sustainability (Klassen and Whybark, 1999; Yang et al., 2010). The
companies surveyed were selected with reference to their economic activities, as classified
by the Italian Bureau of Statistics. The companies were chosen from among the listed Italian
firms that have an activity code corresponding to “manufacturing”. On 31 December 2014,
326 companies were listed on the Italian stock market. We found that 70 of those
companies (representing our sample) operate in the manufacturing sector.

We collected our data from a variety of databases. From the database of the Italian Stock
Exchange, we collected all the demographic information related to the Italian listed firm
operating in the manufacturing industry during the time span of our analysis. We used the
AIDA financial database from Bureau van Dijk to collect the market value and annual
balance sheet data of our firms during each year under investigation. We further checked
and supplemented these data by consulting the annual financial statements of each
company. Regarding CER, we collected information using a questionnaire administered to
the sampled firms.

VOL. 13 NO. 2 2017 SOCIAL RESPONSIBILITY JOURNAL PAGE 225



www.manaraa.com

The data collection returned a strongly balanced panel of 570 yearly observations related
to 57 companies.

3.2 Variables

Regarding the variables used in the analysis, we measured CER by observing whether a
company adopted a formalised EMT (Al-Najjar and Anfimiadou, 2012; Klassen and
McLaughlin, 1996; Testa et al., 2014). A formalised EMT can assist organisations in
managing, measuring and improving the environmental aspects of their operations (Sroufe,
2003), reducing the possibility of accidental non-compliance with environmental
regulations (Johnstone and Labonne, 2009). In particular, we used a dummy variable that
takes the value 1 if company i in the year t held an environmental tool (i.e. environmental
certification such as ISO 14001, EMAS, etc.), and 0 otherwise. We believe that this variable
is less affected by the subjectivity of the researcher. Furthermore, it is generally
acknowledged that environmental certificates are issued by a competent third party that
provides an assessment of conformity to the requirements of a specific standard. In
addition, during the period of the certificate’s validity, the certifier performs periodic audits
to confirm or withdraw certification.

Therefore, for each year included in our analysis, we examined whether a company had a
valid environmental certification. This information was obtained from a questionnaire sent to
the selected companies. The survey questionnaire was necessary to retrieve data, as
company websites in most cases omit information related to environmental policies. The
questionnaire was sent to the head of corporate communications and external relations.
After outlining the purpose of the investigation and guaranteeing confidentiality with regard
to the information collected, we asked the respondents to indicate the type of
environmental certification held and the time interval of validity. The questionnaire was
mailed to the selected companies, and a follow-up reminder was sent after three weeks.
Overall, 57 (81.4 per cent) of the questionnaires were satisfactorily completed. Of the 57
companies that responded to our questionnaire, 49 stated that they have or have had valid
environmental certifications. The rest declared that they had never requested or obtained
an environmental certification. Nine companies obtained their certifications before 2004 but
were still valid in 2013. Also, 40 companies obtained their certification during the time
period examined. Finally, 13 companies indicated that they were not interested in
participating in this research project.

Regarding company financial performance, we used two indicators: an accounting
indicator and a market indicator (King and Lenox, 2002), the earnings before interest,
taxes, depreciation and amortization (EBITDA) to total assets ratio and the price to book
value [PBV] ratio of equity, respectively. We believe that the first variable might be more
appropriate than return on investment (ROI) or return on equity (ROE) because these two
indicators are more susceptible to accounting manipulations, such as the evaluation of
depreciation (Denis and Kruse, 2000). The PBV ratio is useful for assessing
capital-intensive businesses, as it captures market evaluation relative to the potential
company growth over its assets in place; thus, it reflects expected future gains (Fenn and
Liang, 2001). The PBV ratio was calculated as the ratio of the market value of equity to the
book value of equity at the beginning of the fiscal year.

We included several control variables in the analysis. In particular, we considered revenue
as an indicator of firm size and the debt/equity ratio as an indicator of firm financial
leverage. To control for unobserved heterogeneity, we use a fixed effect model.

In Table I, we show the descriptive statistics. In Table II, we present the correlation matrix.

The correlation matrix shows low levels of correlation between our main variables. Thus,
multicollinearity problems in our models are modest.
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3.3 Methodology

As noted above, our research problem addresses whether there is a causal relationship
between financial performance and environmental certification(s) held by a company and
its direction. It should be considered that higher performance and, therefore, a greater
availability of financial resources, may be a pre-requisite for investing in improving
environmental practices. Concurrently, improving environmental practices can cause
company performance variability. Therefore, to answer these questions, we estimate two
models:

Performancei,t � �i � �1Certificatei,(t�1) � �y�i,t � �j� � �i,t (1)

This model explains company performance as a function of obtaining an environmental
certification and a vector of covariate (�) and year fixed effects (�). To account for the
causal relationship between the independent variable and firm performance, we use the
independent variable lagged one year (Tebini et al., 2015). To estimate this model, we use
a panel model with cross-section and year fixed effects to control for time-invariant
unobservable firm characteristics. In this model, �i are the fixed effects, i.e. the n � 1
intercepts are assumed to be fixed, which explains the unobserved heterogeneity between
firms.

The second model is the following:

Prob(Certificatei,t) � F(�i � �1 Performancei,(t�1) � �y�i,t � �j�) (2)

This model explains the probability of a company having an environmental certification as
a function of the company performance and of a vector of covariates (�) and year fixed
effects (�). We control for the causal relationship by considering the variable performance
lagged one year. In this model, we also use a panel regression approach with cross-section
and year fixed effects. Therefore, F(.) is a conditional logit function, and �i are the fixed
effects, i.e. the n�1 intercepts are assumed to be fixed, which explains the unobserved
heterogeneity between firms.

Control of heteroscedasticity and serial correlation was undertaken by calculating the
robust standard errors for clustered data.

However, to conduct a formal test of the causal relationship between firm performance and
environmental responsibility and thus to test the bi-directionality hypothesis, we use the
Granger causality approach (Granger, 1969). The idea of Granger approach is that a
variable X ‘Granger causes’ Y if Y can be better predicted using the histories of both X and
Y than the history of Y only. In doing so, we estimate two separate vector autoregressions
of performance and environmental responsibility (certificate dummy) using a fixed effect
model to control for omitted variable bias or unobserved heterogeneity among firms:

Table I Descriptive statistics

Variables Observation Mean SD Minimum Maximum

EBITDA/TA 661 0.0679 0.0993 �0.3877 0.4766
D/E 616 0.7671 1.415 0.00 17.995
Revenue (ln) 656 11.435 1.826 0.5306 16.184
PBV ratio 518 1.746 1.797 0.001 12.472

Table II Correlation matrix – Pearson coefficients

Variables 1 2 3 4

EBITDA/TA (ln) 1
D/E (ln) �0.1373 1
Revenue (ln) 0.2874 0.0582 1
PBV ratio (ln) 0.3899 0.0108 0.0518 1
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Performancei,t � �i � �1Performancei,(t�1) � �2Certificatei,t

� �3Certificatei,(t�1) � �y�i,t � �j� � �i,t (3)

Certificatei,t � �i � �1Certificatei,(t�1) � �2Performancei,t

� �3Performancei,(t�1) � �y�i,t � �j� � �i,t (4)

Thus, we estimate a linear model of the impact of lagged values of performance and
environmental responsibility on current firm performance (equation [3]) and a linear
probability model of the effect of environmental responsibility on its lagged values and
those of firm performance (equation [4]). Therefore, with reference to equation (3), if
coefficients �2 and �3 are significantly different from zero, then we can say that
environmental responsibility Granger-causes firm performance (i.e., firm performance can
be better predicted using the histories of both environmental responsibility and firm
performance than the history of firm performance only). Similarly, regarding equation (4), if
coefficients �2 or �3 are significantly different from zero, then we can conclude that
corporate performance Granger-causes CER. To account for heteroscedasticity and serial
correlation, the models are estimated with robust standard errors.

4. Results

In this section, we present the results of our analyses. In Table III, we show the results of
equation (1), which is estimated as a panel regression with fixed effects. The dependent
variable is firm performance. In Column 1, performance is expressed as the natural log of
the EBITDA to total assets ratio, and in Column 2 performance is expressed as the natural
log of the PBV ratio.

Although the models are significant (F-value � 4.48 p � 0.1 per cent for the model in
Column 1 and 30.27 p � 1 per cent for that in Column 2), it emerges that an environmental
certification does not affect company performance (� � �0.007 p � 10 per cent for the
model in Column 1 and � � 0.075 p � 10 per cent for that in Column 2).

Table IV contains the estimation of equation (2) shown above. In Column 1, company
performance is represented by the EBITDA to total assets ratio, while in Column 2, it is
represented as the PBV ratio. The models are highly significant (Wald test � 33.53, p � 0.1
per cent for the first model and 30.93 p � 1 per cent for the second model).

The results show that only the PBV ratio of period (t � 1) influences (� � 1.206, p � 5 per
cent) the probability of acquiring an environmental certificate at period t. The
corresponding odds ratio is equal to 3.34, which means that an increase in the PBV ratio
multiplies the probability of having an environmental certificate at odds equal to 3.34. By

Table III Results of panel regression with cross-section fixed effects

Dependent: firm performance
1 2

Ln(EBITDA/TA) Ln(PBV ratio)

Certificate dummy(t�1) �0.007 (�0.32) 0.075 (0.90)
Ln(firm size) 0.065* (2.63) �0.063 (�0.99)
Ln(leverage) �0.011 (�1.36) 0.037 (1.47)
Constant �1.51*** (�5.16) 1.28† (1.72)
Year fixed effects Yes Yes
Firm fixed effects Yes Yes
N 475 402
F-value 4.48*** 30.27***
R2 0.6698 0.7271

Notes: †p � 10%; *p � 5%; **p � 1%; ***p � 0.1%; the table shows the coefficients of the
fixed-effect panel regression with firm performance as dependent variable. In Column 1, firm
performance was measured as the natural log of the EBITDA/TA ratio; in Column 2, we used the
natural log of the PBV ratio. Brackets of Columns 1 and 2 show the values of the t-statistic. The
models were estimated using robust standard errors
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contrast, no significant relationship exists between the accounting measure of performance
expressed as EBITDA/total assets and the probability of obtaining a certificate. Therefore,
although firm market performance seems to positively influence the probability that a
company acquires an environmental certification, environmental certification does not
affect company performance.

Finally, in Table V, we report the results of the Granger causality test. We perform Wald tests
of the joint significance of the coefficients of the independent value at time t and its lagged
value at (t � 1) of the respective regression equations (3) and (4).

As shown in Table V, the current and lagged values of firm performance expressed by the
PBV ratio have significant explanatory power for predicting current environmental
responsibility; the coefficients are jointly significant at the 1 per cent level.

However, current and lagged values for environmental responsibility do not have significant
explanatory power for predicting the current firm performance at any level of statistical
significance. Therefore, we can conclude that firm performance expressed by the PBV ratio
Granger-causes environmental responsibility in our data, whereas the opposite is not true.
In other words, because the current and lagged PBV ratios predict current environmental
responsibility for our data, the Granger test establishes causality from financial to
environmental performance.

5. Robustness check

It is generally acknowledged that testing bidirectional causality between CER and CFP
poses an endogeneity problem. Therefore, as a robustness test, we account for the
simultaneous causality between firm performance and environmental certification using a
two-stage least squares (instrumental variable) approach. This procedure allows for

Table IV Results of logit fixed effects regression

Dependent: certificate (yes/no) 1 2

Ln(EBITDA/TA)(t�1) 1.034 (0.39)
Ln(PBV ratio)(t�1) 1.206* (2.01)
Ln(Firm size) 0.827† (1.95) 0.563 (0.72)
Ln(Leverage) 0.009 (0.05) �0.152 (�0.86)
Year fixed effects Yes Yes
Firm fixed effects Yes Yes
N 376 318
Wald 	2

(11) 33.53*** 30.93**
Pseudo R2 0.21 0.2153

Notes: †p � 10%; *p � 5%; **p � 1%; ***p � 0.1%; the table shows the log-odds of the conditional
(fixed effects) logit model with Certificate (1/0) as dependent variable. In Columns 1 and 2, the
independent variable, firm performance, is measured as the natural log of the EBIT/TA ratio and
the natural log of the PBV ratio, respectively, lagged one year. Brackets show the values of the
z-statistic. The models are estimated using robust standard errors

Table V Results of the test for Granger causation

Dependent Null hypothesis F-statistic

Performance (PBV) (1) Certificate(t) � 0 F(2, 51) � 0.76
(current value) (2) Certificate(t�1) � 0 Prob � F � 0.4734
Performance (EBITDA/TA) (1) Certificate(t)� 0 F(2, 55) � 0.13
(current value) (2) Certificate(t�1) � 0 Prob � F � 0.8779
Environmental responsibility (1) Performance (PBV)(t) � 0 F(2, 51) � 5.57
(current value) (2) Performance (PBV) (t�1) � 0 Prob � F � 0.0065
Environmental responsibility (1) Performance (EBITDA/TA)(t) � 0 F(2, 55) � 0.18
(current value) (2) Performance (EBITDA/TA)(t�1) � 0 Prob � F � 0.8343
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estimates of the true coefficients in spite of endogeneity (Wooldridge, 2002). In particular,
regarding equation (2), taking into account the complications from the use of logit models
in a panel data set context, we used a simple linear probability model (Wooldridge, 2002,
2010) despite the limitations of this model in this context. We instrumented our endogenous
variables (Certificate in equation (1) and Performance in equation (2)) with their own lags
(one and two periods).

In Table VI, we show the results of the robustness check regarding our previous findings.
The results confirm those in Tables III and IV.

The estimated models are highly significant. The sign and significance of the coefficients
of interest are the same as those presented previously. Thus, we can conclude that our
results are robust to endogeneity control. Moreover, we highlight that the test for
regressors’ endogeneity (the Sargan-Hansen test in the first part of Table VI and the
Durbin-Wu-Hausman test in the second part of Table VI) does not reject the null hypothesis
that firm performance and the probability of holding an environmental certificate are
exogenous.

Finally, we also check for an alternative measure of market performance, the Tobin Q (Marti
et al., 2013), and the results are unchanged.

In conclusion, our results show that market performance predicts the adoption of an
environmental approach, but the adoption of formalised environmental tools does not affect
company performance.

6. Discussion and conclusions

Despite being the topic of several empirical studies and many academic debates over the
past 20 years, the connection, if any, between CER and firm financial performance has not

Table VI Results of two-stage least squares regression analysis

Dependent variable: firm performance Ln(EBITDA/TA) Ln(PBV ratio)

Certificate dummy 0.004 (0.12) 0.198 (1.36)
Ln(firm size) 0.066* (2.48) �0.043 (�0.70)
Ln(leverage) �0.017 (�1.46) 0.039† (1.66)
Constant �1.622*** (�13.13) 0.587 (1.00)
Year fixed effects Yes Yes
Firm fixed effects Yes Yes
N 428 374
F-value 5.11*** 32.12***
Sargan – Hansen test 0.536 0.158

Dependent: certificate (yes/no) 1 2
Ln(EBITDA/TA) 0.442 (0.48)
Ln(PBV ratio) 0.301* (2.18)
Ln(firm size) 0.027 (0.40) 0.061 (1.35)
Ln(leverage) 0.004 (0.16) �0.033† (�1.90)
Constant 0.811 (0.43) �0.018 (�0.03)
Year fixed effects Yes Yes
Firm fixed effects Yes Yes
N 420 329
Wald test 2739.31*** 12453.61***
R2 0.4815 0.4777
Durbin-Wu-Hausman test 0.390 2.15

Notes: †p � 10%; *p � 5%; **p � 1%; ***p � 0.1%; the table shows the coefficients of the two-stage
least squares regression analysis. The first part presents the results of equation (2) with the natural log
of firm performance as the dependent variable. Brackets show the values of the z-statistic. The second
part of the table shows the results of the linear probability model with the certificate dummy as the
dependent variable. Brackets show the values of the z-statistics. The models were estimated using
robust standard errors
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been fully established. This study, carried out on listed Italian manufacturing firms over the
2005-2014 period, supports the assumption of a positive link between financial
performance and environmental responsibility as proxied by possessing a formalised EMT.

By using different methodological approaches, our research analyses the circular relationship
between CFP and CER and shows that the PBV ratio positively impacts the probability that the
company will acquire an environmental certification. By contrast, accounting performance
seems to have no impact on this probability. It was also found that environmental certification
has no impact on either accounting or market financial performance. Therefore, in our results,
a bidirectional hypothesis between CER and CFP is not supported, whereas the direction of
causality is established from CFP to CER. Thus, these findings contrast both with the
widespread view that environmental responsibility is per se a beneficial factor for companies
that will enhance their performance (Porter et al., 1995) and with the neoclassical “trade-off”
argument that the allocation of resources for social purposes and therefore also for
environmental impact reduction is a waste of resources (Waddock and Graves, 1997; King and
Lenox, 2002). This result could confirm that the costs of implementing sustainable and
responsible projects are not always offset by productivity gains or revenues sufficient to
generate increases in profit, given that consumers are not always willing to pay a premium price
to buy products or services made using green processes (Bush and Wolfensberger, 2011;
Parsa et al., 2015). This result is also quite consistent with the literature (Blomgren, 2011;
Rojšek, 2001). In particular, Rojšek (2001) shows in its survey that respondents believe that the
impact of environmental performance on short-term profit and cost reduction is basically
negative, while the impact on the long-term profit and productivity is assessed, on average,
between the neither negative nor positive position and the positive position.

By contrast, our tests are consistent with the slack resources hypothesis (Waddock and
Graves, 1997). Therefore, we can assume that managers consider projects for increasing
CER only when there are enough resources for this cause. Good environmental
performance is a consequence of earlier good financial performance.

However, these findings seem to suggest an order of priority of company stakeholders. In other
words, only once the expectations of stockholders have been property met does the company
address its resources for implementing environment management systems or other
instruments to undertake further market purposes. This interpretation would be consistent with
Carroll’s Pyramid of Corporate Social Responsibility, including, in order, the economic, legal,
ethical and philanthropic responsibilities of the firm (Carroll, 1991). Economic responsibilities
are the baseline of the pyramid, whereas philanthropic responsibilities are at the top. In
summary, the author notes that the corporate social responsibility approach, which also
includes environmental responsibility, implies that firms engage in decisions that fulfil these four
categories of responsibilities as a whole. However, a hierarchical order of steps to reach the top
has emerged.

Given these results, we believe that companies’ environmental commitment is dictated by
economic evaluations or by assessing the availability of resources to invest, with an
awareness that the return on this investment is unclear. Consequently, in the absence of a
clear economic advantage, it seems that the spread of environmentally responsible
behaviours might be supported by institutional pressures, incentive policies or constriction
implemented by various actors (Phan and Baird, 2015), such as the government, lobbyists
(environmental associations) or business communities (suppliers, customers, etc.).

6.1 Limitations and further research

Despite these findings, several limitations emerge in our research. First, our sample includes
only listed manufacturing companies; therefore, the findings might have limited explanatory
capacity on firms that operate in service industries or for unlisted companies. Furthermore,
because we focus on Italian companies, the generalizability of our results to other contexts is
quite difficult because cross-cultural differences might have a substantial impact on
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environmental knowledge, attitudes and behaviours (Laroche et al., 2002). Consequently,
further research is necessary to involve a greater number of firms from different industries and
to use a cross-country perspective, in particular.

References

Al-Najjar, B. and Anfimiadou, A. (2012), “Environmental policies and firm value”, Business Strategy and
the Environment, Vol. 21, pp. 49-59.

Anton, W.R.Q., Deltas, G. and Khanna, M. (2004), “Incentives for environmental self-regulation and
implications for environmental performance”, Journal of Environmental Economics and Management,
Vol. 48 No. 1, pp. 632-654.

Blomgren, A. (2011), “Does corporate social responsibility influence profit margins? A case study of
executive perceptions”, Corporate Social Responsibility and Environmental Management, Vol. 18,
pp. 263-274.

Bush, T. and Wolfensberger, C. (2011), “The virtue of corporate carbon management”, International
Journal of Sustainable Strategic Management, Vol. 3 No. 2, pp. 142-157.

Carroll, A.B. (1991), “The pyramid of corporate social responsibility: toward the moral management of
organizational stakeholders”, Business Horizons, Vol. 34 No. 4, pp. 39-48.

Cropper, M.L. and Oates, W.E. (1992), “Environmental economics: a survey”, Journal of Economic
Literature, Vol. 30 No. 2, pp. 675-740.

Darnall, N., Henriques, I. and Sadorsky, P. (2010), “Adopting proactive environmental strategy: the
influence of stakeholders and firm size”, Journal of Management Studies, Vol. 47 No. 6, pp. 1072-1094.

Denis, D. and Kruse, T.A. (2000), “Managerial discipline and corporate restructuring following
performance declines”, Journal of Financial Economics, Vol. 55 No. 3, pp. 391-424.

Dooley, R.S. and Lerner, L.D. (1994), “Pollution, profits, and stakeholders: the constraining effect of
economic performance on CEO concern with stakeholder expectations”, Journal of Business Ethics,
Vol. 13 No. 9, pp. 701-711.

Endrikat, J., Guenther, E. and Hoppe, H. (2014), “Making sense of conflicting empirical findings: a
meta-analytic review of the relationship between corporate environmental and financial performance”,
European Management Journal, Vol. 32 No. 5, pp. 735-751.

Epstein, M. and Roy, M.J. (1998), “Managing corporate environmental performance: a multinational
perspective”, European Management Journal, Vol. 16 No. 3, pp. 284-296.

Fenn, G.W. and Liang, N. (2001), “Corporate payout policy and managerial stock incentives”, Journal
of Financial Economics, Vol. 60 No. 1, pp. 45-72.

Fombrun, C. and Shanley, M. (1990), “What’s in a name? Reputation building and corporate strategy”,
Academy of Management Journal, Vol. 33 No. 2, pp. 233-258.

Gollop, F.M. and Roberts, M.J. (1983), “Environmental regulations and productivity growth: the case of
fossil-fueled electric power generation”, Journal of Political Economy, Vol. 91 No. 4, pp. 654-674.

Granger, C.W.J. (1969), “investigating causal relations by econometric models and cross-spectral
methods”, Econometrica, Vol. 37 No. 3, pp. 424-438.

Gray, W.B. and Shadbegian, R.J. (2003), “Plant vintage, technology, and environmental regulation”,
Journal of Environmental Economics and Management, Vol. 46, pp. 384-402.

Grolleau, G., Mzoughi, N. and Thomas, A. (2007), “What drives agrifood firms to register for an
environmental management system?”, European Review of Agricultural Economics, Vol. 34,
pp. 233-255.

Hart, S.L. and Ahuja, G. (1996), “Does it pay to be green? An empricial examination of the relationship between
emission reduction and firm performance”, Business Strategy and the Environment, Vol. 5, pp. 30-37.

Horváthová, E. (2010), “Does environmental performance affect financial performance? A
meta-analysis”, Ecological Economics, Vol. 70 No. 1, pp. 52-59.

Iraldo, F., Testa, F. and Frey, M. (2009), “Is an environmental management system able to influence
environmental and competitive performance? The case of the eco-management and audit scheme
(EMAS) in the European union”, Journal of Cleaner Production, Vol. 17 No. 16, pp. 1444-1452.

PAGE 232 SOCIAL RESPONSIBILITY JOURNAL VOL. 13 NO. 2 2017



www.manaraa.com

Jaffe, A.B. and Palmer, K. (1997), “Environmental regulation and innovation: a panel data study”,
Review of Economics and Statistics, Vol. 79 No. 4, pp. 610-619.

Jaffe, A. and Peterson, S. (1995), “Environmental regulation and the competitiveness of US
manufacturing: what does the evidence tell us?”, Journal of Economic Literature, Vol. 33 No. 1,
pp. 132-163.

Johnstone, N. and Labonne, J. (2009), “Why do manufacturing facilities introduce environmental
management systems? Improving and/or signaling performance”, Ecological Economics, Vol. 68
No. 3, pp. 719-730.

Johnstone, N., Scapecchi, P., Ytterhus, B. and Wolff, R. (2004), “The firm, environmental management
and environmental measures: lessons from a survey of European manufacturing firms”, Journal of
Environmental Planning and Management, Vol. 47 No. 5, pp. 685-707.

King, A. and Lenox, M. (2002), “Exploring the locus of profitable pollution reduction”, Management
Science, Vol. 48 No. 2, pp. 289-299.

Klassen, R.D. and McLaughlin, C.P. (1996), “The impact of environmental management on firm
performance”, Management Science, Vol. 42 No. 8, pp. 1199-1214.

Klassen, R.D. and Whybark, D.C. (1999), “The impact of environmental technologies on manufacturing
performance”, The Academy of Management Journal, Vol. 42 No. 6, pp. 599-615.

Lankoski, L. (2000), Determinants of Environmental Profit, Department of Industrial Engineering and
Management, Helsinki University of Technology, available at: http://lib.tkk.fi/Diss/2000/isbn9512280574/
isbn9512280574.pdf (accessed 12 December 2015).

Laroche, M., Tomiuk, M.A., Bergeron, J. and Barbaro-Forleo, G. (2002), “Cultural differences in
environmental knowledge, attitudes, and behaviours of Canadian consumers”, Canadian Journal of
Administrative Sciences/Revue Canadienne Des Sciences de l’Administration, Vol. 19 No. 3,
pp. 267-283.

Lee, M. (2008), “Environmental regulations and market power: the case of the Korean manufacturing
industries”, Ecological Economics, Vol. 68 Nos 1/2, pp. 205-209.

Lioui, A. and Sharma, Z. (2012), “Environmental corporate social responsibility and financial
performance: disentangling direct and indirect effects”, Ecological Economics, Vol. 78, pp. 100-111.

Makni, R., Francoeur, C. and Bellavance, F. (2009), “Causality between corporate social performance
and financial performance: evidence from Canadian firms”, Journal of Business Ethics, Vol. 89 No. 3,
pp. 409-422.

Marti, C.P., Rovira-Val, M.R. and Drescher, L.G.J. (2013), “Are firms that contribute to sustainable
development better financially?”, Corporate Social Responsibility and Environmental Management,
Vol. 22 No. 5, pp. 305-319.

Martín-de Castro, G., Amores-Salvadó, J. and Navas-López, J.E. (2015), “Environmental management
systems and firm performance: improving firm environmental policy through stakeholder engagement”,
Corporate Social Responsibility and Environmental Management, Vol. 23 No. 4, pp. 243-256.

Melnyk, S.A., Sroufe, R.P. and Calantone, R. (2003), “Assessing the impact of environmental
management systems on corporate and environmental performance”, Journal of Operations
Management, Vol. 21 No. 3, pp. 329-351.

Palmer, K., Oates, W.E. and Portney, P.R. (1995), “Tightening environmental standards: the
benefit-cost or the no-cost paradigm?”, Journal of Economic Perspectives, Vol. 9 No. 4, pp. 119-132.

Parsa, H.G., Lord, K.R., Putrevu, S. and Kreeger, J. (2015), “Corporate social and environmental
responsibility in services: will consumers pay for it?”, Journal of Retailing and Consumer Services,
Vol. 22, pp. 250-260.

Phan, T.N. and Baird, K. (2015), “The comprehensiveness of environmental management systems: the
influence of institutional pressures and the impact on environmental performance”, Journal of
Environmental Management, Vol. 160, pp. 45-56.

Porter, M.E. and van der Linde, C. (1995), “Green and competitive: ending the stalemate”, Harvard
Business Review, Vol. 73 No. 5, pp. 120-134.

Potoski, M. and Prakash, A. (2005), “Covenants with weak swords: ISO 14001 and facilities’
environmental performance”, Journal of Policy Analysis and Management, Vol. 24 No. 4, pp. 745-769.

VOL. 13 NO. 2 2017 SOCIAL RESPONSIBILITY JOURNAL PAGE 233

http://lib.tkk.fi/Diss/2000/isbn9512280574/isbn9512280574.pdf
http://lib.tkk.fi/Diss/2000/isbn9512280574/isbn9512280574.pdf


www.manaraa.com

Rojšek, I. (2001), “From red to green: towards the environmental management in the country in
transition”, Journal of Business Ethics, Vol. 33 No. 1, pp. 37-50.

Salomone, R., Clasadonte, M.T., Proto, M. and Raggi, A. (2013), Product-Oriented Environmental
Management Systems (POEMS): Improving Sustainability and Competitiveness in the Agri-Food Chain
with Innovative Environmental Management Tools, Springer, Dordrecht.

Sarkis, J. (2001), “Manufacturing’s role in corporate environmental sustainability - Concerns for the new
millennium”, International Journal of Operations & Production Management, Vol. 21 No. 5/6, pp. 666-686.

Sayre, D. (1996), Inside ISO 14000 – The Competitive Advantage of Environmental Management, St
Lucie Press, Delray Beach, FL.

Schucht, S. (2000), “The implementation of the environmental management and eco-audit scheme
(EMAS) regulation in France”, Cerna Research Paper 2000-B-2, Cerna, Ecole des Mines de Paris.

Shrivastava, P. (1995), “Environmental technologies and competitive advantage”, Strategic
Management Journal, Vol. 16, pp. 183-200.

Sroufe, R. (2003), “Effects of environmental management systems on environmental management
practices and operations”, Production and Operations Management, Vol. 12 No. 3, pp. 416-431.

Tebini, H., M’Zali, B., Lang, P. and Perez-Gladish, B. (2015), “The economic impact of environmentally
responsible practices”, Corporate Social Responsibility and Environmental Management, Vol. 23 No. 5,
available at: http://doi.org/10.1002/csr.1383.

Telle, K. and Larsson, J. (2007), “Do environmental regulations hamper productivity growth? How
accounting for improvements of plants’ environmental performance can change the conclusion”,
Ecological Economics, Vol. 61, pp. 438-445.

Testa, F., Iraldo, F. and Frey, M. (2011), “The effect of environmental regulation on firms’ competitive
performance: the case of the building & construction sector in some EU regions”, Journal of
Environmental Management, Vol. 92 No. 9, pp. 2136-2144.

Testa, F., Rizzi, F., Daddi, T., Gusmerotti, N.M., Frey, M. and Iraldo, F. (2014), “EMAS and ISO 14001:
the differences in effectively improving environmental performance”, Journal of Cleaner Production,
Vol. 68, pp. 165-173.

Tinsley, S. and Pillai, I. (2006), Environmental Management Systems: Understanding Organizational
Drivers and Barriers, Earthscan, London.

Waddock, S.A. and Graves, S.B. (1997), “The corporate social performance-financial performance
link”, Strategic Management Journal, Vol. 18 No. 4, pp. 303-319.

Wagner, M. and Schaltegger, S. (2004), “The effect of corporate environmental strategy choice and
environmental performance on competitiveness and economic performance: an empirical study of EU
manufacturing”, European Management Journal, Vol. 22 No. 5, pp. 557-572.

Wagner, M., Van Phu, N., Azomahou, T. and Wehrmeyer, W. (2002), “The relationship between the
environmental and economic performance of firms: an empirical analysis of the European paper
industry”, Corporate Social Responsibility and Environmental Management, Vol. 9 No. 3, pp. 133-146.

Wooldridge, J.M. (2002), Econometric Analysis of Cross Section and Panel Data, MIT Press,
Cambridge, MA.

Wooldridge, J.M. (2010), “Correlated random effects models with unbalanced panels”, available at:
http://econ.msu.edu/faculty/wooldridge/docs/cre1_r4.pdf (accessed 10 October 2015).

Yang, C.L., Lin, S.P., Chan, Y. and Sheu, C. (2010), “Mediated effect of environmental management on
manufacturing competitiveness: an empirical study”, International Journal of Production Economics,
Vol. 123 No. 1, pp. 210-220.

Corresponding author

Antonio D’Amato can be contacted at: andamato@unisa.it

For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com

PAGE 234 SOCIAL RESPONSIBILITY JOURNAL VOL. 13 NO. 2 2017

http://doi.org/10.1002/csr.1383.
http://econ.msu.edu/faculty/wooldridge/docs/cre1_r4.pdf
mailto:andamato@unisa.it
mailto:permissions@emeraldinsight.com


www.manaraa.com

Reproduced with permission of copyright owner.
Further reproduction prohibited without permission.


	Corporate environmental responsibility and financial performance: does bidirectional causality w ...
	1. Introduction
	2. Literature review
	3. Method
	4. Results
	5. Robustness check
	6. Discussion and conclusions
	References


