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The examination of the possible direct link between environmental protection and firm performance in
the literature has generally produced mixed results. The present paper contributes to the literature by
using the resource-based view as a mediating process in this relationship. The study specifically tests
whether or not the resource-based view of the firm mediates the positive relationships of proactive
environmental management and improved environmental performance with competitive advantage,
which also has consequences for financial performance. We also check the possible link between the
adoption of a pioneering approach and good environmental management practices. Our findings support
that early investment timing and intensity in environmental issues impact on the adoption of a proactive
environmental management, which in turn helps to improve environmental performance. The findings
also show that a firm’s resources and competitive advantage act as mediator variables for a positive
relationship between environmental protection and financial performance. This contribution is original
because the present paper develops a comprehensive whole picture of this path process, which has
previously only been partially discussed in the literature. In addition, this study clarifies a relevant point
in the literature, namely that the effect of environmental protection on firm performance is not direct
and can vary depending on the sector considered. Whereas competitive advantage in relation to costs
influences financial performance in the IPPC law sector, the relevant influence in the hotel sector comes
from competitive advantage through differentiation.

� 2008 Elsevier Ltd. All rights reserved.
1. Introduction

Increasing awareness of environmental problems brought about
by economic activity has led to greater political and social demands
on firms to reduce their environmental impact (Galdeano-Gómez
et al., 2008). Managers are confronted with environmental issues.
This is not only a question of espousing environmental values, but
may have a direct impact on securing sustainable economic
success. The ability of organizations to manage their environmental
performance is emerging as a strategic issue for firms (Henri and
Journeault, 2008). Some authors suggest that environmental
management may help organizations to improve their competi-
tiveness (Porter and Van der Linde, 1995; Trung and Kumar, 2005).
However, others have questioned the optimism of environmental
advocates (Jaffe et al., 1995; Walley and Whitehead, 1994).

The relationship between being proactive in environmental issues
and firm performance represents a perplexing issue in the literature.
ero).
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This is because, while some studies have documented a positive rela-
tionship (e.g. Aragón-Correa and Rubio-López, 2007; Galdeano-Gómez
et al., 2008; Nakao et al., 2007; Wahba, 2008), others do not identify
a positive impact of environmental proactivity on financial perfor-
mance (Link and Naveh, 2006; Wagner, 2005; Watson et al., 2004).

The lack of a solid theoretical foundation repeatedly emerges as
the main reason why these empirical studies have not led to
knowledge convergence (Aragón-Correa and Sharma, 2003;
González-Benito and González-Benito, 2005; Lankoski, 2008;
Wagner, 2007). The debate has a number of foci.

Firstly, with regard to environmental variables, some studies use
only environmental management variables (González-Benito and
González-Benito, 2005; Wahba, 2008), others use only environ-
mental performance variables (Al-Tuwaijri et al., 2004; Wagner,
2005), and a few papers used both environmental management
and environmental performance variables jointly (Judge and
Douglas, 1998; King and Lenox, 2002; Link and Naveh, 2006).
Environmental management and environmental performance are
two different concepts that are not automatically linked (Henri and
Journeault, 2008). Environmental management encompasses the
technical and organizational activities undertaken by the firm for
elationship between environmental variables and firm performance:
6/j.jenvman.2009.05.007
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the purpose of reducing environmental impacts and minimizing
their effects on the natural environment (Cramer, 1998). The output
of environmental management is environmental performance
(Henri and Journeault, 2008; Klassen and Whybark, 1999). There-
fore, we consider that it is necessary to distinguish between envi-
ronmental management and environmental performance. In fact,
the corporate environmental management literature shows that
the adoption of environmental practices by organizations typically
leads to or favors good environmental performance (Annandale
et al., 2004; Melnyk et al., 2003; Zhu and Sarkis, 2004).

Secondly, Christmann (2000), Dowell et al. (2000) and Hart (1995)
argue that researchers should investigate green issues through the
lens of the resource-based view. Proactive corporate environmental
strategies that go beyond regulatory compliance have a positive effect
on firm performance when mediated by valuable organizational
capabilities (Galdeano-Gómez et al., 2008; Russo and Fouts, 1997;
Sharma and Vredenburg, 1998; Wagner, 2005). Moreover, Judge and
Elenkov (2005) indicate that the higher the organization’s capacity
for change, the more likely its environmental performance is to be
high. Therefore, we propose to use firm resources as a mediator
variable. A proactive attitude on the part of the firm towards the
natural environment will probably favor the development of new
resources and capabilities, which may in turn may help to achieve
competitive advantages (Russo and Fouts, 1997).

Thirdly, the debate also focuses on the concept of ‘firm perfor-
mance’. Some authors believe that this concept involves financial
performance measures, and they then focus on the impact of
environmental management and/or environmental performance
on financial performance (Al-Tuwaijri et al., 2004; Link and Naveh,
2006; Nakao et al., 2007; Wahba, 2008). Other authors use
competitive advantage measures to represent firm performance.
Christmann (2000) and Shrivastava (1995) examine the potential
outcomes of being environmentally proactive, arguing that it
contributes to improvements in competitive advantage, by
lowering costs and improving differentiation. Following these
studies, we propose to analyze the causal relationships between
environmental variables and financial performance, considering
the role of competitive advantages as mediator variable. For
example, a better environmental performance can provide
competitive advantage (low cost and differentiation) which will
subsequently improve financial performance (Klassen and
McLaughlin, 1996; Sharma and Vredenburg, 1998).

Fourthly, some studies have shown that early adopters of envi-
ronmental technology enjoy a better market and business perfor-
mance thanks to the early adoption advantage (Gilbert and
Birnbaum-More, 1996; Song et al., 1999). The early moving firms
may be opting for other more advanced strategies that build on low
emissions, but that also involve other sources of sustainable
competitive advantage (Ghemawat, 1986). We do not know of any
paper that has analyzed the effect of earlier decisions on the link
between environmental variables and firm performance; thus, it
should be interesting to consider this variable in our study.

Therefore, this paper has at its roots the idea that there is no
single, direct relationship between proactive environmental
management and firm performance (Aragón-Correa and Sharma,
2003; González-Benito and González-Benito, 2005; Schaltegger and
Synnestvedt, 2002; Wagner, 2007). Rather, this relationship seems to
depend on environmental management and environmental perfor-
mance, the firm resources most directly associated with their
proactive environmental management, and the effect that proactive
environmental management and environmental performance have
on competitive advantage and financial performance (Claver et al.,
2007). We also test whether or not firms adopting an earlier
investment timing and more intense engagement with environ-
mental issues adopt a proactive environmental management.
Please cite this article in press as: López-Gamero, M.D., et al., The whole r
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The paper contributes to the literature in the following ways. As
stated above, previous findings in the literature have not been
congruent (i.e. positive and negative findings have been found for
the same relationships in different papers). These difficulties have
arisen because the whole process has not been analyzed as a unit,
as we propose to do here. In fact, different papers have highlighted
only partial aspects of the whole relationship. For example, some
studies have analyzed the relationship between environmental
management and environmental performance (Barla, 2007;
Szymanski and Tiwari, 2004; Zhu and Sarkis, 2004); other papers
have studied the connection between environmental management
and financial performance (Melnyk et al., 2003; Menguc and
Ozanne, 2005; Wahba, 2008), or between environmental perfor-
mance and financial performance (Al-Tuwaijri et al., 2004; Nakao
et al., 2007; Wagner, 2005; Wagner et al., 2002); and some previous
papers have discussed the relationship between firm resources and
financial performance (Aragón-Correa and Sharma, 2003; Aragón-
Correa et al., 2008; Sharma and Vredenburg, 1998). However, these
studies have ignored some mediator variables. We propose to
consider firm resources and competitive advantages as mediator
variables between proactive environmental management and
financial performance.

Therefore, our proposal is original in explicitly stating and testing
the path process between the different variables in our model.
Although this path process is implicit in many previous works (and
partially discussed in some theoretical papers), we offer the whole
picture. A better understanding of this process helps in understanding
the connection between the first and last variables in our models
(proactive environmental management and financial performance).
These two variables have been analyzed in isolation in many previous
works, but that ‘‘black box’’ approach does not promote under-
standing of the connections and the reasons for potential differences.

In addition, we focus on the importance of firms being early
movers in the adoption of proactive environmental management to
reduce polluting emissions. This variable may moderate the likeli-
hood that the firm will deploy the resources and capabilities that
have a positive effect on firm performance.

This paper has the following structure. Firstly, we offer a literature
review followed by a presentation of the research design. Next, we
show the findings based on a structural equation model for the hotel
sector and for the firms affected by the IPPC law in Spain. Then, we
discuss these findings and present some managerial implications.
The final section of the paper summarizes the main conclusions.

2. Environmental protection and firm performance

2.1. Early moving and environmental management

Studies have shown that early adopters in technological and
product innovations typically enjoy better market and business
performances because of the early adoption advantage (Gilbert and
Birnbaum-More, 1996; Song et al., 1999). Hart and Ahuja (1996)
demonstrate that the early moving firms may be opting for more
advanced environmental strategies that build on low emissions, but
which also involve other sources of sustainable competitive
advantage (Ghemawat, 1986). For example, firms with very low
manufacturing emissions relative to competitors may be able to
gain a first-mover advantage in emerging green product markets
(Russo and Fouts, 1997). Indeed, attempts to differentiate products
as environmentally responsible while continuing to produce
comparatively high levels of waste and emissions in production is
risky, as outside observers can easily expose this anomaly,
destroying the credibility and reputation of the firm (Hart and
Ahuja, 1996). Nehrt (1996) conducts a study to investigate invest-
ment, and in particular the timing and intensity conditions under
elationship between environmental variables and firm performance:
6/j.jenvman.2009.05.007
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which financial benefits may result from a firm’s investing in
pollution-minimizing manufacturing technologies that produce
saleable products while reducing pollution. The results show that
early investors in pollution-reducing processing equipment benefit
from higher profit growth than later investors. This would imply
that firms identified as ‘earlier and better environmental
performers’ adopt proactive environmental programs and practices
(Sarkis, 2006) and consequently that there is a positive relationship
between early investment timing and intensity of involvement in
environmental issues and the adoption of proactive environmental
practices (Nehrt, 1996; Sarkis, 2006) that involve better firm
performance (Ghemawat, 1986; Song et al., 1999). This leads to the
formulation of a following proposition:

Hypothesis 1 There is a positive relationship between early
investment timing and intensity in environ-
mental issues and the adoption of a proactive
environmental management.

2.2. Environmental protection and firm performance

2.2.1. Environmental management and environmental performance
The environmental management literature has shown that the

adoption of environmental practices by firms typically leads to or
has to do with good environmental performance (e.g. Annandale
et al., 2004; Melnyk et al., 2003; Zhu and Sarkis, 2004).

Better environmental performance levels can derive from
different types of environmental practices which do not always
have the same effects on environmental performance (Henri and
Journeault, 2008). Environmental performance relates to end-of-
pipe and pollution proactive environmental management. One
would expect an end-of-pipe environmental management to favor
improvement, mainly in the undesired outputs of production
processes, such as emissions into the air and into the water, which
result in few positive effects on environmental performance
(Schaltegger and Figge, 2000). By contrast, efficiency improve-
ments brought about by integrating a proactive stance on pollution
can encompass activities such as improvements in the firm’s
energy-use or water-use efficiency, or increased resource efficiency –
that is, reduced amounts of production input per unit of product
output (Wagner, 2005). Therefore, the effect of proactive envi-
ronmental management on environmental performance should
be more positive than that of end-of-pipe activities, although
both of them reduce emissions. Moreover, not all these activi-
ties have the same impact on firm performance (González-
Benito and González-Benito, 2005). In their study, Klassen and
Whybark (1999) indicate that pollution proactive technologies
exert a positive influence on firm performance, whereas end-of-
pipe technologies do not. Wagner (2005) demonstrates that
high levels of firm performance coincide with high levels of
environmental performance only if the firm’s environmental
management technology has a pollution proactive orientation.
All the above leads to another hypothesis:

Hypothesis 2 A positive relationship exists between proactive
environmental management and environmental
performance improvement.

2.2.2. Environmental protection and competitive advantage
through the resource-based view

As we have indicated in the introductory section, along with the
main findings described above with regard to the literature about
the linkage between environmental variables and financial
performance, the impact of environmental variables on financial
Please cite this article in press as: López-Gamero, M.D., et al., The whole r
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performance may not be an immediate one. Thus, it is important to
analyze the causal relationships between different variables,
considering the role of mediating variables. Firm resources and
competitive advantage may play an important role.

The contribution of proactive environmental management to
competitive advantage is in terms of costs and differentiation
(Galdeano-Gómez et al., 2008; González-Benito and González-
Benito, 2005; Shrivastava, 1995). Cost advantages typically arise
from the adoption of practices that improve the production process
(Hart, 1995) increasing its efficiency and reducing input and waste
disposal costs (Hart, 1995; Shrivastava, 1995). Decisions such as the
purchase of a new green technology, the consideration of greener
distribution and transportation systems or the eco-design of
products and processes will allow firms to gain competitive
advantages derived from cost reductions (Fraj-Andrés et al., 2008).
Christmann (2000) provides evidence showing that the higher the
firm’s level of innovation in pollution proactive technologies, the
larger the cost advantage it will gain from environmental strategies.
Differentiation advantages typically arise from the perception on
the part of customers that the product is more valuable (Lankoski,
2008). Thus, differentiation advantages usually depend on the fit of
product characteristics and market needs, and on the firm’s ability
to market the environmental characteristics of their products and
services (Galdeano-Gómez et al., 2008).

In this relationship, firm resources should be considered as
a mediator variable. Aragón-Correa and Sharma (2003), Christ-
mann (2000), Sharma and Vredenburg (1998) and Wagner (2005)
identify the importance of developing superior firm resources
based on the firm’s relationship with the natural environment as
a source of competitive advantage. For instance, Miles and Covin
(2000) indicate that a firm’s advantage in reputation is bound to
favor a more profitable exploitation of marketing opportunities
and, thus, increase market value. Firm resources have been
the output of proactive environmental management strategies
(e.g. continuous innovation or stakeholder management) and social
reputation and legitimization (Aragón-Correa and Rubio-López,
2007). Aragón-Correa et al. (2008) consider that proactive envi-
ronmental management requires changes in routines and opera-
tions and is clearly an organizational competency (Christmann,
2000; Hart, 1995) since it requires the complex coordination of
human and technical skills in order to reduce environmental
impacts and simultaneously maintain or increase the competi-
tiveness of the firm. Based on the reflections above, we suggest the
next two hypotheses:

Hypothesis 3a The firm resources generated through proactive
environmental management mediate the posi-
tive relationship between proactive environ-
mental management and cost competitive
advantage.

Hypothesis 3b The firm resources generated through proactive
environmental management mediate the posi-
tive relationship between proactive environ-
mental management and differentiation
competitive advantage.

Other studies have analyzed the relationship between environ-
mental performance and competitive advantage. Wagner and Schal-
tegger (2004) explain that, for regressions carried out on the subset of
firms with an environmental shareholder value-oriented corporate
environmental strategy, the reduction of environmental impact has
a significant, positive influence on environmental competitiveness
dimensions (market-, internally-, profitability- and risk-related envi-
ronmental competitiveness). Moreover, Hart and Ahuja (1996) point
out that less-polluting firms may be more prone to adopt more
elationship between environmental variables and firm performance:
6/j.jenvman.2009.05.007
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advanced strategies that build on low emissions, but that also involve
other sources of sustainable competitive advantage (Ghemawat,1986).

In this relationship, firm resources should be considered as
a mediator variable. Environmental performance encourages the
development of new firm resources. Konar and Cohen (2001)
extend the standard economic technique of decomposing a firm’s
market value into its tangible and intangible assets, by separating
out environmental performance for intangible assets of the firm.
Their key finding is that there is a significant positive relationship
between environmental performance and the intangible asset
value. Moreover, these assets may improve the competitiveness of
the firm (López-Gamero et al., 2008). Firms with very low
manufacturing emissions with respect to their competitors may be
able to gain a first-mover advantage after improving their green
image in emerging green product markets (Roy, 1999). Indeed,
attempts to differentiate products as environmentally responsible
while continuing to produce comparatively high levels of waste and
emissions in production is risky, as outside observers can easily
expose this anomaly, destroying a firm’s credibility and reputation
and consequently undermining its current and potential competi-
tiveness (Claver et al., 2007). In the light of the reasons above, we
propose the following hypotheses:

Hypothesis 4a The firm resources generated through proactive
environmental management mediate the posi-
tive relationship between environmental
performance improvement and cost competitive
advantage.

Hypothesis 4b The firm resources generated through proactive
environmental management mediate the posi-
tive relationship between environmental
performance improvement and differentiation
competitive advantage.
1 We are considering as a unit of analysis sites. We decided to take these legal
categories as a reference because they are the most dynamic and innovative ones
and correspond to hotels which show a wider variety of characteristics and
possibilities such as size, chain membership, or the types of tourism they can offer.
2.2.3. Competitive advantage and financial performance
Although there are many other variables involved, the ultimate

consequence of any competitive advantage deriving from proactive
environmental management will most probably be an improve-
ment in financial performance (González-Benito and González-
Benito, 2005). Improving their environmental performance allows
firms to enhance their competitive edge in terms of reducing costs,
gaining a strong reputation among customers and increasing their
competitiveness in international markets. These benefits may, in
turn, positively impact on the firm’s overall financial performance
(Lindell and Karagozoglu, 2001). Russo and Fouts (1997) support
this argument with a model based on the resource-based view of
the firm. They test the idea that improved environmental perfor-
mance results in a competitive advantage, which in turn leads to
financial benefits. Thus, the following hypotheses can be advanced:

Hypothesis 5a Cost competitive advantage has a positive effect
on financial performance.

Hypothesis 5b Differentiation competitive advantage has a posi-
tive effect on financial performance.

3. Methodology

3.1. Sample and data collection

To select the sample, we analyzed a selection of firms belonging
to the different categories proposed by Hutchinson (1996, p. 15),
who provides a classification of different sectors according to the
pollution levels caused by each one of them. The assumption was
that different sectors generated different levels of environmental
Please cite this article in press as: López-Gamero, M.D., et al., The whole r
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impact, from which follows that firms’ responses to environment-
related opportunities and threats would vary as well. Moreover, we
considered a number of studies which relate a firm’s environmental
attitude to the type of activity it develops, which reveal a stronger
environmental commitment by firms belonging to sectors with the
most serious pollution-related problems (Cairncross, 1992). The
least polluting firms, in contrast, suffer less pressure, since the main
environmental protection measures revolve around industrial
activities causing a direct, visible impact on the environment
(Bowen, 2000). Gamble et al. (1995), Gray et al. (2001) and Shih
et al. (2006) pointed out that sectors with long-term cumulative
pollution problems, including such high-pollution sectors as the oil
sector, chemical sector and steel sector, are more likely to take the
initiative to disclose environmental information than less-polluting
sectors, including the service sector.

In a previous exploratory phase, we also held interviews with
managers of firms in different industries. We could observe that the
most polluting firms really had to face greater legislative and social
pressures. Those pressures produced a higher level of managerial
commitment to the environment which favored the development of
processes linked to a voluntary norm based on the adoption of
a ‘proactive’ logic, rejecting the importance of the environmental
legislation understood from corrective end-of-pipe actions. Therefore,
we decided to analyze the model drawing a distinction between two
groups of firms: the most and the least polluting firms.

In the most polluting firms, the importance of environmental
legislation for managers would make sense when the approach to
environmental legislation takes place under the same conditions as
in the voluntary normative. In this case, we took as a reference the
Law 16/2002 of July 1st about Integrated Pollution Prevention and
Control (IPPC). This Directive applies to six industrial categories:
energy, production and processing of metals, minerals, chemicals,
and ‘others’, including pulp and paper production, textile treat-
ment, tanning, food processing and intensive livestock operations.
The IPPC Directive seeks to avoid or, when that is not possible, to
reduce and control pollution in the atmosphere, water or the land,
through the establishment of an integrated pollution proactive and
control system that has as its aim a high level of protection for the
environment as a whole (Art. 1). This environmental legislation
therefore includes proactive pollution techniques as an essential
part of its development.

To represent the least polluting firms, we selected the service
industry, because it has been considered by the literature as one of
the less-pollution sectors (Henriques and Sadorsky, 1996; Ramus
and Montiel, 2005; Shih et al., 2006). Following Sharma et al.
(2007), its impacts are less visible as compared to those of, for
example, the chemical and utility industries. Within the service
industry, we have analyzed the tourism sector. This sector, specif-
ically the hotel sector, is not one which causes gross environmental
pollution nor does it consume vast amounts of non-renewable
resources (Chan and Wong, 2006; Kirk, 1995). The tourism sector is
a good example of a service industry because of its importance in
this sector. For example, the tourism sector was responsible for the
generation of 14.71% of employment in Europe in 2006 (Eurostat,
2009). In Spain it was responsible for the generation of 15.18% of
employment (INE, 2009) and for the generation of 8.67% of GDP in
2007, both within the service sector (INE, 2009).

Data to test the hypotheses came from a mail survey of the
managers of 3900 three, four and five-star hotels1 and 4187
elationship between environmental variables and firm performance:
6/j.jenvman.2009.05.007
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Spanish firms affected by the IPPC law2 in September 2004. The
covering letter and the instructions indicated that the survey
respondent should be an environment manager, or, failing that,
the firm should forward it to someone familiar with these issues.
The interviewee had the option of filling in the questionnaire on
a web page if they chose. Four reminder e-mails followed during
the four weeks after the initial mailing so as to encourage
responses. Furthermore, we made follow-up phone calls starting
two weeks later. 240 hotels and 208 firms affected by the IPPC
law sent their responses. Considering the length of the ques-
tionnaire and the senior level of the managers targeted, the
response rate achieved seems acceptable and is in keeping with
that obtained by other researchers who have studied similar
organizational phenomena in Spain (Brı́o and Junquera, 2001;
Brı́o et al., 2002; Carmona-Moreno et al., 2004). In order to detect
possible problems related to non-response error or bias, we drew
a comparison between early respondents and late respondents
within each population (Armstrong and Overton, 1977), after
which we divided the data obtained into thirds, within each
population, according to the number of working days between
the initial mailing to the firm and the reception of the ques-
tionnaire. The T-tests between the first and last third revealed no
statistically significant differences (p< 0.05) in the mail responses
for the constructs used. Hence, on an overall basis, non-response
bias does not appear to be a problem in our study.
3.2. Measurements

3.2.1. Early investment timing and intensity in environmental issues
This variable resulted from the combination of two variables

referring to the time (month) during which a firm implements
some environmental practice and the type of certification it
obtains. The main objective was to identify firms that were
pioneers in the adoption of proactive environmental practices.
With this aim, we weighted the variable ‘time-month’ according to
whether the firm was not certified (0.2), had a certification in
accordance with the ISO 14001 or another type of norm (0.4), had
a certification in accordance with the ISO 14001 and another type of
norm (0.6), or was verified according to the EMAS Regulation (0.8).
We have weighted the last verification to a greater extent because
of the greater rigour which firms have to endure in their attempts
to achieve it.

3.2.2. Environmental management
Due to limited or non-availability of publicly available envi-

ronmental performance data, a firm’s environmental strategy has
usually been measured in terms of the self-perception of managers
(Aragón-Correa et al., 2008). In our case, we used perception
measures because there were no publicly available data on envi-
ronmental practices in Spain. We considered two groups of items to
measure the extent to which firms were proactive in environmental
management drawn from different studies (Judge and Douglas,
1998; Klassen and Whybark, 1999; Carmona-Moreno et al., 2004;
Melnyk et al., 2003). The first category was related to organizational
aspects of environmental management, and the second group was
related to technical aspects. We used Likert scales for the oper-
ationalization of those constructs. Managers were asked to evaluate
on a range of 7-points from 1 (they had not addressed that issue) to
7 (they were leaders on that practice in their sector) if they had
adopted those environmental practices. The ‘Environmental
2 Spain is a part of the EU, and environmental regulations are same in the whole
area (and similar to others in the rest of the developed world), which means that
our sample has potential for generalization.
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management – organizational aspects’ group was measured using
15 items. Table A1 in Appendix shows the results of standardized
varimax rotation of those items resulting in two significant factors
(eigenvalues> 1): F1EMORG¼ organizational aspects linked to
knowledge and learning in the development of environmental
practices (Cronbach’s alpha¼ 0.93 (IPPC law); 0.94 (hotels)), and
F2EMORG¼ variables which reflected the connection link between
the firm and its stakeholders during the development of the
organization’s environmental management (Cronbach’s alpha¼ 0.74
(IPPC law); 0.89 (hotels)). ‘Environmental management – tech-
nical aspects’ was measured using 9 items. Exploratory principal
components analysis with varimax rotation of those items
showed that they formed only one factor with eigenvalue> 1
(Cronbach’s alpha¼ 0.86 (IPPC law); 0.89 (hotels)).

3.2.3. Environmental performance
The environmental performance variable included 9 items

drawn from Klassen and Whybark (1999), Stanwick and Stanwick
(1998) and Wagner et al. (2002). We asked managers to position his
or her firm on a scale of 1–7 depending on the position of the firm
in relation to competitors in environmental performance issues
such as efficient use resources, reduction of emissions, residues and
acoustic pollution, and so on. Exploratory principal components
analysis with varimax rotation of those items showed that they
formed only one factor with eigenvalue> 1 (Cronbach’s alpha¼ 0.91
(IPPC law); 0.93 (hotels)).

3.2.4. New firm resources
Firms may acquire or develop resources as a result of their

environmental practices such as the capability to boost the process
of learning in environmental issues, the ability to develop formal
and informal environmental information exchange channels and
the capability to cooperate with external stakeholders (Aragón-
Correa and Sharma, 2003; Christmann, 2000; Hart, 1995). We used
7 items based on new resources and capabilities. Managers had to
evaluate if those resources had developed in the firm as a conse-
quence of the adoption of proactive environmental management.
Each item was measured on a 7-point Likert response scale
(1¼ ‘‘strongly disagree’’, 7¼ ‘‘strongly agree’’). A factor analysis was
carried out of those items, resulting in one factor with
eigenvalue> 1, and Cronbach’s alpha¼ 0.88 (IPPC law); 0.92
(hotels).

3.2.5. Competitive advantage
Environmental competitiveness was defined as that part of the

overall competitiveness of a firm, which could be influenced by
environmental management activities (Wagner and Schaltegger,
2004). We considered two groups of items to measure that vari-
able: competitive advantage on costs (4 items) and competitive
advantage in differentiation (5 items), which were drawn from
Christmann (2000), Karagozoglu and Lindell (2000) and Wagner
and Schaltegger (2004). Through a 7-point Likert scale, managers
rated his or her organization’s competitiveness relative to that of
other firms in the sector. A factor analysis was carried out on the
data for the items of competitive advantage on costs, resulting in
one factor with eigenvalue> 1, and Cronbach’s alpha¼ 0.82 (IPPC
law); 0.77 (hotels). In relation to the competitive advantage in
differentiation, again one factor was found in the factor analysis,
with eigenvalue> 1, and Cronbach’s alpha¼ 0.82 (IPPC law); 0.86
(hotels).

3.2.6. Financial performance
The environmental literature has used subjective perceptions of

managers (e.g. Judge and Douglas, 1998; Sharma and Vredenburg,
1998). The main reason is that managers were more open to
elationship between environmental variables and firm performance:
6/j.jenvman.2009.05.007



SIZE

ENTRS

EM

ENP

FR

CAC

CAD

FP

H1 (+)

H2 (+)

H4a (+) / H4b (+)

H3a (+)
H4a (+)

H3a (+) / H3b (+)

H3b (+)
H4b (+)

H5a (+)

H5b (+)

Fig. 1. Hypothesized model. Note: The dotted lines indicate all those relationships which we also introduced into the structural equation model for the purpose of checking whether
others statistically significant relationships exist between the variables they link. Variables¼ SIZE: ln (employees); ENTRS: early investment timing and intensity in environmental
issues; EM: environmental management; F1EMORG: environmental management-knowledge and learning; F2EMORG: environmental management-relationships with stake-
holders; EMTEC: environmental management-technical aspects; ENP: environmental performance; FR: new firm resources; CAC: advantages on costs; CAD: advantages in
differentiation; FP: financial performance.
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offering their perceptions rather than to offering precise quantita-
tive data (Aragón-Correa et al., 2008). We tested the model using
a perceptual measure with three items (added value growth,
economic and financial profitability) in which, through a 7-point
Likert scale, managers rated his or her organization’s performance
relative to that of other firms in the sector. Exploratory principal
components analysis with varimax rotation of those items showed
that they formed only one factor with eigenvalue> 1 (Cronbach’s
alpha¼ 0.92 (IPPC law); 0.87 (hotels)).

3.2.7. Control variable
Size was considered as a control variable. The logarithm of

a firm’s number of employees was used to measure size.

4. Findings

We used structural equation modeling (Lisrel 8.5) to examine
our hypotheses, using maximum likelihood (ML) with robust esti-
mators (Satorra and Bentler, 1994) as a method to estimate the
parameters, since the assumption of multivariate normal distribu-
tion was no longer valid and the measurements for some variables
were not continuous. Our input matrix while using this method
was the asymptotic variance–covariance matrix. We used a recur-
sive non-saturated model, taking size (x1) (control variable) as the
exogenous latent variable; and early investment timing and
Table 1
Means, standard deviations, and correlations – IPPC law.

Mean s.d. 1

1. Size 4.83 0.96 –
2. Early investment timing and intensity in environmental issues 3.25 1.04 0.332**
3. Environmental management-knowledge and learning 5.94 1.06 0.271**
4. Environmental management-relationships with stakeholders 4.92 0.90 0.215**
5. Environmental management-technical aspects 5.55 0.93 0.237**
6. Environmental performance 5.64 1.11 0.169*
7. New firm resources 5.19 1.03 0.139*
8. Competitive advantage on costs 5.29 1.11 0.136*
9. Competitive advantage in differentiation 3.48 1.08 0.188**
10. Financial performance 4.80 0.95 0.170*

Scale reliabilities (composite reliability) are on the diagonal in boldface.
*p< 0.05; **p< 0.01.
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intensity in environmental issues (h1), environmental management
(h2), environmental performance (h3) firm resources (h4),
competitive advantage on costs (h5), competitive advantage in
differentiation (h6), and financial performance (h7) as endogenous
latent variables. Through its flexible interplay between theory and
data, this structural equation model approach bridges theoretical
and empirical knowledge for a better understanding of the real
world. Such analysis allows for modeling based on both latent
(unobservable) variables and manifest (observable) variables,
a property well suited to a hypothesized model where most of the
represented constructs are abstractions of unobservable
phenomena.

Fig. 1 shows our proposed model and the hypotheses. Table 1
(IPPC law sector) and Table 2 (hotels sector) present the means,
standard deviations, reliability coefficients, and correlations
among the variables. All composite reliabilities exceeded the rec-
ommended 0.7 level and were greater than the correlation
between the two constructs of interest. Prior to conducting our
analyses, we followed the procedure outlined by Bono and Judge
(2003) for examining the measurement properties of our variables
to prevent interpretational problems inherent in simultaneous
estimation of measurement and structural models (Aragón-Correa
et al., 2008).

The process of testing the measurement model is basically
a confirmatory factor analysis (CFA) task – based on knowledge of
2 3 4 5 6 7 8 9 10

–
0.599** 0.938
0.440** 0.607** 0.790
0.486** 0.637** 0.601** 0.868
0.417** 0.544** 0.464** 0.601** 0.915
0.359** 0.526** 0.489** 0.464** 0.445** 0.714
0.327** 0.522** 0.506** 0.489** 0.415** 0.616** 0.822
0.429** 0.528** 0.468** 0.506** 0.524** 0.482** 0.439** 0.831
0.381** 0.514** 0.537** 0.468** 0.556** 0.514** 0.600** 0.634** 0.930

elationship between environmental variables and firm performance:
6/j.jenvman.2009.05.007



Table 2
Means, standard deviations, and correlations – Hotels.

Mean s.d. 1 2 3 4 5 6 7 8 9 10

1. Early investment timing and intensity in environmental issues 3.49 0.93 –
2. Size 2.79 0.82 0.368** –
3. Environmental management-knowledge and learning 5.62 0.77 0.266** 0.708** 0.928
4. Environmental management-relationships with stakeholders 4.43 0.78 0.208** 0.645** 0.809** 0.886
5. Environmental management-technical aspects 6.01 0.67 0.244** 0.511** 0.746** 0.652** 0.886
6. Environmental performance 5.67 0.70 0.134* 0.618** 0.747** 0.633** 0.622** 0.929
7. New firm resources 4.59 0.77 0.256** 0.684** 0.896** 0.896** 0.702** 0.698** 0.917
8. Competitive advantage on costs 2.93 0.72 0.124 0.016 0.041 0.121 0.149* �0.061 0.110 0.778
9. Competitive advantage in differentiation 5.39 0.677 0.094 0.419** 0.560** 0.567** 0.544** 0.533** 0.599** 0.224** 0.863
10. Financial performance 3.53 0.75 0.143* 0.222** 0.226** 0.247** 0.258** 0.150* 0.263** 0.521** 0.333** 0.723

Scale reliabilities (composite reliability) are on the diagonal in boldface.
*p< 0.05; **p< 0.01.
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theory and empirical research, the hypothesized relationships
between the observed measures and the underlying factors
postulated a priori is being statistically tested. CFA was conducted
to assess model fit (Jöreskog and Sorbom, 1993), for the
measurement model. The fit statistics for the measurement model
given in Table 3 indicate that the measurement model fits the data
well. Furthermore, the measures of error were uncorrelated,
allowing progression to the next stage of the SEM process (further
detail of the results can be obtained from the corresponding
author).

Seeking to reduce the number of parameters to estimate, we
resorted to the formation of compound variables, so that a single
indicator resulting from the sum of them all could determine each
factor (Gribbons and Hocevar, 1998; Landis et al., 2000).
Table 3
Fit statistics for the measurement model.

c2 Satorra–Bentler (df) RMSEA 90% Confiden
interval for RM

p-Value

Hotels EMORG 145.25 (76) 0.06 (0.046;0.077)
0.00

EMTEC 12.11 (8) 0.046 (0.0;0.096)
0.146

ENP 4.31 (9) 0.0 (0.0;0.033)
0.89

FR 5.26 (5) 0.0149 (0.0;0.0923)
0.385

CAC* 0 (1) 0 –
0

CAD 3.49 (2) 0.055 (0.0;0.152)
0.17

FP* 0 (1) 0 –
0

IPPC law EMORG 41.26 (25) 0.056 (0.021;0.085)
0.021

EMTEC 8.79 (5) 0.060 (0.0;0.125)
0.117

ENP 11.02 (9) 0.032 (0.0;0.0888)
0.274

FR 7.75 (5) 0.051 (0.0;0.118)
0.170

CAC** 0 (1) 0 –
0

CAD-FP** 6.73 (4) 0.057 (0.0;0.130)
0.150

Variables¼ SIZE: ln (employees); ENTRS: early investment timing and intensity in en
management-knowledge and learning; F2EMORG: environmental management-relatio
ENP: environmental performance; FR: new firm resources; CAC: advantages on costs; CA
* Three indicators represent the scales CAC and FP in the hotel sector; therefore, there ar
freedom degrees, we fixed the regression coefficient of the first variable at 1. This permitte
GFI, AGFI, NFI, NNFI, CFI¼ 1; RMSEA¼ 0). The same happens with the scale CAC in the IP
** As the dimension FP has only two indicators in the IPPC law sector, there are not enou
identified model. When there are at least two measures for each factor, one solution is
Jöreskog, 1971). This is why we decided to use a joint model (CAD/FP) which reflects the
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Environmental management was the only variable which was
considered through three indicators as a result of three factors
(F1EMORG, F2EMORG and EMTEC). Each of these indicators was
also resulting from the sum of them all could determine each
factor.

Final results of this model, which are displayed in Figs. 2 and 3,
revealed that each final item significantly loads on its respective
construct showing high convergent validity of the measurement
scale for each construct. The hypothesized model provided an
acceptable fit to the data (Table 4). The Chi-square was signif-
icant (c2¼ 27.930, df¼ 20, p¼ 0.111 in the hotel sector and
c2¼ 21.524, df¼ 20, p¼ 0.367 in the group of firms affected by
the IPPC law) and fit indices clearly exceeded the preferred 0.90
threshold. All of the modification indices for the beta pathways
ce
SEA

GFI AGFI NFI NNFI CFI NC (c2/df)

0.89 0.85 0.92 0.94 0.95 1.91

0.97 0.93 0.97 0.97 0.98 1.51

0.99 0.97 0.99 0.99 1 –

0.985 0.956 0.989 0.99 0.99 1.05

1 1 1 1 1 –

0.99 0.95 0.99 0.98 0.99 1.74

1 1 1 1 1 –

0.937 0.886 0.959 0.965 0.976 1.65

0.980 0.939 0.979 0.977 0.989 1.76

0.973 0.937 0.979 0.983 0.990 1.22

0.979 0.937 0.980 0.978 0.989 1.55

1 1 1 1 1 –

0.985 0.944 0.989 0.987 0.995 1.68

vironmental issues; EM: environmental management; F1EMORG: environmental
nships with stakeholders; EMTEC: environmental management-technical aspects;
D: advantages in differentiation; FP: financial performance.
e not enough freedom degrees to estimate the model. For the purpose of obtaining
d to calculate the goodness-of-fit indicators, the fit considered perfect (c2¼ 0, df¼ 1;
PC law sector.
gh degrees of freedom to estimate the measurement model, which leads to a non-
to work with co-generic models that include two or more factors (Bagozzi, 1994;
correlation between these two factors.

elationship between environmental variables and firm performance:
6/j.jenvman.2009.05.007



Fig. 2. Results of processes for estimation of measurements and model (p< 0.05) – IPPC law. Variables¼ SIZE: ln (employees); ENTRS: early investment timing and intensity in
environmental issues; EM: environmental management; F1EMORG: environmental management-knowledge and learning; F2EMORG: environmental management-relationships
with stakeholders; EMTEC: environmental management-technical aspects; ENP: environmental performance; FR: new firm resources; CAC: advantages on costs; CAD: advantages
in differentiation; FP: financial performance.
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between major variables were small, suggesting that adding
additional paths would not significantly improve the fit. The
statistically significant parameters (see Figs. 2 and 3) predicting
that in both sectors, the relationship between the early
investment time and intensity in environmental issues and the
adoption of a proactive environmental management are positive
and significant, thus supporting H1. We also find a statistically
significant relationship between proactive environmental
management and environmental performance improvement,
which confirms H2. In the IPPC law sector, the findings reveal
that firm resources mediate the positive relationships of
proactive environmental management and environmental
performance with cost competitive advantage, but not with
differentiation, which supports H3a and H4a, but not H3b and
H4b. By contrast, we find that in the hotel sector, firm resources
mediate the positive link between proactive environmental
management and environmental performance with differentia-
tion competitive advantage, but not with cost. This confirms
H3b and H4b in the hotel sector, but not H3a and H4a. There is
a significant, positive effect of cost and differentiation compet-
itive advantage on financial performance in both sectors, thus
confirming H5. Finally, in relation to size (control variable), it
has only had a significant influence on the early investment
time and intensity in environmental issues.

5. Discussion and managerial implications

In relation to the firm size (control variable), the results show
that larger firms tend to integrate environmental practices into
Please cite this article in press as: López-Gamero, M.D., et al., The whole r
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their organization earlier than smaller ones in the two sectors
under study. Firm size may reflect the legitimacy principle or the
extent to which the firm is visible to the public. This occurs because
a large firm is either seen as a sector leader (Henriques and
Sadorsky, 1996; Moore, 2001) or is likely to have a greater envi-
ronmental risk (Chen et al., 2006). Nevertheless, size is not
considered a determinant for the degree of proactivity in the
development of environmental management. Aragón-Correa et al.
(2008) also indicate in their study that size is a relevant but not
a determining condition for developing the most proactive envi-
ronmental management. Those authors suggest that small firms
deal with scarcity of slack resources by means of specific organi-
zational capabilities based on their unique strategic characteristics
of shorter lines of communication and closer interaction, the
presence of a founder’s vision, flexibility in managing external
relationships, and an entrepreneurial orientation.

There is a positive relationship between the early investment
timing and intensity in environmental issues and the adoption of
a proactive environmental management both in the hotel sector
and in the firms affected by the IPPC law sector. These results
coincide with the conclusions of Nehrt (1996) and Sarkis (2006),
who indicate that early moving firms may be opting for more
proactive environmental programs and practices that build on low
emissions. The study has equally revealed that proactive environ-
mental management leads to an improvement of environmental
performance and firm performance in both sectors. Our findings
coincide with those derived from previous research (e.g. Annandale
et al., 2004; Melnyk et al., 2003; Zhu and Sarkis, 2004). In fact,
Wagner (2005) also demonstrates that high levels of
elationship between environmental variables and firm performance:
6/j.jenvman.2009.05.007



Fig. 3. Results of processes for estimation of measurements and model (p< 0.05) – Hotels. Variables¼ SIZE: ln (employees); ENTRS: early investment timing and intensity in
environmental issues; EM: environmental management; F1EMORG: environmental management-knowledge and learning; F2EMORG: environmental management-relationships
with stakeholders; EMTEC: environmental management-technical aspects; ENP: environmental performance; FR: new firm resources; CAC: advantages on costs; CAD: advantages
in differentiation; FP: financial performance.
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environmental performance are only possible if a firm’s environ-
mental management has a proactive technological pollution
orientation. Managers may have an interest in making an early
environmental investment in proactive technologies because they
believe that will give them a first-mover advantage to emerge as
environmentally responsible organizations, reducing pollution and
decreasing costs and improving their credibility and reputation.

As for the issues related to the mediating role of the resource-
based view in the relationship between environmental protection
(proactive environmental management and environmental
performance) and competitive advantage, we have confirmed the
results that Galdeano-Gómez et al. (2008) and Sharma and
Vredenburg (1998) found in their studies, investment in proactive
pollution practices and environmental performance improvement
contribute to the development of valuable capabilities which
increase the competitiveness of the firm. However, the influence of
these capabilities on the dimensions of competitive advantage is
Table 4
Fit statistics for the structural equation model (full model).

c2 Satorra–Bentler (df) RMSEA 90% Confidence
interval for RMSEA

p-Value

Hotels 27.930 (20) 0.040 (0.0;0.073)
0.111

IPPC law 21.524 (20) 0.019 (0.0;0.064)
0.367
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different according to the sector considered. Thus, in the hotel
sector, environmental protection exerts a positive influence on the
differentiation competitive advantage, while in the group of firms
affected by the IPPC law the influence falls upon the cost compet-
itive advantage. These findings show that managers in the hotel
sector do not report any major changes in their cost position rela-
tive to key competitors, but firms investing in environmental
improvements have to some extent gained a stronger reputation
among customers. Although there have been advances in products
and processes, the more significant effects seem to appear in
marketing and image-building. The same results were reported in
the study of Lindell and Karagozoglu (2001). Thus, managers in the
hotel sector have excellent opportunities to establish a close link
with customers and other stakeholders so as to develop loyalties
and legitimacy based on ecological preservation, which in turn
leads to differentiation competitive advantage (Sharma et al.,
2007).
GFI AGFI NFI NNFI CFI NC (c2/df)

0.973 0.926 0.972 0.973 0.988 1.39

0.981 0.947 0.979 0.999 1.00 1.07

elationship between environmental variables and firm performance:
6/j.jenvman.2009.05.007
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In relation to the firms affected by the IPPC law, the findings
suggest that when new environmental regulations come into play,
firms which have already developed proactive environmental
practices can take advantage of the complementarities in the
process of adaptation and adapt to the new requirements in
a more efficient way (Cañón-de-Francia et al., 2007). Indeed, the
firm resources generated through proactive environmental
management represent a supplementary asset that facilitates firm
adaptation reducing the costs associated with the compliance
with new environmental requirements (King and Lenox, 2000;
Nakamura et al., 2001). Our findings are similar to those provided
by Cañón-de-Francia et al. (2007), who argue that proactive
technological environmental knowledge prepares a firm to adapt
to the greater environmental demands derived from new legis-
lation. Moreover, Christmann (2000) and Murty et al. (2006) also
consider that most of the potential cost reductions depend on
government regulations. The IPPC law implies the adoption of
environmental practices that improve the production process,
increasing its efficiency and reducing input and waste disposal
costs, and the decisions related to these practices allow firms to
gain competitive advantage through cost reductions (Fraj-Andrés
et al., 2008). As for managers, our findings indicate the need to
focus on the development of new organizational capabilities that
can complement their willingness to respond to institutional
forces developing proactive environmental strategies (Sharma
et al., 2007).

Moreover, firms in the IPPC law sector have a less strong link
with customers than with suppliers. Relationships with customers
are practically uniform in all firms and there is little variation.
Consequently, the chance of achieving differentiation competitive
advantage through this group is limited. Conversely, joint
problem solving with suppliers is more common, varies to
a greater extent and, therefore, is more consequential in terms of
achieving cost competitive advantage (McEvily and Marcus, 2005)
through a better product quality and improved product features,
or through a reduction of production costs (e.g. through pack-
aging reductions or material substitution) and related processes,
which can generate material savings or convert waste into valu-
able forms (Porter and Van der Linde, 1995). Managers can learn
important lessons from the insight that different context factors,
such as ‘sector’, have some influence on different competitive
advantage (cost and differentiation). This finding supports
a contingency view of sustainable management in which a fit of
context and process becomes critical. Managers therefore need to
identify which context factors are most relevant in the specific
situation of their firm and focus on them, as they may make some
patterns of integration more suitable than others to adopt
(Wagner, 2007). Moreover, managers should take more advantage
of the competitive opportunities resulting from proactive envi-
ronmental management. Thus, managers of the IPPC law sector
should undertake more actions to obtain a good reputation
among customers, suppliers and authorities in order to achieve
differentiation competitive advantage. Regarding managers in the
hotel sector, they ought to exploit organizational capabilities such
as continuous innovation, employee motivation and stakeholder
involvement better in order to achieve cost competitive
advantage.

Finally, cost and differentiation competitive advantage have
a positive impact on financial performance both in the tourist
sector and in the group of firms affected by the IPPC law. These
findings are relevant because they show that the ultimate conse-
quence of any competitive advantage derived from proactive
environmental management is improved financial performance
(González-Benito and González-Benito, 2005). This relationship
also appears in the conclusions of Claver et al. (2007), Lindell and
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Karagozoglu (2001) and Russo and Fouts (1997). Thus, our study is
also important for managers because it reveals the opportunistic
character of firms. After all, their ability to be proactive in relation
to the environment comes from the possibility of gaining
competitiveness and increasing their market share (Fraj-Andrés
et al., 2008).
6. Conclusions

The debate about the relationship between environmental
protection and firm performance has developed considerably in
recent times. The lack of a solid theoretical foundation repeatedly
emerges as the reason why the empirical works have not resulted
in the convergence of knowledge (Aragón-Correa and Sharma,
2003; McWilliams and Siegel, 2001). Our contribution made in
this study has been to state explicitly and test the path process
between the different variables in our model. Although this path
process is implicit in many previous works, we have offered
a comprehensive whole picture. A better understanding of this
process has helped to establish the connection between our first
and last variables in our models. These variables have been
analyzed in isolation in many previous works, but that ‘‘black box’’
approach has not supported an understanding of the connections
and the reasons for potential differences. We have demonstrated
that firms identified as earlier better environmental performers
adopt more proactive environmental management practices.
Moreover, this study demonstrates that firms can adopt a proac-
tive environmental management which leads to better firm
performance via firm resources. Our research also contributes to
the resource-based view, indicating that these resources are
relevant to obtain competitive advantage and financial perfor-
mance. Finally, with this study, we clarify a relevant point in the
literature by showing that the effect of environmental protection
on firm performance is positive, though the mechanism is specific
to the sector considered. Whereas cost competitive advantage
influences financial performance in the IPPC law sector; the
influence in the hotel sector relates to differentiation competitive
advantage.

Finally, some limitations and future research lines should be
noted. Firstly, since this research paper relies heavily on self-
reported measurements provided by firm managers, future
research works could add to the confidence place in the results
reported here by replicating this study with more direct objective
measurements of the theoretical constructs. Even so, in relation
to environmental management, this alternate approach may also
be inadequate since it may not fairly reflect a firm’s overall
environmental management due to its multidimensional nature.
As Griffin and Mahon (1997) along with Johnson and Greening
(1999) explicitly discuss in their studies, environmental
management is a ‘social performance’ variable. Secondly, there
are significant differences regarding the link between environ-
mental protection and competitive advantage across sectors. The
uniqueness of internal competencies or external pressures
inherent in a sector, the degree of public visibility, the different
configurations of stakeholders and their differing degrees of
activism on particular issues are some of the possible reasons for
these differences and suggest that the identification of the sector
level circumstances should receive more attention. For this
reason, we would like to suggest as a future line of research the
possibility of integrating in our study some of these contingent
variables (affecting our two samples to different extents) and
make specific hypotheses as to how they affect our model.
Moreover, it could be desirable to use some objective measure-
ment of those variables.
elationship between environmental variables and firm performance:
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Appendix

Table A1. Factor loadings of exploratory principal components analysis results of environmental management – organizational aspectsa

IPPC law Hotels

Factor 1:
F1EMORG

Factor2:
F2EMORG

Factor 1:
F1EMORG

Factor2:
F2EMORG

1. The enterprise formally communicates its environmental policy and strategy to
all its employees

0.874 0.834

2. The management team participates in and encourages environmental
management initiatives

0.890 0.853

3. The firm revises environmental and procedure manuals periodically 0.913 0.874
4. The firm adapts or modifies organizational structures (the organizational chart

and the description of roles within the organization) if necessary in order to
facilitate environmental management

0.805 0.862

5. The firm removes barriers to environmental communications, including
encouragement for employees to communicate directly with their managers or
with other firm employees

– – 0.714

6. The employees have the environmental competencies required to develop their
professional activity

0.733 0.789

7. When there is a wish to improve in some environmental aspect, the firm
establishes collaboration with other firms so that they can help to achieve the
improvement

0.683 0.735

8. The firm gives support to experimentation with new methods with the aim of
identifying environmental improvement areas

– – – –

9. The firm establishes emergency procedures to respond to environmental
problems and accidents

– – 0.813

10. The firm gives priority to the purchase of less harmful components and/or
products

0.700 0.822

11. The firm evaluates suppliers’ environmental record 0.755 0.746
12. The firm uses a standardized system for the treatment of customer complaints – – 0.782
13. The firm publishes an environmental report 0.843 0.768
14. The firm sponsors environmental events and/or establishes collaboration with

ecologist organizations
– – 0.802

15. The firm regularly provides information about environmental management to
suppliers, customers and institutions

– – 0.610

KMO 0.917 0.953
Bartlett’s test of sphericity c2¼1300.862, df¼ 36, p¼ 0.001 c2¼ 2618.424, df¼ 91, p¼ 0.001
Eigenvalue/% of variance/Cronbach’s alpha 5.454/60.599/0.932 1.090/72.712/0.736 8.712/62.226/0.942 1.239/69.191/0.887

a ‘‘Varimax’’ orthogonal rotation was performed.
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