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During recent decades, the impact of industrial organisations on the environment has become clearly
evident. It has also become more difﬁcult to hide and more expensive. Globally, this has caused many
enterprises to put all their efforts into seeking management instruments that allow them to reduce their
negative impact on the environment as well as improving their economic efﬁciency. This environmental
interest is either voluntary or forced by customers or by legal pressure. Environmental Management
Systems (EMSs) are among the many tools that have appeared to fulﬁl that goal and that have drawn
international researchers’ attention. The most popular system and the one most often used is the ISO
14001 standard.
This paper examines empirically the inﬂuence that this certiﬁcation exerts on the company’s pollutant
emission policy. The analysis was carried out in four regions of Spain: Asturias, Cantabria, Galicia and
Castilla-León and includes 126 industrial organisations. The goal of this paper is to investigate the behaviour
of the companies according to their emissions policies once they have achieved the ISO 14001 certiﬁcation.
In the paper the Toxics Release Index of 56 certiﬁed companies is compared with the Index of 70 noncertiﬁed companies. Through a statistical analysis based on the Student’s t-test and the ManneWhitney U
test, it was concluded that ISO 14001 does not represent an environmental proactivity signal clearly enough
to result in a reduction of the company’s environmental polluting index.
Ó 2011 Elsevier Ltd. All rights reserved.
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1. Introduction
It is widely accepted that the patent and ever-growing process
of environmental degradation has not been constant over the years.
On the contrary, it has been boosted by many years of uninterrupted development added to the massive consumption of energy
and resources which has resulted in signiﬁcant global risks such as
global warming and ozone layer reduction. In 1972, therefore, the
Conference of Stockholm was held, the ﬁrst global United Nations
conference on the environment. In it, it was accepted for the ﬁrst
time that it was not possible to maintain the growth achieved until
then on a basis of unlimited exploitation of natural resources. At the
same time, the United Nations Environment Program (UNEP) was
created. This United Nations declaration was reafﬁrmed in 1992
with the celebration of the Earth Summit or Rio Conference, at
which an attempt was made to adopt an approach to development
that would ensure social and economic growth while protecting the

* Corresponding author. Tel.: þ34 985 18 21 06; fax: þ34 985 18 21 10.
E-mail addresses: albertogomez@uniovi.es (A. Gomez), marfbio@hotmail.com
(M.A. Rodriguez).
0959-6526/$ e see front matter Ó 2011 Elsevier Ltd. All rights reserved.
doi:10.1016/j.jclepro.2011.01.012

environment. From that moment on, concern about environmental
harm has grown more intensely (Nishitani, 2009). International
regulations started to become important in successfully accessing
markets, and, many companies have made environmental management a deﬁnitive priority.
In response to the need to improve environmental quality
(Bansal and Bogner, 2002), the International Organisation for
Standardisation (ISO) in 1996 created a series of standards known
as ISO 14000, comprising several advisory documents related to
environmental management systems, environmental auditing,
environmental performance evaluation, ecological labelling, lifecycle evaluation and product environmental aspects. This series
was later revised in 2004, and although it is not the only way to
efﬁciently implement an environmental management system, it
does attempt to advise companies on developing better environmental policies.
ISO 14001 is part of this series, and is the only standard
speciﬁcally designed to meet the needs of an environmental
management system. This standard has become required by
customers and other interested parties, and as a result it has
become a conditioning factor within the supply chain (Nawrocka
and Parker, 2009). However, it is also true that there are many
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companies still reluctant to adopt the standard, since they do not
understand the beneﬁts obtained from its application (Babakri
et al., 2004). According to this standard, the environmental
management system (EMS) offers the company a measurable result
of its environmental performance, as it operates on a “Plan, Do,
Check, Act” cycle basis. This means that it is put into practice as
a continuous cycle of declaration, scheduling, execution, revision
and improvement of the processes and actions carried out by the
company (Perotto et al., 2008).
In addition, industries are constantly facing environmental
regulations that become ever stricter. For instance, in 1996 the EU
adopted Directive 96/61/CE concerning integrated pollution
prevention and control (IPPC Directive) by which industrial and
agricultural facilities are required to obtain an environmental
permit that guarantees compliance with a series of basic environmental requirements. This directive was incorporated into the
Spanish legal system through the Law of Integrated Prevention and
Control of Pollution, the aim of which is to prevent, and if that is
impossible, to reduce and control pollution of the atmosphere,
water and the soil by means of a system of integrated prevention
and control.
Whether due to compliance with current legislation or to
market pressure, the business world’s commitment to the environment has become a variable of growing importance within an
increasingly competitive market. Within this scenario, ISO 14001
offers various guidelines to design an EMS that enables the
company to identify its own environmental policy (Murat, 2009), as
well as to correct possible deﬁciencies. According to statistics
published by the ISO (ISO, 2007), 154,571 certiﬁcates were issued
during 2007 in 148 countries (29% in the services sector). This was
an increase of 21% over 2006 when the total was 128,211 in 140
countries (27% in the services sector). Spain was ranked third with
13,825 certiﬁcations compared to 11,125 at the end of 2006.
It is interesting to study the extent to which adopting the standard
is related to an environmental transformation in productive operations and processes (González-Benito and González-Benito, 2008)
and to technological modernisation. Several authors (Hart, 1995;
Delmas and Toffel, 2003) have tried to formally study companies’
environmental strategic behaviour. They have observed that this
behaviour describes a continuum that ranges from a passive or
reactive strategy to the most advanced or proactive strategy.
Companies showing a passive approach towards environmental
management evaluate environmental aspects as cost factors, and
therefore do not perceive the possible competitive advantages. Those
with an active approach develop an environmental awareness only
because of legislation. Proactive companies, on the other hand, weigh
up environmental aspects in all decision-making processes, and see
their obligation towards the environment as an opportunity to
increase their share in markets for environmentally friendly products. If a reactive strategy is only intended to comply with the law, it
will solve the environmental problem in the short run, but it will not
be sufﬁcient to improve the company’s competitive position. That is
why, in response to the demands of their customers, employees,
shareholders, the mass-media, etc. companies focus their actions on
voluntary or proactive strategies for pollution prevention.
In this sense, authors such as Porter (1991) and Porter and Van der
Linde (1995) support the “Porter hypothesis”. This hypothesis
supposes that in the relationship between proactive strategies and
a company’s economy, it is possible to obtain a free-lunch, in which
environmental quality targets are achieved. At the same time
productive costs are reduced and productivity is improved. One usual
practice within proactive strategies is to obtain ISO 14001 certiﬁcation. It is in this that this paper ﬁnds its goal. The paper intends to
investigate further the objective environmental consequences
stemming from certiﬁcation of a company’s EMS. Speciﬁcally, this

paper’s aim is to develop an empirical approach to the effect of ISO
14001 certiﬁcation on the levels of environmental pollution, thus
answering the question of whether this certiﬁcation results in
a reduction in the levels of polluting compounds released by the
company or not.
2. State of the art
Although nowadays the evident and costly impact industrial
organisations exert on the environment is widely acknowledged, it
is neither easy to ﬁnd precedent papers that investigate the link
between ISO 14001 certiﬁcation and the company’s environmental
performance nor papers that evaluate the time elapsed between the
company’s certiﬁcation and the moment it starts to reduce emissions. On the contrary, most papers tackle the ISO 14001 problem
from the viewpoint of its proliferation in countries and industries
(Delmas, 2000; Corbett and Russo; Kollman and Praskash, 2002;
Corbett and Russo, 2001), its beneﬁts (Tibor and Feldman, 1996),
and the features and attributes of the organisations that tend to
contribute to the improvement of the standard’s results. What is
more, even today, ISO 14001 is still a widely challenged criterion,
since it does not force the organisation to improve its environmental
performance (Corbett and Kirsch, 2000). It can be seen that while
some authors think that the adoption of the standard represents the
possible obtaining of important advantages in environmental
development, others argue that since it does not measure environmental development directly, it is not an appropriate tool for
improving environmental sustainability. Few authors categorically
conclude that ISO 14001 exerts a positive impact on pollution levels.
Montabon et al. (2000) suggest that ISO 14001 may improve
environmental performance as well as economic efﬁciency. Melnyk
et al. (2002) also link the standard to a reduction in waste. Russo
and Harrison (2001) have evaluated the impact of the standard
on a sample of installations in the electronics sector and have
concluded that the certiﬁcation seems to lead to a signiﬁcant
decrease in the levels of toxic emissions. Whether this can be
extrapolated to other industrial sectors has not been categorically
answered. In another paper Russo (2007) points out that being one
of the ﬁrst installations to adopt the standard seems to be related to
lower emission levels. Early certiﬁed installations achieved longlasting beneﬁts. Additionally, the greater the experience the
companies had with the standard, the lower the emissions. Being
an early user of the standard and having greater experience are
factors that together work to reduce emissions.
Szymanski and Ikeda (2003) evaluated the time it takes reduction in emissions to take effect once certiﬁcation has been achieved.
They also analysed whether there were companies that tended to
reduce their emissions faster. They found that more than half the
companies analysed reduced their emissions during the ﬁrst year
but, since they did not use a control group, it is risky to state that
the reduction was primarily due to certiﬁcation.
On the other hand, Andrews et al. (2003) found evidence that
ISO 14001 does not affect the company’s environmental performance. King et al. (2005) focus their perspective on the reasons that
cause a facility to seek certiﬁcation. They found that ISO 14001 had
a weak negative effect on the increase of the emissions. Since in
their analysis few control variables were used, the authors themselves state that the study needed to be improved to yield more
reliable results.
3. Sample selection
The sample study was selected from companies belonging to
different industrial sectors. They were all located in the regions of
Asturias, Cantabria, Galicia and Castilla-León. It includes a sample

