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Abstract: The paper analyses the relationship between ISO 14001 certification
and financial performance with the aim of understanding the causal influence
of selection and treatment effects. The empirical data was collected from a
sample of 268 certified firms and 7,232 non-certified firms in Spain between
2000 and 2005. Using a longitudinal methodology that measures the financial
performance of the firms before and after certification, the paper finds the
differences in performance between certified companies and non-certified
firms prior to certification are greater than the differences that exist in the
years following certification. Although the performance of certified
companies is superior to that of non-certified firms, there is no evidence of
improved performance after registration in the certified firms studied. The
authors conclude that the superior performance found in certified firms is due
to firms with superior performance having a greater propensity to pursue ISO
14001 registrations. The findings suggest that zealous inference of
environmental variables being the cause of improved in financial performance
may be unwise, as this better performance may be due to selection-effects
rather than treatment-effects.
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Introduction

Commitment to the natural environment has become an important variable
within current competitive scenarios (Graff, 1997). “Business-led” initiatives
such as development of firm-structured environmental management systems
(EMSs), participation in trade association programs emphasizing codes of
environmental management, and adoption of international certification
standards for environmental management are becoming widespread (Anton et
al., 2004; Nakamura et al., 2001).

Registrations to the ISO 14001 Environmental Management System (EMS)
standard have grown by 50 per cent in recent years with 129,199 firms in 140
countries registered at the end of 2006 (ISO, 2007). This suggests that there
is a wide spread belief in the international business community of the benefits
of 1ISO 14001 registration.

Although there is a plethora of research articles that study I1ISO 14001 EMS
standard and their association with environmental performance improvement
(Barla, 2007; Dahlstrom and Skea, 2002; Florida et al., 2001; King and Lenox,
2002; King et al., 2005; NDEMS, 2003; Potoski and Prakash, 2005; Russo and
Harrison, 2001; Szymanski and Tiwari, 2004; Schaltegger and Synnestvedt,
2002), there are few articles that examine the relationship between ISO 14001
and financial performance, and there is little of this research that can
attribute causality. The inference often drawn is that ISO accreditation leads
to higher levels of performance. What tends to be forgotten is that the
opposite direction of causality could be true, i.e., that successful firms may
well have a propensity to pursue certification. Thus, environmental
performance and/or its acreditation could be a kind of luxury good for a
company when it has reached a certain level of economic performance
(Schaltegger and Synnestvedt, 2002). In other words, financial performance
may influence environmental management (Wagner et al., 2002) because a
firm with a good financial performance can allocate more resources to
environmental initiatives.

The aim of this article is to examine this question of causality. We do this by
comparing the actual sales and profitability of ISO 14001 accredited firms with
their performance prior to registration.

Furthermore, most quantitative studies are based on surveys in which the
ratings were given by respondents that had taken part in the EMS introduction
process (e.g. Sulaiman et al., 2002; Hamschmidt and Dyllick, 2001; Summers,
2002; Schylander and Martinuzzi, 2007). Any analyses of the effect of EMSs
conducted in this way are subject to possible weakness and methodological
distortion so to avoid this problem this paper uses only objective variables for
analyses.

The paper is structured as follows. First, we present a review of literature
that considers environmental management, certification and performance.
This is then followed by a description of our research methodology and
presentation of our findings. These are then discussed and conclusions drawn.



Literature review

Some authors see corporate environmental strategy as a tool which helps
organisations gain competitive advantage and improve performance levels
(Hart, 1997; Porter and Van der Linde, 1995a; Shrivastava, 1995a; Trung and
Kumar, 2005). Advocates suggest that the influence exerted by
environmental management on a firm’s performance results from the positive
impact on costs and differentiation levels. Preventing pollution may enable
the firm both to save control costs, input, and energy consumption, and to
reuse materials through recycling (Greeno and Robinson, 1992; Hart, 1997;
Shrivastava, 1995b; Taylor, 1992). Thus, eco-efficiency involves producing and
delivering goods while simultaneously reducing the ecological impact and use
of resources (Knight, 1995; Schmidheiny, 1992; Starik and Marcus, 2000).
Advocates suggest that the generation of pollution is a sign of inefficiency
(Kleiner, 1991; Porter and Van der Linde, 1995a), so companies must learn to
view environmental improvement in terms of resource productivity and pay
attention to the opportunity costs of pollution (wasted resources, wasted
effort, and diminished product value to the customer), so that at the level of
resource productivity, environmental improvement and competitiveness come
together (Porter and Van der Linde, 1995a). As for differentiation, reducing
pollution may result in increased demand from environmentally sensitive
consumers, because the ecological characteristics of products are likely to be
appreciated by ‘green’ customers (Elkington, 1994). Moreover, a firm that
shows good environmental initiatives is likely to acquire a good ecological
reputation (Miles and Covin, 2000; Shrivastava, 1995b) that can provide
differentiation against rivals. Consequently, pollution prevention can help
firms to reach a situation where both the firm and the environment will
benefit; a win-win situation referred to in the literature as the ‘Porter
hypothesis’ (Porter and Van der Linde, 1995a; Porter and Van der Linde,
1995b).

Others, however, have questioned the optimism of environmental advocates
(Jaffe et al., 1995; Walley and Whitehead, 1994). This traditional stance
postulates that any improvement in the environmental impact caused by an
enterprise leads to a reduction in its profitability. These authors suggest that
compliance with environmental regulations incurs significant costs, reducing
the capacity to compete (Jaffe et al., 1995). Furthermore, this traditional
view critiques the claims made by the supporters of “the Porter Hypothesis’
by saying that, although cost savings can easily be obtained with a number of
simple prevention measures, the most ambitious prevention measures may
involve costs that exceed the savings to be derived from them (Walley and
Whitehead, 1994).

Our literature review database is founded on a computer search of the ABI
Inform, Emerald and Science Direct databases. The computer search was
made for works that related the expressions environmental management, 1SO
14000, or ISO 14001 to performance (and results and profitability) in the title
of the paper. The list of references given in seminal papers was also
reviewed. We exclude the many articles that are anecdotal (e.g. Graff, 1997;
Davies and Webber, 1998; Balta and Woodside, 1999, Wilson, 2001). We also



exclude the many case study based articles (e.g. Chin and Pun, 1999;
Rondinelli and Vastag, 2000; Morrow and Rondinelli, 2002; Cushing, 2005;
Claver et al., 2006; Zobel, 2007; Wu et al., 2007); although, these case
studies are an ideal way of illustrating success stories and the realities of
implementation they cannot provide quantifiable statistical evidence. Thus,
we focus our review on the growing body of recent studies that have tested
this linkage between environmental proactivity and a firms’ performance
using statistical data analysis methods.

We summarise these in Table 1 and 2. The studies cover a wide range of
industries most of whom are in the manufacturing sector. The environmental
variables are also diverse with the majority of studies using environmental
performance, both positive (emission reduction) and negative (emissions
generated); with the remaining studies using environmental management
variables (practices, initiatives, technologies, pollution reduction means or
methods, ISO 14001 certification). For the financial performance variables,
some studies have used objective measures (for example accounting
performance), while others resort to perceptual measures. As far as the type
of analysis is concerned, regression methods are the most common; while a
minority use event studies, the analysis of differences between groups and
structural equation modelling.

In these studies that have tested the linkage between environmental
proactivity and firms’ performance some fourteen find a positive relationship;
their research details and major findings are summarised in Table 1.

See Table 1

In contrast Table 2 shows a summary of the eleven studies that identify a
negative or a neutral relationship of environmental proactivity on firms’
performance. Of these six report negative performance associations while
five report no proof of benefits. So overall the results are mixed, but
predominant are studies where a significant positive relationship between
environment and firm performance are found. If we view changes in business
performance as a ‘treatment effect’ of environmental proactivity, then
clearly the overall conclusion from the research summarised in Table 1 and 2
is that changes in business performance are a likely but uncertain effect as
there are fourteen positive and six negative performance effects reported.

See Table 2

In the studies we have just summarised there are only a few that analyse the
relationship between ISO 14001 certified firms and financial performance.
Yet, studies that use registration to ISO 14001 as their environmental variable
have the substantial advantage that the registration requires third party
auditing of the firm’s EMS as meeting the standard, thus avoiding the
difficulties associated with judging the actual degree of environmental
management undertaken in voluntary programs. The advocates of ISO 14001
claim similar operational, managerial and competitive benefits for
organizations as the advocates of the Porter Hypothesis. These include



reduced costs of waste management, savings in the consumption of energy
and materials, an enhanced corporate image, regulatory cost savings, and
improved customer and other stakeholder relationships. Furthermore, those
authors who have analysed the content, scope and depth of the 1SO 14001
standard have highlight the potential positive impact of introducing the
standard in reducing costs and in improving the economic and financial
performance of the firms involved (e.g. Cascio, 1996; Marcus and Willig, 1997;
Sheldon, 1997; Woodside, 2000; Cheremisinoff and Bendavid-Val, 2001;
Morris, 2003).

However, although there are many academic studies that have analysed the
motivation for and positive benefits that might result from accreditation to
the ISO 14001 standard (e.g. van der Veldt, 1997; Sulaiman and Ahmad, 2002;
Hamschmidt, 2002; Summers, 2002; Morrow and Rondinelli, 2002; Schylander
and Martinuzzi, 2007; Fryxell and Szeto 2002; Gavronski, Ferrer and Paiva
2008; Poksinska, Dahlgaard and Eklund 2003; Rondinelli and Vastag 2000;
Zutshi and Sohal 2004; Zutshi and Sohal 2005) these tend to be small scale
studies or based on surveys using personal ratings for performance
improvement by managers who themselves have taken part in the EMS
introduction process. This self-reporting introduces the bias problem that
Wayhan et al. (2002; 2007) and Heras et al. (2002) have pointed out. That
performance variables based on managers ratings or on data supplied by the
companies themselves, can be biased due to the person providing the
information having a personal interest in overvaluing it. Thus, these authors
suggest that for financial variables it is better to use objective data on firms
by using data or indicators from existing records (for instance, commercial
databases containing economic and financial information).

At the time of writing there are few studies that combine the desirable
properties we seek of objective financial performance variables and the 1SO
14001 EMS accreditation variable. Watson et al. (2004) analyse how the ratios
of ROA, business margins and other similar ratios varied in the case of those
companies that had introduced a certified EMS and companies that had not,
finding that there were no significant differences between them across
different economic sectors. Similar lack of proof of performance change is
reported by Cafion and Garcés (2006) who assessed the economic impact of
ISO 14001 certification by studying whether announcement of 1SO 14001
certification of 80 large Spanish companies was interpreted by the stock
market as a sign of environmental pro-activity, that would generate market
expectations of improved efficiency leading to improved market values (Hart,
1995).

There remains one more aspect that we need to explore; the literature we
have explored is dominated by studies that imply forward causation (a
treatment effect) between environmental proactivity and changes in
performance but what is rarely discussed is the possible influence of reverse
causation -a self-selection mechanism see Dick et al (2008). Therefore,
caution is needed in inferring a positive direction of causation as the
possibility of reverse attribution also exists; where better performance



precedes the initiative and if not controlled for can be incorrectly attributed
to the initiative.

To help our explanation we draw on the contribution from Toffel (2006), who
explicitly set out in his research to find whether there is a positive ex ante
selection effect on companies that decide to become certified to 1ISO 14001
(positive selection-effect) or whether there is an ex post improvement effect
due to the treatment that certification entails (treatment-effect) which
results in a greater environmental impact. He finds that 1ISO 14001
registration has attracted companies with better environmental performance
or results - measured in terms of base TRI emissions - and that the
introduction and certifications to the standard has in turn lead to such
companies improving their environmental performance compared to non-
certified ones. In short, he proves the existence of a selection effect (reverse
causation) and a treatment effect (forward causation).

Unlike Toffel (2006), who focuses mainly on the relationship between 1SO
14001 and environmental performance, our study focuses on the linkage
between ISO 14001 and financial performance. Other authors who accept the
need to control for selection-effects have used methodologies to control for
its influence (Corbett, et al., 2005; Naveh and Marcus, 2005; Rivera et al.,
2006; Terlaak and King, 2006). However, we believe like Toffel (2006) that it
is advantageous to report on the performance that can be attributed to the
ISO 14001 EMS effect and the proportion that may be due to prior better than
average performance. Thus, we will be attempting to test whether there
exists an ex-ante selection mechanism where better performing firms have a
greater propensity to become certified, a positive selection effect, to use
Toffel’s terminology (2006), and whether there is an ex-post improvement
effect on financial performance due to the treatment that certification
entails (treatment effect).

Based on the literature we have reviewed and on the theoretical contributions
that we have synthesized we derive two hypotheses that we will test on our
longitudinal data whose source we detail in the next section:

A: There exists an ex-ante positive selection effect on companies that decide
to become certified in accordance with the 1SO 14001 standard (positive
selection effect), with the effect being measured in terms of profitability
and sales growth.

B: There exists an ex-post improvement effect due to the influence of the ISO
certified Environmental Management System (treatment effect) which results
in better profitability and sales growth of the certified firms.

Methodology

Sample and data collection

The research analysed in this paper, studies the comparative financial
performance of ISO 14001 certified firms before and after certification, and



compares them with a control group of firms without certification over a six-
year period.

The research was undertaken in the Basque Autonomous region, which is
considered to be one of the regions in Spain where 1SO 14001 registrations are
concentrated (Heras et al., 2008). The ISO 14001 certification data was
gathered from the Catélogo Industrial Vasco y de Exportadores de 2006, the
database of certified firms of the Basque Government that is maintained by
Ihobe, the publicly owned Basque Agency of Environmental Management. Our
financial performance data was gathered from the SABI' database that is one
of the most complete for Spanish firms” economic and financial information.
Altogether we have access to performance information from 268 ISO 14001
certified companies that we will be contrast with performance information
from the 7,232 companies that are not-certified. The resulting financial data
set was analysed to identify outliers and these were removed so that data
fitted a normal distribution.

Variables

Data was available for the years 2000, 2001, 2002, 2003, 2004, and 2005, and
included the sales revenue for each accounting year, as well as the
profitability ratio (ROA, the ratio of net profit before interest and tax on total
assets). In addition, for the certified companies, the data set included
information on their last certification registration date. This information on
registration dates was checked with the registration bodies and where
necessary with the companies to ensure that the date we recorded was the
true date of the firm's initial registration to ISO 14001. Although, the sample
distributions of the ISO 14001 certified companies were not balanced across
the sectors (manufacturing, construction, trade and services) their profile was
similar to that previously reported for the total population of certified
companies (Heras et al., 2008) so we are confident that they are
representative of the population as a whole.

Possible sources of bias in the two samples were checked. Firstly, we noted
that the two samples were not homogenous. ISO 14001 certified firms had on
average larger sales turnovers than non-certified firms did, which is also true
for the total population of certified companies in the Basque Autonomous
Community (Heras et al., 2008). To test that any difference in profitability of
the certified companies is not a direct result of their larger sales we used the
z-test of proportions, with a level of significance set at 0.05, as well as a t-
test for differences in means. Both these calculations indicate that there was
no statistically significant effect of turnover on ROA. This is confirmed by the
correlation coefficient between firms’ sales revenue and the ROA. Likewise,
to see if industry selection effects existed for ISO 14001 the average
profitability ratio for all the sectors (manufacturing, construction, trade and
services) for all years was calculated to establish if whether any sector
differences between the certified sample and control that were creating a

' SABI (Sistema Anual de Balances Ibéricos) data elaborated by Bureau Van Dick.



bias in the results. No statistically significant differences were identified
using t-tests (level of significance set at 0.05). Therefore, we may be
confident that any differences found between 1SO 14001 certified and non-
certified companies are not related to the firms’ size or sector distribution of
the two samples.

In the study we use the registration year to split the not-yet-certified from
the certified companies since we found no evidence of any increase in firms’
performance in the one or two years prior to certification in our earlier work
that used an event-study method on similar data concerning quality control
system certification to ISO 9001 (Heras, et al., 2002). In summary, the
research design consists of three samples of firms: certified, not-yet-certified
and non-certified for each of the six years, and two variables, sales growth,
and return on total assets employed (ROA).

Results
Testing for treatment-effect and selection-effect

We start by presenting the findings of our longitudinal study using a
treatment-effect assumption i.e. where performance differences in return on
assets employed (ROA) and sales growth between certified and non-certified
firms are assumed to be due to adoption of an ISO 14001 EMS. These findings
then provide a starting point that allows later comparison with the selection-
effect results. For the treatment-effect results we use a dichotomous split
between certified and non-certified firms (not-yet-certified firms being
excluded from the analysis). The results for the two samples ROA over the
years 2000 to 2005 are presented in Table 3. The findings indicate that
certified firms achieved a better average ROA (5.91%) than non-certified firms
(4.32%) during the six years, with three out of the six years being statistically
significant.

See Table 3

A similar picture emerges for sales growth (Table 4) with certified firms
enjoying better average sales growth than non-certified firms over the six
years with their average sales growth being 50.1% for certified firms
compared to non-certified firms' 36.9%. Here, three out of the six years show
statistically significant differences.

See Table 4

These sales and profitability results provide good evidence for sustainable
improved performance being associated with accreditation to 1ISO 14001 (given
that the tests for company size bias and industrial sector selection effects
showed these had no influence). However, all that we have actually found is
an association betweens I1SO 14001 accreditation and the improved
performance. If the better performance found in Tables 1 and 2 is to be
claimed for 1SO 14001 it required that we know that not-yet-certified firms
have similar performance to non-certified firms. This will provide evidence



that there are no selection-effects.
See Table 5

To see if these implications are valid we now examine the same data set but
include in our findings the results for not-yet-certified firms. These are firms
that are not yet certified in the beginning of the year that is mentioned in the
column (all the certification data is by 12/31 of each year), but will be
certified before the 31% of December 2005, which is the end year of our
longitudinal analysis.

The findings for profitability of the not-yet-certified firms are shown in Table
5; alongside the ROA are the significance level results for t-tests of difference
compared to the control group of non-certified firms. Overall, the period
average ROA for the years 2000 to 2005 is significantly better for certified
(5.56%) and not-yet-certified (6.17%) than non-certified firms (4.32%). The
better performance of not-yet-certified (6.17%) than certified firms (5.56%)
shows that it is selection-effects not treatment-effects that are the cause of
the better returns found in the certified firms. Thus, the findings show that
firms had greater ROA than their peers before certification but show no
additional profitability gains from it (given that the tests for company size
bias and industrial sector differences showed that these were not an
influence).

See Table 6

The findings for year-on-year per cent sales growth are shown in Table 6.
Overall sales growth is significantly better for certified (43.5%) and not-yet-
certified (61.1%) than non-certified firms (36.9%). The better sales growth in
not-yet-certified firms (61.1%) than certified firms (43.5%) shows that it is
selection-effects rather than treatment-effects that are the cause of the
better returns found in certified firms. Thus, the findings show that firms had
better sales growth prior to certification and show no additional sales growth
after it.

If we contrast these results with those in Table 3 and 4 that use a treatment-
effect assumption we see a very different interpretation of the better
financial performance results of the I1ISO 14001 accredited firms. Consistently
over the six years of the study it seems that there are selection-effects where
firms with better than average profitability and sales growth become
accredited to I1SO 14001. After accreditation this better financial
performance continues but is not enhanced by any ISO 14001 treatment-
effect.

Analysis by certification event

However, a case can be made that the implementation of ISO 14001 tends to
pay off in the long, rather than the shot term, so certification is most unlikely
to cause a swift change in a company’s financial results. To check whether
this is the case the data was set to allow an analysis with year “0” being the
ISO 14001 accreditation year; a mean weighted deviation as a per cent of the
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ROA ratio was obtained for the sample of ISO 14001 certified companies,
against the sample of non-certified ones. These abnormal returns were
calculated for a series of fictitious financial years (from year -9 to year +5),
corresponding to a “before” and an *“after certification, in which *“the year
0” refers to the year when certification was obtained.

The results are shown in table 7 and figure 1. In figure 1 we can see that
differences in returns between certified companies and non-certified ones
over the periods prior to certification are broadly speaking much greater than
the differences that exist after certification. Specifically we can calculate
from table 3 that in the years prior to certification (-9 to -1 in table 7) there
is a 124.5 % difference in the means compared to a mean difference of 26.6%
in the years subsequent to the date of certification (period 1 to 5 in table 7).
Figure 1 clearly shows that there is no evidence of any treatment-effect from
ISO 14001 accreditation around the period of certification or any subsequent
gains in the years following accreditation. We must therefore conclude that
there is no evidence of long run or short run gains due to the treatment-
effect of accreditation to 1ISO 14001 EMS.

See Table 7
See Figure 1

We summarise the findings and relate this to other research by revisiting our
two hypotheses.

There exists an ex-ante positive selection effect on companies that decide to
become certified in accordance with the I1ISO 14001 standard (positive
selection-effect), with the effect being measured in terms of profitability
and sales growth.

Our findings provide strong support for this hypothesis since we have found
over a five year period that the performance of firms that will become
accredited to 1SO 14001 have superior profitability and higher sales growth
than firms that will not become certified.

There exists an ex-post improvement effect due to the influence of the ISO
certified Environmental Management System (treatment-effect) which results
in better profitability and sales growth of the certified firms.

Our findings disconfirm this hypothesis since we have found that there is no
evidence of better sales or greater profitability in certified firms compared to
not-yet-certified firms. Our event analysis indicates that in the short term
and longer term no ex-post superior profitability after accreditation is
achieved.

Conclusions

Our findings of the dominance of a selection-effect over a treatment-effect in
explaining the better than average profitability and sales growth of 1ISO 14001
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certified firms has also been found in research looking at longitudinal analyses
of performance achievements in firms who are pursuing ISO 9001 Quality
Management System accreditation in the USA, Spain and Denmark —for a
review see Dick, Heras and Casadesus (2008). Although the dominance of
selection-effects over treatment-effects appears to be counterintuitive, the
similar findings for 1ISO 9001 to those for ISO 14001 indicate that this
phenomenon is unlikely to be unique to Spain.

Our selection-effect findings are echoed in the analysis carried out on US
companies by Toffel (2006) who refers in his research to the existence of a
selection-effect in US companies that become certified to ISO 14001. He
finds that certification appears to attract companies who already have better
environmental performance than their peers. However, he does find that
there is some incremental improvement in environmental performance after
accreditation. This would be consistent with our finding if this extra
environmental performance produced financial gains only sufficient to offset
the cost of obtaining and maintaining 1ISO 14001 EMS.

In the empirical literature that we reviewed earlier (Table 1 and 2 provides a
summary) we concluded that overall there was stronger evidence for a
positive relationship between environmental management initiatives and
firms’ performance than for neutral or negative results. Generally the
assumption made in this research is that environmental proactivity is an
independent variable with performance benefits being the dependent
variable. Our findings suggest that it may be equally valid to consider a
counterintuitive causation path were pursuit of environmental initiatives such
as adoption of I1ISO 14001 Environmental Management Systems being
dependent on a firm having better than average performance. We believe
that co-causation models where selection and treatment effects are
considered deserve wider consideration in the development of explanatory
models. We suggest that by adopting research designs that can explicitly
measure both effects a broader understanding of the role of selection-effects
can be established.

For practitioners, our findings should give pause for thought. It is indeed
tempting for managers to believe that ISO 14001 certification will lead to
business benefits. After all firms that they would like to emulate in terms of
performance often have it! This is then reinforced by the seemingly pervasive
believe (often quoted as supported by research) that an environmental
management system certified to 1ISO 14001 will reduce cost and increase
sales. However, our findings, and the parallel findings for ISO 9001 adoption
(Heras et al., 2002), indicate that it might be a wise decision to only pursue
accreditation if there is a demand from customers for it, since we have found
no sales or profitability improvements after certification. However, our
findings indicate that the money spent on certification has not adversely
affected the profitability of firms. This does suggest that cost benefits arising
from certification are on average sufficient to offset the investment.
Therefore, we are not suggesting to practitioners that certification to 1SO
14001 is a bad investment, rather that inflated expectations of financial
performance improvement are likely to be unfounded.
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Although we have used objective variables in our research which have the
advantage of avoiding respondent bias, we accept that financial performance
depends on many other variables than the existence of an ISO 14001
accredited EMS and these latent variables may themselves be the drivers
influencing our variables. Although we have controlled for firm’s size and
economic sector differences it remains a possibility that our control group is
unrepresentative in other ways that could lead to a distortion in the absolute
level of abnormal ROA and sales growth we report. However, our study has
used repeated measures so any distortions due to the method of selection of
the control group are consistent across the years so the year-by-year
differences within the study can be viewed as reliable indicators as they are
unlikely to be affected significantly by the choice of control group
construction method.

Although our research is based on data from Spain, we believe that the
selection-effect is not just a national phenomenon because there are
indications from the research of Toffel (2006) and from the parallel field of
ISO 9001 research that selection-effects are found elsewhere in Europe and
the USA (Dick, et al., 2008). However, given that over 140 countries with
varied cultural and economic regimes have firms registered to ISO 14001
standards we accept that this selection-effect may not be universal.

We hope that others will join us to extend our research on treatment vs.
selection effects into other countries where 1SO 14001 accreditation has
become popular so that the influence of the selection-effect can be better
understood. Such research could provide the justification for future research
into exploration of possible underlying causes. This in turn could lead to the
development of broader theory that will enrich our understanding of the
complexity of attributing performance in environmental research.
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Table 1. Summary of studies linking environmental variables to improved financial performance

Financial
Study Sample Environmental variables performance Main analysis | Major findings
variables
Cohen et al. (1995) | S&P 500 US firms with TRI emissions, oil spills, chemical spills, ROA, return on equity Groups, t-test The group of low-polluting firms had better economic performance

environmental data available

environmental litigation cases

(ROE), total return to
shareholders (Compustat)

(not always at a significant level).

Hart et al. (1996)

127 US firms in SIC listed in S&P
500

Emission reductions based on TRI from the
IRRC Corporate Environmental Profile data

ROA, ROE, return on
sales (ROS) (Compustat)

Regression analysis

Pollution prevention activities have a positive influence on financial
performance within 1-2 years. ROE takes longer to be affected.

Klassen et al. (1996)

US firms with environmental
awards and crises

Environmental awards in the NEXIS
database; chemical/oil spills, gas leaks or
explosions

Stock market returns
(NYSE, AMEX, CRSP)

Event study

Environmental awards (crises) led to significant, positive (negative)
changes in market valuation.

Russo et al. (1997)

243 US firms (several sectors)

Environmental ratings (FRDC): compliance,
expenditures, waste reduction

ROA

Regression analysis

Positive and significant impact of environmental performance on
ROA.

Judge et al. (1998)

196 US firms (World
Environmental Directory)

Integration of environmental issues into the
strategic planning process (perceptual
measures)

ROI, earnings & sales
growth, market share
change (percept)

Structural equation
model

Positive and significant impact of environmental issue integration on
financial performance.

Sharma et al. (1998)

99 Canadian firms (oil and gas)

Proactive environmental strategy (perceptual
measures)

Organisational benefits
(perceptual measures)

Regression analysis

Positive and significant influence of proactive practices on
organisational capabilities and of the latter on organisational benefits.

Edwards (1998)

51 environmental. leaders in 8 UK
sectors

Assessment of aspects of each firm’s
environmental performance. and
management

Return on capital
employed (ROCE), ROE

Groups

In several comparisons, environmental high-performing firms perform
better.

Klassen et al. (1999)

69 US firms in the furniture
industry

Environmental technology portfolio

Manufacturing
performance measures

Regression analysis

Positive and significant impact of environmental technology portfolio
on manufacturing performance.

Christmann (2000)

88 US chemical companies

Envir. Management “best practices”: use of
pollution prevention technology. (PPT),

Cost advantage
(perceptual measures)

Regression analysis

Positive and significant effect of proprietary PPT innovation.
Capabilities for process innovation are complementary assets that
moderate the relationship.

De Burgos et al.
(2001)

Data by Judge and Douglas (1998)

Data by Judge and Douglas (1998)

Data by Judge and
Douglas (1998)

Data by Judge and
Douglas (1998)

Positive impact of environmental issue integration on financial
performance. Positive and significant impact of environmental
performance on financial performance.

King et al. (2002)

614 US manufacturing firms
(Compustat and TRI)

Total emissions, pollution reduction means
or methods (waste generation, waste
prevention, waste treatment, waste transfer)

ROA, Tobin’s q

Regression analysis

Lower emissions (in t) are significantly associated with higher
financial performance (in t+1). Significant and positive relationship of
waste prevention with ROA and Tobin’s q.

Melnyk et al. (2003)

1 222 manufacturing firm
managers

State of the environmental management
system (EMS

Ten corporate
performance perceptual
measures

Regression analysis

Positive and significant impact of EMS state on the ten corporate
performance measures. Positive and significant impact of EMS state
on environmental options.

Al-Tuwaijri et al.
(2004)

198 firms included in the IRRC
Environmental Profiles Directory

Ratio of toxic waste recycled to total toxic
waste generated

Stock price

Simultaneous
equation model

Significantly positive relation between environmental and economic
performance. Good environmental performers disclose more
pollution-related environmental information than poor performers.

Wahba (2007)

156 Egyptian firms in several
sectors (84 certified)

ISO 14001 certification

Tobin’s q ratio

Correlation and
regression analysis

ISO 14001 exert a positive and significant impact on the firm market
value measured by Tobin’s q ratio

Summary compiled by the authors. Full citations for the studies’ authors can be found in the references.
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Table 2. Summary of studies linking environmental variables to negative financial performance or showing no proof of

improvement
: : Financial performance . . C
Study Sample Environmental variables variables P Main analysis Major findings
Hamilton (1995) | 463 US firms TRI (Toxic Release Inventory) emissions Returns (stock price reaction) | Event study Significant negative returns on the day TRI emissions data were

first announced.

Cordeiro et al.

523 US firms in SIC codes

TRI releases that are recovered, treated or

Industry analyst earnings-per-

Regression analysis

High environmental performance is significantly negative in

(1997) 2,000-3,999 recycled on-site share growth forecasts relation to earnings-per-share growth forecasts.

Khanna et al. 123 US firms in the chemical | EPA’s Voluntary 33/50 Program (emissions of | ROI Regression analysis Statistically significant negative impact on the current ROI, but its

(1999) industry toxic chemicals) impact on the expected long run profitability was positive and

statistically significant.

Gilley et 71 announcements of corporate | Two types of environmental. initiatives: 39 Anticipated firm performance | Event study No significant effect of greening on performance. Different types of

al.,(2000) environmental initiatives process-driven and 32 product-driven (stock returns) environmental initiatives have unique implications.

Wagner et al. 37 firms in the European paper | Environmental index integrating SO, emissions, | ROS, ROE and ROCE Simultaneous equation | Negative and significant effect of environmental performance on

(2002) industry (Germany, Italy, UK, | NOy emissions and COD emissions system ROCE. No evidence of significant impact of any economic
Holland) performance variable on environmental performance.

Watson et al. Companies with Corporate Environmental management system adoption ROA, profit margin and other | Wilcoxon signed-rank | Results do not show any significant difference in financial

(2004) Self-Greenewal approach ten measures test performance between EMS adopters and non-EMS adopters.

with EMS vs. ten no EMS.

Gonzalez-Benito

186 Spanish firms (chemical

27 environmental management practices

ROA (objective)

Regression analysis

Environmental management can bring about competitive

etal. (2005) sector 63), (electronic-electric, opportunities for companies, although some environmental
96) (furniture, 27) practices produce negative effects.

Menguc et al. 140 Australian manufacturing | Higher order construct of natural environment Market share; sales growth, Path analysis NEO is positively and significantly related to profit after tax and

(2005) firms orientation (NEO) profit over 2 years (objective market share but is negatively related to sales growth.

performance measures).

Wagner (2005) Firms from four European Input-oriented index (energy and water input) ROCE, ROE and ROS Regression analysis A largely negative relationship between the output-based index of
countries in the pulp and and output-oriented index (SO, NOx and COD environmental performance and financial performance. For the
paper-manufacturing sector emissions) of environmental performance. input-based index, the relationship is generally non-significant.

Caiion et al. 80 ISO 14001 certified plants | ISO 14001 certification Stock price Event study Negative impact of certification on pioneer, middle-polluting and

(2006) of 34 Spanish firms lower size firms.

Link et al. 77 1SO 14001 certified ISO 14001 rules, policies and procedures. Gross profit margin Regression analysis The higher the standardisation in ISO 14001 certified organisations,

(2006) organisations in Israel Emission of pollutions, use of recycled the better the environmental performance. Environmental

materials and other environmental aspects

performance does not influence business performance.

Summary compiled by the authors. Full citations for the studies” authors can be found in the references.
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Table 3. Average profitability (ROA) of ISO 14001certified and non-
certified companies

Period
2000 |2001 [2002 |2003 |2004 2005 average
Certified (%) 7.80*% [5.73 5.41 5.19 | 5.86%*% | 6.11%* |591*

Non-certified (%) 561 |527 |438 |4.05 |3.45 3.16 4.32

Note: t-test differences between certified and non-certified ** a4=0.01; * 0=0.05. ROA is defined as profit before tax

as a proportion of total assets.

Table 4. Average sales growth of 1SO 14001 certified and non-certified companies

Period
2000-1 | 2001-2 | 2002-3 | 2003-4 | 2004-5 | Cumulative

Certified (%) 13.35 [8.60 |7.30 10.5* |10.4* |50.1
Non-certified (%) | 13.0 |6.17 |5.78 |6.44 |548 |36.9

Note: t-test differences between certified and non-certified ** 0=0.01; * a=0.05.

Table 5. Average profitability (ROA) of ISO 14001certified not-yet-certified and
non-certified companies

Period
2000 [2001 2002 2003 2004 2005 average
Certified (%) 5.64 6.02 5.51 4.28 5.88% | 6.02*%* |5.56
Not-yet-certified (%) 7.28*% |5.89 5.58 6.28*% | 6.46%* |5.74 6.21*
Non-certified (%) 5.61 5.27 4.38 4.05 345 3.16 4.32

Note: t-test differences between certified and non-yet-certified compared to the non-certified ** 0=0.01; * 0=0.05.

Table 6. Average sales growth of 1SO 14001 certified, not-yet certified and non-
certified companies

Period
2000-1 | 2001-2 [ 2002-3 | 2003-4 | 2004-5 | Cumulative
Certified (%) 11.1 8.61 5.05 9.56* |9.12* 435

Not-yet-certified (%) | 14.1 7.84 9.65 12.8* |16.7* |61.1*
Non-certified (%) 13.0 6.17 5.78 6.44 5.48 36.9

Note: t-test differences between certified and non-yet-certified compared to the non-certified ** 0=0.01; * 0=0.05.
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Table 7. Average per cent deviation in returns (ROA) between 1SO 14001 certified

and non-certified companies in the years before and after certification

Year -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5
1997 213,7 914 36,6 267,3 1664 213,5

1998 4219 519,8 2333 235,1 654 -29,7

1999 37,3 72,8 37,0 483 11,2 178

2000 52,5 -2,9 -88,0 -73,3 -38,8 -19,3

2001 113,1 112,0 108,4 59,2 28,9 456

2002 98,1 61,9 19,0 13,6 254 71,6

2003 0,9 11,6 -58,1 47 -1,5 10,9

2004 79,6 1024 32,6 0,2 441 1,6

2005 160,7 72,7 53,4 66,4 -15,0 44,7
2006 81,7 106,6 89,0 44,8 2,0 7,7
Deviation

% 213,7 311,7 230,2 95,1 832 71,6 33,2 34,5 47,5 419 418 50,1 73 263 7,7
N certified

firms 2 6 10 29 64 119 174 231 284 308 275 218 161 100 43

Note: Year O refers to the year of certification.

Figure 1. Average deviation of returns between 1SO 14001 certified companies and
non-certified companies in the years prior to after certification
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Note: the year 0 refers to the year of certification.
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