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Abstract: The purpose of this paper is the assessment of the ISO 14001:2015 transition process
among Portuguese ISO 14001 certified organizations, including those that successfully have already
achieved ISO 14001:2015 certification. A considerable number of the surveyed companies proceeded
with the transition to the ISO 14001:2015 by introducing slight adjustments and were supported
by external consultants. Nearly all of the respondent companies (97%) intend to transition until
15th September 2018. The highest ranked reported benefit is the “integrated approach with other
management sub-systems” with a well-consolidated perception from the surveyed companies. This is
aligned with the ISO 14001:2015 goal of improving the compatibility of management standards
supported on the Annex SL. “Alignment with business strategy”, “improved top management
commitment” and “improved internal and external communication” are also perceived to obtain
significant benefits from ISO 14001:2015. The statistical tests carried out (Kruskal–Wallis) confirmed
that the perception of some achieved ISO 14001:2015 certification benefits is dependent on the size of
the organization. Concerning the motivations to proceed with certification, results suggest that there
is not a particular company profile that is compelled to certify their EMS based on a specific type of
motivation (Internal or External). Due to ISO 14001:2015 novelty, these exploratory results should be
subjected to additional research confirmation.
Keywords: ISO 14001; ISO 14001:2015; Environmental Management Systems; Benefits; Certification

1. Introduction
Traditional approaches aiming at environmental protection often rely on legal frameworks to
enforce measures and behaviors in organizations. The 1992 Rio de Janeiro summit on Environment and
Development with the approval of the Framework Convention on Climate Change, the Convention
on Biodiversity, the Declaration on Forests and the Agenda 21 triggered an increased international
emphasis for the development of environmental sustainability and for more environmental friendly
products and services. Within this context, the demand for voluntary environmental management
systems (EMS) certification has shown a constant rise, which has been depicted by trends of ISO
14001 international standard certification. ISO 14001 has reached 300,000 certificates in 2016 and
seems to mimic the same success path as the widely adopted ISO 9001 Quality Management System
international standard, which has more than 1,200,000 issued certificates worldwide [1]. ISO 14001 is
an International Standard supported on the assumption that better environmental performance can be
attained when environmental aspects are systematically identified and managed through pollution
prevention, improved environmental performance and compliance with applicable laws [2].
To ensure that ISO 14001 remains updated and relevant for the marketplace by addressing
the latest trends and improving compatibility with other management system standards, such as
ISO 9001, ISO revised and issued the 2015 ISO 14001 edition [3]. ISO 14001:2015 proposed some

Sustainability 2018, 10, 781; doi:10.3390/su10030781

www.mdpi.com/journal/sustainability

Sustainability 2018, 10, 781

2 of 16

new and reinforced approaches, such as the adoption of the Annex SL structure; the requirement
demanding organizations to analyze their internal and internal context in order to ascertain the issues
and requirements that may impact the EMS; the assignment of specific responsibilities for leaders to
promote the EMS; more emphasis on the performance improvement by minimizing the water and
energy consumption as well as producing less emission and waste; the introduction of a life cycle
perspective that asks for organizations to extend their control and influence to the environmental
impacts ascribed to product use and end-of-life treatment or disposal; and the development of an
external and internal communications strategy to consider the reporting demanded by regulatory
agencies and the expectations of other interested parties [2].
ISO 14001 international standard was first published on 1st September 1996, which established
the requirements for EMS, including the organizational structure and the responsibilities; the planning
of the activities; the definition of practices, processes and procedures; and the allocation of resources to
plan, implement, check and improve the environmental policy [2,4–7].
In the last few decades, many companies aimed to improve the environmental performance of
their processes [8] by implementing an EMS. The theoretical literature focusing on the motivations
driving organizations to implement and certify an EMS address both external [9–11] and internal [12,13]
factors that lead companies to implement such self-regulatory mechanisms.
Additionally, there is a considerable stream of research addressing the benefits [14–24] and
the barriers [13,15–18] of ISO 14001 adoption and certification. A systematic review analyzed the
content of 48 articles published between January 2012 and April 2017 that addressed the topic of
“benefits of EMS adoption and certification”. This review provided support for this resulting in
fairly positive benefits (average 2.36 in a 1 to 5 Likert type scale) for the certified organizations,
although there were some observed variations [20]. The main reported benefits include the ability
to manage the environmental aspects more effectively and continually improve the environmental
performance; an increased environmental legislation compliance; the prevention of pollution; a lower
risk level of penalties and litigation; the improvement of stakeholder satisfaction and employee morale;
and the potential to access new markets and new business opportunities with environmentally aware
customers. This leads to both lower operating costs and new business opportunities, leveraging the
competitive position of organizations [2,13,16,18]. However, there are also some reported negative
consequences of EMS implementation and certification, such as the difficulty in measuring the EMS
efficiency, increased bureaucracy, higher costs, lack of employee and management EMS support and
the generic nature of the ISO 14001 requirements [6,15,16]. Based on an investigation of the benefits
and difficulties of adopting ISO 14001:2004 within Italian organizations, Mazzi et al. [17] concluded
that the most useful requirements of ISO 14001:2004 are “environmental aspects”, “legal and other
requirements”, “competence, training, and awareness” and “evaluation of compliance”. According to
this research, the most difficult ISO 14001:2004 requirements to comply with are “legal and other
requirements”, “competence, training and awareness”, “operational control” and “evaluation of
compliance”. These results highlight that the most difficult requirements match and concur with those
considered as the most useful ones.
Boiral, Guillaumie, Heras-Saizarbitoria and Tene [25] concluded that whereas the mainstream
literature supports the emergence of positive outcomes after ISO 14001 adoption and certification,
the research is often limited in terms of “sample, scope, variables adopted and contextual aspects”
and is essentially based on managerial perceptions, which may be influenced by respondent bias.
Additionally, according to these authors, positive and negative outcomes of ISO 14001 adoption may
co-exist (e.g., less energy and resource consumption costs, but additional bureaucracy and paperwork).
From a theoretical point of view, the adoption of voluntary management systems standards,
such as ISO 14001, can be traced back to the following theories: Freeman Stakeholder Theory [26]
focusing on the importance of a firms’ relationships with critical stakeholders, which may lead to
an improved performance by integrating business and societal considerations that subsequently
creates value for their stakeholders; Barney [27] Resource Base View Theory considering the unique
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combination of resources and capabilities (internal) of each firm allowing it to be unique and different
with improved performance compared to its competitors; and Meyer and Rowan Institutional
Theory [28] addressing the mode of behavior of institutions as a result of societal influence, which
explains why organizations converge and become similar (Fonseca et al. [29]; Tuczek, Castka and
Wakolbinger [30]). By analyzing the changes introduced in the ISO 9001:2015, Fonseca [31] pointed out
that it brings a stronger open systems approach (influence of the environment, dynamic perspective,
need for survival) when compared with the 2008 version. Due to the commonalities of both
International Standards 2015 edition, this can be generalized to the ISO 14001:2015 when compared to
the 2004 version.
As of 15 September 2018, all ISO 14001:2014 certificates will be no longer valid, so ISO 14001
certified organizations should proceed with the transition process until that date. After this time,
they should demonstrate their compliance in being successfully audited and certified accordingly to
ISO 14001:2015 international standard by a credible and recognized certification body. This is a relevant
research issue, both for scholars (since previous research did not address ISO 14001: 2015 edition) and
for practitioners (that need to migrate the ISO 14001:2004 EMS to the new edition).
As part of a broader research project to study the phenomenon of the management systems
standards certification, an empirical study, supported by an online survey, was designed, developed
and made available to the potential respondents, which had the specific purpose of gathering
knowledge of the ISO 14001:2015 transition process. The survey was carried out throughout May 2017
and yielded a total of 108 valid responses.
The next section is devoted to Materials and Methods. In Section 3, the authors present, discuss
and dissect the empirical results. Section 4 summarizes the soundest results and point out the
implications of the research.
2. Materials and Methods
Data was collected by the means of an online survey among ISO 9001 and ISO 14001 Portuguese
certified organizations by the leading Portuguese certification body. This approach is consistent
with those adopted by other researchers, such as Mazzi et al. [17]. An e-mail was sent to the
companies in April 2017, followed by a second call in May 2017. The data were collected anonymously
through an automatic online database. The sample comprised a total of 108 Portuguese organizations
simultaneously certified according to the clauses of both the ISO 9001 and ISO 14001 standards.
The overall response rate was 18%, encompassing 19 organizations already certified against ISO
14001:2015 and the remaining against ISO 14001:2004. This research is included in a broader research
project that aims to achieve deeper understanding of the phenomenon of management systems
standards certification (e.g., Hypotheses 4 and 11 relate to an ongoing parallel research addressing
Quality Management Systems—QMS). The survey was designed to include several sections, which is
shown in Table 1. The detail is presented for the sections relevant to this research. IBM Social Sciences
Statistical Package (SPSS) v. 22 software was adopted to conduct the statistical tests and calculations
(after ordinal to numerical transformation of the Likert scale type of answers). The non-parametric
Kruskal–Wallis one-way analysis of variance statistical test was used to determine whether some
variables, measured on an ordinal scale, differed based on other variables (namely those related to the
characterization of the company). Hence, the following research hypotheses were raised:
Dimension 1—Benefits
Research Statement: The assessment of some benefits derived from the implementation of the ISO
14001:2015 standard differ according to the . . .
Hypothesis 1 (H1). . . . activity sector where the organization operates.
Hypothesis 2 (H2). . . . dimension of the organization (N◦ of employees).
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Hypothesis 3 (H3). . . . exposure to international markets.
Hypothesis 4 (H4). . . . maturity (years) of the QMS.
Hypothesis 5 (H5). . . . maturity (years) of the EMS.
Hypothesis 6 (H6). . . . organizational role of the respondent.
Hypothesis 7 (H7). . . . experience (years) of the respondent.
Dimension 2—Motivations
Research Statement: The motivations (internal or external) driving organizations to implement
the ISO 14001:2015 standard differ according to the . . .
Hypothesis 8 (H8). . . . activity sector where the organization operates.
Hypothesis 9 (H9). . . . dimension of the organization (N◦ of employees).
Hypothesis 10 (H10). . . . exposure to international markets.
Hypothesis 11 (H11). . . . maturity (years) of the QMS.
Hypothesis 12 (H12). . . . maturity (years) of the EMS.
Hypothesis 13 (H13). . . . organizational role of the respondent.
Hypothesis 14 (H14). . . . experience (years) of the respondent.
Table 1. Survey structure.
Section
1—Characterization of
the company.

3—Environmental
Management System
(ISO 14001)

Variable(s) ID

Item Assessed

Typology

Var_Num_1.1
Var_Num_1.2
Var_Num_1.3

Activity Sector
Dimension (N◦ of employees)
International market activity (%)

Var_Num_3.1.1

Maturity (Years)

Structured (S.O.)

Transitioned to new revision (2015)

Structured (S.O.)
Structured (S.O.)
Structured (M.O.)
Structured (M.O.)
Structured (M.O.)
Structured (M.O.)
Structured (S.O.; L.S.)

Not transitioned to new revision (2004)

Structured (M.O.)
Structured (S.O.)
Structured (S.O.)
Structured (M.O.)
Structured (S.O.; L.S.)

ISO 14001

Structured (S.O.)
Structured (S.O.)
Structured (S.O.; L.S.)
Open question.
Open question.
Open question.
Open question.

Var_Num_3.1.2
Var_Num_3.2.1
Var_Num_3.2.2
Var_Num_3.2.3
Var_Num_3.2.4
Var_Num_3.2.5
Var_Num_3.2.6
Var_Num_3.3.1
Var_Num_3.3.2
Var_Num_3.3.2
Var_Num_3.3.3
Var_Num_3.3.4 (a to d)

5—Questions relevant to the
business processes of the
certification entity.

Var_Num_6.1.1
Var_Num_6.1.2
Var_Num_6.2.1
Var_Num_6.2.2
Var_Num_6.2.3
Var_Num_6.2.4
Var_Num_6.2.5

6—Motivations for
certification and impacts

Var_Num_7.1
Var_Num_7.2 (a to s)
Var_Num_7.3 (a to h)

8—Respondent
characterization.

Var_Num_9.1
Var_Num_9.2

Structured (S.O)
Structured (S.O.)
Structured (S.O.)

Structured (S.O.; L.S.)
Structured (S.O.; L.S.)
Structured (S.O.; L.S.)
Organizational role
Experience (Years)

Structured.
Structured.

S.O.—Single option (Solely allows the selection of one option); M.O.—Multiple option (Allows the selection of more
than one option); L.S.—Likert scale; Solely the survey items related and pertinent to this research are presented (1, 3,
5, 6 and 8).
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Num_Var_3.2.6b
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Num_Var_3.2.6a
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with business
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and
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Num_Var_3.2.6c
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and external
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Less prescriptive
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and documentation.
Num_Var_3.2.6d
Less prescriptive requirements and documentation.
Num_Var_3.2.6e
Consumption and cost reduction.
Num_Var_3.2.6e
Consumption and cost reduction.
Num_Var_3.2.6f
Improved
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performance.
Num_Var_3.2.6f
Improved
environmental
performance.
Num_Var_3.2.6g
Integrated
approach
with
other
management
sub-systems.
Num_Var_3.2.6g
Integrated approach with other management
sub-systems.

Observations
Observations

(1) Not relevant
Not relevant
(2)(1) …
(2)
...
(3) …
(3) . . .
(4) …
(4) . . .
(5)(5) Very
relevant
Very relevant

Statistical
Tests
3.3.3.3.
Statistical
Tests
The Kolmogorov–Smirnov and the Shapiro–Wilk statistical tests were used to evaluate the
The Kolmogorov–Smirnov and the Shapiro–Wilk statistical tests were used to evaluate the
normality of the distribution of the results collected (Table 3) and decide the tests to be used for the
normality of the distribution of the results collected (Table 3) and decide the tests to be used for
research questions. The statistical tests show that the results did not have normal distribution (Sigma
the research questions. The statistical tests show that the results did not have normal distribution
≤ 0.05) and therefore, the Kruskal–Wallis statistical test was used to ascertain and validate the
(Sigma ≤ 0.05) and therefore, the Kruskal–Wallis statistical test was used to ascertain and validate the
statistical hypotheses formulated.
statistical hypotheses formulated.
Table 3. Normality tests (Kolmogorov–Smirnov and Shapiro–Wilk).
Table 3. Normality tests (Kolmogorov–Smirnov and Shapiro–Wilk).
Kolmogorov–Smirnov a
Shapiro–Wilk
a
Statistic
df
Sig.
Statistic
df
Sig.
Kolmogorov–Smirnov
Shapiro–Wilk
Num_Var_3.3.4a
0.224
75
0.000
0.898
75
0.000
Statistic
df
Sig.
Statistic
df
Sig.
Num_Var_3.3.4b
0.315
75
0.000
0.721
75
0.000
Num_Var_3.3.4a
0.224
75
0.000
0.898
75
0.000
Num_Var_3.3.4c
0.296
75
0.000
0.772
75
0.000
Num_Var_3.3.4b
0.315
75
0.000
0.721
75
0.000
Num_Var_3.3.4d
0.296
75
0.000
0.815
75
Num_Var_3.3.4c
0.296
75
0.000
0.772
75
0.0000.000
Num_Var_3.2.6a
0.298
27
0.000
0.839
27
Num_Var_3.3.4d
0.296
75
0.000
0.815
75
0.0000.001
Num_Var_3.2.6b
0.272
27
0.000
0.865
Num_Var_3.2.6a
0.298
27
0.000
0.839
27 27
0.0010.002
Num_Var_3.2.6b
0.272
27
0.000
0.865
27 27
0.0020.003
Num_Var_3.2.6c
0.240
27
0.000
0.872
Num_Var_3.2.6c
0.240
27
0.000
0.872
27 27
0.0030.003
Num_Var_3.2.6d
0.248
27
0.000
0.872
Num_Var_3.2.6d
0.248
27
0.000
0.872
27
0.003
Num_Var_3.2.6e
0.272
27
0.000
0.856
27
0.002
Num_Var_3.2.6e
0.272
27
0.000
0.856
27
0.002
Num_Var_3.2.6f
0.231
27
0.001
0.890
Num_Var_3.2.6f
0.231
27
0.001
0.890
27 27
0.0080.008
Num_Var_3.2.6g
0.268
27
0.000
0.783
Num_Var_3.2.6g
0.268
27
0.000
0.783
27 27
0.0000.000
Num_Var_3.2.6h
0.216
27
0.002
0.850
Num_Var_3.2.6h
0.216
27
0.002
0.850
27 27
0.0010.001
Num_Var_7.1
0.210
87
0.000
0.915
87 87
0.0000.000
Num_Var_7.1
0.210
87
0.000
0.915
a Lilliefors Significance Correction.
a Lilliefors Significance Correction.
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Tables 4 and 5 present the results from the Kruskal–Wallis statistical test (Asymptotic Sigma).
The results (Table 4) suggest that the benefits of “Num_Var_3.2.6a—alignment with business strategy”,
“Num_Var_3.2.6b—increased commitment from Top Management” and “Num_Var_3.2.6f—improved
environmental performance” are strongly influenced by the size of the organization (N◦ of employees)
(p < 0.1). Essentially, the alignment with business strategy seems to be perceived mainly by
medium- and large-sized organizations, while the increased commitment from Top Management and
improved environmental performance are mainly perceived by small- and medium-sized organizations.
Moreover, the perception regarding the benefit of “Num_Var_3.2.6d—less prescriptive requirements
and documentation” seems to be dependent on the international exposure of the company to the
international market as companies operating mainly in the internal market rate this benefit higher.
Table 4. Benefits from the implementation of ISO 14001:2015 (SPSS Kruskal–Wallis test outputs).
Tested Variable

Grouping
Variable

Var_1.1
Var_1.2
Var_1.3
Var_2.1.1
Var_3.1.1
Var_9.1
Var_9.2

Var_3.2.6a

Var_3.2.6b

Var_3.2.6c

Var_3.2.6d

Var_3.2.6e

Var_3.2.6f

Var_3.2.6g

0.432
0.066 *
0.965
0.336
0.179
0.248
0.736

0.555
0.078 *
0.185
0.044 **
0.132
0.868
0.589

0.727
0.263
0.584
0.451
0.306
0.865
0.339

0.254
0.537
0.067 *
0.014 **
0.272
0.351
0.531

0.313
0.264
0.167
0.029 **
0.225
0.375
0.869

0.375
0.061 *
0.197
0.024 **
0.218
0.386
0.782

0.390
0.239
0.922
0.955
0.545
0.478
0.685

* Statistically relevant at p < 0.1; ** Statistically relevant at p < 0.05.

More robust results were achieved when testing the variable of “Num_Var_7.1—internal or
external motivations” to proceed with certification (Table 5). The results suggest that none of the
grouping variables impact significantly on the overall results as the differences within the different
sub-groups comprising each grouping variable are not statistically relevant. This consistency within
the results point out that there is not a peculiar company profile that is compelled to certify their
management sub-systems based on a peculiar type of motivation (Internal or External), which is
consistent with the generic approach of the meta-standards.
Table 5. Motivations for certification (SPSS Kruskal–Wallis test outputs).
Tested Variable
Var_7.1

Grouping Variable

Var_1.1
Var_1.2
Var_1.3
Var_2.1.1
Var_3.1.1
Var_9.1
Var_9.2

0.203
0.962
0.507
0.299
0.529
0.356
0.102

* Statistically relevant at p < 0.1; ** Statistically relevant at p < 0.05.

Table 6 summarizes the validation of the several research hypotheses raised and pertinent to
this research.
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Table 6. Validity of the research hypotheses.
Dimension

Research Hypotheses

Validity

Comment

Assessment of ISO
14001:2015 Benefits

H1
H2
H3
H5
H6
H7

×√
Not confirmed.
√ Confirmed.
Confirmed.
× Not confirmed.
× Not confirmed.
× Not confirmed.

activity sector where the organization operates
dimension of the organization (N◦ of employees)
exposure to international markets
maturity (years) of the EMS
organizational role of the respondent
experience (years) of the respondent

Motivations

H8
H9
H10
H12
H13
H14

× Not confirmed.
× Not confirmed.
× Not confirmed.
× Not confirmed.
× Not confirmed.
× Not confirmed.

activity sector where the organization operates
dimension of the organization (N◦ of employees)
exposure to international markets
maturity (years) of the EMS
organizational role of the respondent
experience (years) of the respondent

4. Conclusions
More than 75% of the surveyed organizations proceeded with the transition to the ISO 14001:2015
by introducing slight adjustments to the pre-existing EMS, 37% were supported by external consultants
and the remaining 63% proceeded with the transition solely supported on available internal resources.
ISO 14001:2015 training was also extensively promoted and carried out. By May 2017, approximately
three quarters of the respondent organizations still had not attained ISO 14001:2015 certification, which
was reportedly due to lack of time and the mandatory study and analysis of the novel requirements.
However, 97% of the organizations intended to transition by 15 September 2018.
The respondents considered that the most useful concepts of ISO 14001:2015 were the
“determination of risks and opportunities”, the “life cycle perspective” and the “mapping of the
context of the organization, which is aligned and supports the intended added value of the new ISO
14001:2015 approaches. Simultaneously, some of these concepts were also reported as the hardest
difficulties to overcome by the organizations when implementing or transitioning to the 2015 edition of
ISO 14001, which were namely the implementation of the “life cycle perspective”, “risk management
approach”, “context–environmental conditions” and “determining results of EMS”. Due to the novelty
of ISO 14001:2015 and the fact these requirements were not included in the previous ISO 14001:2014
edition, we cannot discuss these results compared to existing literature. However, these conclusions
seem to be aligned and concur with the notion that the requirements usually most difficult to comply
with are those also considered the most useful, which was expressed by Mazzi et al. [17] (Italian
ISO 14001:2004 certified companies). Similarly, the reported results in the current paper suggest a
correspondence between usefulness and difficulty of some EMS requirements of the ISO 14001:2015.
The highest ranked benefit is “integrated approach with other management sub-systems”, which
seemingly is a well-consolidated perception from the surveyed companies (low score of the standard
deviation). This result supports one of the major ISO 14001:2015 objectives: the improvement
of the standards compatibility supported on the Annex SL. Furthermore, this is aligned with the
conclusions of Domingues et al. on the relevance of Integrated Management Systems [32]. “Alignment
with business strategy”, “improved top management commitment” and “improved internal and
external communication” also achieved high rankings, while the lowest rated benefit perceived by the
organizations was “less prescriptive requirements and documentation”. The benefit of “improved top
management commitment” (due to its high standard deviation) is not perceived consistently by all the
surveyed companies.
The results from this research highlight that the perception of some achieved ISO 14001:2015
certification benefits varies according to the organization size. The alignment with business strategy
seems to be perceived mainly by medium- and large-sized organizations, whereas the increased
commitment from Top Management and improved environmental performance are mainly perceived
by small- and medium-sized organizations. Small organizations are usually considered to be more
flexible, but less formal and strategic than larger organizations, which might explain these results.
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Moreover, medium- and large-sized organizations are more pressured by higher stakeholder scrutiny
and therefore, are more accustomed to performance measurement.
Concerning the “internal or external motivations” for proceeding with certification, the results
indicate that the differences due to activity sector, organizational dimension, exposure to international
markets, the maturity of the EMS and the respondent profile are not statistically relevant. This suggests
that there is no specific company profile that is compelled to certify their EMS based on a specific
type of motivation (Internal or External), which is consistent with the generic approach of the ISO
international meta-standards.
In summary, the results of the statistical analysis highly that in May 2017, only one-quarter of
ISO 14001 certified Portuguese organizations had successfully proceeded with the ISO 14001:2015
transition, although 97% of the companies intended to transition by 15th September 2018. The results
show that surveyed organizations benefited from the ISO 14001:2015 implementation and the adoption
of the new and reinforced requirements, such as determination of risks and opportunities; the mapping
of the organizational context and stakeholder identification; and the adoption of the life cycle
perspective. Such benefits enhance the environmental performance of the organization and improve
the compatibility with other management system standards, such as ISO 9001. According to the
statistical tests, the perception of some achieved ISO 14001:2015 certification benefits varies with
the size of the organization, whereas the motivation to proceed with certification is independent of
organization profile.
These results are valuable for managers and practitioners as they identify the ISO 14001:2015
transition strategies, the most useful requirements and the major obstacles to be overcome as well
as pointing out priorities to successfully achieve the transition and maximize the benefits of ISO
14001:2015 adoption. Another interesting conclusion is the relevance of the training made available to
the employees (addressing the novel ISO 14001:2015) and the use of external consultants for supporting
the transition process. This is consistent with the conclusions of previous research that stressed the
importance and criticality of the knowledge of environmental impacts and the need for training and
consulting to overcome the difficulties in implementing an EMS [21].
Concerning the limitations of this research, although it addresses a wide range of activity sectors,
it is restricted to ISO 14001 certified organizations in Portugal. Additionally, our research suffers
from the limitations of the survey methodologies and the potential subjective and biased point of
view from the respondents. The analysis of the survey results suggests that it matches (i.e., properly
represents) the population, since the distribution of the companies’ sample profile is consistent with
the population. “Wave analysis” was also adopted to compare the results from late respondents and
early respondents [33], with the results showing no significant differences. Thus, this means that there
is a minimal possible error from non-respondent bias.
As ISO 14001:2015 implementation is still in the early phase, these exploratory results should be
subject to further research confirmation, preferably with a larger sample size and eventually assessing
the maturity level attained by the resulting integrated management system [32]. It should be interesting
to explore the differences between ISO 14001:2015 and ISO 14001:2004 pros and cons, considering
different organizations’ sizes, sectors and EMS maturity. The assessment of the environmental
outcomes (benefits) of ISO 14001:2015 EMS, its integration with other management systems and
the extension of this research to other countries would be also desirable for assessing the possible
generalization of these findings.
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