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Abstract: We propose addressing an organization’s adoption of an environmental certification as a
multicriteria problem considering environmental sustainability as well as economic and strategic
aspects. Our methodological approach uses the Analytical Hierarchy Process (AHP), which we use in
an empirical application to analyze the adoption decision of several Costa Rican firms and institutions.
Firstly, we select a set of economic, strategic, and environmental criteria that seem relevant for the
organization’s direction. We select these criteria according to our literature review and a series of
face-to-face interviews with scholars and companies’ managers. As an environmental certification,
we focus on Carbon Neutral (CN), which is a domestic certification aimed at reducing or offsetting
carbon emissions. For the sake of comparison, we also consider ISO 14001, which is a well-known
international standard aimed at compliance with environmental norms. We conduct the AHP analysis
using the answers given by 24 companies and institutions, which in aggregate terms, give CN a
higher score than ISO 14001. This result is mainly due to the fact that CN ranks above ISO 14001 when
attending to environmental sustainability, although ISO 14001 tends to be preferred in economic and
strategic terms.

Keywords: Analytical Hierarchy Process (AHP); carbon neutral; ISO 14001; multicriteria; economic-
strategic; environmental sustainability; Costa Rica

1. Introduction

The 2030 Agenda for Sustainable Development [1] established 17 Sustainable Development Goals
(SDGs) as a roadmap to guarantee a more sustainable future and overcome some of the most urgent
challenges of mankind. These challenges include social and economic problems such as poverty and
inequality and environmental threats such as global warming and climate change [2]. By shifting from
conventional, polluting patterns to cleaner and more sustainable ones, companies can play a crucial
role to achieve the SDGs, especially some of them such as providing affordable and clean energy (SDG
7), decent work and economic growth (SDG 8), ensuring sustainable consumption and production
patterns (SDG 12) and fighting climate change and its impacts (SDG 13); see e.g., [3–5].

This change in companies’ policies can involve adopting some voluntary environmental
certification (VEC) or program (VEP). VECs and VEPs are non-mandatory approaches by which
companies commit to improve their environmental standards in accordance with the specific
requirements of each certification or program [6]. According to the OECD, these voluntary approaches
“provide pragmatic responses to new policy problems, namely the need for more flexible ways to
achieve sustainability, and the need to consider the rising concerns about industrial competitiveness
and the increasing administrative burden” [7]. Moreover, it can be argued that VECs and VEPs

Sustainability 2020, 12, 737; doi:10.3390/su12020737 www.mdpi.com/journal/sustainability

http://www.mdpi.com/journal/sustainability
http://www.mdpi.com
https://orcid.org/0000-0002-6406-3305
https://orcid.org/0000-0002-8751-2345
http://www.mdpi.com/2071-1050/12/2/737?type=check_update&version=1
http://dx.doi.org/10.3390/su12020737
http://www.mdpi.com/journal/sustainability


Sustainability 2020, 12, 737 2 of 18

are win-win approaches for companies and for society, because they improve the environmental
performance of firms, while yielding them some economic and strategic benefits such as improving
their competitiveness [8–10].

There is a wide variety of VECs and VEPs available for companies. Choosing one or some of them
can be a complex task for business managers, since this decision will typically involve multiple criteria,
including strategic, economic, environmental, or even ethical ones. The Analytical Hierarchy Process
(AHP) can be a helpful tool to assist managers in taking certification decisions. AHP was developed by
Saaty [11] and has become one of the most used methods, both in the public and the private sector, for
making decisions that involve multiple criteria.

In business, AHP is typically used in contexts of uncertainty that require evaluating different
alternatives based on qualitative and quantitative criteria. For example, Chin et al. [12] used AHP
to rank success factors and develop strategies to implement an Environmental Management System
(EMS) in Hong Kong manufacturing companies, as well as to decide whether to implement ISO 14001.
Also in Hong Kong, Pun and Hui [13] investigated the companies’ criteria, sub-criteria and benefits of
implementing ISO 14001. Mathiyazhagan et al. [14] used AHP in combination with experts’ opinions
to rank the pressures to adopt Green Supply Chain Management in the Indian mining and mineral
industry. In the same country and sector, Shen et al. [15] evaluated the relative importance of social,
economic, and environmental criteria of green supply chain management. Cuadrado et al. [16] ranked
the main factors involved in the construction of an industrial building in Europe. Ho et al. [17] used
AHP to determine the importance of the barriers faced by electrical and electronics manufacturing
companies in Malaysia when implementing material efficiency strategies. Thanki et al. [18] evaluated
the influence of lean and green paradigms on the overall performance of small and medium enterprises.
Malik et al. [19] applied AHP to evaluate the environmental performance of healthcare suppliers in the
United Arab Emirates. Wang et al. [20] calculated the effect of the technical measures implemented
in the tobacco industry for energy conservation and emissions reduction. Karaman and Akman [21]
applied AHP to identify key criteria and sub-criteria of a Corporate Social Responsibility program in
the airline industry.

In this study, we use AHP to evaluate the preferences of firms when choosing between different
VECs and, ultimately, the propensity of the same firms to choose a specific VEC. We apply our proposal
to the selection of an environmental certification in a group of Costa Rican firms and public institutions.
Costa Rica is considered an international leader in terms of environmental sustainability, especially in
forest conservation and the reduction of the Greenhouse Gas (GHG) footprint [22]. Different public
and private environmental approaches contributed to improve the environmental quality and green
image of Costa Rican companies and the country itself [23–28].

The Carbon Neutrality Program is a recent public initiative looking for a cleaner economy in
Costa Rica. After measuring their carbon emissions and reducing or offsetting them, participating
organizations can obtain a Carbon Neutral (CN) certification [29–31]. We are interested in finding
out the managers′ preferences and criteria that determine their decision to take part in this program.
For the sake of comparison, we consider an alternative certification, namely ISO 14001, which is a
well-known international standard.

The first methodological aim of our study is to establish a relevant set of criteria that firms
and institutions consider when choosing an environmental certification. To do so, we perform three
preliminary steps, which include an exhaustive bibliographic review, a series of in-depth face-to-face
interviews with 11 managers of certified companies and a discussion with two scholars, experts in the
field. As a result, we come up with a selection of criteria that we group in two blocks: environmental
sustainability and economic-strategic factors.

Then, we use the AHP methodology with a double purpose: first, to measure the weights
given by Costa Rican firms and institutions to the relevant criteria. Second, we evaluate how firms
perceive the CN certification versus ISO 14001 in terms of those criteria. We apply AHP by conducting
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an e-mail survey that was successfully completed by 22 company managers and two managers of
public institutions.

The remainder of the paper has the following structure: The following section provides a
background of the certifications and the relevant criteria to evaluate them according to the previous
literature. Section 3 presents the methodological steps that we followed in our research. Section 4
shows our results and provides some discussion. Finally, Section 5 concludes the paper.

2. Background

In this section, we review the main aspects of the two certifications under study, CN and ISO 14001,
and the main criteria identified in the literature regarding firms’ selection of environmental certifications.

The CN Program was introduced in Costa Rica in 2012 as a policy instrument in accordance with
the government strategy to have a zero-carbon economy in 2050 [22,26,32]. The program began with
the participation of two companies and currently involves around 84 organizations [29]. This program
requires participants first to create GHG emissions inventories, and second, to build strategies to cut
down, capture or offset those emissions. An auditing agency must verify both the inventories and
the veracity of the reduction and offset strategies. All this information is corroborated by the Climate
Change Department of the Costa Rican Government, which gives to the companies the “Carbon
Neutral Declaration or Certification” [30,31].

ISO 14001 is an international environmental standard for companies that want to implement or
improve an EMS. The number of worldwide ISO 14001 certified firms increased by 134% between
2007 and 2017. In the case of Costa Rica, 119 organizations were certified in 2017, showing a 18%
growth in 10 years [33]. The aim of ISO 14001 is to help organizations improve their environmental
performance in different dimensions. These include creating and putting into operation an EMS, with
objectives, policies, and assignment of responsibilities within the firm to comply with them, generating
some corrective and preventive actions in order to reduce the polluting emissions of the company and
complying with national environmental laws [34].

We conducted a literature review about the criteria related to environmental aspects that companies
consider when adopting different VECs and VEPs (not only those under consideration in our study).
We grouped these criteria in two blocks: first, those related to environmental sustainability and, second,
those associated with economic and strategic aspects.

Regarding environmental sustainability, there are two broad elements that are explicitly or
implicitly present in most of the previous studies, namely the reduction in the use of materials and
energy [13–16,18,19,21,35–39] and the reduction in the company′s emissions [13,15,16,18–21,35–39].

Regarding economic and strategic aspects, the most frequently reported ones include improving
the green image of the firm [6,14,40–50], increasing market shares or prices [6,14,42,49–56],
saving production costs or increasing productivity [41–45,49,51,55,57–60], improving the company’s
relationship with stakeholders [6,42,51,57,59,61], adapting to mandatory regulations [6,45] and imitating
the strategy of competitors [45,51]. In addition, managers also consider the costs related to the
certification [12,45,46,48,51,62–65].

3. Materials and Methods

3.1. In-Depth Face-To-Face Interviews with Firms’ Managers and Scholar Experts

To complement the conclusions obtained in our literature review and get a more detailed vision of
firms’ motivations to adopt VECs and VEPs, we conducted several in-depth face-to-face interviews
with two groups of experts. Firstly, we interviewed 11 managers in charge of the environmental
certification process in some Costa Rican companies (see Appendix A, Table A1). The interviews were
not structured, i.e., we allowed for feedback comments during the interviews. This approach provided
us some first-hand knowledge about the companies′ reasons to adopt VECs.



Sustainability 2020, 12, 737 4 of 18

Secondly, as a further validation, we also consulted two academic experts of the Faculty of Economic
and Business Sciences at the Complutense University of Madrid, namely Gregorio Martín-de-Castro
and Javier Amores-Salvadó. The aim of this discussion was to come up with a set of criteria that
was representative enough of the relevant criteria, but not extremely large and detailed to make it
manageable and easy to be handled by our survey respondents.

3.2. Questionnaire and AHP Application

Table 1 displays the set of criteria that we selected based on the literature review, the interviews to
the managers and the academic experts’ advice. We used these criteria to elaborate the questionnaire
four our AHP application.

Table 1. Criteria included in the AHP questionnaire.

Economic-Strategic (E) Environmental Sustainability (S)

Improving green image, public visibility and
social legitimacy of the company (E1).
Increasing sales, market shares or prices (E2) *
Saving production costs or increasing
productivity (E3).
Cost of the certification and investment in clean
technologies (E4).

Materials and energy use reductions during the
production and distribution (S1).
Reduction in the amount and damage of emissions
(gas, solid and water) generated by the company (S2).

Note: * Since public institutions do not have a profit motive, we reformulate sub-criterion E2 for them as
“the possible improvements in the quality of the services offered and the increase in user satisfaction.”

We have a double purpose: first, to evaluate the perception of a group of Costa Rican firms
and public institutions with respect to the selected criteria and, second, to measure the propensity
of those organizations to adopt a specific environmental certification according to this set of criteria.
Among all the available certifications, this study focusses on CN for its relevance for the sake of
pursuing sustainability in Costa Rica. As an alternative, we take ISO 14001, which as an important and
well-established certification oriented to the EMS of the company.

We conducted a four-level-AHP exercise as shown in Figure 1. The first level (“Goal”) is the
organization’s objective to choose an environmental certification. The second level refers to the
general-purpose criteria (or simply “Criteria”) that we consider relevant for the decision. According
to our classification, these are the economic-strategic aspects, on the one hand, and environmental
sustainability, on the one hand. The third level (“Sub-criteria”) disaggregates the general-purpose
criteria into more specific aspects. We refer to the latter as “sub-criteria” to differentiate them form the
aggregate “criteria” on the second level. The lower level (“Alternatives”) refers to the environment
certifications that the respondents will evaluate in terms of the criteria and sub-criteria.

To conduct the exercise, we identified a group of companies holding the CN certification, the ISO
14001 certification, or both. For the sake of completeness, we also included some companies that did
not hold any of them. Apart from companies, we also addressed some public institutions to check if
the latter had somewhat different perceptions and preferences than the former. We identified the CN
companies and institutions from the Climate Change Department [29] and the ISO 14001 organizations
from the Institute of Technical Standards of Costa Rica [66]. In the case of non-certified companies, we
searched the emails’ contacts on their webpages.
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Figure 1. Analytic hierarchy structure of the study.

In 24 May 2019, we invited 171 companies and 12 certified public institutions to complete the
questionnaire on the Google’s survey platform. In the group of companies, 58 of them did not have
the CN or ISO 14001 certification, 62 were CN but not ISO 14001 certified, 33 were 14001 but not
CN certified and 18 had both certifications. With respect to public institutions, six of them were CN
certified, 2 were ISO 14001 certified and four did not have any of both certifications.

In October 2019, 22 companies ‘managers had completed the questionnaire correctly; four of them
were CN certified, four ISO 14001 certified, seven had both certifications and seven had neither. In
addition, two respondents were from public institutions (a university and a governmental department),
both of which were CN but not ISO 14001 certified. Appendix A Table A2 lists the organizations’
features and the positions of the respondents.

Following standard AHP methodology, the questionnaire sets pairwise comparisons of elements
(criteria, sub-criteria, or alternatives) belonging to the same level with respect to their contribution
to the immediate superior level. It is based on Satty’s [11,67] scale, which allows us to convert the
qualitative judgments into numerical values (see Table 2).

Table 2. Saaty’s scale of preference between two elements.

Numerical Values Definition Explanation

1 Equal Two elements contribute equally to the objective

3 Moderate Experience and judgment slightly favor one aspect
over another

5 Strongly Experience and judgment strongly or essentially
favor one aspect over another

7 Very strongly An aspect is strongly favored over another and its
dominance demonstrated in practice

9 Extremely The evidence favoring one aspect over another is of
the highest degree possible for affirmation

2, 4, 6, 8 Intermediate values Used to represent a compromise between preferences
listed above

Source: Saaty [11].

At the beginning of the questionnaire, we explained the structure of the questions and the Saaty
scale. Then, we asked the respondents for their pairwise judgments within each level of the study, i.e.,
about the importance level of criteria (with respect to the goal of selecting a VEC), sub-criteria (with
respect to each of the general criteria) and the relative merit of the alternatives, CN and ISO 14001
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(with respect to each of the sub-criteria). Figure 2 shows three examples of the questions presented to
the managers for levels 2, 3, and 4. The rest of questions had the same structure.
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 1 2 3 4 5 6 7 8 9  

Both are equally important o o o o o o o o o The criteria chosen by you are 
extremely more important 
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produced your company or institution? 
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Both contribute equally  o o o o o o o o o The chosen certification contributes 
extremely more than the other 

Figure 2. Three examples of questions used in the questionnaire to compare criteria (level 2), sub-criteria
(level 3) and alternatives (level 4).
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The individual responses give rise to the individual Satty’s comparison matrices. Then, we use
the geometric mean to combine the individual matrices and obtain the consensus pairwise comparison
matrices [67–69]. These combined matrices are the ones that we use to compute the consensus priority
weights for each level of the study, first for the whole group of respondents, and then to different
subgroups (see Sections 4.1 and 4.2 below). Before computing the priority weights, we computed the
consistency ratios (CR) of each of the relevant consensus comparison matrices. The consistency ratio is
defined as CR = CI/RI, where CI is the consistency index of each matrix and RI is the consistency
index of a random matrix of the same size. See Saaty [11,67] for details about the calculation of the
consistency indexes (CI) and the average consistency values (RI) of randomly generated matrices.
The consistency ratios of all the consensus comparison matrices that we use in the study (for the
whole group and the subgroups) are well below 0.10, which is the threshold value recommended by
Saaty [11,12,19,67].

We calculated the priority weights for the criteria, sub-criteria and alternatives using a variant
of the traditional eigenvector method. For each level, we multiply the associated comparison matrix
iteratively by itself. In each iteration, we add up the elements of each row of the matrix and normalize
the resulting vector yielding an approximation to the first eigenvector of the initial matrix [70]. The
process stops when the approximate eigenvector obtained in one iteration does not change significantly
(up to four decimal places) from the previous iteration. The result is taken as the vector of relative
importance or priority weights; see e.g., [71,72].

We denote the criteria eigenvector (level 2) as VC. It indicates the weights or relative importance of
economic-strategic and environmental sustainability criteria. In level 3, we have two eigenvectors: One
for the economic-strategic sub-criteria, denoted as VEC, and one for the environmental sustainability
sub-criteria, denoted as VSC. By combining levels 2 and 3 we can obtain the eigenvectors representing
the global contributions of each sub-criterion to the goal of the study. Thus, the global eigenvector
associated with the economic-strategic sub-criteria (VGEC) is obtained as follows: VGEC = VEC·we,
where we is the weight given to the economic-strategic criterion in level 2, i.e., the first element of VC.
Similarly, the global eigenvector of all the sustainability sub-criteria (VGSC) is obtained as follows:
VGSC = VSC·ws, where ws is the weight given to the environmental sustainability criterion (the second
element of VC).

At level 4, we have six two-components eigenvectors, VAi (i = 1, . . . , 6), each of one indicates
the weight or relative score of the alternatives in terms of a given sub-criterion. Specifically, we
get four eigenvectors related to the economic-strategic sub-criteria that can be grouped as VAE =

[VAE1,VAE2,VAE3,VAE4] and 2 eigenvectors related to the environmental sustainability sub-criteria,
VAS = [VAS1,VAS2]. We can order the alternatives according only to the economic-strategic criteria
by computing WAE = VEC·VAE or only to the environmental sustainability criteria by computing
WAS = VSC·VAS. Finally, the globally preferred alternative can be determined by computing the global
weight vector as follows: WGA = [VGEC·VAE]+[VGSC·VAS].

4. Results and Discussion

4.1. Overall Results

As a first approximation, we take the results arising from the combined answers of all 24
respondents, as shown in Table 3. At level 2, the participants considered, on average, that the
economic-strategic criterion is more important (with a relative weight of 0.6) than environmental
sustainability (0.4) when adopting a VEC.
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Table 3. Priority weights by level (criteria, sub-criteria, and alternatives). All respondents (n = 24).

Criteria Vc Sub-Criteria VEC and VSC
VGEC and

VGSC

Comparing
Alternatives (VAi)

ISO 14001 CN

Economics-strategic
(Ei)

we 0.6001

E1 0.2911 0.1747 0.4478 0.5522
E2 0.2292 0.1376 0.6491 0.3501
E3 0.2950 0.1770 0.5849 0.4151
E4 0.1847 0.1108 0.4355 0.5645

Environmental
sustainability (Si)

ws 0.3999 S1 0.5207 0.2082 0.4863 0.5137
S2 0.4793 0.1917 0.2581 0.7419

Note: The question regarding the comparison of alternatives in terms of sub-criterion E4 was answered by
23 respondents.

Regarding level 3, it is illustrative to compare the different sub-criteria related to economic and
strategic aspects among themselves and do the same with the two sub-criteria related to environmental
sustainability. Regarding economic-strategic aspects, saving production costs or increasing productivity
(sub-criterion E3) and improving green image, public visibility and social legitimacy of the company
or the public institution (E1) turn out to be the most important ones. Similar conclusions were
found in previous studies about companies’ motivations to adopt environmental certifications in
Europe [41,43–45,47,58,61], North America [43,48,51], and Latin-America [40,46].

On the environmental side, the respondents consider that sub-criterion S1, related to materials
and energy use reductions during the production and distribution processes is slightly more important
than S2, which refers to reducing the amount and damage of emissions generated by the company
(relative weights 0.52 vs. 0.48). The same or similar motivations were identified in previous studies
applied to European [16,21,35,36], Asian [13–15,17–19,21,38], and American [36,37] companies.

When comparing the alternatives (certifications) according to each sub-criterion at level 4, we
observe that CN is preferred under sub-criteria E1, E4, S1 and S2, but ISO 14001 is preferred under
E2 and E3. Thus, as is typically the case in any multicriteria decision problem, our decision problem
involves some degree of conflict in the sense that by adopting a specific certification, it is unlikely to
get the best possible result in all the (sub) criteria at the same time.

In Table 4 we show the results of evaluating the alternatives, first, in terms of the economic-strategic
criterion (and, implicitly, the associated sub-criteria), second, in terms of the environmental sustainability
criterion (and sub-criteria) and, finally, combining both. It turns out that ISO 14001 is preferred to CN
when considering only the economic-strategic criterion (0.53 vs. 0.47). On the contrary, CN is preferred
to ISO 14001 in terms of the environmental sustainability aspects (0.62 vs. 0.38). When considering
both criteria (and all the corresponding sub-criteria), CN turns out to be preferred to ISO 14001 (0.53
vs. 0.47).

Table 4. Choosing an alternative according to the criteria. All respondents (n = 24).

Alternatives
According to Each Criterion According to Global Weights

WAE WAS VGEC × VAE VGSC × VAS WGA

CN 0.4679 0.6231 0.2808 0.2492 0.5300
ISO 14001 0.5321 0.3769 0.3193 0.1507 0.4700

Total 1 1 0.6001 0.3999 1

A general reflection about these results has to do with the current relevance of environmental
criteria in the organizations’ decision-making process. In our case, considering environmental
sustainability makes organizations, in aggregate terms, more prone to adopt CN rather than ISO
14001, although the latter is the preferred option when considering only economic and strategic
aspects. This is the case even though the respondents place a larger weight on the economic-strategic
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criterion. The reason for this is that the respondents perceive CN as clearly preferred to ISO 14001 in
environmental terms while the advantage of ISO 14001 over CN in economic-strategic terms is not so
pronounced. This conclusion is in line with previous studies in the literature reporting that ethical and
environmental concerns beyond purely economic motivations are becoming increasingly relevant in
corporate decision-making; see e.g., [42,44,50,58,61,63,73].

4.2. Differences Across Groups

In this section, we split the group of respondents in five mutually exclusive sub-groups to explore
how different they are in terms of their perceptions and preferences as regards criteria, sub-criteria,
and alternatives. The groups are the following:

(i) Non-certified firms: Companies that are not CN nor ISO 14001 certified (n = 7),
(ii) CN firms: Companies that are CN but not ISO 14001 certified (n = 4),
(iii) ISO 14001 firms: Companies that are ISO 14001 but not CN certified (n = 4),
(iv) Companies that are CN and ISO 14001 certified (n = 7),
(v) Public institutions (n = 2), which include a university and a governmental department. Both are

CN but not ISO 14001 certified.

4.2.1. Relative Importance of the Criteria and Sub-Criteria

Figure 3 illustrates the average weights given by the different groups to the general criteria
(level 2). Notice that there are no differences between the weights given by “CN” and “ISO 14001”
firms, both of which declare to consider both criteria equally important.
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Figure 3. Weights’ vector of criteria by respondents’ subgroup.

The only group that gave larger importance to environmental sustainability (0.58) than to the
economic-strategic criterion (0.42) is the one of firms that hold both certifications. This contrasts with
firms without any of the certifications, which consider the economic-strategic criterion, by far, the
most important one. We can interpret this difference as the former group being more concerned with
sustainability, which is consistent with their decision to adopt more than one certification. As noted
above, it was reported that ethical and environmental concerns are becoming more and more relevant
for practical decisions in companies. In our respondents, this feature is particularly visible in the
groups of certified companies, while the group of non-certified ones seem to be more concerned about
more traditional, economic, and strategic factors. Inevitably, such priorities are institution-specific.
Probably, if the answers were from other entities such as the Ministry of Tourism or Environment, the
answers would be different, but those institutions were not among our respondents.

It is not so intuitive that the respondents belonging to public institutions constitute the group
that give more importance to economic-strategic issues and less to environmental sustainability. One
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possible explanation for this fact is the existence of important legal and administrative barriers and
rigidities in the management process of those institutions. Each of the consulted public entities has a
delineated annual budget under which it must meet strategically defined and evaluated objectives [74].
Thus, they may consider environmental sustainability a complement rather than their central target,
as they have other defined priorities, which are probably more directly linked to economic and
strategic aspects.

Moving to level 3, Figure 4 shows the weights given by different groups to the economic-strategic
sub-criteria. This comparison reveals that “public institutions” is clearly the group that gives larger
importance to sub-criterion E1 (improving the green image, public visibility, and social legitimacy of
the organization), with nearly half of the total weight within the economic-strategic sub-criteria. It is
also the most important one for companies holding the ISO 14001 certification (either alone or jointly
with CN), although the difference with other sub-criteria is not so pronounced.
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offered and the increase in user satisfaction”.

It is also revealing that “non-certified companies” is the group that gives greater importance to
sub-criteria E3 (saving production costs or increasing productivity) and E4 (the cost of certification and
investment in clean technologies). These results seem consistent with their decision of not adopting
any of the alternatives, which we can naturally understand as the result of a traditional and purely
economic cost-benefit analysis.

Once again, CN and ISO 14001 companies are not very different regarding their assessment
of economic and strategic criteria, although it is noticeable that the CN group seems particularly
concerned about “increasing sales, market shares or prices” (E2) and, on the other hand, they attach
the smallest importance to the sub-criterion associated with costs (E4).

Regarding the sub-criteria related to environmental sustainability (see Figure 5), those companies
holding the CN certification (either alone or together with ISO 14001) are the only ones that give more
importance to “reduction in the amount and damage of emissions (gas, solid and water)” (S2) than to
saving materials and energy use (S1). This is an expected result, since the CN certification requires the
reduction and/or compensation of the GHG footprint of participating organizations [30]. We can argue
that CN companies are more concerned about the current environmental threat of climate change [23],
which is more directly linked to polluting emissions than to saving materials and energy. It may be
surprising to some extent that the same result does not hold for the public institutions, which are also
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CN certified. The explanation can be like the one given in level 2 regarding the rigidity of institutional
targets and budgets.

Sustainability 2020, 12, x FOR PEER REVIEW  11  of  20 

It is also revealing that “non‐certified companies” is the group that gives greater importance to 

sub‐criteria E3 (saving production costs or increasing productivity) and E4 (the cost of certification 

and  investment  in  clean  technologies).  These  results  seem  consistent with  their  decision  of  not 

adopting any of the alternatives, which we can naturally understand as the result of a traditional and 

purely economic cost‐benefit analysis. 

Once again, CN and ISO 14001 companies are not very different regarding their assessment of 

economic  and  strategic  criteria,  although  it  is  noticeable  that  the  CN  group  seems  particularly 

concerned about “increasing sales, market shares or prices” (E2) and, on the other hand, they attach 

the smallest importance to the sub‐criterion associated with costs (E4). 

Regarding  the  sub‐criteria  related  to  environmental  sustainability  (see  Figure  5),  those 

companies holding the CN certification (either alone or together with ISO 14001) are the only ones 

that give more  importance  to “reduction  in  the amount and damage of emissions  (gas, solid and 

water)” (S2) than to saving materials and energy use (S1). This  is an expected result, since the CN 

certification  requires  the  reduction  and/or  compensation  of  the  GHG  footprint  of  participating 

organizations  [30].  We  can  argue  that  CN  companies  are  more  concerned  about  the  current 

environmental  threat of climate change  [23], which  is more directly  linked  to polluting emissions 

than to saving materials and energy. It may be surprising to some extent that the same result does 

not hold for the public institutions, which are also CN certified. The explanation can be like the one 

given in level 2 regarding the rigidity of institutional targets and budgets. 

 

Figure 5. Weights’ vector of environmental sustainability criteria by respondents’ subgroup. 

4.2.2. Choosing a Certification 

At level 4, the two proposed certifications are evaluated in terms of the criteria and sub‐criteria. 

Firstly, consider that the decision is made attending only at the economic‐strategic criteria and sub‐

criteria. The results are shown in Figure 6. Consistent with their current behavior, CN companies and 

institutions  consider  that CN  is preferable  to  ISO  14001  in  economic‐strategic  terms. The  rest  of 

groups consider the opposite, although the differences in this respect are not very large. 

Overall

Non‐certified companies

CN companies

ISO 14001 companies

Companies with both certifications

Public institutions

0.5207

0.7502

0.3807

0.5

0.3518

0.5635

0.4793

0.2498

0.6193

0.5

0.6482

0.4365

Saving materials and energy Reducing emissions and damage

Figure 5. Weights’ vector of environmental sustainability criteria by respondents’ subgroup.

4.2.2. Choosing a Certification

At level 4, the two proposed certifications are evaluated in terms of the criteria and sub-criteria.
Firstly, consider that the decision is made attending only at the economic-strategic criteria and
sub-criteria. The results are shown in Figure 6. Consistent with their current behavior, CN companies
and institutions consider that CN is preferable to ISO 14001 in economic-strategic terms. The rest of
groups consider the opposite, although the differences in this respect are not very large.
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Figure 6. Deciding an alternative based on the economic-strategic criterion.

The situation is much clearer when we focus only on environmental sustainability (see Figure 7).
All the groups consider that CN is clearly preferable to ISO 14001 except for the group of non-certified
firms, which slightly consider the opposite. CN certification receives higher scores by all the sub-groups
regarding S2 (amount and damage of emissions), which is consistent with the nature of the CN program
as it aims at reducing or offsetting the GHG footprint (see the evaluation of the alternatives according
to each sub-criterion on Appendix A Table A3). Other expected associated benefits of this program
include generating income to pay environmental services to farm owners who maintain forests or
arboreal plantations. In addition to capturing carbon emissions, forests generate other environmental
services such as biodiversity protection, watershed protection and scenic beauty [28].
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Figure 7. Deciding an alternative based on environmental sustainability criteria.

As expected, the relative valuation of the CN certification in environmental terms is particularly
notable for those institutions and companies that are CN certified (either alone or together with
ISO 14001).

Finally, by using the global weights of all the criteria and sub-criteria, we can determine the most
preferred option, as shown in Figure 8. Except for the group of companies without any certification, CN
always receives higher global scores than ISO 14001. As expected, CN is particularly well considered
among those institutions and companies that already adopted it, which we can interpret as a proof of
consistency between their reported preferences and their observed behavior. It is remarkable; anyway
that even those companies that adopted only ISO 14001 also attach a marginally higher score to CN
than ISO 14001 (roughly, 0.51 vs. 0.49). Although this is not a strong result, the fact that these firms do
not give a higher score to the certification that they adopted is already a surprise.
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Figure 8. Deciding an alternative based on environmental sustainability and economic-strategic criteria.

This counterintuitive result merits some explanation. One partial reason is that on average, “ISO
14001” companies considered that CN certification was clearly preferable to ISO 14001 as regards
sub-criterion S2, “amount and damage of emissions” (0.74 vs. 0.26), which has a reflection in the final
score. Moreover, two of the companies in the ISO 14001 group obtained this certification more than 18
years ago, when climate change and carbon emissions were not considered to be important as they are
today, and the CN program did not even exist. Our findings suggest that their certification decision
would not be necessarily the same if they had to decide right now for the first time.
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As a future extension of this analysis, it would be interesting to perform a more detailed analysis of
how different firms’ characteristics influence their preferences and propensity to adopt each certification.
A statistically significant test would require a larger sample and is beyond the scope of this paper
but, to have a glimpse, in Appendix A Figure A1 we show a preliminary approach by splitting our
group of respondents, in two different ways: By size (large vs. small and medium, where “large”
means more than 100 employees) and by sector (industry vs. services). The distinction in terms of
size does not seem very relevant in qualitative terms in the sense that both groups of firms (large and
small-medium) give a larger aggregate score to CN than ISO 14001 but, in quantitative terms, small and
medium firms tend to have a more pronounced preference towards CN, while for larger companies
there is almost a tie between both certifications. On the other hand, the activity sector seems to matter
in qualitative terms since the service sector (where we included the relevant companies and the two
public institutions in our sample) turns out to prefer CN while manufacturing companies give a higher
score to ISO 14001 than to CN. Given the limited number of respondents and the possible interactions
among different effects, these results should be taken with care, but they provide us with useful hints
for future developments.

5. Conclusions

Both environmental sustainability and economic-strategic aspects appear to be important for
Costa Rican organizations (firms and public institutions) when adopting an environmental certification.
The group of firms and institutions that participated in our AHP study reported that on average, they
consider the economic-strategic criterion more important than environmental sustainability. When
considering both criteria with their corresponding weights, the CN certification is preferred, on average,
to ISO14001. We can consider this result as a reflection of the increasing concern about climate change
and the impulse given by the Costa Rican Government to the CN Program.

By splitting the respondents into groups, we find that the environmental sustainability criterion
is the most important one only for firms that hold both CN and ISO 14001 certifications, which is
consistent with their observed behavior.

In economic and strategic terms, ISO 14001 is considered superior to CN, except by those
companies and institutions that are CN (and not ISO 14001) certified. On the other hand, the CN
certification received, on average, a much higher score in terms of environmental sustainability by all
groups of certified organizations and institutions (CN or ISO 14001). This clear preference under the
environmental component makes CN be the preferred almost unanimously across different subgroup
of respondents.

One central conclusion is that presently, environmental sustainability is becoming more and more
relevant in managers′ decisions. Considering this criterion apart from purely economic and strategic
ones can lead them to implement deeper environmental improvements, such as carbon neutrality.

Although AHP is a decision methodology designed to rank alternatives and ultimately choosing
among them, it is important to underline that the two certifications that we considered are not mutually
exclusive. On the contrary, they could be complementary in improving the environmental performance
of organizations.
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Appendix A

Table A1. Managers interviewed face-to-face in Costa Rica about companies’ reasons to get
environmental certifications.

Number of
Interviewees * Position Activity Environmental

Certifications Interview Day

1 MM Industrial CN, ISO 14001, EBF 09/09/2016
2 MM, EM Financial CN, ISO 14001 22/09/2016
2 CSRC, EM Car Sales CN, ISO 14001 13/09/2016
1 CSRC Car Sales CN, ISO 14001 16/08/2017
1 MM Industrial ISO 14001 11/08/2017

1 MM Internal Audit ISO 14001, EBF,
OHAS 18000 17/08/2017

1 MM Financial CN, ISO 14001 18/08/2017

1 GM Agricultural Fairtrade, Eco-LOGICA,
USDA organic 22/08/2017

1 GM Travel agency CST, CN, EBF 23/08/2017

Notes: GM-General Manager, MM—Management Manager, EM—Environmental Manager, CSRC—Corporate
Social Responsibility Coordinator, CST—The Costa Rican Certification for Sustainable Tourism; CN-Carbon Neutral,
EBF—Ecological Blue Flag. * The name of the interviewees and companies are omitted for the sake of anonymity.

Table A2. Position of the questionnaire respondents and companies’ features.

Respondent
Position

Activity Size
Certifications

CN ISO 14001

EM Construction and building rental L Yes Yes
EA Energy L Yes Yes

MM Information and communication L Yes Yes
MM Pharmaceutical industry L Yes Yes
EM Finance L Yes Yes
MM Industrial M Yes Yes

CSRC Car Sales L Yes Yes
MM Education * L Yes No

CSRC Pension Fund Administration L Yes No
Sub MM Machinery sales M Yes No

EM Food Industry M Yes No
HRM Tourism Agency M Yes No
EM Government Department * L Yes No
MM Technology L No Yes
EA Food Industry M No Yes

MMa Industry L No Yes
MM Industry M No Yes
GM Food Industry L No No

MMa Consulting services S No No
N.A. Manufacture M No No
MM Commercialization S No No
MM Food Industry M No No
GM Food Industry M No No
MM Industry L No No

Legend. Position: EA—Working into the environmental area, GM—General Manager, HRM—Human Resources
Manager, MMa—Market Manager, MM—Management Manager, EM—Environmental Manager, CSRC—Corporate
Social Responsibility Coordinator. Size: S-Small (fewer than five employees), M-Medium (between 6 and 100
employees), L-Large (more than 100 employees). * Public Institutions.
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Table A3. Deciding an alternative based on different individual criteria.

Groups Overall Non-Certified
Firms CN Firms ISO 14001 Firms Firms with both

Certifications Public Institutions

Sub
Criteria CN ISO 14001 CN ISO 14001 CN ISO 14001 CN ISO 14001 CN ISO 14001 CN ISO 14001

E1 0.5522 0.4478 0.5397 0.4603 0.6271 0.3729 0.5319 0.4681 0.4442 0.5558 0.8093 0.1907
E2 0.3509 0.6491 0.3290 0.6710 0.5432 0.4568 0.4633 0.5367 0.2643 0.7357 0.2052 0.7948
E3 0.4151 0.5849 0.2901 0.7099 0.5114 0.4886 0.3660 0.6340 0.5895 0.4105 0.2240 0.7760
E4 0.5645 0.4355 0.5439 0.4561 0.5157 0.4843 0.4663 0.5337 0.5285 0.4715 0.7948 0.2052
S1 0.5137 0.4863 0.4091 0.5909 0.7180 0.2820 0.3660 0.6340 0.5832 0.4168 0.5000 0.5000
S2 0.7419 0.2581 0.6392 0.3608 0.7876 0.2124 0.7380 0.2620 0.7893 0.2107 0.7948 0.2052
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