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Abstract: Our main objective was to analyze which paths can lead to the adoption of environmental
practices (PRAC) in firms, for which we developed three original alternative research models. Model
1 involves five sources for the adoption of environmental practices: human resource costs, organi-
zational learning capability, firm size, manager educational level and manager experience. Model
2 adopts five sources for PRAC: human resource costs, information technology support, firm size,
manager educational level and manager experience. Finally, Model 3 adopts six sources for PRAC:
human resource costs, organizational learning capability, information technology support, firm size,
manager educational level and manager experience. Therefore, Model 1 uses the organizational
learning capability for PRAC, Model 2 uses the information technology support for PRAC and Model
3 uses both organizational learning capability and information technology support for PRAC. We
used a fuzzy set qualitative comparative analysis on 349 small- and medium-sized Portuguese firms
in twelve industrial sectors. The results show that organizational learning capability (OLC) and
information technology support (ITS) are important sources for the development of PRAC. In this
line, the three research models show that there are different pathways that lead to PRAC. These
research models also show pathways that lead to the absence of PRAC. Therefore, the qualitative
findings show the relevancy of OLC and ITS to PRAC. In addition, our findings indicate that, by
focusing on variables such as OLC, a firm can find more paths that lead to PRAC. Additionally, with
the combination of OLC and ITS, it must be taken into account that only developing ITS without
OLC is riskier when obtaining PRAC.

Keywords: fuzzy set qualitative comparative analysis; adoption of environmental practices; human
resource costs; organizational learning capability; information technology support; size; education
level; experience

1. Introduction

The aim of this study was to answer four research questions: (i) Can organizational
learning capability (OLC) help to implement the adoption of environmental practices in
SMEs? (ii) Can the increased use of ITS in SMEs improve the adoption of environmental
practices? (iii) What exactly are the pathways and components of human resources and
technology that lead to the adoption of environmental practices by SMEs? (iv) What
characteristics of managers and types of firm according to size help to take paths towards
the adoption of environmental practices in SMEs?

Since the 2005 World Summit on Social Development, organizations have been ex-
pected to design their strategies in accordance with the three main sustainable development
goals—that is, economic development, social inclusion and environmental protection—
which reflect the three pillars of the triple bottom line approach [1,2]. Therefore, sustainable
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management models are needed for the application of environmental practices that also
help manage the other two pillars, namely economic and social.

Consequently, the adoption of environmental practices represents a means through
which organizations can promote full sustainable development [3]. At the same time,
current sustainability challenges can become a source of inspiration for the adoption
and improvement of new practices in firms and with it improve competitiveness and
contribute to building a better society [4,5]. However, this triple bottom line approach is
not a dominant business model in the world [6,7] as firms focus their efforts mainly on
obtaining economic benefits.

Our study presents three comparative and integrative research models for PRAC.
In addition, our research examines differences in PRAC between SMEs with OLC and
SMEs with ITS. Our research models also analyze other characteristics of firms (size) and
managers (educational level and experience) for PRAC. Therefore, our study aims to find
the paths that lead firms to PRAC or its absence, supported by a triple bottom line approach.

In this study, we used a qualitative method, fuzzy set qualitative comparative analysis
(fsQCA), to identify the pathways and alternative configurations for PRAC or its absence.
We used fsQCA instead of other methodologies because we aimed to identify the essen-
tial and necessary conditions of the configurations that lead to the result variable or its
absence [8]—that is, to PRAC or its absence. Therefore, this study completely covers the
PRAC pathways and applies the most appropriate qualitative methodology to meet the
research objectives.

This study focuses its attention on sustainability in SMEs because they constitute more
than 95% of firms worldwide. That is why conducting a study of this type and taking into
account the size of the firms is very important, because PRAC, ITS and OLC can be very
different between firms depending on their sizes. Therefore, this study also addressed
sustainable pathways for three types of SMEs (SMEs with OLC, SMEs with ITS and SMEs
with OLC and ITS) and several managers (educational level and experience) and firm
characteristics (size).

This study shows that OLC and ITS are beneficial for PRAC and to boost the competi-
tive advantage of SMEs. A firm that adopts new practices of learning for its employees and
new technologies with a culture of sustainability can obtain several pathways for PRAC or
its absence.

This study makes several contributions.
First, the findings significantly extend the knowledge of the adoption of environmen-

tal practices.
Second, there are seven alternative causal configurations that lead to PRAC with OLC

and only three for its absence.
Third, there are six alternative causal configurations that lead to PRAC with ITS and

only four for its absence.
Fourth, there are eight alternative causal configurations that lead to PRAC with

OLC and ITS and seven for its absence. Therefore, there are more alternative causal
configurations that lead to PRAC than to its absence in the three research models.

Finally, the factor of human resource variables as OLC is very important for PRAC,
because with OLC, there are seven pathways for PRAC, and with ITS, there are six pathways
for PRAC.

The article is structured as follows: Section 2 shows the theory and the constructs.
In Section 3, the formulation of the hypotheses, the methodology, the sample and the
measures are shown. Section 4 shows the main results of the investigation and the paths
for PRAC and its absence. Finally, Section 5 shows the discussion and the conclusions.

2. Three Research Models to Explore the Adoption of Environmental Practices in SMEs

In light of the global crisis caused by COVID-19, one of the most important future
challenges that can help improve the lives of people, firms and society as a whole is to
find a real balance between the implementation of new technological systems and the care,
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improvement and learning of human capacities. For this, firms must make a significant
investment in the management and maintenance of the factors derived from two key pillars,
namely social and economic factors, both fundamental for the adoption of environmental
practices and the development of business sustainability supported by the triple bottom
line approach [2,9].

In this sense, our research model raises human factors such as OLC, the characteristics
of the manager as social factors and technological and business factors as economic factors
to achieve the adoption of environmental practices.

Therefore, it is necessary to continue advancing in research that helps to provide new
mechanisms and pathways that interrelate human resource management, new technologies
and business sustainability.

In addition, this is justified through the triple bottom line approach, where sus-
tainability and the adoption of environmental practices should be sought through three
approaches: economic, social and environmental. Here, we rely on this approach to assess
which variables or factors can lead to the adoption of environmental practices [2,10].

We thus propose the following research questions:

• Can organizational learning capability (OLC) help to implement the adoption of
environmental practices in SMEs?

• Can increased use of ITS in SMEs improve the adoption of environmental practices?
• What exactly are the pathways and components of human resources and technology

that lead to the adoption of environmental practices by SMEs?
• What characteristics of managers and types of firm according to size help to take paths

towards the adoption of environmental practices in SMEs?

In this sense, our research models try to be comprehensive and comparative research
models for the adoption of environmental practices via the contributing factors or variables
of the three pillars of the triple bottom line approach. Therefore, the OLC and human
factors of managers comprise social factors, and technology and business variables, such
as company size, comprise the most economical factors of the approach [2,10].

2.1. Triple Bottom Line Approach

The triple bottom line approach is a term related to sustainable business that refers
to the impact that the activity of a firm has in three dimensions: social, economic and
environmental. The concept was coined by John Elkington in 1994 and further developed
in his book The Triple Bottom Line: Does it All Add Up, published in 2004 [11]. The evidence of
performance in relation to the triple bottom line is manifested in the reports of sustainability
or corporate social responsibility. Until 2009, their preparation and publication continued
to be voluntary and evolving throughout the world.

Ideally, an organization with good performance in triple bottom line terms would be
able to maximize its economic benefit and environmental responsibility, as well as minimiz-
ing or eliminating its negative externalities and emphasizing the social responsibility of the
organization towards groups of interest, not just to shareholders. In this case, a stakeholder
refers to anyone who is influenced, directly or indirectly, by the firm’s actions. Therefore,
the triple bottom line approach facilitates the performance of a business entity as a vehicle
for coordinating sustainable interests.

2.2. Economic Development

Economic development is a dimension that deals with the outcomes and flow of money.
It may involve looking at income or expenses, business climate factors, employment and
business diversity factors and investing in technology. Specific examples include personal
income, human resource costs, rotation of establishments, job growth, percentage of firms
in each sector, technology, etc.

In this article, we propose two internal dimensions of a firm for economic development:
human resource costs and information technology support.
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2.2.1. Human Resource Costs

A firm must invest in the management of its human resources, which will help
to improve the performance of its employees and will more easily build a culture of
values [12].

The literature has distinguished three main dimensions of human resources: intel-
lectual, emotional and social. These are linked and interrelated to the improvement of
organizational capacities [13]. Continued investment in employee job improvements can
help firms implement PRAC [14]. Additionally, each dimension of human resources can
enhance a firm’s resources. For example, within the intellectual dimension, the firm can
invest in improving knowledge; within the emotional dimension, the firm can invest in
improving motivation; and within the social dimension, the firm can invest in improving
employee relationships. All of these resources together are a source of PRAC [15,16].

2.2.2. Information Technology Support

This concept refers to the application of technology to introduce and implement
PRAC [17]. Technology is a key element for the development of new knowledge and
the implementation of new practices [18] by facilitating the rapid collection, storage and
exchange of knowledge [19–22]. Well-developed technology integrates new mechanisms
and practices [17] that can eliminate barriers to communication among departments in
an organization [23,24]. Firms that are at the forefront of ITS have more mechanisms to
adopt new sustainable practices. Therefore, ITS is a fundamental component in highly
sustainable firms since they can reduce costs throughout their production [25].

ITS has non-reproducibility, non-substitutability and appropriability factors that help
firms to obtain a competitive advantage [26]. The literature indicates that firms that have
a high investment in ITS tend to have a good PRAC [27,28], as technology provides the
necessary mechanisms to convert inputs into sustainable outputs [25,29]. Therefore, this
study presents ITS as a significant component of PRAC. Previous studies indicated that ITS
must be evaluated at the organizational level to determine its effects [27]. Therefore, ITS is
considered a clear precedent for the creation and implementation of PRAC in firms [28,30].

2.3. Social Development

Social development refers to the social dimensions of a firm, community or region
and can include measures of education, learning, equity and access to social resources,
health and well-being, quality of life and social capital. The following list provides some
examples of possible variables: female participation rate in the labor force, median income,
relative poverty, percentage of employees with a post-secondary degree or certificate,
organizational learning ability, interorganizational awareness share, etc. In this article, we
propose an internal dimension of firms: organizational learning capacity. Organizational
learning capacity is a relevant tool for SMEs because it grants access to social resources. In
this way, SMEs with a high level of organizational learning ability can collect and report
information on what is happening inside and outside the firm.

Organizational Learning Capability

Learning capability refers to those factors that facilitate organizational learning [29,30].
This is a concept related to the renewal of dynamic and continuous knowledge. Knowledge
renewal is undoubtedly the greatest source of ability to learn and explore new knowledge
while exploiting already known knowledge [31]. Organizational learning is a broad concept
and occurs both within and outside of the organization itself [32].

Lichtenthaler [33] classified organizational learning into three processes: exploratory,
exploitative and transformative. All three processes have positive effects on PRAC. Orga-
nizational learning requires organizations to plan, visualize and transact. According to
Chiva et al. [34], OLC was born from experimentation, risk-taking, interaction with the
external environment, dialogue and participatory decision-making.
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Experimentation is the search for new ideas by firms, whereby they are curious to
know or make changes in work processes. Risk-taking shows tolerance for ambiguity,
uncertainty and mistakes that lead to organizational learning. Interaction with the envi-
ronment shows the breadth of the firm’s relationships with its environment. Dialogue is
the collective search for assumptions, processes and certainties. Finally, decision making
relates to the collaboration and participation that employees have in the process [35]

2.4. Environment Development

Environmental dimensions represent the adoption of natural resources and reflect the
potential influences on their viability. They could incorporate air and water quality, energy
consumption, natural resources, solid and toxic waste and land use/land cover. Ideally,
organizations should track long-term trends for each of the environmental dimensions
to help identify the impacts that a project, policy or product will have in an area, market
or community. In this context, we focus on the complete concept of the adoption of
environmental practices.

Adoption of Environmental Practices

The reinforcement of environmental regulations worldwide in recent years and the
COVID-19 crisis have motivated countries and firms to seek the adoption of environmental
management practices [35,36]. Investment in human resources, organizational learning
and technology are essential for economic and social development [37]. In addition, a
business and social culture that leads to PRAC is relevant, which can be promoted and
driven by suppliers, employees, clients and other public and private stakeholders [38].

PRAC can be an important advancement for organizations as they can introduce
more efficient consumption and recycling methods and even help to reduce total costs [39].
Aragon-Correa et al. [40] showed that an active environmental strategy requires changes
in operational routines and methods. Chan and Hawkins [41] indicated that the adoption
of environmental practices helps to improve safety standards and working conditions.
In addition, firms that enforce PRAC will have greater economic and fiscal advantages
because they can benefit from public aid [42].

2.5. Firm Size and Managers’ Characteristics
2.5.1. Firm Size

According to the European Union, the definition of SMEs is shown in Annex I of
Commission Regulation (EU) No. 651/2014 of June 17, 2014. The document shows
the types of firms based on the number of employees (small: <50 employees; medium:
>50 employees) [43]. A large or medium size can help with the PRAC because there is
the possibility of obtaining economies of scale, lower risk and the possibility of better and
higher performance. Therefore, SMEs can have access to a larger battery of information
and capabilities that allow PRAC more easily [44]. In contrast, small firms may be able
to facilitate PRAC quickly by having fewer intermediaries or hierarchies. There could be
better communication and coordination for PRAC. Furthermore, a smaller firm usually has
more informal links to support the adoption of PRAC [44].

2.5.2. Manager Education Level

This paper distinguishes the educational competencies of managers as they could
play an essential role in PRAC (secondary, undergraduate and graduate). Vila et al. [45]
indicated that there are significant effects of these competencies on the possibility that
managers act as drivers in PRAC. These competencies are directly related to the level of
education as they are based on being alert to new opportunities and the ability to present
ideas or reports, mobilize the skills of others and propose new ideas and solutions as well
as the ability to use computers and the Internet. Therefore, the high technological level of a
firm is directly linked to the education of the manager and his level of awareness about
investing in ITS and PRAC. The technological level creates effects of power in the PRAC
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and reduces the risk of resistance of the administrators to the new systems [46]. Ultimately,
introducing a business process system without a supportive learning environment could
have drastic consequences [47].

However, it is important to test this in our research models because, in turn, a higher
level of manager education can mean that the manager has a greater knowledge of certain
environmental issues related to ethics when it comes to doing things well or not achieving
the adoption of environmental practices in the firm. For example, a manager may be
educated on how to implement a certain quota for pollution in his firm, but this knowledge
can also be used to circumvent the ethical mechanisms to comply with said quota if using
the black market to buy and sell pollution quotas. Therefore, our research models aim
to show whether a manager’s level of education is a factor that leads to the adoption of
environmental practices or their absence [48].

Both the size of a firm and the characteristics of the manager (level of education
and experience) are relevant factors included in our research models and, therefore, in
our qualitative analyses, because they are factors that, a priori, can affect the adoption of
environmental practices in firms in a predefined way. In this sense, large firms are expected
to adopt environmental practices in a very different way than small ones do, and the same
is expected in the case of manager characteristics—that is, a manager with a high level of
education and experience will apply environmental practices to his firm in a very different
way than a manager with a lower level of education and experience would.

2.5.3. Manager Experience

The willingness of firms to adopt new ideas or practices can be analyzed through the
manager’s experience (junior: <2 years; intermediate: 2 to 5 years; senior: >5 years). A
manager’s experience shows their intentions according to their knowledge and know-how
when introducing new tools that improve the environment and culture of their organization.
For example, the manager can contribute to an improvement in communication and
creativity that translates into the adoption of new practices within the firm [48]. Kumar
and Saqib [49] found a positive relationship between experience, measured through age,
and the performance of research and development (R and D) and the adoption of new
practices. Kuemmerle [48] analyzed the relationship between the innovative results of
R&D laboratories, measured through interviews with their managers and by obtaining
patents, and their experience, showing a positive relationship. Gumbau [50] found that the
length of time that a manager has been with a firm has a positive influence on the level of
resources invested in new practices.

However, other studies such as those by Molero and Buesa [51] revealed that firms
with less experienced and younger managers have a more active attitude in the implemen-
tation of new technologies and environmental management practices.

3. Hypotheses and Methods
3.1. Hypotheses: Alternative Configurations

The theory of configuration indicates the sufficient and necessary conditions to lead to
a result (PRAC). Here, there is equifinality if more than one pathway leads to the same result
(PRAC). These configurations are important because through various asymmetric paths, we
are able to reach a result and we do not remain in simple traditional bivariate interactions.

Therefore, given the complexity of the involved phenomena, we propose that parallel
nonlinear configurations of conditions lead to PRAC (and its absence) in several ways [52].

For Model 1:

Hypotheses 1 (H1). There are alternative configurations leading to PRAC considering the contri-
bution of HRC.

Hypotheses 2 (H2). There are alternative configurations leading to the absence of PRAC consider-
ing the contribution of HRC.
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For Model 2:

Hypotheses 3 (H3). There are alternative configurations leading to PRAC considering the contri-
bution of ITS.

Hypotheses 4 (H4). There are alternative configurations leading to the absence of PRAC consider-
ing the contribution of ITS.

For Model 3:

Hypotheses 5 (H5). There are alternative configurations leading to PRAC considering the contri-
bution of HRC and ITS.

Hypotheses 6 (H6). There are alternative configurations leading to the absence of PRAC consider-
ing the contribution of HRC and ITS.

Our paper shows the configurations that managers and firms must select to achieve
PRAC. In this way, different pathways constituting the related paths between HRC, OLC,
ITS and PRAC can be found. Furthermore, the paper includes managerial experience
and educational level together with the size of the firm as factors that can also facilitate
PRAC [53].

The three comparative and integrative research models are shown in Figures 1–3.

Figure 1. Research Model 1 for adoption of environmental practices (with OLC).
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3.2. Methodology: Qualitative Methods

We used a qualitative method to test PRAC (hypotheses H1 and H2 in Model 1;
hypotheses H3 and H4 in Model 2; hypotheses H5 and H6 in Model 3). Osabutey and
Jin [54] showed that traditional quantitative methods have limitations when it comes to
explaining complex interactions between variables. In addition, other recent studies applied
qualitative methods. For example, Oyemomi et al. [55] used fsQCA. FsQCA is a qualitative
method that identifies the essential and necessary conditions of the configurations that will
lead to the outcome variable or its absence [56]. Therefore, this study completely covers all
pathways for PRAC.

In this paper, we used fuzzy set QCA (fsQCA) from [57] to evaluate these hypotheses.
There are many applications of quantitative methods in management and business [37] but
few applications of qualitative methods and mixed methods.

In similar fields to management, fsQCA has been applied instead of quantitative
methods (PLS, SEM and others) and also as a complementary method to quantitative
methods [58,59]. Any correlational method in general assumes symmetrical relations
between variables and measures the net effect of each variable on the assessed output. On
the other hand, fsQCA allows discovery of the combinatorial effects of variables on the
output as well as accepting that these interactions could be asymmetrical [58].

Therefore, in this paper, we applied fsQCA and found the logical implication that
combining the presence/absence of input variables provides better output results. Con-
sequently, consistency and coverage measures inform the relevance of the discovered
logical implications.

3.3. Sample and Measurement Assessment

An online survey was conducted in Qualtrics® and sent to 6846 innovative SMEs
in Portugal within twelve industrial sectors: manufacturing, energy supply and gas;
water supply and pollution; edifice; trade and repair of vehicles; transportation and
storage; catering; information and communication; accommodation; scientific activities;
administrative activities; health activities; and other services. In total, 385 responses were
obtained. After applying a rigorous cleaning process [60], the final sample constituted
349 firms. Therefore, the response rate was 5.1%. The sample included firms from the
twelve industrial sectors existing in the population.

The questionnaire was originally written in English and was later translated into
Portuguese by an expert translator for sending to firms. It was then back-translated into
English. In this way, errors related to language interpretation were minimized. In addition,
to carry out the questionnaire, five academics and managers who are experts in the field
were contacted to show them a pilot questionnaire and subsequently launch the final
questionnaire. Finally, the firms were called by telephone to inform them of the study
and the questionnaires were then sent to them. It is a simple and quick survey to answer
that takes an average of 20 min to answer, and the people surveyed were the CEOs in
each firm. Our goal was for CEOs to respond to the questionnaire because they are the
top decision-makers and know all the tools and information necessary to try to achieve
economic and environmental development in the firm [61].

The characteristics of the sample are detailed below. The majority of CEOs surveyed
were women (56.4%), and more than 76.5% had undergraduate or graduate degrees. Their
average age was 43.6 years and more than 77.4% had more than five years of seniority in
their firms. In relation to the characteristics of the firm, more than 92.4% had more than 10
years of experience and the majority (65.9%) had 50 employees or fewer. Of them, 63.6%
were public limited companies and 36.4% were collective firms. On the other hand, to
test the non-response bias, a trend extrapolation test was used to compare the responses
that took the longest to arrive with those that arrived first. Our study considers that the
responses that took the longest to arrive are those that arrived in the second phase of the
study and after carrying out a reminder. These responses may be very similar to those
of those firms that never responded since, had it not been for the reminder, they might
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never have responded [62]. After conducting a one-way analysis of variance (ANOVA), we
could see that there were no significant differences between CEOs who responded early
and those who responded late in terms of company size (number of employees in the firm)
and age.

Therefore, the sample was representative of the population.

3.4. Variables and Measurements

HRC measures the total expenditure on human resources per year as a proportion of
the firm’s total invoicing [63].

All other measurements used Likert-type scales [64]. The ranges were from 7 (strongly
agree) to 1 (strongly disagree). To measure OLC, we used a scale validated by Alegre and
Chiva [65]. This scale has five dimensions: risk-taking, experimentation, participatory
decision-making, interaction with the external environment and dialogue. To measure
ITS, a validated scale by Lee and Choi [18] was used, and finally, PRAC was measured
with the scale by Molina-Azorín et al. [66]. Therefore, we had the construct OLC with five
dimensions and the two constructs ITS and PRAC with one dimension.

The level of education of the manager (EL) was measured taking into account what
type of education they have: high school, undergraduate and graduate. The experience
(EXP) of the manager was measured according to the number of years in the firm: junior,
<2 years; intermediate, 2 to 5 years; senior, >5 years. Finally, the size of the firm (SIZ)
was measured according to the number of employees: small: <50 employees; medium:
>50 employees [67,68].

A confirmatory factor analysis (CFA) was used in AMOS® to study the validity of the
measurement. All of the items showed good levels; therefore, there is a good validity in
the measurement.

Table 1 summarizes the variables’ descriptions and the CFA.

Table 1. Variables’ descriptions and CFA.

Constructs Mean SD CFA

Organizational Learning Capability (OLC) [65] (V.E = 70.09%); (α = 0.95)
Experimentation (OLC-E)
OLC-E1. In my organization, people receive support and encouragement when presenting new ideas 4.91 1.65 0.86
OLC-E2. In my organization, initiative receives a favorable response, so people feel encouraged to generate new ideas 4.85 1.58 0.86
Risk-taking (OLC-R)
OLC-R3. In my organization, people are encouraged to take risks 4.54 1.62 0.85
OLC-R4. In my organization, people often venture into unknown territory 3.79 1.58 0.84
Interaction with the external environment (OLC-I)
OLC-I5. In my organization, it is part of the work of all staff to collect, bring back and report information about what is
going on outside the firm 4.21 1.78 0.83

OLC-I6. In my organization, there are systems and procedures for receiving, collating and sharing information from
outside the firm 3.90 1.73 0.83

OLC-I7. In my organization, people are encouraged to interact with the environment: competitors, customers,
technological institutes, universities, suppliers, etc. 4.48 1.69 0.82

Dialogue (OLC-D)
OLC-D8. In my organization, employees are encouraged to communicate 5.07 1.59 0.80
OLC-D9. In my organization, there is free and open communication within my work group 5.38 1.47 0.77
OLC-D10. In my organization, managers facilitate communication 5.26 1.60 0.77
OLC-D11. In my organization, cross-functional teamwork is a common practice 4.84 1.70 0.73
Participative decision-making (OLC-P)
OLC-P12. Managers in my organization frequently involve employees in important decisions 4.64 1.76 0.67
OLC-P13. In my organization, policies are significantly influenced by the employees’ views 4.33 1.67 0.63
OLC-P14. In my organization, people feel involved in main firm decisions 4.28 1.72 0.58
Information technology support (ITS) [18]
ITS1. My organization provides information technology support for collaborative works regardless of time and place 3.91 1.99 0.70
ITS2. My organization provides information technology support for communication among organization members 5.01 1.69 0.86
ITS3. My organization provides information technology support for searching for and accessing necessary information 5.13 1.63 0.90
ITS4. My organization provides information technology support for simulation and prediction 4.34 1.79 0.71
ITS5. My organization provides information technology support for systematic storing 4.90 1.68 0.80
Adoption of environmental practices (PRAC) [66] (V.E = 66.89%); (α = 0.87)
PRAC1. My organization buys ecological products 4.27 1.69 0.86
PRAC2. My organization has reduced the use of cleaning products that are harmful to the environment 4.76 1.71 0.88
PRAC3. My organization implements energy-saving practices 5.39 1.44 0.82
PRAC4. My organization implements water-saving practices 5.21 1.48 0.77
PRAC5. My organization implements the selective collection of solid residues 5.79 1.45 0.72
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The survey was designed to reduce common method bias (CMB) [69]. We used
Harman’s single factor test to evaluate the existence of CMB. No evidence of CMB existed.

3.5. Fuzzy Set Qualitative Comparative Analysis (fsQCA)

As demonstrated in this study, by using fsQCA [52], we can obtain more than one
configuration or causal pathway that leads to PRAC. In this way, we can find a set of
alternative causal configurations that a firm can use to arrive at PRAC. In our study, the
causal pathways in fsQCA that could lead to PRAC corresponded to combinations of the
following variables: HRC, OLC, ITS, EL, EXP and SIZ. Since OLC has five dimensions
(OLC-E, OLC-R, OLC-I, OLC-D and OLC-P), it was measured using the fsQCA “fuzzyand”
function. This function corresponds to the mathematical logical operation in Boolean
algebra called “intercept.” Therefore, when OLC appears in a causal configuration, it
means that this condition is a five-dimensional cumulative condition. The end result will
be PRAC.

Calibration

FsQCA is a methodological tool that uses calibrated data to transform categorical, de-
mographic and Likert scale variables into transformed conditions with values ranging from
zero to one. The process of ranking conditions from full membership to non-membership
is known as calibration. In order to transform the variables measured with the Likert
scale (OLC, ITS and PRAC) into a fuzzy set, the mean values of the items must be cal-
culated [70]. Our measurement scale was a seven-point scale, and so we identified total
non-membership, the crossover point and total membership as two, four and six, respec-
tively. According to Woodside et al. [71] the cut-off values were adjusted according to
the number of elements of each variable and their statistics. EXP and EL are categorical
variables that we calibrated at three levels (1, 0.5, 0), and SIZ is a binary variable that did
not need calibration (it adopts the value of zero or one) (Table 2).

Table 2. Descriptive statistics and calibrations of outcome and causal conditions.

Outcome and Causal Conditions Descriptive Statistics Calibration Cuts

PRAC µ = 5.08; σ = 1.28; min = 1.00; max = 7.00 (6.8; 5.3; 2.6) *

HRC µ = 0.15; σ = 0.10; min = 0.00; max = 0.72 (0.31; 0.13; 0.025) *

OLC-E µ = 4.89; σ = 1.57; min = 1.00; max = 7.00 (7; 5.5; 3) *

OLC-R µ = 4.17; σ = 1.49; min = 1.00; max = 7.00 (6.5; 4.4; 2) *

OLC-I µ = 4.22; σ = 1.49; min = 1.00; max = 7.00 (6.2; 4.3; 2) *

OLC-D µ = 5.14; σ = 1.44; min = 1.00; max = 7.00 (7;5;4.3) *

OLC-P µ = 4.41; σ = 1.62; min = 1.00; max = 7.00 (6.4; 4.8; 1.8) *

ITS µ = 4.67; σ = 1.46; min = 1.00; max = 7.00 (6.5; 4.9; 1.9) *

EL (manager education level)
Secondary = 23.43% Secondary = 0
Graduation = 54.23% Graduation = 0.5

Post-graduation = 22.34% Post-graduation = 1

EXP (# years at the firm)
<2 = 7.36% <2 = 0

2 to 5 = 15.26% 2 to 5 = 0.5
>5 = 77.38% >5 = 1

SIZ (# employees of the firm) <50 employees = 65.94% <50 employees = 0;
≥50 and ≤250 employees = 34.06% ≥50 and ≤250 employees = 1;

µ = average; σ = standard deviation; min = minimum; max = maximum; * = (0.95; 0.50; 0.05).
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4. Results
4.1. fsQCA

The present study used fsQCA [52,55,72] to assess the conditions of need and suffi-
ciency. The need for a condition was based on seeing the impact on the achievement of
PRAC (a consistency score greater than 0.90) [73]. The sufficiency of a condition was based
on seeing the extent of its relationship with PRAC (configurations of various conditions
that lead to PRAC). Acceptable solutions must respect the coverage level within the range
of limits from 0.25 to 0.90 [72] and the coherence threshold of 0.75 [52,72].

In Model 1 (PRAC = f(HRC, OLC, EL, EXP, SIZ)), seven alternative causal configu-
rations exist that lead to PRAC, and three alternative causal configurations exist for the
absence of PRAC. Therefore, in Model 1, both H1 and H2 are supported.

In Model 2 (PRAC = f(HRC, ITS, EL, EXP, SIZ)), six alternative causal configurations
exist that lead to PRAC, and four alternative causal configurations exist for the absence of
PRAC. Therefore, in Model 2, both H3 and H4 are supported.

Finally, in Model 3 (PRAC = f(HRC, ITS, OLC, EL, EXP, SIZ)), eight alternative causal
configurations exist that lead to PRAC, and seven alternative causal configurations exist
for the absence of PRAC. Therefore, in Model 3, both H5 and H6 are supported.

Therefore, these results offer managers seven different options to reach PRAC for
Model 1, six different options to reach PRAC adoption for Model 2 and eight different
options to reach PRAC for Model 3. In short, all the hypotheses proposed in our research
models are supported.

The results show that firms that invest heavily in establishing learning systems for their
employees and achieve a high OLC are more likely to be able to perform PRAC because they
will have more alternative paths that lead to it. Specifically, seven causal configurations
lead to PRAC compared to only three that lead to its absence according to Model 1. This is
a clear sign that PRAC in firms can be achieved through the implementation of a culture
of learning where firms implement mechanisms that contribute to the development of
knowledge and ethical values to obtain good adoption and implementation of PRAC. On
the other hand, from the results obtained from Model 2, it is clear that technology is also a
very necessary tool in firms for PRAC. In this case, Model 2 shows that there are six paths
that lead to PRAC with technology, versus only four that lead to its absence.

If we interpret the results of both models separately, we can indicate that technology
is important for PRAC in firms, but the factors derived from the learning capacity are
essential, since with OLC, we can find more ways that lead to achieving PRAC (seven in
Model 1) and less in its absence (three in Model 1) than with a model in which there is only
a strong investment in technological and non-human factors, where we see that there is
one less path that leads to PRAC (six in Model 2) and one more path than in Model 1 that
can lead to its absence (four in Model 2). This means that only with the implementation of
technology can firms achieve PRAC through different, alternative routes, but there are also
a high number of ways that can lead to its absence—that is, there is a probability that the
expected result can be achieved as much as other results that are not expected. However,
with investment in OLC, it can occur because there are also causal configurations that lead
us to the absence of PRAC. The probability of this being the case is lower because in this
scenario, there are more paths that lead us to the expected result—that is, to the adoption
of PRAC.

Finally, it should be noted that the results show that joint investment in OLC and
ITS is optimal for the PRAC, since by integrating factors of both types, we add one more
path that leads to the desired result with respect to Model 1. However, it is important to
point out that Model 3, where OLC and ITS are included together to reach PRAC, is also
the research model that presents more paths towards PRAC absence. From this, it can
be interpreted that technology is an adequate tool to achieve the result, but always with
adequate human control so as to not incur precisely the opposite effect.
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4.2. Causal Configurations

Table 3 shows the reported intermediate solution related to Model 1. This solution
shows the seven causal configurations that lead to PRAC. It can be seen that there are four
causal configurations with four conditions and three configurations of three conditions.
Table 3 shows that HRC, OLC and SIZ are the three relevant core conditions for PRAC.
HRC is present in one causal configuration that leads to PRAC, whereas OLC is present in
three and SIZ in two. Model 1 also shows that there are three causal configurations for the
absence of PRAC (Table 4). Here, HRC, EL, EXP and SIZ are the core conditions for the
absence of PRAC. However, OLC is not present in these solutions.

Table 3. Intermediate solutions for PRAC with OLC. Model 1(a): PRAC = f(HRC, OLC, EL, EXP, SIZ). Overall solution
coverage: 0.641398. Overall solution consistency: 0.770815.

Configurations HRC OLC EL EXP SIZ
Coverage

Consistency
Raw Unique

1 ◦ • ◦ 0.308783 0.028830 0.906541

2 • • • 0.327869 0.027125 0.898529

3 • ◦ ◦ ◦ 0.317438 0.059153 0.815325

4 ◦ • • 0.294517 0.006982 0.804077

5 ◦ ◦ • • 0.359214 0.015025 0.798292

6 • • • 0.306512 0.000376 0.877476

7 ◦ • • • 0.293203 0.000721 0.803997

Note: Black circles (•) indicate the presence of a condition, and open circles (◦) indicate its absence. Large circles indicate core conditions (present
in both the parsimonious and intermediate solutions), and small ones identify peripheral conditions (present only in the intermediate solution).
Blank spaces indicate that the condition does not contribute to the configuration. PRAC = adoption of environmental practices; HRC = human
resource cost; OLC = organizational learning capability; ITS = information technology support; EL = education level; EXP = experience; SIZ = firm
size. In the three research models PRAC correspond to a function with combinations of the following variables. Research model 1: HRC, OLC, EL,
EXP and SIZ. Research model 2: HRC ITS, EL, EXP and SIZ. Research model 3: HRC, ITS, OLC, EL, EXP and SIZ. However, in research model 1
(PRAC = f(HRC, OLC, EL, EXP, SIZ)) and research model 3 (PRAC = f(HRC, ITS, OLC, EL, EXP, SIZ)), OLC has five dimensions (OLC-E, OLC-R,
OLC-I, OLC-D and OLC-P), it is measure using the fsQCA “fuzzyand” function. It is a mathematical logical operation in Boolean algebra called
“intercept.” Therefore, when OLC appears in a causal configuration, it means that this condition is a five-dimensional cumulative condition.

Table 4. Intermediate solutions for~PRAC with OLC. Model 1(b): ~PRAC = f(HRC, OLC, EL, EXP, SIZ). Overall solution
coverage: 0.393352. Overall solution consistency: 0.806792.

Configurations HRC OLC EL EXP SIZ
Coverage

Consistency
Raw Unique

1 ◦ ◦ • • ◦ 0.339403 0.294387 0.811081

2 ◦ ◦ • ◦ • 0.063939 0.010719 0.836640

3 • ◦ • ◦ ◦ 0.085222 0.026853 0.811686

Note: Black circles (•) indicate the presence of a condition, and open circles (◦) indicate its absence. Large circles indicate core conditions (present
in both the parsimonious and intermediate solutions), and small ones identify peripheral conditions (present only in the intermediate solution).
Blank spaces indicate that the condition does not contribute to the configuration. PRAC = adoption of environmental practices; HRC = human
resource cost; OLC = organizational learning capability; ITS = information technology support; EL = education level; EXP = experience; SIZ = firm
size. In the three research models PRAC correspond to a function with combinations of the following variables. Research model 1: HRC, OLC, EL,
EXP and SIZ. Research model 2: HRC ITS, EL, EXP and SIZ. Research model 3: HRC, ITS, OLC, EL, EXP and SIZ. However, in research model 1
(PRAC = f(HRC, OLC, EL, EXP, SIZ)) and research model 3 (PRAC = f(HRC, ITS, OLC, EL, EXP, SIZ)), OLC has five dimensions (OLC-E, OLC-R,
OLC-I, OLC-D and OLC-P), it is measure using the fsQCA “fuzzyand” function. It is a mathematical logical operation in Boolean algebra called
“intercept.” Therefore, when OLC appears in a causal configuration, it means that this condition is a five-dimensional cumulative condition.

The intermediate solution in Model 2 (Table 5) shows six configurations that lead
to PRAC. ITS and SIZ are the core conditions for PRAC. ITS is present in five causal
configurations and SIZ in one. Model 2 also shows four causal configurations for the
absence of PRAC (Table 6). Here, HCR, EL and SIZ are the core conditions for the absence
of PRAC. However, ITS is not present in these solutions. The literature indicates that firms
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that have a high investment in ITS tend to have a good PRAC [27,28], since technology
provides the necessary mechanisms to convert inputs into sustainable outputs [25,29].

Table 5. Intermediate solutions for PRAC with ITS. Model 2(a): PRAC = f(HRC, ITS, EL, EXP, SIZ). Overall solution coverage:
0.786787. Overall solution consistency: 0.737200.

Configurations HRC ITS EL EXP SIZ
Coverage

Consistency
Raw Unique

1 • • 0.653200 0.076208 0.755129

2 • ◦ ◦ 0.392448 0.007527 0.864343

3 ◦ • • 0.385734 0.054554 0.792995

4 • • • 0.378529 0.005893 0.832660

5 ◦ • ◦ 0.447573 0.005584 0.825554

6 ◦ • • 0.389092 0.000000 0.836647

Note: Black circles (•) indicate the presence of a condition, and open circles (◦) indicate its absence. Large circles indicate core conditions (present
in both the parsimonious and intermediate solutions), and small ones identify peripheral conditions (present only in the intermediate solution).
Blank spaces indicate that the condition does not contribute to the configuration. PRAC = adoption of environmental practices; HRC = human
resource cost; OLC = organizational learning capability; ITS = information technology support; EL = education level; EXP = experience; SIZ = firm
size. In the three research models PRAC correspond to a function with combinations of the following variables. Research model 1: HRC, OLC, EL,
EXP and SIZ. Research model 2: HRC ITS, EL, EXP and SIZ. Research model 3: HRC, ITS, OLC, EL, EXP and SIZ. However, in research model 1
(PRAC = f(HRC, OLC, EL, EXP, SIZ)) and research model 3 (PRAC = f(HRC, ITS, OLC, EL, EXP, SIZ)), OLC has five dimensions (OLC-E, OLC-R,
OLC-I, OLC-D and OLC-P), it is measure using the fsQCA “fuzzyand” function. It is a mathematical logical operation in Boolean algebra called
“intercept.” Therefore, when OLC appears in a causal configuration, it means that this condition is a five-dimensional cumulative condition.

Table 6. Intermediate solutions for~PRAC with ITS. Model 2(b): ~PRAC = f(HRC, ITS, EL, EXP, SIZ). Overall solution
coverage: 0.634377. Overall solution consistency: 0.797445.

Configurations HRC ITS OLC EL EXP SIZ
Coverage

Consistency
Raw Unique

1 ◦ • ◦ 0.447573 0.045468 0.825554

2 • ◦ ◦ ◦ 0.357278 0.006751 0.878233

3 ◦ ◦ • • 0.359214 0.043247 0.798292

4 • ◦ • • 0.339853 0.015138 0.846580

5 • • ◦ • 0.361423 0.010868 0.855247

6 • • • • 0.286312 0.013407 0.893125

7 ◦ • ◦ • ◦ 0.216127 0.005891 0.922435

8 • • ◦ • • 0.220276 0.002983 0.900171

Note: Black circles (•) indicate the presence of a condition, and open circles (◦) indicate its absence. Large circles indicate core conditions (present
in both the parsimonious and intermediate solutions), and small ones identify peripheral conditions (present only in the intermediate solution).
Blank spaces indicate that the condition does not contribute to the configuration. PRAC = adoption of environmental practices; HRC = human
resource cost; OLC = organizational learning capability; ITS = information technology support; EL = education level; EXP = experience; SIZ = firm
size. In the three research models PRAC correspond to a function with combinations of the following variables. Research model 1: HRC, OLC, EL,
EXP and SIZ. Research model 2: HRC ITS, EL, EXP and SIZ. Research model 3: HRC, ITS, OLC, EL, EXP and SIZ. However, in research model 1
(PRAC = f(HRC, OLC, EL, EXP, SIZ)) and research model 3 (PRAC = f(HRC, ITS, OLC, EL, EXP, SIZ)), OLC has five dimensions (OLC-E, OLC-R,
OLC-I, OLC-D and OLC-P), it is measure using the fsQCA “fuzzyand” function. It is a mathematical logical operation in Boolean algebra called
“intercept.” Therefore, when OLC appears in a causal configuration, it means that this condition is a five-dimensional cumulative condition.

Finally, the intermediate solution in Model 3 (Table 7) shows eight configurations
that lead to PRAC. Here, ITS, OLC and SIZ are the core conditions. ITS is present in five
causal configurations, OLC in three and SIZ in one. In addition, there are seven causal
configurations for the absence of PRAC (Table 8). Here, HRC, OLC, EL and SIZ are the core
conditions. However, ITS is not present in these solutions.
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Table 7. Intermediate solutions for PRAC with OLC and ITS. Model 3(a): PRAC = f(HRC, ITS, OLC, EL, EXP, SIZ). Overall
solution coverage: 0.721535. Overall solution consistency: 0.771006.

Configurations HRC ITS EL EXP SIZ
Coverage

Consistency
Raw Unique

1 ◦ • • 0.462298 0.069423 0.794464

2 ◦ ◦ • ◦ 0.321358 0.085458 0.852616

3 • ◦ • ◦ 0.100179 0.013094 0.938528

4 • ◦ ◦ • 0.368816 0.029335 0.829176

Note: Black circles (•) indicate the presence of a condition, and open circles (◦) indicate its absence. Large circles indicate core conditions (present
in both the parsimonious and intermediate solutions), and small ones identify peripheral conditions (present only in the intermediate solution).
Blank spaces indicate that the condition does not contribute to the configuration. PRAC = adoption of environmental practices; HRC = human
resource cost; OLC = organizational learning capability; ITS = information technology support; EL = education level; EXP = experience; SIZ = firm
size. In the three research models PRAC correspond to a function with combinations of the following variables. Research model 1: HRC, OLC, EL,
EXP and SIZ. Research model 2: HRC ITS, EL, EXP and SIZ. Research model 3: HRC, ITS, OLC, EL, EXP and SIZ. However, in research model 1
(PRAC = f(HRC, OLC, EL, EXP, SIZ)) and research model 3 (PRAC = f(HRC, ITS, OLC, EL, EXP, SIZ)), OLC has five dimensions (OLC-E, OLC-R,
OLC-I, OLC-D and OLC-P), it is measure using the fsQCA “fuzzyand” function. It is a mathematical logical operation in Boolean algebra called
“intercept.” Therefore, when OLC appears in a causal configuration, it means that this condition is a five-dimensional cumulative condition.

Table 8. Intermediate solutions for~PRAC with OLC and ITS. Model 3(b): ~PRAC = f(HRC, ITS, OLC, EL, EXP, SIZ). Overall
solution coverage: 0.631863. Overall solution consistency: 0.796658.

Configurations HRC ITS OLC EL EXP SIZ
Coverage

Consistency
Raw Unique

1 ◦ ◦ • • 0.448225 0.062615 0.805560

2 ◦ ◦ ◦ • ◦ 0.316626 0.077496 0.859679

3 • ◦ ◦ • ◦ 0.097161 0.008904 0.947500

4 • ◦ ◦ ◦ • 0.363947 0.026436 0.830786

5 • ◦ ◦ • • 0.316766 0.003879 0.839240

6 ◦ ◦ • ◦ • ◦ 0.142530 0.005234 0.843909

7 ◦ • ◦ • ◦ • 0.056089 0.004986 0.819520

Note: Black circles (•) indicate the presence of a condition, and open circles (◦) indicate its absence. Large circles indicate core conditions (present
in both the parsimonious and intermediate solutions), and small ones identify peripheral conditions (present only in the intermediate solution).
Blank spaces indicate that the condition does not contribute to the configuration. PRAC = adoption of environmental practices; HRC = human
resource cost; OLC = organizational learning capability; ITS = information technology support; EL = education level; EXP = experience; SIZ = firm
size. In the three research models PRAC correspond to a function with combinations of the following variables. Research model 1: HRC, OLC, EL,
EXP and SIZ. Research model 2: HRC ITS, EL, EXP and SIZ. Research model 3: HRC, ITS, OLC, EL, EXP and SIZ. However, in research model 1
(PRAC = f(HRC, OLC, EL, EXP, SIZ)) and research model 3 (PRAC = f(HRC, ITS, OLC, EL, EXP, SIZ)), OLC has five dimensions (OLC-E, OLC-R,
OLC-I, OLC-D and OLC-P), it is measure using the fsQCA “fuzzyand” function. It is a mathematical logical operation in Boolean algebra called
“intercept.” Therefore, when OLC appears in a causal configuration, it means that this condition is a five-dimensional cumulative condition.

Therefore, the results show that the assumptions of fsQCA [53] are fulfilled. It can be
seen how more than one configuration of causal conditions leads to PRAC, and thus, the
existence of alternative combinations of causal conditions leading to PRAC is confirmed.
Furthermore, since these alternative causal configurations can produce the same result, the
principle of equifinality is confirmed. The solutions present coverage and coherence values
that respect the limits set by the literature [72].

Furthermore, our research models show that there are no pathways leading to PRAC
when ITS or OLC are not included in the model as a causal condition. In this way, our work
reveals the key role that technology and human resources management have in achieving
PRAC. The increasing introduction, improvement and application of new technologies in
firms help, in a clear and simple way, to improve and apply more environmental practices
within firms. New technologies, greater investment in human resources, a culture of
organizational learning and other firm and manager characteristics such as education,
experience or firm size can actually encourage the adoption of environmental practices [2].
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5. Discussion and Conclusions

Few empirical studies have shown the different pathways for PRAC [8,37,53]. This
paper contributes to the theoretical and empirical research with a relevant and original
qualitative method, fsQCA. The fsQCA in our research models shows new relations,
pathways and alternative configurations for PRAC that other quantitative tools do not
discover. Therefore, fsQCA offers alternative complex configurations of conditions for
PRAC. Our research models show that both sources are relevant: technological- and human-
resources-based. Contrary to quantitative approaches that only show single linear models
of PRAC in SMEs [73], our results show several pathways for PRAC and its absence. They
are relevant findings: the former points SMEs towards the ways to reach PRAC and the
latter warns SMEs about the pathways that do not lead to PRAC.

Given the results from our research models, all hypotheses are supported. In Model
1(a), OLC is a core condition for PRAC in three pathways. It is the main core condition in
this model for PRAC. However, in Model 1(b), the absence of OLC is a core condition in
two of three pathways for the absence of PRAC. Similar considerations can be made about
ITS in Model 2(a and b). In Model 2(a), ITS is a core condition for PRAC in five pathways
of six. However, in Model 2(b), the absence of ITS is a core condition in all pathways for
the absence of PRAC, totaling four pathways.

It is notable that OLC and ITS are complete substitutes (configuration 1 in Table 3 and
configuration 5 in Table 5). Such results reveal similar substitutable contributions of the
technological- and human-resources-based sources to PRAC. Yet, SMEs have other options
that lead them to PRAC. Regarding Tables 4 and 6, the evidence shows that the absence of
either OLC or ITS is associated with not adopting environmental practices.

Finally, in the full and integrative Model 3(a), ITS is a core condition for PRAC. ITS
is present in five pathways for PRAC, and OLC is present in three pathways for PRAC,
for eight total pathways. It is a relevant finding because technology is the most important
factor leading to PRAC. Model 3(b) also shows that the absence of ITS is a core condition in
six pathways for the absence of PRAC.

Therefore, our separate research models show that there are more ways to reach PRAC
if we take into account human learning factors within the organization, such as OLC, than
if we only adopt technological factors, such as ITS. In this sense, with Model 1 (OLC),
seven paths lead us to PRAC, and with Model 2 (ITS), six paths lead us to PRAC. It is also
relevant to note that the model that incorporates OLC without ITS (Model 1) offers firms
fewer avenues in which they face the absence of PRAC, as there are only three. On the
other hand, the model that incorporates ITS without OLC (Model 2) offers firms one more
way to avoid PRAC; that is to say, in this case, four routes can condition the absence of
PRAC, one more than in the previous case. Therefore, if we analyze these results separately,
we could advise firms that, mainly, the optimum component that can shape and be present
in different combinations to arrive at PRAC is the OLC. Additionally, we may interpret it
such that depending on technology involves a higher risk of not achieving PRAC.

On the other hand, the main conclusions drawn from the complete and integrative
research model shown in this paper to obtain PRAC show that it is desirable for firms
to dedicate their efforts to joint investment in personnel management practices and the
adoption of new technologies for obtaining PRAC. As can be seen in Model 3, when the two
sources (OLC and ITS) are integrated, more paths are obtained to reach PRAC than when
a firm decides to focus more on one source than on another to obtain PRAC. Our third
model makes it clear that the adoption of information technologies such as key training,
storage and communication can help firms to be more efficient when implementing PRAC.
Regarding the lack of PRAC (Table 8), it is worth noting that all the configurations present
the lack of OLC or ITS or both. Such findings seem to validate a contrario the relevancy of
such conditions to achieve PRAC.

Finally, there seems to be a special contribution of ITS to PRAC, since there is no
configuration leading to PRAC in the absence of ITS (Tables 5 and 7). On the contrary, it is
possible to reach PRAC with the absence of OLC (configurations 3, 4 and 5 in Table 3, and
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configurations 2, 3 and 4 in Table 7). Such findings give strong support to arguments in the
literature on the technological basis of PRAC [74].

In addition, in the three research models, other conditions such as EL, EXP and SIZ
are relevant for obtaining PRAC. For example, in Model 1, SIZ is a central condition to
reach PRAC in two causal alternatives. EL and EXP are important as well, but they are
not central conditions. In addition, it must also be taken into account that the conditions
related to the manager and the size of the firm, if not managed properly, can lead to other
combinations or paths heading towards the absence of PRAC. In Model 2, SIZ is also a
central condition for obtaining PRAC in at least one path. The same happens in Model 3.

In summary, our findings indicate that by focusing on variables such as OLC, a firm
can find more paths that lead to PRAC. Additionally, with a joint focus on OLC and ITS, it
must be taken into account that only investing in ITS and not in OLC is riskier when trying
to implement PRAC.

The main goal of this paper was to find complementary pathways and conclusions
about PRAC by applying fsQCA [73–75]. Our study shows that fsQCA is a strong tool that
allows discernment of how factors are combined to generate (or not) PRAC. Moreover,
fsQCA allows the important roles of OLC and ITS in inducing PRAC to be checked.
Likewise, fsQCA discovers asymmetrical relations between conditions.

For managers, the findings indicate that to adopt PRAC in firms, it is necessary to
consider a TBL approach and factors derived from it. States should focus on new formulas
and regulations that help firms to be able to adopt PRAC through a clear commitment to
their human resources and technology. In addition, several practical recommendations can
be derived from our study:

1. Investment in human resources for the adoption of PRAC:

∗ Training in sustainability for the application of PRAC.
∗ Management of motivation and values of employees oriented towards PRAC.
∗ Foster a corporate culture of sustainability.
∗ Creation of internal rules for correct application of PRAC.

2. Organizational learning capacity for PRAC:

∗ Foster a culture of trial and error—that is, of experimentation.
∗ Possibility of taking risks when implementing new sustainable practices.
∗ Promotion of teamwork and communication.
∗ Let employees give ideas and make decisions regarding PRAC.

3. Information technology support for the adoption of PRAC:

∗ Implementation of environmental information collection systems to determine the
needs internal and external to the firm.

4. Adoption of environmental practices:

∗ Code of ethics for all members of the firm that facilitates the adoption of PRAC.
∗ Implementation of energy-saving practices.
∗ Implementation of reverse logistics practices.
∗ Diversification of products towards economic products.
∗ Training on social and environmental needs.

We are aware that this study has some limitations. This paper focused on a limited
population segment: 349 Portuguese SMEs certified as innovative in various industry
categories (manufacturing, power and gas supply; water supply and pollution; building;
vehicle trade and repair; transport and storage; catering; information and communication;
housing; scientific activities; administrative activities; health activities; other services).
Future studies should focus on other segments but also on other economic agents (large
businesses, transnational corporations, etc.). Although our study to analyze the representa-
tiveness of the sample in the population was based on an analysis of variance (ANOVA)
between firms that responded early and those that responded late, future studies could
perform further analyses of representativeness, for example, between how the firms of one



Mathematics 2021, 9, 1553 18 of 21

industrial sector and another behave among the twelve that were represented in this study
to ensure that there are no significant differences between the responses of the different
industrial sectors. In addition, our study focused only on three factors that can affect the
adoption of environmental practices in firms: company size and the level of education
and experience of the manager. Future studies may include more business factors such
as the type of firm according to its legal and commercial form and more characteristics
of the manager, such as political ideology, among others, that may affect the adoption of
environmental practices. Another constraint is that this research is confined to Portugal.
The conclusions may have been slightly different if the survey had a wider geographical
extension or if it were answered in another country, so the use of an international database
may allow improvement of the conclusions that we have extracted in this work. Although
the response rate was representative, it can be considered slightly low (5.1%). Another
issue that could be addressed in future research is the sustainability of ITS. It is certain that
ITS leads to PRAC, but the development of technology can also affect PRAC negatively.
Technology requires intensive computation resources with large energy consumption.
Therefore, the findings of this research should be interpreted with the above considerations
and new studies. Finally, let us point out that the use of alternative analytical tools to
fsQCA based on fuzzy sets, such as fuzzy correlation indexes and fuzzy multiple criteria
decision-making, and other quantitative methods, such as SEM, etc., should be considered
in future research.
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