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Abstract: Higher education institutions (HEIs) are influential social institutions which educate future
decision-makers and shape society as a whole. Motivated by new public management, the proliferation
of business tools, and a rising awareness for responsible acting, environmental management has
also become a matter for HEIs. Focusing on performance outcomes and improvement based
mechanisms leads to a professionalization through the active management of environmental issues.
Therefore, the support of management structures is an essential prerequisite when implementing
environmental efforts. Thus far, little attention has been dedicated to environmental management
performance and steering processes of environmental issues in HEIs, which marks the research gap
of this study. This article presents results of a survey on the concept of environmental management
performance (EMP) based on Trumpp et al. (2015) aiming to answer the research question of
how HEIs conduct environmental management along the dimensions of EMP, which includes
environmental policy, environmental objectives, environmental processes, organizational structures,
and monitoring. The results show that, as of now, HEIs pursue no common practice when approaching
EMP. Nevertheless, two thirds of the respondents show an orientation towards sustainability with
particularly high values regarding issues of environmental policy.

Keywords: higher education institutions; sustainability assessment; environmental management
performance; German-speaking countries; survey

1. Introduction

Higher education institutions (HEIs), as important societal pillars, play a key role in shaping future
generations and paving the way for sustainable development [1,2]. In their role as educational
institutions, the creation of knowledge and the promotion of ideas for society are their major
undertakings. Besides the core tasks of teaching and research, environmental efforts concerning
the institutions” operational performance have gradually emerged. With the conservation of resources,
saving energy, or the reduction of waste [3], an integrated understanding of taking responsibility for
their own actions has spread within many organizations, including HEIs.

With increased awareness of one’s own social responsibility, the wish to fulfill it and to set a good
example also rises [1]. As a result, practices dedicated to the systematic management of these tasks,
such as environmental management systems, have been established and promoted.

Despite these instruments originally being designed for the business context, they quickly became
useful in public organizations such as HEIs. Over time, these became increasingly common as a tool for
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managing environmental responsibility on campuses of various European countries [4]. The associated
thinking of improvement-based mechanisms and performance enhancement instigates a general
professionalization of organizational processes, including the handling of organizational responsibility
with regard to sustainable action [1]. This occurred in the context of a general transfer of business
practices to public administration, resulting in a more holistic approach and professionalization of the
organizations [4].

In order to meet these growing challenges, and to meet the requirements of a whole-institution
approach, the role of management is becoming increasingly important for the professionalization and
control of organizational activities.

Management plays a core role in the allocation of resources, strategic alignment, and the planning,
implementation, and evaluation of activities [5,6]. This gives HEIs a greater significance in dealing
with ecological sustainability aspects by extending their responsibilities from a purely operational
level to a more strategic one. Despite expanding to include management functions, the performance of
HEISs regarding ecological aspects is largely excluded from management considerations. Concepts that
examine environmental management performance (EMP) in the context of HE remain nonexistent
thus far.

As the systematic literature review by Roos and Guenther [7] shows, an examination of EMP has so
far played a minimal role in the assessment of (ecological) sustainability at HEIs. Although individual
aspects of environmental management at HEIs can be assigned to the dimensions of the EMP according to
Trumpp et al. [8], no systematic approach based on performance standards is pursued. For this purpose,
a step-by-step integration of control mechanisms within the framework of a holistic institutional
approach is suggested, which is oriented towards a growing integration of management capacities at
HEIs. However, most of the research to date has been devoted to case studies of other topics, such as the
investigation of success factors and obstacles or the implementation of sustainability in HEIs [1,8-10],
while others examined the assessment of sustainability engagement [3,11,12]. While this research
strand mainly draws on case studies, another research strand, which is represented in more recent
research, uses surveys to investigate new insights into implementation efforts to generate sustainability.
This research direction is increasingly turning to systematic approaches that examine the management
of sustainability and environmental aspects at the management level. Although these approaches are
aimed at managing sustainability at an executive level, this research is based on general practice-driven
implementation efforts with the aim of initiating engagement. However, approaches examining
environmental sustainability from a systematic management performance-driven perspective have not
yet been investigated [13-15]. This represents a blind spot in the research on controlling sustainability
at the management level and thus marks the research gap in the present work.

On the basis of these insights, the present survey study provides first evidence on the management
of environmental sustainability in HEIs along the dimensions of EMP according to Trumpp et al. [8].
Trumpp et al. distinguish between environmental management performance (EMP) and environmental
operational performance (EOP). We focused our survey on EMP. The associated research question is
therefore dedicated to the following topic:

How do HEIs conduct environmental management along the dimensions of EMP, including
environmental policy, environmental objectives, environmental processes, organizational structures,
and monitoring?

In our view, this shows a major weakness in the efforts to adopt a whole-institution approach.
Although the measurement of EMP is an important aspect, without an overall institutional view of
the interrelationships in the network of effects with policies, objectives, structures and processes,
their long-term significance and effects remain limited. A task will be to anticipate the growing need
for forward-looking management and to perceive EMP as an overall institutional task. Thus, it is a
management mission to address and combine the necessary tasks of sustainability management.
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To answer this research question, the study investigates the present environmental sustainability
efforts of HEIs to assess the application of environmental management. Therefore, the survey applied
the dimensions of EMP [8] to identify relevant management structures and dimensions. Though
the origin of the EMP construct is from the business context, the concept is also applicable for other
organizations, such as HEISs [8].

The cross-sectional survey study addressed all public HEIs in German-speaking countries
(i.e., Germany, Austria, and Switzerland).

Our study makes two contributions to the literature. First, survey-based research provides the
opportunity to investigate relatively complex, multi-faceted phenomena which occur in their natural
setting, and surveys are particularly suitable for gathering data on respondents’ beliefs, attitudes,
and perceptions that drive their behavior [16]. Thus, the survey method allows for mapping current
practices in the field, providing insights into intriguing research topics that require further research or
that have not yet been studied [16]. The survey study adds to the mostly qualitative research in this
area [17,18] reporting on implementation approaches, value-driven behaviors, or discussing factors of
success by exploring how HEIs incorporate environmental concerns in their management bodjies.

Second, the study expands the existing literature on sustainability in public HEIs by investigating
the managerial perspective of engagement. Since current studies on sustainability at HEIs mainly
discuss possible pathways of implementation or the assessment of existing practices, the survey
contributes to a holistic perspective by examining the management process along the different
dimensions of EMP [16]. The study highlights the role of management functions, which enables new
perspectives on the often-ignored aspects of systematical internal steering and processing by the top
management. This produces a better understanding of objectives and conditions of the successful
implementation of sustainability as a cross-cutting function within HEIs.

The remainder of this paper is structured as follows. In the next section, we describe the survey
design and the measurement of the constructs. In Section 3, we present the descriptive results. Finally,
we discuss our findings and present implications, suggestions for future research, and limitations of
our study.

2. Materials and Methods

2.1. Data Collection and Sample

The population comprises all public HEIs in Germany, Austria, and Switzerland with a total
number of 339. The HE systems of these three countries are comparable in their composition with
a strong state regulation in the HE sector [19]. A standardized questionnaire was developed based
on the recommendations of Dillman, Smyth and Christian [20] and pretested with five experienced
sustainability practitioners and five experts from the research field. The experts from the HE
sustainability practice had recommended a subdivision into “measures” (e.g., energy efficiency) and
“fields” of action (e.g., teaching and research). The survey was developed in English to adopt items that
had been published in English and afterwards translated into German. The wording of selected items
was adjusted to the HE context. In order to ensure consistency in the two languages, an independent
translator was asked to back-translate the survey [21]. After revising the questionnaire, we sent it to
the person responsible for environmental issues in the individual HEIs in December 2017. We have
proceeded, as follows, to select the appropriate respondent. We first tried to contact the person
responsible for sustainability. If this was not possible, we searched for a person responsible for
environmental issues, then for a person responsible for occupational health and safety or, finally,
for a person responsible for public relations with a request to forward the questionnaire to a person
responsible for sustainability and environmental issues.

The survey implementation contained the following four steps: (i) initial e-mailing, (ii) first
follow-up, (iii) second follow-up, and (iv) third follow-up. The first step involved an e-mail that was
sent to every contact person, including a cover letter and the questionnaire as an interactive PDF
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form. The first follow-up was a replacement of the questionnaire and contained the same elements as
described in the first step but was sent to those who had not answered, while the second and third
follow-ups were phone calls.

In total, the survey generated a response of 33 (GER: 27; AUT: 4, CH: 2) usable questionnaires,
which were sent exclusively to state HEISs, resulting in a response rate of 9.7%. The response rate
is hardly comparable with other studies as surveys in HE on the topic of sustainability are scarce.
However, the findings show that sample selection bias is not a major concern [22,23], following the
suggestions of Armstrong and Overton [24]. First, in Table 1 we first match the HEI's characteristics
of our sample with known attributes of the population (i.e., organizational size, country of origin,
and type of HEI). HEIs with less than 7000 students are categorized as small, with at least 7000 and less
than 24,000 students as medium, and with at least 24,000 students as large (similar to the classification
of Burrell et al. [15]). Using a chi-square difference test, a significant difference in responses is only
found for type of HEIs, which means that fewer universities of applied science and more universities
responded than expected. Second, in Table 2 we compare latent variable scores between early and late
respondents to test for non-response bias following the idea that “less readily” available responses
(i.e., late respondents) are equivalent to non-responses. We define early respondents as those who
answered at least with the first follow-up. No significant differences were found. For this reason,
it is rather unlikely that there is a systemic bias on the basis of differences between early and late
respondents. Nevertheless, we are aware of the relative low number of total responses as a limitation
of our findings. Response rates around 10% can also be found in other recently published surveys
(e.g., Guenther/Heinicke [22] with 11.26%, Bisbe and Malagueno [25] with 13.21%; de Geuser et al. [26]
with 9.5%; Libby and Lindsay [27] with 13.6% and 1.5% response rate for two sub-samples). The decline
in response rates is also reported in recent methodological papers (e.g., Hiebl and Richter [28]; van der
Stede et al. [29]). Thus, we finally decided not to apply statistical tests in our Results section. For the
Results section, we use boxplots to display the data of the survey more on an explorative level.

Table 1. Non-response test for organizational size, type of HEI (Higher Education Institution), and
country of origin.

Organ?zatlonal Received Expected Type of HEI Received Expected Cour}tr.y of Received Expected
Size Origin
Large 6 3.6 University 17 10.9 Germany 27 25.7
Medium 8 8.1 University of Austria 4 4.1
Applied 16 22.1 -
Small 19 21.3 Sei Switzerland 2 3.2
clence
Total 33 33 33
Chi-
square test 1.850 5.092 0.459
statistic
df 2 1 2
p-value 0.397 0.024 ** 0.796

The Table reports the results of the chi-square statistics for the tests of regional distribution and of type of higher
education institution (HEI). * Significant at the 0.1 level. ** Significant at the 0.05 level. *** Significant at the 0.01
level; two-tailed tests.
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Table 2. Non-response test for latent constructs.

Latent Constructs Early Respondents Late Respondents Mann-Whitney U Test
Environmental Policy 4.15(n=22) 3.75(n=11) Z =-0.860, p = 0.390
Environmental Objectives 3.76 (n = 22) 345(n=11) Z =-0.748,p = 0.455
Environmental Processes 422 (n=22) 3.33 (n=11) Z=-1.514,p=10.130
Organizational Structure 3.82 (n=22) 3.55 (n=11) Z =-0.404, p = 0.686
Monitoring Systems 3.46 (n=22) 3.10 (n =11) Z =-0.765,p = 0.444
Overall EMP 3.88 (n=22) 342 (n=11) Z =-0.860, p = 0.390

The Table shows the construct means of the early and late respondents of our sample for the latent constructs of
the structural model. * Significant at the 0.1 level. ** Significant at the 0.05 level. *** Significant at the 0.01 level;
two-tailed tests.

2.2. Measures

By addressing persons in charge of environmental management, we aimed to assess the
performance of each institution compared to the average of public HEIs of similar size at the
public level. Therefore, we refer to the work of Trumpp et al. [8], who define and conceptualize
a measurement of environmental management performance that comprises the five dimensions of
environmental policy, environmental objectives, environmental processes, organizational structure,
and environmental monitoring to pursue a systematization of engagement in order to map the status
quo of environmental management performance.

We use 12 items each to measure environmental policy, environmental objectives,
and environmental processes; 13 items to measure environmental monitoring; and 2 items to measure
organizational structure. All items are based on a seven-point Likert scale with midpoint and endpoints
labeled as categories (1 = strongly disagree/not at all; 4 = neither nor; 7 = strongly agree/completely).

In close coordination and cooperation (dialogue, meetings and questionnaire pretest) with
experts in operational environmental management at the TU Dresden, a total of four core areas of
environmental management were identified in addition to the dimensions according to Trumpp et al.,
which are important for the investigation of EMP in the context of HEIs and were therefore also
considered as independent fields in the questionnaire: (1) Energy efficiency, (2) fresh water consumption,
(8) resource consumption, and (4) emission reduction. Furthermore, we developed certain domains
within HEIs bearing key management responsibilities in terms of environmental performance. These
responsibilities spread over the measures of (5) procurement, (6) facility management, (7) event
management, (8) disposal, (9) research and education, (10) mobility, (11) human resource management
(HRM), and (12) marketing. With this general structure, the questionnaire portrays the essential fields
of action and measures to uncover environmental performance within the dimensions of EMP.

3. Results

For the visualization of our results, we use SPSS 25.0 and MS Excel software programs to create
boxplots. Boxplot diagrams allow for a summarization of a dataset along the values of minimum,
lower quartile, median, mean value, upper quartile, and maximum. This kind of illustration enables
benchmarking and interpreting the results, especially for smaller sample sizes.

The box describes the lower and upper quartile, with the vertical line crossing it as the median.
The whiskers connect the quartiles with the minimum (left) and maximum (right). The position of the
triangle displays the mean value (see Figure 1). This shows if performance is below or above average.
If a value is located within the light grey area or even above, the performance is between the median
and the upper quartile. If a value is located in the dark grey area or even below, the opposite is true.
The interquartile distance defines the range of the box, whereas the size of the whole boxplot represents
the range of all answers given on the question.
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Lower Lower Upper Upper
Whisker Quartile Quartile Whisker

]

Minimum Mean Median Maximum

Figure 1. Description of boxplot diagrams (own illustration).

For the analysis, we divided the questionnaire into different sections following the dimensions of
EMP. For each question, within the sections, we generated a boxplot diagram. The following section
describes the results based on the fields of action and measures proposed above.

The first boxplot addressing environmental policy (see Figure 2) shows that energy efficiency
is, on average, the most elaborated field of action (mean = 4.64). Policies concerning the reduction
of emissions show a slightly below average level. The examination of water consumption and
resource utilization deliver average patterns (mean = 4.15 and 4.21, respectively). Turning to HEIs’
environmental performance, policy issues concerning waste management show an above mean value
(4.79). Considering also the median, disposal policy appears to be a well-elaborated topic. This may
be due to legal requirements regulating such matters in German-speaking countries. Concerning
mobility, the mean value is 4.21, which is below the median of 5, though the average performance is
below average.

When it comes to environmental policies for the case of marketing or HRM, the results tend
towards a lower level (1st quartile starts with a value of 1, which means strongly disagree), which is
also confirmed by low mean values (3.03 and 3.25, respectively).

For the dimension of environmental objectives (see Figure 3), the measures of energy efficiency
(3.94), water consumption (3.58), resource utilization (3.67), and emission reduction (3.48) show a
level slightly below average. Consulting the median confirms the trend of a generally only medium
adoption in practice. Finally, objectives on energy efficiency show the best average outcome, although
the interquartile distance covers a broad range (values between 2 to 6). However, environmental
objectives appear to be remarkably well-elaborated concerning disposal (mean = 4.36), as we can see
the median reaching a high level (=5.00) compared to the other fields of action. Mobility objectives
show a pattern similar to that of the policy dimension, since a mean value of 3.72 lies slightly below the
median of 4.00. As was already observable for the dimension of environmental policy, marketing and
HRM consistently show a low level of agreement (mean = 3.00 and 3.03, respectively). This becomes
even clearer, since the lower quartile starts with the lowest value of 1 (=strongly disagree). Remarkably,
event management shows almost similar values of agreement (mean = 3.13).
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Figure 2. Results for the dimension environmental policy.

From the boxplot for environmental processes (see Figure 4), we can observe the highest approval
rates for energy efficiency improvements (mean = 4.27), although only at a slightly better value.
Processes improving the consumption of water (3.91), improving resource efficiency (3.85), or reducing
emissions (3.79) show an average agreement. Looking at processes concerning environmental
performance, they show a similar level of assessment. The mean values are located between 3.34 (event
management) and 4.63 (disposal), which provide no considerable indications corresponding with our
observations for the dimension of environmental objectives. The higher mean value and median for
waste management again results from legal requirements which regulate mandatory waste disposal.
The processes of mobility show a mean value of 4.03 corresponding to the median (value = 4.00).
In terms of marketing and HRM, the low values (mean for both = 3.26) reveal a weak level of consent.

205



Sustainability 2020, 12, 655

strongly strongly
O  Outlier  --A - Mean2 disagree agree
1 2 3 4 5 6 7
ks
:: O Energy Efficiency (n=33) I—| 4 |—|
T
2 /
4 ’
'§ ) Water Consumption (n=33) I—ClI’—i
e '
£ e \
g 8 Resource Utilization (n=33) l—‘IlI’—i
T
£ ,
2
gl ) Emission Reduction Targets (n=33) »—:Ej—<
g \
\
: e R s
\
\
. 9] Facility Management (n=33) I—| ‘AI l—i
b= ’
E 4
3o Event Management (v32) | [
L N
= N
&
X R e i
2 /
2 £
2 O Research and Education (n=32) I—| A] |—|
= f
: !
g o N
X e
E /
g - z
3} Human Resources & Organization (n=32) |:E’—|
1
'
3 e I ey S —
1 2 3 4 5 6 7

Figure 3. Results for the dimension environmental objectives.

The exploration of the organizational structure (Figure 5) follows an alternative design diverging
from the interrogative form of the other dimensions. Since this section asks about implementation efforts
of HEIs with the aim of revealing certain structures related to environmental topics, the standardized
question pattern is unsuitable for providing appropriate results. Therefore, the dimension for
organizational structures captures items on training and internal communication. The results
show that trainings for employees on environmental topics are generally perceived below average
(3.39). The application of adequate internal communication tools for an improved management of
environmental topics centers around a mean value of 4.06. Remarkably, the interquartile distance

covers a broad spectrum ranging from 2 (=disagree) to 6 (=agree).
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The boxplot in Figure 6, for the dimension of monitoring systems for environmental management
performance, indicates that HEIs mainly apply measurement tools for the case of energy efficiency
(mean = 4.27). Here we can observe a slightly higher mean value than in other fields of action (water
use: 3.67; resource use: 3.24; emission reduction: 3.09). The efficient use of resources, which includes
tools for the reduction of emissions and the application of monitoring systems, appears to be slightly
underrepresented. In both cases, the lower quartile starts with the value of 1 (=strongly disagree).
Regarding the fields of action, HEIs, on average, perform best concerning disposal aspects. With a
mean of 4.19 and a median of 5, again this appears to be the topic with the most emphasis, since
regulatory requirements force HEIs to adopt certain disposal procedures. Interestingly, measurement
tools for green procurement are obviously not in use, as the mean value of 3.00 indicates a general below
average adoption. Similar to the low levels of agreement for the dimensions of policies and objectives,
the assessment of monitoring for mobility issues is below average (mean = 3.45), which again is below
the median of 4.00. Finally, event management (mean = 3.06), marketing (mean = 2.57), and HRM
(mean = 2.65) consistently show the same below average performance as the other dimensions. In all
these fields, the lower quartile begins with the value of 1 (strongly disagree) and ends with the value
of 4 (partly agree). Especially for the case of marketing, the median shows a considerably low level
(value = 2.00). The final question on environmental monitoring systems for other relevant fields of
HEIs shows a low mean of 2.79.
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Figure 6. Results for the dimension monitoring systems.
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In summary, the analysis allows deeper insights into the performance dimensions of EMP for
HEIs. In the next step, our study examines the mean scores over all items for each EMP dimension
(Table 3), which allows for implications on the performance of each single EMP dimension for the HEIs.

Table 3. EMP (Environmental Management Performance) mean scores for the EMP dimensions.

Dimension of EMP  Environmental Env. Env. Org. Monitoring
Score Policy Objectives Processes Structures Systems
Mean Value 4.0 3.6 3.9 3.7 3.3

Apparently, the dimension environmental policy shows the highest mean value of 4.00. This shows
the general commitment of HEIs to proclaim sustainability engagement on an institutional level. A
similar value can be found for the dimension environmental processes (mean = 3.9). This supports
a certain anchoring of the environmental engagement within the institutions. The organizational
structures with a mean of 3.7 are directly interrelated to these processes and objectives (mean = 3.6),
consequently followed by monitoring systems (mean = 3.3). In sum, the relative moderate commitment
for EMP of HEIs may be due to different emphasis of the HEI's top management for environmental
issues in general over other issues at the HEI as well as individual commitment within the HEI's
top management.

A further split of the results for the different EMP dimensions by size in Table 4 delivers an even
more detailed picture of the performance of the HEIs.

Table 4. EMP mean scores and HEI Size.

Dimension of EMP  Environmental Env. Env. Org. Monitoring  Total

Size Policy Objectives  Processes  Structures Systems EMP
Small Size 3.79 3.44 3.59 3.76 3.08 3.52
Medium Size 3.90 3.43 4.20 3.69 3.69 3.78
Large Size 4.88 4.65 4.67 3.67 3.70 4.28

Evidently, large institutions perform, on average, better than small or medium ones. Going from
large to small, the study observes a slope of mean values in almost every dimension, whereas the gap
between large and medium-sized institutions shows to be more considerable than between medium
and small ones. Not surprisingly, the mean value of total EMP also reflects these size effects.

Furthermore, when dividing the sample into two groups of high and low performers, we examine
what makes the difference between good and bad performance in terms of EMP. For this case, the mean
EMP scores for each EMP dimension are taken and aggregated to one total EMP score of each HEIL. We
classify HEIs as high performers when the mean score value is greater than 5.00 and as low performers
for mean score values of less than 3.00. Cases between 3.00 and 5.00 are categorized as medium [30].

In total, the study identified 7 high performers, 11 low performers, and 15 medium performers.
Based on this categorization of HEIs, an additional in-depth analysis of each category was conducted.

Publicly available information on the integration of environmental topics in HEIs” policies, as well
as objectives, structures, processes or monitoring on the websites of the HEIs, was examined for further
information on environmentally relevant performance characteristics in order to enrich the existing
data from the survey to find out more about further efforts on (environmental) sustainability within
the curriculum, research projects or voluntary self-obligations. Furthermore, the study sought proof of
institutional anchoring within management bodies or formal commitments in the published statements
on mission, values, or strategy. In addition, this information was matched with a possible assignment
within the EMAS register to see if an institution’s performance is based on external validation.

For the case of high-performing HEIs, the study identified a continuous orientation towards
sustainability in research and teaching programs. In approximately 70% of the cases, we could find
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evidence for institutionalization within the institution’s structures, resulting in a mean value of 5.7
for this specific EMP dimension. The strongest mean value could be observed for the dimension
environmental policy (6.3), followed by environmental processes (5.9) and environmental objectives
(5.8). Interestingly, environmental monitoring appears to be an outlier, since the mean value of 5.1 lies
noticeably below the other dimensions. Four of these seven institutions are also registered with EMAS.
Differing from this pattern, two cases have high total EMP scores but no publicly available information
on certain activities is provided. The mean value of high performers over all EMP dimensions is 5.8.

In the case of low-performing HEIs, the examination on the publicly available information
delivered no further information on sustainability activities, neither in research and teaching, nor
for the institutional context. Remarkably, almost two-thirds of the low performing HEIs are rather
small, with only 10% of low-performing institutions being large. As was already observable within
the high-performing HEISs, structures (2.2) show the highest adoption, followed by policy (2.0) and
processes (1.9). Unlike the high-performer group, the mean monitoring performance (1.8) of low
performers exceeds the performance on environmental objectives (1.7). Interestingly, we also found
evidence for engagement in research or teaching or even both, which obviously did not result from
an increased environmental management performance of the institution as such (cases 15 and 18).
The mean value of low-performing institutions over all EMP dimensions is 1.6.

In the group of medium-performing HEIs, the results show a heterogeneous picture. Almost
two-thirds of the medium-performers show an orientation towards sustainability, at least in research
and teaching, in institutional bodies, or even both. The mean value for policy shows the highest
value (4.4), followed by processes (4.4) and objectives (4.0). In contrast to the other performing
groups, organizational structures (3.9) seem to be underdeveloped, while monitoring (3.6) appears
to be relatively less common. Remarkably, in two cases, the study found no indication for actual
engagement, which could explain the average results (cases 21 and 24). In contrast, the study also
finds cases showing activities in research and teaching and in institutional anchoring (cases 1, 22 and
33). Surprisingly, none of the medium cases have undertaken EMAS registration. The mean value of
medium performers is 4.0, congruent with the median value of our scale.

4. Discussion

This survey study examines the incorporation and operationalization of environmental issues in
HEIs” management and answers the research question of how HEIs conduct environmental management
along the dimensions of EMP, including environmental policy, environmental objectives, environmental
processes, organizational structures, and monitoring. The empirical data provide insights into the status
quo of adoption and examine HEIs” environmental performance along the EMP dimensions of policy,
objectives, structures, processes, and monitoring. The results show that environmental sustainability
issues in fact play a role within HEIs” management, though the distribution across the different
dimensions differs noticeably. The difference in performance levels between environmental objectives
and environmental policy indicates a gap in the translation of (voluntary) commitments into clearly
defined environmental objectives. The decoupling of these two aspects shows that although there is a
basic awareness of the need to take environmental concerns into account, this awareness remains stuck
on an abstract level and thus calls into question the actual will to commit oneself more, which ultimately
leaves the impression of lip service. When looking at a whole-institutional approach, it becomes clear
that although there is a willingness to assume responsibility at management level, this does not appear
to be perceived as a core task of HEI action. In this understanding, efforts to establish supporting
structures, processes or control mechanisms, in an effort to improve EMP, seem less promising in the
long term.

Including the low average performance in terms of monitoring systems, a possible misfit with
regard to effective management becomes noticeable (You cannot manage what you do not measure),
which might be due to mutual reinforcement in conjunction with weak goal setting.
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Despite great efforts with a total of five rounds, only a relatively low response rate could be
achieved among the HEIs surveyed. Although we exhausted all possibilities from a methodological
point of view [28], we were not able to increase the response rate significantly. This may be due to the
fact that there are no central contacts in the HEIs with regard to EMP. Since this survey was developed
together with practical experts from the HE environmental management along the usual cascade of
responsibilities for environmental issues in HEIs, the usual persons in charge seem only partially
informed about the surveyed topics for the cross-section of HEIs. This leads to the conclusion that
concrete contact persons, if any, are difficult to identify for the broad field of sustainability management.
This may be due to a lack of consent on the managerial level, suggesting that holistic responsibility has
not yet been regulated within the organization. This leads to the assumption that the spread of the
cross-sectional function of sustainability management in HEIs has so far been low and a silo thinking
(e.g., facility management, operations, focus on environmental or waste topics) according to defined
responsibilities prevails.

With regard to the adoption of ecological sustainability in HEIs, another reason may be the lack of
consent at the management level, which can be derived from a lack of relevance to the topic. There is
some competitive pressure on HEIs with regard to integrating sustainability in research and teaching
performance, but sustainability aspects, so far, are of minor relevance. Possible reasons could be that
the public financing of HEIs through target agreements contains few or no sustainability targets. This
means that the ministries do not tie any sustainability goals to the general budget of the public HEIs,
thus the topic of sustainability plays a subordinate role. A similar result is reported in Heinicke and
Guenther [31] for the implementation of management control systems. The authors argue that the
fulfillment of political and legal requirements is of highest priority in order to secure funding for the
HEI and it suppresses the adoption of management systems if not explicitly demanded or connected
with funding.

Another reason for the relatively low and rather diverse adoption rates in our survey may be that
sustainability management in HEIs is driven by the individual engagement of single players within the
HEIs. This is confirmed by experiences of the authors in the research project HOCH-N. The HOCH-N
project consists of a research network of 13 German universities as well as a number of committed
institutions, organizations, and individuals from the academic environment who are dedicated to the
question of sustainable development in the HE context. Respondents that are part of this network show
a markedly sharper ecological sustainability profile in terms of policies, goals, structures, processes,
and monitoring compared to HEIs that are not involved.

Our study contributes to the discussion of sustainability in HEIs in two ways. First, the study
provides a survey-driven empirical approach for the systematization and relevance of environmental
management aspects for determining the EMP of HEISs.

The vast majority of studies on environmental aspects of sustainability at HEIs, to date, have
investigated success factors for the implementation of sustainability in the institution on a case-by-case
basis. Due to the high contextual specifics, a generalization of the results has been possible only
to a limited extent. The investigation of the introduction of sustainability from the ground up
follows different development paths, mostly relating to the voluntary commitment of motivated
actors. The present study allows to exceed the limitations of institutional specifics and to achieve
a degree of generalizability. Furthermore, the study is oriented towards mechanisms of control
as they are established in the corporate context as well as in new public management. Thus, the
approach ties in with existing management structures and allows adopting a whole-institution
approach from a management perspective. In addition to the examination of general success factors,
the study shows where, from an organizational perspective, challenges for the implementation of
sustainability can exist, and provides indications of how these can be mastered with the help of a
performance-oriented approach.

The present study expands existing empirical research by investigating, by way of a broad
survey, the occurrence of EMP in the context of HEIs. To the best of our knowledge, there are

211



Sustainability 2020, 12, 655

currently no other survey studies which have assessed the EMP of management bodies for the case of
HEIs. Based on our full sample of HEIs from German-speaking countries, with no major concerns of
response bias, the study expands the relevant literature by clarifying the importance of environmental
management performance as a holistic (management) approach across the dimensions of EMP and its
relevance to the measurement and management of environmental aspects at HEIs. It is evident that
an organization-wide approach to managing environmental performance cannot be viewed solely at
management or operational level, but must be implemented as a bipolar flow, flanked by voluntary
engagement and stakeholder participation bottom-up and top-down in the organization if it is to
be successful.

In view of the results of the study, it may also be useful to include aspects of organizational culture
in the consideration. As Niedlich et al. [32] have shown in their study, organizational culture plays a
crucial role in HEI's governance for the implementation of sustainability aspects. Cultural orientations
at management level can thus act as a stimulus or barrier to the success or failure of implementation.
With regard to EMP, it might be useful to consider these aspects of organizational culture.

In summary, the analysis shows an average moderate level of EMP and an interrelation between
an increased EMP and ambitions for sustainable research and/or teaching.

Environmental policy shows, on average, the strongest emphasis, whereas monitoring systems
tend to have received lesser attention. Furthermore, according to our results, the study discloses an
association between the environmental performance level for EMP and an institution’s size. Analyzing
distinct fields of action and measures of environmental performance shows a moderate performance
on disposal topics (mean value 4.49), energy efficiency (4.10), and facility management (4.04) issues.
On the downside, the results show weak performance for marketing (2.96), HRM (3.05), and event
management (3.25) topics.

A stronger performance in the field of waste disposal topics might be caused by the presence of
distinct legal requirements regulating the waste management of (public) organizations and firms.

High performance levels in both functions of energy efficiency and facility management might
result from a remarkable overlap in their practical execution. Since energy efficiency may also be
included in an environmentally sustainable facility management, their mutual affection under the lens
of practical operations appears to be evident. Another reason for these results might be due to low
thresholds for taking action. In both cases, the implementation and operation of optimization potentials
requires relatively short decision-making processes or top management commitment, but mainly
personal engagement and willingness to contribute from the person(s) in charge of the function.

Remarkably, there is a missing entanglement with procurement issues (3.67) since maintenance
requires appropriate supplies of operating resources. This actually contrasts with the performance
results in the dimension of environmental processes (see Figure 6). Interestingly, more than half of the
responding institutions have staff in charge of environmental (sustainability) issues (regardless of their
size). According to our results, it seems that those functions are predominantly assigned to the HEI's
facility office, since the study measured a strong EMP centered on central functions (especially facility
management and disposal). However, this shows that an institutionalization of engagement does not
lead automatically to an increase of the HEI's overall environmental management performance, since
distinct fields of action and measures appear to perform weaker than others. This might also arise from
a general lack of comprehensive systems of sustainability objectives, which require a holistic approach
that includes all EMP dimensions.

As a second contribution, the study expands the current literature on sustainability in public HEIs
by exploring the role of management for the implementation of (environmental) sustainability efforts.
The application of EMP enables a new perspective for the understanding of aims and conditions of the
successful implementation of a holistic sustainability approach within HEIs.

With a moderate adoption of environmental policies, processes and organizational structures,
and a low dissemination of monitoring systems, EMP does not seem to have supported the change of
perspective from an output orientation (e.g., reduction of waste and energy) to an outcome orientation
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for societal welfare (role model for students and researchers). With a general willingness to become
active at the top management level, the operational practice (so far) is not sufficiently capable of
fulfilling this commitment.

As the results show, environmental management is an emerging issue for HEIs in their endeavor
to fulfill their social mission and reduce negative impacts of research and teaching. With the apparent
willingness of management bodies to adapt environmental sustainability into their policies and
structures, a first step towards the implementation of environmental management has already been
made. However, the existing structures also must cover operational practices to pursue a holistic
approach to implementing sustainability across the institution, thereby ensuring the lasting success of
these efforts.

5. Concluding Remarks

Based on these findings, the study proposes distinct implications for both decision makers
(e.g., administrators, environmental management officers, and the HEI’s top management) and
researchers. First, the pledge of engagement within the policy must be translated into certain goals
guiding environmental officers and enabling the assessment of activities through monitoring systems,
including the distribution of (financial) resources for the appropriate allocation of means to implement
sustainability. Importantly, measuring the allocation and use of means is crucial for building long-term
structures enabling continuous (improvement) processes. Applying monitoring systems in that context
not only contributes to assessing the EMP, but also enhances transparency and broadcasts information
on the progress of implementation and improvement, improving the social credibility needed to pursue
the intended policies and objectives.

Second, the results suggest the charge of environmental sustainability within HEIs is complex.
It seems that the success of certain efforts depends on the setting of the person(s) in charge of these
issues. Apparently, environmental sustainability seems to be located within the facility division in
most cases. This may be a logical consequence of the importance of this field of action, which, however,
likewise neglects other fields. A possible solution might be the implementation of cross-sectional posts
that can manage and control all relevant fields of action and measures of environmental sustainability
simultaneously. Another option describes participatory approaches supporting existing structures
to implement policies and objectives by voluntary engagement or shared governance. Since distinct
stakeholder groups, such as students or staff members, are directly affected by HEIs and therefore have
a legitimate claim to participate, their involvement on a voluntary basis could have the potential to
foster environmental engagement and integrate relevant target groups into decision-making processes.

The aforementioned points to the third implication on continuity and impact. Since our study
observes a weak anchoring of environmental objectives and an even weaker embedding of monitoring
and control mechanisms, the measurement and assessment performance of environmental issues under
the lens of EMP remains limited to short or mid-term effects. Generating impacts should actually
be the standard for engagement, but appropriate indicators or measurement tools are still missing.
Nevertheless, the fact that HEIs have established structures suggests a positive development and
shows their willingness to contribute and shoulder responsibility. Turning to impact measurement,
the question arises as to how HEIs can pursue purpose through their actions.

As many other surveys, our study also has limitations providing avenues for future research.
One major limitation in the generalizability of the results lays in the fact that only German-speaking
and state-run HEIs are taken into account. Public sponsorship and state funding are a decisive
differentiating factor in comparison with other countries and also in contrast to private HEIs. Future
research may assess whether our findings also hold for other regions and HEI settings. Another major
limitation is the relatively low total number of responses which does not allow for statistical testing of
our findings. Thus, interpretation of results has to be conducted carefully. In addition, the unit response
tests indicate that the sample contains more universities than universities of applied science than
expected, which could bias our findings. Therefore, future research could examine the EMP for other
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countries or HEI cultures (e.g., UK or US). Furthermore, future researchers could draw a comparison
between private and public institutions. A replication of our HE setting in other global regions, as well
as a comparison with other educational systems (e.g., North America, Australia, and Asia) could
also be an interesting endeavor. It is also conceivable to expand our survey to performance issues
in teaching and research in relation to the operational performance of an HEI to assess the overall
sustainability performance of an HEL

Another future task will be to define an HEI's responsibilities to planet and people beyond the
core business of teaching and research. This opens the field of whether the terms sustainability and
responsibility can be regarded as complementary or as competing terms associated with different
functions. Thus, a future research question could cover whether it is useful to introduce an overarching
sustainability (performance) management on all dimensions of the triple bottom line or if treating each
dimension (i.e., environmental and social sustainability) separately is more appropriate. Based on
the results, HEIs are moving in the right direction, even though there is a considerable potential for
institutions to improve further, and ensure this progress continues long into the future.
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Abstract: This paper analyses the relationship between the intellectual capital of higher education
institutions (HEIs) and their sustainable development practices, and assesses whether higher education
institutions’ sustainable development practices are related to their stakeholders” quality of life.
Using a structural equation model, two model specifications are estimated, gathering primary
data from a convenience sample composed of 738 full-time students and 587 teachers/researchers
at seven Portuguese higher education institutions. The findings reveal that intellectual capital
influences sustainable development practices directly and positively, whereas sustainable development
practices influence students’ quality of life in a significant way, although the same is not verified
for teachers/researchers. These findings provide insightful implications for policy-making and
intellectual capital management for practices in higher education institutions; firstly, by showing that
the sustainable development concept is associated with HEIs’ practices of economic, environmental,
social and organisational sustainability; secondly, by concluding that public Portuguese HEIs need
to improve the social dimension of their sustainable development practices, and here there may be
room for improvement in the institution through better and more proficient social engagement that is
more directed to the challenges of sustainability and social change; and thirdly, by showing that the
inclusion of better sustainable practices has repercussions on the quality of life of all stakeholders.

Keywords: higher education institutions; intellectual capital; performance; quality of life;
sustainable development

1. Introduction

The different ways in which organisations, cities, regions and countries manage and introduce
intellectual capital (IC) practices have been found to be a decisive factor, not only for their reputation,
competitiveness and wealth, but also in raising their sustainability, focusing on citizens” quality of life
(QoL) and contributing to a more sustainable and balanced society [1]. Despite the remaining gap and
lack of information in the literature about how intellectual capital and sustainability influence each
other from the practitioners’ perspective, researchers’ theoretical perspectives have shown how IC and
sustainability are closely related [2]. For example, it was revealed that a country’s knowledge assets and
intangible assets have significant implications for its future value, inasmuch as they represent a source
of skills and competences considered essential for national economic growth, the development of
human capital and promotion of QoL [3]. Adding to the previous statements, knowledge, creativity and
innovation have become the main factors stimulating social and economic development, reinforcing
the role of IC in generating sustainable growth and development [4].
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IC plays an important role in determining regional competitiveness, being even more important in
regard to sustainable regional competitiveness, and it is assumed that the most important intellectual
resources are those that contribute to the creation of a competitive advantage and so result in an
improved economic situation of a region [5]. For example, Dal Mas [6] demonstrated the relationship
between IC and sustainability from a practitioner’s point of view, supporting the interlink between IC
and sustainable regional competitiveness. In addition, it increases society’s awareness of sustainability,
defines a region’s legal and institutional environment, expresses relationships between the various
stakeholders and, as a whole, creates the basis for forming sustainable competitive advantage.
According to Malhotra [7], the intangible assets of a country have significant implications for the future
national value, because they represent a source of the skills and competences considered essential to
national economic growth, human development and QoL.

Higher education institutions (HEIs) are also part of this premise, as they are experiencing the
challenges of sustainability, which is increasingly recognised as an essential driver for the development
of sustainable societies [8], and also contributing to the QoL of their stakeholders and the populations
where they are located [9]. Several challenges have been faced by HEIs, namely regarding budget
reductions, which imply the implementation of efficiency and cost reduction logics, as well as adopting
new community welfare promotion practices to improve their own quality of academic life (QAL).
In this way, HEIs reinforce the attractiveness and retention of human and financial resources, which will
positively contribute to the sustainability of these institutions. HEIs have shown a growing commitment
to sustainable development (SD) through their mission statements, support and agreements, as well as
through the effective implementation of the initiatives and practices of SD [10]. In recent years, some
studies have been carried out regarding HEIs’ involvement in the implementation of SD practices,
e.g., [10-12]. These practices are linked to different dimensions (e.g., economic, environmental, social
and organisational) and are integrated into the main activities of HEIs, namely teaching, research,
operations, social commitments and culture [10].

Bearing in mind the publication by UNESCO [13] for education institutions, including HEISs, it is
recommended that all their processes should be based on sustainability principles. In specific terms,
for SD practices in HEISs to be more effective, according to UNESCO, the institution as a whole has to be
transformed. Such a whole-institution approach aims at mainstreaming sustainability into all aspects of
the education institution, which involves rethinking the curriculum, campus operations, organizational
activities, culture, student participation, leadership and management, community relationships and
research [14].

In the literature, the concepts of sustainability and SD are commonly considered interchangeable,
and sometimes as equivalent, e.g., [15,16]. This study, in the same line as stated in [17], assumes
that sustainability is a principle, while SD relates to a social process involving choices and decisions
towards sustainability. In other words, SD is the means to achieve sustainability, which is the final,
long-term objective [16]. Therefore, HEIs have a fundamental role to perform in implementing and
leading SD initiatives through the institutions” internal policies and practices.

Following this line of research, having as a vision the whole-institution approach mentioned
above, the objective of this study is to fill this research gap in the perceptions of the stakeholders of
Portuguese HEIs in relation to their SD practices, and, in turn, investigate how these practices can
contribute to these stakeholders” QoL. Regarding HEIs’ IC, there is still room and a need to understand
how the management of IC can be articulated according to the existing SD practices in these institutions,
so that the latter can function as mechanisms to identify existing gaps in HEIs’ strategic reports and
plans to be filled in the short and long-term.

Considering the above and the stakeholders’ perspective, this study aims to fulfil the following
objectives: (i) ascertain whether there is a direct, positive and significant relationship between HEIs’
IC and their SD practices; and (ii) check whether HEIs” SD practices are directly, positively and
significantly related to their stakeholders” QoL, thereby shedding light on a new perspective of the
ongoing research on IC.
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Considering the importance of IC, and having found no studies so far relating HEIs" IC with
their own SD practices and QoL, considering stakeholders’ perception, this study proposes to analyse
SD practices, through economic, social, environmental and organizational dimensions, and the QoL
of HEIs’ stakeholders (students, teachers/researchers) through: (i) students” quality of academic life
(QAL); and (ii) through the quality of work life (QWL) of teachers/researchers. This approach is of
interest to both the scientific community and to HEI managers, as it is an innovative and relevant
subject, never before studied, and may lead to better results for students and greater motivation among
their collaborators.

To fulfil these aims, there is, first, a brief overview of the evolution of the literature; firstly, on IC
in HEIs and the relationship with SD practices, and secondly on the relationship between SD practices
in HEIs and QoL. Then, two models are presented and tested through quantitative analysis, gathering
primary data from students and teachers/researchers at seven Portuguese HEIs, using a structural
equation model (SEM) and the partial least-squares (PLS) method in order to verify the robustness of
those relationships. Finally, the conclusions, implications and limitations of the study are elaborated.

2. Intellectual Capital of HEIs and Sustainable Development Practices

As entities involved in the creation and spread of knowledge, HEIs have been taking on a more
entrepreneurial role, involving networking and international collaboration, and are increasingly more
articulated in regard to critical issues of sustainability and social change, as stated by [18]. These
authors highlight the fact of this idea being in line with the perspective of the fourth stage of IC, i.e.,
the creation of knowledge focused on the ecosystem. Studies related to this stage defend a change
in approach to understanding the drivers of wealth creation, based on a balance of intellectual and
financial measures, in order to create a more holistic vision of the national innovation capacity and the
renewal of society and politics [19].

Therefore, monitoring IC is a way of measuring and controlling intangible and fundamental
elements for these organisations [7], at the same time as ensuring SD. Similarly, the management of
IC and its importance in HEIs are examples of issues studied by various authors, e.g., [20], as well
as the association between HEIs” IC and sustainability [7], and how SD can be integrated into HEIs’
practices [21].

Many HEIs have begun to incorporate SD practices into their systems and a variety of sustainability
assessment tools have been developed to support HEIs in systematically measuring, auditing,
benchmarking, and communicating SD efforts to their stakeholders [22]. As an example, it may
refer to the Association for the Advancement of Sustainability in Higher Education (AASHE), which
began in 2006. AASHE empowers higher education faculties, administrators, staff and students to
be effective change agents and drivers of sustainability innovation [23]. This association developed
the Sustainability Tracking, Assessment and Rating System (STARS), which is a framework for
colleges and universities for measuring their own sustainability and it is the product of an extensive
stakeholder engagement process. This approach fits also with the key elements for whole-institution
approaches mentioned by UNESCO [13], as it allows the HEI, together with its stakeholders (e.g.,
teachers/researchers and students), to jointly develop the vision and strategic plan to implement SD
practices in the whole institution.

However, despite the role played by HEIs in promoting SD being recognised as essential,
e.g., [24,25], with examples of SD practices in different dimensions (e.g., environmental, economic,
social and organisational) worldwide and integrated in HEIs” main activities (e.g., education, research,
operations, social involvement and governance/culture) [26], some articles, e.g., [10,21,27] have pointed
out that SD practices vary considerably from one HEI to another, and as for results found for SD
practices implemented in Portuguese HEIs specifically, this is still at an early stage.

The potential impacts on HEIs” SD are based on practices related to economic growth, changes
in social and business practices, social cohesion, contributions to climate change, sustainable human
behaviours and urban development [22]. The most explored dimensions related to SD, in the HEI
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context, are environmental, social/cultural, economic and organisational/educational/political. These
dimensions are integrated into activities related to teaching, research, campus operations, community
actions, assessment and the drawing up of reports [10]. Some authors identify three fundamental
dimensions of SD: economic, social, and environmental [11,28]. However, it is increasingly common to
find other dimensions, such as organisational, e.g., [29,30] and cultural, e.g., [29,30]. In the specific case
of HEISs, the following dimensions were proposed in regard to the implementation of SD practices:
environmental, economic, social/cultural, and organisational/educational/political, e.g., [10,24,31].
This study considers that SD practices operate in the following four dimensions: economic, social,
environmental, and organisational.

In the same vein of [10], the economic dimension of SD involves practices of economic viability
and considers economic needs (e.g., concern about economic performance, plans and actions to
improve energy efficiency, and budgeting for practices that promote sustainable development).
The social/cultural dimension concerns the actions of an organisation’s human resources or the
surrounding community (e.g., policies to promote equality and diversity, developing and participating
in recreational, cultural or sporting activities, concerns and initiatives regarding social inclusion
and scientific initiatives directed towards the outside community). The environmental dimension
proposes including environmental concerns and practices in the institution’s strategy (e.g., constructing
sustainable buildings on campus, separating waste and sending it for recycling and equipment to
generate renewable energy). Finally, the organisational dimension concerns how institutions mould
their behaviour and values, and how the different stakeholders perceive and if they are satisfied
with approaches and objectives related to sustainable development (e.g., declarations and statements
on the HEI's views and formal documents on values, strategy, transparency in governance and
ethical commitments).

Some authors highlight the importance of stakeholders’ perceptions in research related to HEIs
SD, e.g., [12,32]. The discussion on sustainability is based on stakeholder theory [17]. Stakeholder
theory aims to analyse the relationship between an organization and the economic and social actors
(individually or collectively) that affect, are affected by, and have interests in the procedural and
substantive aspects of corporate activities. The management principles of stakeholder theory are
reflected in the new model of HEIs” governance through the presence of different internal and external
stakeholders in the various management organs [33]. In addition, the stakeholder satisfaction affects
organisations’ competitiveness and image, with stakeholders’ needs and expectations affecting the
organisation’s management system [34]. The same author concluded that a wide understanding and
incorporation of these needs in the management system can contribute to achieving the objectives
proposed and increasing stakeholders’” QoL.

HEIs’ IC can be one of the key elements in promoting SD [7], and in its generalized expression,
the SD concept represents an evolutionary coordination of various concerns linked to well-being, such
as social, cultural, economic and environmental concerns [35]. Furthermore, these authors emphasize
that sustainable behaviour is conceived as actions that contribute to the QoL of current and future
generations. HEIs IC is identified in various studies as a composite of human capital, structural capital
and relational capital, e.g., [36,37]. This capital approach differentiates from the one presented in the
scope of the theory of capital developed by Pierre Bourdieu, since the latter considers other types of
capital, such as economic capital, cultural capital, social capital and symbolic capital [38]. In this scope,
it deserves to be outlined that, in the case of social capital, Bourdieu [38] refers to networks as a form
of social capital, but also incorporates the nature of culture and how it is reproduced and transformed,
as well as how it connects to social stratification and the reproduction and exercise of power, which is
connected with the mode of how human capital evolves in the scope of social systems, as a heritage
and a reproductive mechanism of social stratification. In this study, HEIs" IC stems from the triad of
capitals; human, structural, and relational, having as reference the studies of [36,37].

In the HEI context, human capital is the sum of explicit and tacit knowledge held by all the human
resources existing in the institution (teaching, research and development, management, directing

’
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and administrative staff in all services), acquired through both formal and non-formal education
and the training processes included in their activities [20,39,40]. According to the vision expressed
in [41], human capital can play an important role in SD practices, through the intermediation between
the various stakeholders and regional actors, through the demonstration of good practices such as
developing management activities, strategic planning, construction projects, minimizing waste and
practices of energy efficiency and sustainability, and responsible purchasing programmes, and through
good, environmentally-friendly initiatives with an impact on the campus. Leaders can offer incentives
to recognise and reward staff for becoming involved in groups leading SD in the academic and regional
community. Notably, [10] concluded that, in general, Portuguese HEIs value and stimulate professional
and personal development (e.g., vocational training, academic training), in order to ensure the adoption
of good practices within the institution.

Additionally, in the HEI context, structural capital includes all explicit knowledge interrelated with
the internal processes of the promotion, communication, and management of scientific and technical
knowledge in the organisation, which spans both organisational aspects (operating environments
derived from the interactions between research management and the organisation of processes,
organisational routines, corporate culture and values, and internal procedures, within the scope of
quality and information systems, among others), and technological aspects (technological resources
available in the university, such as bibliographic and documentary resources, archives, technical
developments, patents, licenses, software, and databases, among others) [39,42]. For example,
in [43], the structural capital was related to the SD practices towards the improvement of some
organisational processes and practices, such as structural improvements based on new technologies
(databases, intellectual property) and organizational culture based on the management of environmental
sustainability practices. However, in [10], it was stressed that, until now, in Portuguese HEIs the focus
has been on processes related to the separation of waste and its forwarding for recycling and plans to
reduce the production of waste (e.g., paper, plastic, metal, oils, batteries), so as to ensure SD.

Concerning relational capital in the HEI context, this reflects the extensive collection of economic,
political and institutional relationships that have been built up and maintained between HEIs and their
non-academic partners (companies, non-governmental organisations, local government and society in
general), as well as the perceptions others hold of the institution in terms of its image, attractiveness,
trustworthiness and security, among others [40,42].

Relational capital is the connector between the HEI and its various stakeholders, partners,
firms, institutions, etc. In [44], the importance of relational capital for SD was revealed, in that it
stimulates people’s participative and cooperative capacity and makes them responsible for community
development, through promotion and interaction between people, structures and institutions, sustained
by mutual trust, tolerance and cooperation, as well as mutual respect, civility and participation.
Initiatives related to SD in education, research, operations and the outside community help HEIs
to respond to various challenges, attracting resources, lowering costs, promoting more effective
management and tackling new challenges in society [45]. All this will also contribute to a more positive
image of the HEI, attracting more students, promoting quality and excellence, and thereby contributing
to the HEI's internationalization.

Considering the above, the following research hypothesis is formulated:

Hypothesis 1 (H1). HEIs" IC has a positive and significant influence on the institution’s sustainable
development practices.

3. Sustainable Development Practices and Quality of Life

The idea that economic development must be sustainable implies recognising the basic idea that
natural resources are scarce and limited, therefore accepting that different socio-economic activities
must be restrained [46]. However, according to the same authors, the concept extends ideologically to
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the cultural and social relations involved in SD processes, including those affecting social well-being
and QoL.

The concept of sustainability emphasizes the idea of human behaviours that allow individuals
in the present and future to satisfy their needs without exceeding nature’s capacity to recover the
resources extracted from it [47,48]. These human behaviours involve psychological tendencies and
behaviours that show concern about conditions in the physical environment and the completeness of
the social environment [46].

In turn, QoL covers a number of indicators portraying various environmental, social, economic
and subjective factors [49]. Therefore, a better QoL can be achieved in societies that enjoy a well
preserved and constructed natural environment, as well as good governance and good levels of
physical health, economy and subjective well-being, as highlighted by [46]. The same authors conclude
that, consequently, the interactions between human beings and their physical and social environment
should create high levels of satisfaction with these factors, besides well-being and happiness, if these
interactions are pro-sustainable—that is, if they are committed with aspects concerning sustainability
issues in their daily lives, such as shared value, social welfare and environmentally friendly practices.
Furthermore, Moser [50] claimed that a pro-sustainable relationship with the social and physical
environment results in satisfying humans’ needs and conserving that same environment. Taking care of
the environment, conserving and preserving it, is a commitment that all organizations will be urged to
make in the short term because it raises the QoL of individuals in the workplace (microenvironment) and
those who inhabit the global space (macroenvironment) [51]. SD practices imply the improvement of
QoL through satisfaction with many aspects of life, such as education, justice, community participation
and recreation [52]. Thus, environmental, cultural and economic factors can interfere with the degree
of satisfaction with life, especially if biological needs, safety aspects, social aspects, and psychological
aspects have been minimally affected [53].

HEISs contribute to SD through their teaching, research, extension and management practices [54].
Following the statements of [55], a sustainable HEI is one that values the quality of teaching, implements
practices aimed at improving the quality of academic life (QAL) and is concerned about managing the
use of natural resources. Therefore, in the perspective expressed in [56], HEIs should integrate the
principles and practices of sustainability, as that vision and institutional orientation is revealed to be
important in undertaking a necessary process of awareness among the academic community and to
help decision-making, planning and operational processes.

The psychology of sustainability and SD [57] looks at sustainability not only in terms of the
ecological and socio-economic environment, but also in terms of improving everyone’s QoL, as
mentioned in [58]. In this line of thought, the same authors highlighted that it is essential to analyse
the quality of working life (QWL), as professional activity plays a fundamental role in determining
employees’ physical and mental health and well-being. Similarly, in [59] it was claimed that SD can
only materialize in work environments that promote employees” well-being.

As an indicator of well-being, QoL is, today, also an extremely important factor [9], as in its
wider sense it involves the components of individuals’ lives related to their financial situation, health,
interaction with the environment, social relations, affective life, leisure, satisfaction with life and other
aspects. QoL is a concept that has inspired much research in the last few decades and had a strong
influence on social and political trends applied to various fields, such as urban and regional planning,
health promotion and also in social and economic investigation [60].

The literature available in this field can be divided into two types of studies: (i) the studies that
consider QoL as a set of purely economic factors (GDP per capita, cost of living, employment, scale
economies, etc.), determinants of the growth, decline and competitiveness of organisations [61]; and
(i) as a set of non-economic factors, as a subject of research in the quality of academic life of students
(QAL) (satisfaction with services, emotions felt in campus, etc.), e.g., [62-68], or as a factor for assessing
quality of work life (needs for satisfaction in a physical and emotional line) (QWL) [69-73].
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Some studies demonstrate the relationship between HEIs’ IC and SD [7,22,74], and between HEIs’
IC and QoL [9,75], but after checking some recent literature reviews regarding IC [19] and searching
the most renowned databases (e.g., Web of Science and Scopus), there were no studies which aimed to
simultaneously analyse IC, SD and QoL in HEIs, considering their stakeholders’ perceptions.

The SD practices can be related to QoL. For example, the social dimension of SD in the HEI context
is associated with the quality of work and the quality of life in the academic community [10]; SD in HEIs
is a type of development that ensures individuals” QoL through the conservation and preservation of
the environment [54]. For example, in [50] it is stated that problems related to noise and environmental
pollution are frequently mentioned by individuals as threats to their QoL [76]. If HEIs promote SD
practices on campus, such as noise reduction, diminishing the use of paper and recycling campaigns
by providing containers for this purpose, they can contribute to greater satisfaction among students.

Recent years have witnessed an exponential increase in the number of studies on QoL in educational
environments in relation to the different individuals and groups therein [63,67,68,77-79], more
specifically in the areas of students’ QAL, e.g., [64—68] and the QWL of teachers and researchers [70,71].
QAL can be assessed in terms of feelings of global satisfaction with the student’s experience of life
at university [80]. QAL concerns the degree of need for satisfaction and the experiences that create
positive emotions in the context of university life experienced by students [81]. Furthermore, the QAL
corresponds to a sub-domain of QoL in general, expressed through the satisfaction revealed with the
domain of university life [63,80]. These same authors conceptualized QAL as students’ general feeling
of satisfaction with the experience of university life through the presence of positive sentiments and
the absence of negative ones.

QAL has also been measured as a composite of cognitive assessment, i.e., satisfaction of needs
in life in the HEI, and affective assessment, referring to positive and negative affective experiences
occurring throughout the period of studies at the HEI [64-68] This study adopts the view proposed
in [80] regarding QAL, for whom this is defined according to the global feelings of satisfaction a student
experiences in relation to university life. As QAL is measured through the determinants of satisfaction
with HEI life [68], these SD practices are expected to contribute positively to students” QAL.

According to some studies, SD has a relationship with QoL [46], and with QAL [10]. If QAL
measures students’ QoL in the HEI context, then QAL can supposedly be affected by HEIs” SD practices.
As mentioned, no studies are known to relate HEIs” sustainable development to students” QAL. For
greater understanding of this connection, the following research hypothesis is formulated:

Hypothesis 2 (H2). Sustainable development practices in HEIs have a positive and significant influence on
students” QAL.

QWL considers the organisational environment according to a wide range of needs for staff
well-being at the workplace [69,82]. QWL has a multi-layered, dynamic structure covering different
concepts such as safety at work, reward systems, workflows, opportunities for educational and work
development, and participation in decision-making processes [70].

In [69], it was stated that QWL describes human resources’ satisfaction of seven principal needs,
namely health and safety, economic and family, social, esteem, self-updating, knowledge and aesthetic
needs. However, in [80], these measures were conceptualized for updating QWL in terms of satisfaction
composed of two sets of needs. Firstly, we have the composite of satisfaction of lower order needs,
which includes satisfaction of health and safety needs, as well as satisfaction with economic and family
needs. Secondly, we consider the composite of higher order needs, which includes satisfaction of social,
esteem, self-updating, knowledge and aesthetic needs. These authors argued that the examination of
the relative effectiveness of higher and lower order needs helps to prioritize the satisfaction of workers’
needs. This method was also validated in [71].

QWL has been studied and defined by various authors e.g., [69,80,83,84]. However, the present
study focuses specifically on HEIs, using the definition proposed in [85] for conceptualizing QWL—that
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is, the staff’s satisfaction with a variety of needs through resources, activities and results arising
from participation in the workplace; and for measures of QWL, the updated needs proposed
by the first authors were stated in [86]. Various studies in the field of QWL dealt with HEI
teachers/researchers [70,71,73], but so far no studies are known to have dealt with the relationship
between sustainable development practices in HEIs and the QWL of teachers/researchers, and so this
is an innovative approach with potential interest for both researchers and HEI managers.

As already stated, SD affects QoL [46]. For example, recycling paper and other office material
can make people feel that they are contributing to improving the state of the planet, and, as such, feel
prouder of the place they work in, i.e., greater satisfaction and, therefore, a better QWL. A similar
feeling is hoped for when the HEI contributes proactively to the balanced development of society
through actions of social responsibility. A widely used definition of social responsibility for SD is that
of the World Business Council [87], according to which corporate social responsibility is organisations’
continued commitment to behave ethically and contribute to economic development, improving the
QoL of the workforce and their families, as well as that of the local community and society in general.
For example, in [88], the social dimension of SD was positioned as a motivational factor for the staff
working in the organisation. Therefore, teachers and researchers” involvement in actions to help the
community will make them feel better and consequently have a better QWL.

If QWL is people’s response or affective reaction to the organisational system [89] and measures
teachers and researchers’ QoL in the HEI context, then QWL can supposedly be affected by HEIs’
sustainable development. To deepen the understanding of this connection, the following research
hypothesis is considered:

Hypothesis 3 (H3). Sustainable development practices in HEIs have a positive and significant influence on the
QWL of teachers and researchers.

Considering the literature review and the research hypotheses formulated, two models of analysis
are proposed in Figure 1. Model 1 is concerned with students’ perceptions, and Model 2 relates to
teachers and researchers’ perceptions.

Model 1

® o - @
N H>
Figure 1. Cont.
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Figure 1. Influence of higher education institutions” (HEIs) intellectual capital (IC) on their
own sustainable development practices and on students’ quality of academic life (QAL) and
teachers/researchers’” quality of working life (QWL). Source: Own elaboration.

4. Research Methodology

With the motivation of accomplishing the objectives, this study was analytical and correlational,
because it sought to explore the variables and the relationships between them, and it was cross-sectional
because the samples were taken in a single period. The purpose of the study was descriptive because
it aimed to discriminate the determining factors possibly associated with the phenomenon under
study [90]. Through a quantitative, objectivist and, therefore, deductive approach, this research was
supported by models built on results and previous research, with quantitative indicators collected
through a questionnaire.

4.1. Unit of Analysis

The subject of study corresponded to the entirety of the diverse internal and external stakeholders
of Portuguese State HEIs. Based on [91], students and teachers/researchers were selected for this study,
given their importance and relevance for the study objectives. The selection of this population was
justified as it ensured a diversified sample with the representation of one HEI per region NUTS II level
(The Nomenclature of Territorial Units for Statistics (NUTS) is developed by Eurostat, and employed
in Portugal for statistical purposes (https://ec.europa.eu/eurostat) and considered the entirety of these
seven HEIs as a suitable laboratory to test the effects of IC on QAL and QWL. Due to limitations, in
terms of data access, the sample’s design incorporated seven HEISs, for the total number of seven NUTS
I regions in Portugal, in order to ensure the total geographical coverture of Portugal, including five
regions from continental Portugal: North, Centre, Metropolitan area of Lisbon, Alentejo, and Algarve,
and also two autonomous regions: Madeira and Azores.

The Portuguese higher education system (public and private) is a binary system, where we can find
the university education that is oriented towards the supply of solid scientific formation, joining efforts
and competences of teaching and research units and the polytechnic education that is concentrated
especially on applied sciences, vocational training and advanced, professionally-oriented technical
training. In the current study, the decision was taken to focus on public university education, since
they correspond to the dominant share of institutions providing higher education and research services
in Portugal; this option facilitated the comparative analysis and representativeness of the results.
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4.2. Instrument for Data Collection and Variables

Quantitative data were collected through a Questionnaire A, for students, and a Questionnaire
B, for teachers/researchers, resorting to structured, closed questions. A seven-point Likert scale was
used for the answers. This scale seems to be the most correct in this study as the respondents build
acceptance levels according to their experiences and social influences, giving the opportunity to give
clear answers instead of neutral or ambiguous answers. This type of scale has already been used in
similar studies related to IC, e.g., [20], QAL, e.g., [68], and QWL, e.g., [71].

Both questionnaires were pre-tested to ensure that all the questions were understood and accepted
in the same way by all respondents. Subsequently, some of the items of both questionnaires were
adapted to improve comprehension.

4.2.1. Variables for IC

IC was measured considering the dominant triad formed of human capital (HC), structural
capital (SC) and relational capital (RC), in line with the multidimensional analysis suggested in [19].
To determine the type of IC indicators, the methodological design proposed in [92] was followed. The
32 key indicators used for IC are presented in Supplementary Materials Annex 2.

4.2.2. Variables for Sustainable Development

The variables to measure the SD practices in HEIs are based on the study developed in [10]. The
dimensions used are economic, environmental, social and organisational (see Supplementary Materials
Annex 2).

4.2.3. Variables for QAL

Concerning QAL, as mentioned in the literature review, previous studies such as [64,65,68] were
the cornerstones.

For the cognitive component, the scale proposed in [64,65] was adopted; and for the affective
component, the criterion adopted in [64,65] was used, resorting to the scale proposed in [93]. Both
criteria (cognitive component, affective component) have already been used and validated in previous
studies, such as [67,68] (see Supplementary Materials Annex 2).

4.2.4. Variables for QWL

As for QWL, several studies were considered, e.g., [69,71,80], incorporating the correspondent
adjustments (see Supplementary Materials Annex 2).

4.3. Sample and Data Collection Procedure

The definitive sample was collected between November 2017 and February 2018, in two phases.
In the first phase, the questionnaires were sent by e-mail to seven Portuguese HEIs (see Table 1), via the
Communication and Image Department at the University of Beira Interior. This e-mail, containing a
link to the questionnaire, explained the purpose of the study, ensuring that participation was voluntary,
anonymous and confidential.

In the second phase, as the first phase did not result in a representative sample, some paper
questionnaires were administered in the classroom. The potential bias of students’ non-response was
assessed through t-tests, with no significant differences being observed between the two groups.

The participants in this study were 749 students and 587 teachers/researchers, having eliminated
eleven student questionnaires as they were not correctly completed. The final sample comprised
738 students and 587 teachers/researchers (Supplementary Materials Annex 3 shows the sample
characterisation with distribution of respondent students and teachers/researchers by HEI, area of
study, gender and age group).
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Table 1. HEIs, geographical area of location, weight by HEI, total of students (S) and teachers/researchers
(T/R) samples.

Region Weight HEIs  Total Sample Optimum

HEIs (%) Collected Sample Size *

(NUTS II) S T/R S T/R S T/R

ISCTE-Instituto U. Lisboa Metropolitan Area of Lisbon 16.67  13.1 118 77 109 70
U Acgores Autonomous Region of Acores 5.29 6.6 48 39 35 30

U. Algarve Algarve 14.61 107 98 64 96 64

U. Beira Interior Centre 12.86 17.6 132 105 84 105

U. Evora Alentejo 1216 138 88 82 80 83
U. Madeira Autonomous Region of Madeira 5.27 6,8 35 41 35 41

U. Minho North 33.14 314 219 179 217 173

Total 100 100 738 587 656 566

Legend: S = Students; T/R = Teachers/Researchers. * The optimal sample size to be collected at each participating
HEI was determined for a confidence level of 99% and considering a sampling error of 5%, as proposed by [94].
Source: Own elaboration.

5. Presentation and Discussion of the Results

Prior to the analysis of the evidence provided by Model 1 and Model 2, the descriptive statistics
of the variables studied were contemplated, as well as the distribution of the mean values in relation
to students and teachers/researchers, which was found to be quite homogeneous in both models.
The correlational relation between the control variables was also analysed. The results, presented in
Table 2, show that the distribution of the mean values is quite homogeneous and all the correlations
are statistically significant (p < 0.01), with values below or very close to 0.750, not indicating potential
problems of autocorrelation.

Table 2. Descriptive statistics and correlation between variables Model 1 and Model 2.

Human  Structural Relational . . . s
Model 1 Capital Capital Capital Economic Environmental Social Organisational QAL

Human capital 1
Structural capital 0.716 ** 1
Relational capital 0.729 ** 0.835 ** 1
Economic 0.584 ** 0.731 ** 0.731 ** 1
Environmental 0.560 ** 0.618 ** 0.651 ** 0.627 ** 1
Social 0.492 ** 0.594 ** 0.582 ** 0.650 ** 0.591 ** 1
Organisational 0.694 ** 0.742 ** 0.804 ** 0.697 ** 0.690 ** 0.572 ** 1
QAL 0.586 ** 0.532 ** 0.577 ** 0.444 ** 0.468 ** 0.407 ** 0.609 ** 1
Average 4.836 4.752 4.905 4.634 5.240 4.890 5.119 4.836
Variance 0.560 0.962 1.005 1.145 1.430 1.542 1.470 0.560

Human  Structural Relational . . . .
Model 2 Capital Capital Capital Economic Environmental Social Organisational QWL

Human capital 1
Structural capital 0.736 ** 1
Relational capital 0.688 ** 0.824 ** 1
Economic 0.652 ** 0.737 ** 0.796 ** 1
Environmental 0.473 ** 0.619 ** 0.698 ** 0.678 ** 1
Social 0.435 ** 0.545 ** 0.603 ** 0.582 ** 0.528 ** 1
Organisational 0.422 ** 0.569 ** 0.586 ** 0.610 ** 0.582 ** 0.565 ** 1
QAL 0.349 ** 0.391 ** 0.391 ** 0.398 ** 0.404 ** 0.228 ** 0.284 ** 1
Average 4.256 4.187 4.450 4.802 5.040 4.600 4.377 4.736
Variance 0.705 0.995 0.931 1.133 1.782 2.036 1.321 0.929

** The correlation is significant at the level of 0.01 (2 extremities). Source: Own elaboration.

The data were analysed using a selected specification of a structural equation model (SEM),
using the partial least squares (PLS) method, SEM-PLS. Considering the statement presented by
Hair et al. [95], the PLS assumes no distribution to the data and is relatively robust against distribution
deviations. However, the same authors stated that researchers should still examine PLS-SEM results
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carefully when distributions deviate substantially from normal. In accordance with this, absolute
skewness and/or kurtosis values of greater than one are indicative of non-normal data. Taking into
account what was mentioned by Hair el al. [95], in this case, regarding skewness and kurtosis statistics,
they do not provide evidence of a non-normal distribution. In both models, the kurtosis and skewness
values of the indicators are within the acceptable range of —1 and +1. The only exception is the ORG
indicator, in M1, which has a skewness of —1.113 and a kurtosis of 1.365, and thus exhibits a slight
degree of non-normality. However, as the degree of skewness and kurtosis is not severe and because
ORG is one of four indicators measuring the (reflexive) SD construct, this deviation from normality is
not considered a problem and the indicator is retained.

The variance inflation factor (VIF) was also used to diagnose collinearity, and it was found that the
variance value of each indicator is no higher than 2.7, signalling no potential multicollinearity issues.

5.1. Model Estimation

According to the procedures defined in [95], SEM-PLS is used mainly to develop theories in
exploratory studies focusing on explaining the variance in dependent variables when examining the
model. SmartPLS (v 3.2.7) software [96] was used to estimate the parameters, using bootstrapping of
5000 samples to obtain their significance [95].

The PLS model was assessed in three stages: (i) assessment of the global model was determined;
(ii) the reliability/validity of the measurement model was checked; and (iii) the meaning of the paths
(relations between constructs) within the structural model was assessed [97].

The initial measurement model of this study denotes reflexive characteristics (see Supplementary
Materials Annex 2), containing two multidimensional constructs (second-order constructs) and nine
latent variables (first-order constructs) that cannot be observed or measured directly, and can only be
inferred through their observable variables, i.e., the forty-five indicators (see Supplementary Materials
Annex 1).

After determining the values and adjusting the constructs of QAL and QWL, considering the
literature review, the two models proposed were analysed. As in both models there is a second-order
construct, this analysis will follow a two-step approach as recommended by [98], that is: (i) treatment
of M1 and M2 only with the first-order constructs (models M1a and M2a); and (ii) treatment of the
models incorporating the aggregate scores as an indicator of the second-order constructs (Models M1b
and M2b).

Stage 1: Treatment of Models M1a and M2a. In this stage, the global model and measurement
model will be analysed.

Assessment of the global model requires the use of quality adjustment measures. After estimating
the two models (M1a and M2a) using SmartPls [96], it was found necessary to adjust both models,
since the values presented did not agree with recommendations in the literature of reference. It was
found adequate to drop the indicators with the smallest loading values that were detracting from the
result. The models were estimated until the standardized root mean square residual (SRMR) value
in both models reached the cut-off value of >0.08 [99]. Regarding M1a, the indicators of HC3, HC5,
HC6, HC7, HC8, HC9, SC7, RC2, RC3 and RC8 were withdrawn; and from M2a the indicators of HC1,
HC3, HC4, HC5, HC7, HC8, HCY, HC10, SC1, SC2, SC3, SC7, SC8, SC10, RC1, RC2, RC3 and RC4 were
withdrawn. Figure 2 shows the final M1a and M2a models.
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Figure 2. Models Mla and M2a adjusted only with the first-order constructs relations. Source:
Own elaboration.

As observed in Table 3, the original SRMR value in both models was <0.08 [99] and all the
deviations were insignificant because 95% of the bootstrap quantile (HI95) of the value of the three
measures were greater than the original values [97].
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Table 3. Quality of adjustment (estimated model and saturated model).

Fit Measures Original Value HI9%5
Mila M2a Mila M2a
SRMR 0.059 0.069 0.064 0.077
duLs 1.866 1.444 2.171 1.790
daG 0.630 0.825 0.703 0.893

Legend: SRMR: Standardized root mean square residual; dULS: unweighted least squares discrepancy; dG: geodesic
discrepancy. Source: Own elaboration.

In the assessment of the measurement model, only the reflexive indicators will be analysed,
because the models do not have formative indicators. All the measures have as reference the recent
studies of [100,101].

In the analysis of reflexive indicators, consideration should be given to: (i) reflexive indicator
loadings; (ii) internal consistency reliability; (iii) convergent validity; and (iv) assessment of
discriminant validity.

Regarding the loading values (see Table 4) of M1a and M2a, all the indicators are seen to present
values above 0.70, as recommended, except for one indicator from M2a. However, as this indicator is
close to 0.70, we decided to retain it, in agreement with the recommendation present in [102,103] by
considering that it is necessary in the model.

Table 4 also presents the results of the analysis of internal consistency reliability, as well as the
Cronbach alpha value. Interpretation of the coefficients of these analyses should also not present
values under 0.70 (or 0.60 in exploratory research). All the variables also satisfy the requirements of
the Dijkstra—Henseler indicator (pA) (rho_A), since the values obtained by calculating the indicator are
above the reference of 0.70.

The assessment of convergent validity is through the average variance extracted (AVE), which
must be equal to or above 0.50. The result, presented in the same table, shows that the AVE value
agrees with the literature of reference, i.e., above 0.5.

The discriminant validity is better detected through the calculation of the heterotrait-monotrait
(HTMT) ratio, which for conceptually similar constructs must be HTMT < 0.90, and, for conceptually
different constructs, HTMT < 0.85. Table 5 confirms that the result of this last analysis also agrees with the
authors’ recommendation, except for two values in both models that are very close to 0.90. In addition to
these guidelines, to complement this result, researchers can formally test whether the HTMT value is
significantly lower than unity (1) using bootstrapping, and in both cases Table 6 confirms that the result of
this last analysis also agrees with these authors’ recommendations, i.e., no interval has the value of one.

Table 4. Analysis of the measuring model (loadings, internal consistency and reliability, Dijkstra-Henseler
indicator, composite reliability and average variance extracted (AVE) of models M1a and M2a.

Mia M2a
ey Loading  (IOWY Rho A pc  AVE WU Loading (1M Rho A Pc  AVE
HC 0.815 0830 0870 0573 HC 0.727 0734 0848  0.654
HC1 0.742 HC2 0.869
HC2 0.729 HCe 0.679
HC4 0.733 HC11 0.863
HC10 0.820 SC 0.852 0855  0.895  0.631
HC11 0.757 SC11 0.747
SC 0.910 0912 0925 0554 SC4 0.821
RC1 0.781 SC5 0.834
RC10 0.774 SCé6 0.854
RC4 0.720 SC9 0.705
RC5 0.801 RC 0.862 0867 0897  0.591
RC6 0.791 RC10 0.799
RC7 0.801 RC5 0.814
RC9 0.804 RC6 0.771
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Table 4. Cont.

Mila M2a
I":;:Z‘:::ﬁ Loading g{;‘l‘ll;' Rho_ A pc  AVE IV;S::‘I(Z Loading Z‘I’)‘l‘: Rho A Pc  AVE
RC 0894 0896 0917 0612 RC7 0.755
RC1 0729 RCS 0.703
RC2 0701 RCY 0.768
RC3 0.780 ECO 0760 0807 0861 0674
RC4 0.702 ECO1 0.797
RC5 0735 ECO2 0.894
RC6 0.760 ECO3 0.767
RC7 0745 ENV 1.000
RCS 0.810 soC 1.000 1000 1000 1.000  1.000
RC9 0749 ORG
RC10 0724 ORG1 0.864
ECO 0820 0838 0892 0734  ORG2 0.841
ECO1 0.882 ORG3 0.884
ECO2 0.885 ORG4 0.805
ECO3 0.801 QWL 1.000 1000 1000 1000  1.000
ENV 1.000 1000 1000 1.000  1.000
soC 1.000 1000 1000 1.000  1.000
ORG 0921 0922 0944 0808 0921
ORG1 0908
ORG2 0.907
ORG3 0.897
ORG4 0.883
QAL 1.000 1000 1000 1.000  1.000

Source: Own elaboration.

Table 5. Heterotrait-monotrait (HTMT) ratio of models M1a and M2a.

Mila HC SC RC ECO ENV SOC ORG QAL
HC
SC 0.905
RC 0.854  0.925

ECO 0.776 ~ 0.844  0.852

ENV 0555 0.652 0.685  0.694

SOC 0526 0870 0.608 0.720  0.591

ORG 0715 0814 0623 0801 0719 0.597

QAL 0238 0263 0280 018 0220 0.168  0.300

M2a HC SC RC ECO ENV SOC ORG QAL
HC
SC 0.901
RC 0.888  0.906

ECO 0565  0.676  0.689

ENV 0.672 0709 0.738  0.673

SOC 0559 0563 0.640 0.652  0.527

ORG 0.818 0.835 0.883 0754 0.731  0.626

QWL 0.059  0.065 0.093 0.068 0.116 0.033  0.092

Source: Own elaboration.
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Table 6. Heterotrait-monotrait (HTMT) ratio of models M1a and M2a using bootstrapping.

Original Sample Original Sample
Variables M1a Sample  Mean 2.5% 97.5% Sample  Mean Bias 2.5% 97.5%
0) M) 0) M)
HC -> ECO 0.103 0.105 0.018 0.197 0.103 0.105 0.002  0.016 0.195
HC -> ENV —0.039 —0.040 —-0.139 0.061 —0.039 -0.040 -0.001 -0.139  0.061
HC ->S0C —0.009 —0.008 -0.114 0.098 —0.009 -0.008  0.000 -0.114  0.098
HC -> ORG 0.000 0.000 -0.080 0.076 0.000 0.000 0.000 -0.081  0.075
SC -> ECO 0.341 0.342 0.229 0.450 0.341 0.342 0.001  0.227 0.447

Structural Capital -> Environmental 0.306 0.307 0.177 0.434 0.306 0.307 0.001 0173 0.430
Structural Capital -> Organisational 0.292 0.293 0.179 0.410 0.292 0.293 0.001 0177 0.406
Structural Capital -> Social 0.379 0.380 0.232 0.521 0.379 0.380 0.001 0.227 0.518
Relational Capital -> Economic 0.374 0.372 0.269 0.476 0.374 0372 -0.002 0.274 0.480
Relational Capital -> Environmental 0.422 0.421 0.303 0.541 0.422 0.421 —0.001  0.305 0.542

Relational Capital -> Organizational 0.548 0.547 0.442 0.650 0.548 0.547 —0.001  0.444 0.650

Relational Capital -> Social 0.266 0.265 0132 0396 0.266 0265  —0001 0134 0399
ECO-> QAL -0081  -0.080 -0208 0052  -0081 —0.080 0001 —0211  0.049

ENV -> QAL 0.056 0056  -0.039 0152 0.056 0056 0000 -0039  0.152

SOC -> QAL 0017 0018  -0072  0.106 0017 0018 0001 —0074  0.104

ORG -> QAL 0297 0297 0184 0.408 0297 0297 0000 0184 0407

Original Sample Original Sample
Variables M2a Sample  Mean 2.5% 97.5%  Sample = Mean Bias 2.5% 97.5%
() ™) () ™)

Economic -> Quality of Work Life ~ —0.005  -0.005  -0.102 0094  —-0.005 -0.005 0000 -0.103  0.093
Environmental EfeQ“al“y of Work 199 0.120 0015 0226 0.120 0120 0000 0016  0.226
Human Capital -> Economic —0122  -0121  -0227 0020 -0122  -0121 0001 —0229 —0.022
Human Capital -> Environmental 0.038 0039  -0061  0.140 0.038 0039 0001 -0061 0138
Human Capital -> Organizational 0.090 0.091 —0.002 0.184 0.090 0.091 0.001  -0.003 0.182
Human Capital -> Social 0.066 0067  -0.053  0.188 0.066 0067 0001 -0055  0.186
Organisational nguahty of Work: 034 0034  -0084 0152 0.034 0034 0000 -0084 0152
Relational Capital -> Economic 0379 0380 0270 0489 0379 0380 0001 0267 0486

Relational Capital -> Environmental 0.461 0.462 0.372 0.547 0.461 0.462 0.001 0.370 0.546
Relational Capital -> Organisational 0.522 0.522 0.438 0.599 0.522 0.522 0.000 0.434 0.596

Relational Capital -> Social 0.471 0.469 0.355 0.572 0.471 0.469 -0.001  0.358 0.574
Social —> Quality of Work Life —0.047 -0.047 —-0.158 0.066 -0.047 —-0.047 0.001  -0.160 0.065
Structural Capital -> Economic 0.360 0.360 0.240 0.477 0.360 0.360 0.000 0.239 0.476

Structural Capital -> Environmental 0.266 0.265 0.156 0.370 0.266 0.265 -0.002 0.158 0.371
Structural Capital -> Organisational 0.241 0.241 0.139 0.345 0.241 0.241 0.000 0.140 0.345
Structural Capital -> Social 0.100 0.100 —0.024 0.228 0.100 0.100 0.001  -0.025 0.227

Source: Own elaboration.

Stage 2: Treatment of Models M1b and M2b. As the proposed model adopts a different nomological
structure, as suggested in [98] after calculating the results of the first order model (Models M1a and
M2a), the measurement model of the second order models needs to be tested (Models M1b and
M2b). The second order constructs (intellectual capital and sustainable development) incorporate the
respective score of the first order dimension produced by SmartPLS [96]. After this stage, the structural
model can be estimated [103].

For the measurement model, the procedure is exactly as in Stage 1. Analysis of Table 7 confirms
that all the values are within the established parameters (>0.70) or very close to that value. The same
table presents the results of the analysis of internal consistency and reliability, as well as Cronbach’s
alpha and AVE values. According to the literature of reference mentioned in Stage 1, all the values are
within normality.

As for the heterotrait-monotrait (HTMT) ratio, the values are also within normality (see Tables 8
and 9).
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Table 7. Measuring model (loadings, internal consistency and reliability, Dijkstra-Henseler indicator,
composite reliability and AVE) of models M1b and M2b.

Mib M2b

Variable/ . Cronb. Variable/ . Cronb.

Indicator Loading Alpha Rho_A pc AVE Indicator Loading Alpha Rho_A Pc AVE
1C 0.889 0.896 0.931 0.818 1C 0.879 0.890 0.925 0.805
HC 0.879 HC 0.876
SC 0.926 SC 0.917
RC 0.908 RC 0.897
SD 0.858 0.870 0.903 0.700 SD 0.848 0.866 0.897 0.686

ECO 0.859 ECO 0.812
ENV 0.823 ENV 0.853
SOC 0.796 SOC 0.768
ORG 0.869 ORG 0.876
QAL 1.000 1.000 1.000 1.000 1.000 QAL 1.000 1.000 1.000 1.000 1.000
Source: Own elaboration.
Table 8. Heterotrait-monotrait (HTMT) ratio of models M1b and M2b.
Mib IC SD QWL M2b IC SD QWL
IC IC
SD 0.887 SD 0.881
QWL 0.282 0.259 QWL 0.070 0.100

Source: Own elaboration.

Table 9. Heterotrait-monotrait (HTMT) ratio of models M1b and M2b using bootstrapping.

Original Sample Original Sample
Variables M2a Sample  Mean 2.5% 97.5% Sample  Mean Bias 2.5% 97.5%
©) M) O) M)
IC->sD 0.786 0.786 0.752 0.817 0.786 0.786 0.000 0.750 0.816
SD -> QAL 0.245 0.246 0.175 0.315 0.245 0.246 0.001 0.172 0.312
Original Sample Original Sample
Variables M2b Sample  Mean 2.5% 97.5% Sample  Mean Bias 2.5% 97.5%
©) ™M) O) M)
IC->SD 0.779 0.779 0.753 0.803 0.779 0.779 0.001 0.751 0.802
SD -> QWL 0.097 0.097 0.032 0.160 0.097 0.097 0.000 0.031 0.159

Source: Own elaboration.

With no formative indicators to analyse, the structural model is assessed below.

5.2. Assessment of the Structural Model

Primary assessment of the structural model is carried out considering two assessment criteria,
namely the determination coefficient statistic (R?), which measures the degree of model adjustment,
and the statistical significances of the path coefficients [100,101]. As analysing structural equations
through the PLS method consists of maximizing the value of the explained variance of the endogenous
latent variables, the R? value of the constructs should present a high value [100,101].

Regarding the estimation of the effect size (f2), according to [104] the reference values are:
0.02 < f2 < 0.15: small effect; 0.15 < f2 < 0.35: moderate effect; f> > 0.35: large effect.

The Stone-Geisser (Q?) test is used as a criterion to measure the predictive relevance of the
reflexive dependent constructs [105]. As in f2, values of 0.02, 0.15 and 0.35 indicate that an exogenous
construction has small, moderate or large predictive relevance in a given endogenous construction.

Analysing the values presented in Table 10, the results confirm that the structural model of both
models presents acceptable predictive relevance (R?) for SD and weak for QAL and QWL, and that the
values, also presented in this table for f2 and Q2, are in accordance with the above-mentioned criteria.
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Table 10. Determination coefficient (R2), estimate of the size effects (fz), and predictive relevance @

of models M1b and M2b.
Variables R? £2 Q2
Mib M2b Mib M2b Mib M2b
IC 1.617 *** 1.541 ***
SD 0.618 0.606 0.064 ** 0.009 * 0.403 *** 0.388 ***
QAL/QWL 0.060 0.009 0.054 * 0.008 *

Legend: *0.02 < f%/Q? < 0.15: small. **0.15 < f2/Q? < 0.35: moderate *** f2/Q? > 0.35: large. Source: Own elaboration.

Concerning the robustness of the path coefficients, the reference value is above 0.2 [103,106]. The
observation of Table 11 reveals that all the coefficients present a value above 0.2, meaning that there is
robustness in the relationships tested, except for SD -> QWAL (p = 0.097). Considering the estimated
values of the coefficients and corresponding t values, there is good adjustment of the data used to
estimate the model and test the hypotheses studied, in terms of structural relations. The final models
are presented in Figure 3.

Table 11. Robustness of the coefficients and level of significance of the structural relations of models

M1b and M2b.
. Estimated Value Sample Mean Standard Deviation t-Value
Structural Relations
Mib M2b Mib M2b Mib M2b Mib M2b
Hy: 1IC->SD 0.786 t 0.779 + 0.786 0.779 0.017 0.015 47.328 ***  51.124 ***
Hj/H3: SD -> QAL/QWAL 0.245 0.097 0.246 0.097 0.036 0.039 6.804 *** 2473 **

Legend: t = Robustness of the coefficient because the value obtained is above 0.2. ** = level of significance 5%
(>1.96) *** = level of significance 1% (>2.58). Source: Own elaboration.
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Figure 3. Complete final structural models of M1b and M2b, and the respective weights and loadings.
Source: Own elaboration.
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5.3. Contrasting Literature and Empirical Findings

Regarding hypothesis 1, HEIs” IC has a direct and positive influence on HEIs” SD practices, and so
this hypothesis is not rejected in either model (M1: 0.786; and M2: 0.779). Indeed, HEIs" IC is found to
promote SD through the different dimensions of sustainability studied (economic, environmental, social
and organisational), which is in line with the global idea proposed in [8] that HEIs are agents of change
for sustainability, being associated with the pressing challenges society faces related to accelerated
environmental changes, the shortage of resources, increased inequality and injustice, as well as rapid
technological change and social change. These results are also in line with other studies [24,25] that
recognised HEIs” IC as essential in promoting SD, with examples of SD practices in environmental,
economic, social and organisational dimensions being integrated into activities related to education,
research, operations, social involvement and governance/culture worldwide [26].

Concerning the dimensions of IC, these are very balanced, finding a higher value in both models
for SC (M1: 0.926; and M2: 0.917). The perception of SC, linked essentially to physical structures and
the campus, seems to be the one both students and teachers/researchers give most importance to. This
result coincides with those of other authors, e.g., [107], for whom SC is the most important part of IC
because it serves as a vehicle to convert staff’s personal knowledge into value. In addition, HC has the
lowest value (M1: 0.879 and M2: 0.876). This difference, and also considering that the HC indicators
presented the greatest problems in the models, with some of them being withdrawn, can mean that
neither students nor teachers/researchers may be sufficiently well informed about their HEI's human
resource system, and there may be inefficient management of these resources if it does not reveal their
importance and staff’s competences for the institution’s good functioning.

As for the dimensions of SD, these results are in line with the state of the art, e.g., [10,22], which
shows that the SD concept is associated equally with HEIs" practices of economic, environmental,
social and organisational sustainability. Strangely, the social dimension, for both students and
teachers/researchers, is the least robust one (M1: 0.796 and M2: 0.768), although positive and quite
significant. Recovering [10], which found that Portuguese HEIs are mainly engaged in the social
dimension of SD practices, contradicts the result obtained here somewhat, inasmuch as this study
was made considering the perception of students and teachers/researchers. Perhaps HEIs are not
sending out the right image in relation to the social dimension and/or respondents are giving greater
importance to the other dimensions. This fact may be associated with the SD practices still in phases
closely linked to planning, as previously advocated in [45].

Regarding hypothesis 2, according to which SD practices in HEIs have a direct and positive
influence on students” QAL, this was not rejected either (M1b: 0.245). There is evidence for the presence
of SD practices in HEIs that interact in students’ lives, inasmuch as they are perceived by the latter and
are part of their concerns. As mentioned by [46], sustainable behaviours contribute to quality of life in
more instances than expected and students’ perceptions of the dimensions associated with SD practices
are very important for them to feel secure in both the present and future. These results strengthen the
idea that SD practices are related to QAL, through the satisfaction with the experiences that create
positive emotions in the context of university life experienced by students [62-68]. These satisfaction
can be observed, as mentioned by [50], through several improvements in the campus environment
(noise reduction, less use of paper, recycling campaigns, etc.), and in this way HEIs can contribute to
greater satisfaction among students.

Concerning the result found for hypothesis 3, HEIs” SD practices have a direct and positive
influence on the QWL of teachers/researchers. Despite this influence being positive and significant, for
a 5% level reason the associated hypothesis is rejected. This result partially contradicts some authors,
e.g., [46], who argued that SD affects QoL. Bearing in mind that QWL is a more specific construct,
related to needs for satisfaction in the workplace, and not in a general way, this analogy must be done
carefully because more evidence found in the HEI work context is needed.

The difference found between hypothesis 2 and hypothesis 3 sheds new light on the interesting
fact that young people are more aware of, and perhaps more concerned about, matters related
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to sustainability, and consequently about the future, compared to what is found in teachers” and
researchers’ perceptions. Therefore, the formers’ perception of what is done in relation to SD in their
HEI is revealed to be greater.

All in all, the results now obtained can be applied to the practice by HEIs managers through
more visible sustainable efforts, building bridges within HEIs between IC, SD and QoL that will lead
stakeholders to recognise the institution’s sustainability efforts. For this they need, as mentioned
in [23], to generate new ideas, to engage the HEIs” human resources in sustainability, promoting a better
QoL, to create a baseline for continuous improvement, to inform strategic planning and budgeting, to
integrate sustainability into the curriculum, to make real progress towards sustainability, and to be
part of a global community involved in sustainability purposes.

6. Concluding Remarks and Future Research

This paper focuses on the influence of HEIs" IC (HC, SC, RC) on HEIs” SD, and on the influence
of HEIs’ SD on stakeholders” QoL (QAL of students and QWL of teachers/researchers), formulating
three hypotheses for test purposes. To respond to the proposed objectives, after determining the
state-of-the-art, a quantitative analysis was performed by collecting primary data and using a
structural equation model and the PLS method. SEM-PLS supported two of the three previously
formulated hypotheses.

The results obtained are important contributions to the literature on IC through the ratification of
new evidences for theory, as they confirm empirically that, firstly, a positive and significant relationship
exists between HEIs” IC and HEIs” SD, and secondly, a positive and significant relationship exists
between HEIs’ SD and students” QAL. Regarding the influence of HEIs’ SD on teachers/researchers’
QWL, no empirical evidence was found of a robust relationship between these two constructs,
suggesting there may be other variables that are not being considered and which could possibly
change this result, and so new, more thorough research in this field is suggested. Therefore, this
type of relationship, never before studied, opens new theoretical horizons and new perspectives for
further study and research in this area. The results indicate that IC (HC, SC and RC) has a positive
and significant influence on HEIs" (economic, environmental, social and organisational) SD, since
hypothesis 1 was not rejected in either model. That is, through the perception that students and
teachers/researchers have of the IC and SD of their HE], it is concluded that IC is directly and positively
related to that institution’s SD. These results are consistent with previous evidence [7]. HEIs should
approach their IC as a whole, since all dimensions are revealed to be important. However, attention is
drawn to the fact that HC is the one where there may be more room for improvement, since it had least
weight in IC. Considering the results obtained in this study, for IC to produce an even greater impact
on SD, HEIs should create and implement strategies towards continuous improvement of their human
resources, as by devoting more attention to their human resources they can have greater empowerment
and thereby influence HEIs’ SD even more. This conclusion ratifies [108], which stated that human
capital is an indicator of value creation that can be used to help formulate organisational strategy,
provide a basis for evaluation and allocate some resources in the HEI context.

The results of this study are also in line with the previous concluding remarks found in [10], who
revealed that Portuguese HEISs are beginning to give relevance to all the dimensions of SD and include
them in their strategic plans, communication strategies and various policies. Nevertheless, it stands
out that the social dimension has the lowest value (M1: 0.796 and M2: 0.768), and there may be room
for a better positioning of HEIs through better and more proficient social engagement, as mentioned
in [10], oriented towards the increasingly urgent challenges of sustainability, associated with rapid
change and increased complexity and social unrest.

As for the relationship between HEIs’ sustainability and QoL, there is evidence of its existence,
supported by finding a positive and significant relationship between HEIs’ SD and QAL. It is, therefore,
underlined that HEIs have a fundamental role in promoting SD and their leaders’ efforts are vital
in achieving the goals associated with SD. HEIs must recognise their importance and responsibility,
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not only in terms of pro-sustainability education but also by including measures of SD that have
repercussions for the QoL of their stakeholders and that of the region’s population and the country.
As demonstrated in several studies, notably in the Spanish context, e.g., [31], it is important to develop
policy statements, in order to increase sustainability practices in Portuguese HEIs [10].

HEIs should pay attention to how they manage their IC, creating value not only for the institution
itself through the contribution to SD but also creating value for the QoL of their students and
teachers/researchers, developing these points that may possibly be more connected to the latter’s QWL.
In addition, the efforts of HEI leaders should focus on achieving SD goals, and the actions promoted
by these institutions should be in line with the perceptions of all their stakeholders.

Referred to as an implication, given the importance of transforming the education institution as a
whole, the priority action areas undergo transformations at the level of information, because more and
better information should be given about what happens in SD practices in HEIs, providing information
which is accessible to all. However, and from the results obtained, perception is seen to be different
depending on the stakeholder, and so SD practices should be monitored on a regular basis and the
reports should be provided in such a way that everyone understands their content, using simple and
accessible language. As noted by UNESCO [13], education institutions are encouraged to implement
sustainability strategies and plans with institution-wide approaches, taking into account some key
elements such as inter-institutional networks that facilitate mutual support, such as peer-to-peer
learning on a whole-institution scale, and increase the visibility of the approach to promote it as a role
model for change and adaptation.

This study also provides practical implications for stakeholders: (i) HEIs must satisfy students’
needs and emotions, fostering QAL through a better engagement in sustainability activities, by
integrating sustainability into the academic curriculum, and by giving more information at a higher
quality about what is happening within the HEI concerning SD; and (ii) HEIs must develop some
support infrastructures that allow managers to track which sustainability satisfaction needs (QWL)
teachers/researchers may have, so that institutions can develop strategies leading to SD while enhancing
human resources’ satisfaction needs within the employer institution. For example, those needs may
be related to social responsibility, and so can be addressed through the greater dissemination of the
activities that the institution develops and/or intends to develop, and through specific educational
training, that can contribute to both personal enrichment and a greater competence in knowledge
transfer to their peers and/or students.

Regarding the limitations of this study, firstly the fact that various indicators from the initial
model were eliminated, especially concerning HC, and this elimination may have limited our results.
However, despite this, the final model presented very significant and conclusive results, allowing for
very useful conclusions to be drawn and the non-rejection of two research hypotheses.

Secondly, the sample was confined to Portuguese HEIs and, therefore, these results cannot be
generalized to HEIs in other countries.

Another aspect associated to the representativeness is the fact that the sample is related only
to public university education. As Portugal has public and private HEIs and a binary system, as
mentioned before, it would be worthwhile to have selected private HEIs and the polytechnic institutions.
Therefore, representativeness is limited, and the results of the study cannot be generalized to the
entire Portuguese higher education system. Nevertheless, based on the Portuguese public university
education system, the sample was representative of the reality under study, since each institution was
located in a different region at the NUTS II level.

Thirdly, HEI stakeholders were represented by only students and teachers/researchers. However, in
studies made in other HEISs, the top management and/or leadership are almost always the ones surveyed.

As mentioned, the difference in the results found for QAL and QWL is a serious, sustained
warning based on new empirical evidence, that young people are more aware of issues related to
sustainability than teachers and researchers, since the former denote an high level of perception
concerning sustainability issues, due to previous engagement in education programmes, which raised

237



Sustainability 2020, 12, 479

their social consciousness on the need for change and addressing sustainability issues associated
with climate change, social inequality and common well-being, which they tend to value as change
mechanisms that can contribute to improving their quality of life, including the academic context and
society as a whole. Here, the age factor may have some relevance, in that young people have been
found to show greater concern about sustainability and the future of the planet. Nevertheless, the role
attributable to pro-sustainability education from an early age can no longer be ignored, including the
economic, social, environmental and organisational dimensions, as this can make all the difference in
the inter-related cycles of learning and performance throughout life.

With this final motivation, a window of opportunity opens to make future comparative studies
based on the age factor and pro-sustainability education factor, since we believe that both can be
determinant for the development of successful SD practices, in the HEI context in particular, and
society in general. Future research avenues can be explored by developing studies focusing especially
on HC, aiming to test disaggregated measures and indicators of this critical asset. Adding to this,
cross-country comparisons are suggested in light of the whole-institution approach, in order to assess
the role played by “organisational inertia”, in terms of potential resistance to change involving the
adoption of a whole-institution sustainability vision and the implementation of SD practices at the
institutional level. It would be also of interest to deepen the scarce knowledge on IC in HEIs by
contrasting the perceptions of the governance board and the students concerning the different activities
of this type of knowledge institution, which play a significant role in educating proactive citizens
regarding sustainable development and quality of life, with a clear vision of social impact.

Supplementary Materials: The following are available online at http://www.mdpi.com/2071-1050/12/2/479/s1,
Table S1. List of constructs and respective indicators referring to models 1 and 2.
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Abstract: In many ways, intercollegiate athletics represents the ‘sustainable’ front porch of higher
education. The high-visibility, high-impact nature of elite-level college athletics make athletic
departments a central player in the sustainable development journey. However, not all athletic
departments respond to this responsibility, nor are all responses uniformly successful. According to
national reporting frameworks, an increasing number of universities in the United States are choosing
to involve their athletic departments in university-level sustainability governance structures, but the
benefits and limitations of this remain unclear. Using the theory of loosely coupled systems, and
more specifically, the voice of compensations (which views loose coupling as an unsatisfactory state),
the purpose of this paper is to explore perceptions of athletic department engagement in shared
sustainability governance, and, thus, a whole-of-institution approach. Semi-structured interviews
with sustainability office personnel were conducted and analyzed, and the findings imply that shared
sustainability governance has the potential to focus the attention of athletic departments toward
sustainability, as well as to reaffirm shared values. Yet, to maximize the impact of athletic departments
toward the sustainable development goals of a university, sustainability office personnel suggest
the deployment of additional change levers, in a multi-dimensional fashion, as supplementary
coupling mechanisms. These would include more rigorous sustainability goals (top-down), continued
collaboration on ‘low-hanging fruit” initiatives (lateral), student-athlete engagement (bottom-up),
and the development of an internal sustainability framework (inside-out).

Keywords: athletic departments; higher education; sustainability; loose coupling; shared governance;
United States

1. Introduction

Executing strategy in universities is a complex matter, as the institutions themselves are likened
to “multi-headed monsters, each with unique recipes for success” [1] (p. 28). Moreover, basic units
within universities have fairly independent decision-making power over their activities [2], and
freedom to self-determine policies and priorities [3]. In essence, complex organizations like universities
display varying levels of coupling across a number of domains where interdependent elements vary
in the number and strength of their interdependencies [4]. In fact, formal structures in educational
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organizations are understood as being decoupled from technical activities and outcomes as a means
of maintaining support in a pluralistic environment [5]. Accordingly, some decisions in universities
requiring specialized expertise (e.g., teaching and research) can only be made by individual professors,
while others can come from central administrators as well as from collective and interactive processes [6].
Unsurprisingly, an extensive body of literature in higher education has focused on the contentious
relationships between university administrators and faculty [7-10].

As an alternative and more contemporary example of coupling in United States higher education,
a number of scholars note the widening financial and strategic chasm between universities and
intercollegiate athletic departments [11-14]. For example, on one hand, universities who compete at
the highest level of intercollegiate athletic competition regard their athletic departments as ““auxiliary
activities’, responsible for generating most of the revenue to cover their costs through ticket sales,
licensing, and broadcasting contracts” [15] (p. 87). On the other hand, five out of every six of the
top athletic departments successfully secure scarce general funding to intercollegiate sports through
student fees [16]. On one hand, the very nature of intercollegiate athletics means athletic departments
embody values and work towards goals that are different from academic units [15]. On the other hand,
administrators leverage athletic programs to serve as the highly visible ‘front porch” of universities [17].
Such antagonistic examples depict what Orton and Weick [4] define as a loosely coupled, rather than
decoupled, context. As such, athletic departments, for all of their perceived autonomy, simultaneously
demonstrate responsiveness and distinctiveness with the university writ large across multiple domains.

In the sustainability domain, previous empirical work has supported the willingness of athletic
departments to prioritize [18,19] and adopt greener practices [20]. This greening movement within
intercollegiate athletics follows an increasing number of universities worldwide that are recognizing
the importance of sustainable development [1,21] and aligning themselves with the principles
of sustainability [22]. As such, sustainability in intercollegiate athletics demonstrates a level of
responsiveness with the university more generally. Conversely, athletic departments are also utilizing
their unique resources, such as high profile status and marketing platforms [18], to develop a more
distinctive approach to sustainability efforts in comparison with other university departments and units.
As a result, the simultaneous responsiveness and distinctiveness of athletic department sustainability
action implies that the university—athletics relationship is, again, loosely coupled.

Loose coupling is often perceived as an unsatisfactory state that must be reversed, and this
perspective is referred to as the voice of compensations [4]. In terms of corporate social responsibility
more generally, Asif, Searcy, Zutshi, and Fisscher [23] suggest that managing stakeholder interests in
isolation places pressure on organizational resources (e.g., personnel, time, and money), and leads to an
ineffective use of such resources. Therefore, sustainability delivery is most effective within functionally
integrative organizational structures [24], or tightly coupled systems. To compensate more generally
for a lack of integration, calls for greater accountability in higher education have facilitated a move
toward tight coupling and narrow control [25], which has been accompanied by frequent shifts in
governance arrangements [26]. In the sustainability domain, it is at the organizational level where
the charge is to create and establish campus-wide policies, objectives, and targets as well as prove
the main decision-making function [27], and, thus, compensate for the lack of integration across the
institution as a whole. To this end, Adams [28] puts forward a framework for managing sustainability
in higher education, and these governance arrangements include a number of essential elements,
including an empowered senior person responsible for sustainability, and a collaborative approach
across senior leaders.

Athletic departments look to compensate for a lack of a coordinated and organized approach to
sustainability through the creation of cross-functional ‘green teams’ [18,19,29,30]. Green teams are
voluntary and formal collaborative arrangements between relevant internal and external stakeholders
that can help advance an organization’s sustainability initiatives [30]. Moreover, a green team is a
planning and policy making team whose impact extends into organization operations and the external
world of its stakeholders [29]. However, previous research suggests the capacity in which athletic
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departments serve on green teams as well as the exact mission of these teams remains unclear [18].
To date, there is a scarcity of research focusing on athletic department involvement, specifically
in university-level sustainability planning and coordination. As a result, an opportunity exists to
understand the perceived benefits of athletic department contributions to shared governance models.

The purpose of this study is to describe athletic department involvement in shared sustainability
governance. Furthermore, the purpose of this study is supported by two specific research questions:

Research Question 1. How are universities forcing the attention of athletic departments toward sustainability
through engagement in shared sustainability governance?

Research Question 2. How is athletic department engagement in shared sustainability governance
compensating for loose coupling with the university overall?

Accordingly, this study examines sustainability governance at universities across the United
States through semi-structured interviews with sustainability office personnel. The result is a better
understanding of how governance mechanisms compensate for the loose coupling between athletic
departments and the wider university system. The remainder of this paper is organized as follows.
First, the context and background of strategic sustainability management in higher education and
intercollegiate athletics is summarized. Then, the theoretical foundations are built through the
perspective of loosely coupled systems and the role of shared governance as a coupling mechanism.
The methods are then explained before a combined findings and discussion section is presented.
Finally, the study concludes with practical implications and suggestions for future research.

2. Research Context

2.1. Sustainability Management in Higher Education

Universities are integrating sustainability as a core strategic principle across campuses [31] through
the development and implementation of comprehensive plans for setting sustainability goals [32].
Arguably, this strategic commitment began in 2006, when 12 college and university presidents initiated
the American College and University Presidents’” Climate Commitment (ACUPCC) [33]. The ACUPCC
ignited a sustainability movement with 400 schools making the commitment in the initial period of
charter membership between December 2006 and September 2007 [34]. The commitment itself made
clear the role higher education has in leading climate and sustainability action for the sake of students
and society [33].

Universities and colleges have since taken significant green strides in demonstrating sustainability
in practice, thanks in part to the 2008 Higher Education Sustainability Act and the establishment of the
University Sustainability Grants Program [35]. More recently, the Association for the Advancement
of Sustainability in Higher Education (AASHE), through their 2018 annual conference titled ‘Global
Goals: Rising to the Challenge’, began championing the critical role higher education must play in
achieving the United Nations Sustainable Development Goals. Accordingly, the role of universities in
advancing sustainability is twofold: as an institution that needs to be changed and/or as a potential
change agent [36]. For example, universities are adopting a number of infrastructural and operational
business practices to reduce their ecological footprint. Such efforts include waste management
strategies like recycling and composting [37] and the reduction of greenhouse gas emissions [38].
Additionally, universities are operationalizing their potential as sustainability change agents by
integrating sustainability into the curriculum, student and faculty life, and the wider community [39].
However, in higher education’s twofold sustainability responsibility, a tendency exists for universities
to focus more so on how higher education can change internally [36]. Dyer and Dyer [40] claim this
tendency is reinforced by the ACUPCC, which creates a framework wherein institutions commit to
future successes in the form of climate neutrality, then backcast to the present before creating plans
to move toward the desired future state. Salviono, Franzoni, and Casnna [41] consider university
governance with such a limited propensity towards sustainability as an inefficient condition to promote
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change. In fact, while universities recognize their role in leading societal change toward a more
sustainable world, many have not implemented whole-institution change [42].

To address limitations in university sustainability strategy, a number of frameworks exist to
encourage best practice approaches to sustainability management in the higher education context.
Adams [28] put forward a framework for managing sustainability in universities that includes a
number of essential and desired elements. Among the essential elements are the visible support of
a president/vice-chancellor and governing body, pro-active senior leadership, an empowered senior
person responsible for sustainability, and a collaborative approach across senior leaders. Additional
desirable elements in Adams’ framework include an advisory board of external expertise, policies that
incorporate sustainability, a stakeholder engagement strategy, and alignment with existing national
quality frameworks. Epstein’s [43] Corporate Sustainability Model considers drivers of sustainability
performance (inputs), actions managers can take to affect performance (processes), and consequences of
those actions (outputs). In terms of managerial actions, Epstein advocates the importance of committed
leadership, strategy development, organizational design that embeds sustainability across all units,
and the alignment of systems to coordinate activities and motivate employees. Such frameworks are
warranted due to the proliferation of strategic approaches to sustainability at the university level,
which is evidenced through emerging green campus indexes like The Princeton Review’s “Top 50
Green Colleges’ and the Sierra Club’s ‘Cool Schools’ ranking for the greenest colleges and universities.

2.2. Sustainability Management in Intercollegiate Athletics

In intercollegiate athletics, sustainability decision-making is highly differentiated between
institutions. At the lower levels of intercollegiate athletic competition (i.e., Division III), sustainability
decision-making is a function of an athletic director [19], whereas, at the elite level (Division
I), decision-making occurs predominantly through associate athletic directors [18]. Yet, athletic
department personnel can lack the environmental skills or training to make effective decisions [44],
which necessitates a process of resource exchange in order for athletic departments to, at least,
initiate sustainability projects. Often, and without a direct mandate from a higher administrative
power, collaborative relationships develop through outreach from sustainability office personnel to
the athletic department [44]. Such collaborative efforts are particularly effective in developing
sustainability initiatives focusing on public external events (e.g., tailgate and facility/stadium
recycling) [44]. Accordingly, not only are athletic departments somewhat reactive in their commitment
to sustainability, but these collaborative efforts are predicated on interpersonal relationships as opposed
to institutional commitments.

Where athletic departments are involved in structures beyond dyadic interpersonal ties
(e.g., in green teams), the scope and remit of these groups show considerable variation. For example, of
the two athletic departments involved in environmental committees in the Pfahl, Casper, Trendafilova,
McCullough, and Nguyen [44] study, one is involved in a working group that “makes recommendations
that are then filtered up to the athletics administration” (p. 40) and the other is a higher-level council
comprising 20-25 campus units. Such variation is likely pervasive across the higher education
sector. Casper, Pfahl, and McSherry [18] found 41% of Division I institutions had athletic department
representation on campus-wide sustainability teams, while Casper and Pfahl [19] found 28% of Division
III institutions with similar involvement. Nevertheless, McCullough et al. [30] suggest that green teams
provide a bridge with university-wide goals through formal, joint decision-making processes.

3. Theoretical Background

3.1. Loosely Coupled Systems

Any location in an organization, be it a department, unit, office, or working group, contains
interdependent elements that vary in the number and strength of their interdependencies [4]. Moreover,
these interdependent elements represent shared variables that influence the degree of interaction, or
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coupling, between specific locations within an organization or broader systems [45]. In other words,
coupling refers to “the degree to which events within one part of a system are felt by other parts
of that system” [46] (p. 245). Glassman [45] suggests that with coupling, two qualifying variables
are necessary. First, coupling requires time to be isolated as a special variable, as any judgment on
an organization or system is relevant only during a given interval of time. Second, provision must
be made for the presence of interactions between variables of varying strengths. So, as opposed to
being a dichotomizing concept, coupling has the flexibility to reflect complexity of organizations as
living systems. For example, Orton and Weick [4] suggest that organizations can be tightly coupled
(i.e., where they demonstrate responsiveness without distinctiveness), decoupled (i.e., where they
demonstrate distinctiveness without responsiveness), or loosely coupled (i.e., where they demonstrate
distinctiveness and responsiveness simultaneously).

Loose coupling allows organizations to “follow their idiosyncratic learning processes while
retaining some degree of responsiveness” [47] (p. 1028). Importantly, Weick [48] presents educational
organizations as loosely coupled exemplars and, in doing so, demonstrates the process by which soft
structures guide the loose assemblages of diverse educational organizations (e.g., schools) to develop
similar meanings across time. Specifically, Weick [48] depicts the relationship between a counselor’s
office and the principal’s office, both of which retain some level of identity and separateness, but remain
attached under the overarching umbrella of the school. Yet, Goldspink [49] suggests that educational
reform within a loosely coupled context is incompatible with formal or bureaucratic control, and
that different forms of management are necessary to realize their distinct advantages. As a result,
higher education experiences frequent shifts in governance arrangements, including the reshuffling of
authority and responsibilities [26]. In the context of United States higher education, calls for more
accountability have contributed to a move toward tight coupling with narrow control [25].

The main advantage of loose coupling as a durable concept is summarized by Orton and Weick [4]
in the following passage:

... loose coupling allows theorists to posit that any system, in an organizational location, can

act on both a technical level, which is closed to outside forces (coupling produces stability),
and an institutional level, which is open to outside forces (looseness produces flexibility).
(p- 205)

However, Orton and Weick [10] suggest that the application of loose coupling is often confused.
Specifically, organizational theorists succumb to not distinguishing between dialectical interpretation
(i.e., based on the degrees of responsiveness and distinctiveness, organizations are either non-coupled,
tightly coupled, or loosely coupled) and the unidimensional interpretation of loose coupling (i.e., loose
coupling is the end point of a sliding scale between tightly coupled and loosely coupled).

3.2. Shared Governance as a Compensation for Loose Coupling

In response to the varied use of the concept, Orton and Weick [4] present a reconceptualization of
loose coupling by identifying five distinct voices in the related literature. The voice of compensation
suggests that loose coupling is an unsatisfactory condition that should be reversed [4]. Tierney and
Minor [50] suggest attempts to tighten loose coupling within university settings centered around
effective governance. Therefore, using a voice of compensation, governance arrangements present
an opportunity to rectify loose coupling as an unsatisfactory condition through enhanced leadership,
focused attention, and shared values [4]. Specifically, Orton and Weick [4] refer to the role of leadership
(strong or subtle) in unifying goals, the role of targets in focusing attention, and the role of reaffirming
shared values in rectifying losses in control.

Governance gives overall direction to an organization, and oversees and controls management
actions through accountability and regulation [51]. As such, shared governance allows various groups
of people a share in these key decision-making processes [52]. Shared governance also allows certain
groups to exercise primary responsibility for specific areas of decision-making [52]. According to
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Lechuga [53], shared governance is a unique characteristic of the United States higher education system.
Cramer and Mozlin [54] suggest the modern roots of shared governance in higher education stem back
to the 1966 Joint Statement on Government of Colleges and Universities. More specifically, the joint
statement defines the main campus constituents as the governing board members, administrators,
faculty members, students, and other persons. Therefore, shared governance in higher education
refers to the structures and processes through which these constituents participate in the development
of policies, and in decision-making that affects the institution [55]. Bejou and Bejou [56] offer a
similar definition and suggest that shared governance must focus on informed decision-making,
transparency, and open lines of communication between and among all components of the university
community, while highlighting the important need for accountability, mutual respect, and trust within
this participatory system.

Lapworth [57] claims models of shared governance fall under one of two categories: corporate
models, with a focus on governing bodies, and consensual models, which focus on the roles of
others. Alternatively, Yanko, Hardt, and Bradstock [58] have identified four different models of shared
governance: unit-based, councilor, administrative, and congressional (see Figure 1). In unit-based
shared governance models, each unit establishes its own system, which therein creates multiple models
within a single institution. In councilor models of shared governance, a coordinating council directs
activities on a more aggregate, departmental level, and the unit councils replicate the coordinating
council structure. In congressional models of shared governance, all staff belong to a congress, which
draws direct comparisons to the federal government. Furthermore, in congressional models of shared
governance, committees submit work to a ‘cabinet’ for approval. Finally, in administrative models of
shared governance, separate practice and management structures exist, and a forum integrates the
work of the councils overseeing these parallel structures.

Unit-based Councilor Administrative
i Unit Executive
fnr e Council Cauncil
Unit Council
Council
Coordinating Farum
Council
\ / Management Practice
iy Unit Council Unit Unit erawE Council
Cauncil Council Council

Figure 1. Models of shared governance (adapted from Yanko et al. [58]).

Importantly, models of shared governance operate at different organizational levels, which
influences extent of authority, decision-making, and participation [59]. Unit-based governance,
intuitively, operates at the unit level. The unit level does, however, hold different meanings across
varying organizational contexts. For example, for an institution such as a university or college, the unit
can often denote the department, as opposed to an institution such as a hospital where the unit can be
interpreted as a functional area or team. Yet, when governance is restricted to the unit-based level it is
incompletely shared [60]. Alternatively, councilor and administrative models of shared governance
operate at a more organizational level. Specifically within the context of higher education, it is at
the organizational level where the charge is to create and establish campus-wide policies, objectives,
and targets as well as to prove the main decision-making function [27]. The challenge with shared
governance models is that organizations are complex and dynamic, which means that for these models
to be effective they need to be diverse and flexible where individual institutions can adopt models to
suit their character and needs [57].
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Evidence exists to support the effectiveness of shared governance across various settings.
Generally speaking, shared governance can reduce information asymmetry [61], promote a common
understanding of goals, help prevent misunderstandings [62], and assist in coordinating goals and
skills between partners [63]. Additionally, Bstieler, Hemmert, and Barczak [64] suggest that shared
governance can be a bonding mechanism that helps partners to adapt to new circumstances—for
instance, in the context of this study, an emerging organizational priority such as sustainability. In the
context of nursing, which is where much of the literature of shared governance exists, outcomes of
moving to a governance model include improved financial performance, employee satisfaction, and
retention [65]. For university—industry partnerships, evidence points to the importance of shared
governance and intellectual property policies as significant facilitators of trusting relationships and
successful outcomes [66]. Moreover, Bstieler et al. [63] interpret trust formation as an outcome
of parties collectively working through challenges, negotiating mutual adaptations, and making
project-related decisions.

Considering how sustainability delivery is most effective within functionally integrative
organizational structures [24], an opportunity exists to deductively combine the theory of loosely
coupled systems and the concept of shared governance in the context of higher education sustainability.
Adams’ [28] framework for managing sustainability in universities posits effective sustainability
integration as an outcome of a collaborative approach. Adams’ framework also posits effective
sustainability integration as dependent on the senior person responsibility for sustainability being
empowered to lead. The juxtaposition of a collaborative approach with the empowerment of individuals
to make decisions renders Adams’ framework consistent with how Olson [52] understands the role
of shared governance in decision-making. Together, shared governance and effective sustainability
integration provide a relevant analytical framework to understand the exact types of sustainability
governance structures to which athletic departments are involved. Shared governance also yields a
number of benefits such as reducing asymmetry [61], promoting common understanding [62], and
facilitating coordination [63], which are all means by which systems become increasingly coupled.
Therefore, in understanding shared governance as a compensation for loose coupling, these concepts
offer a basis for analyzing the benefits of involving athletic departments in such structures.

4. Methods

4.1. Research Design

This study applied a descriptive research design to establish a “relatively concrete description” [67]
(p. 1) of athletic department involvement in organizational-level models of shared sustainability
governance. The uncertainty surrounding athletic department involvement in models of shared
governance beyond the unit level justified a descriptive research design with the multi-faceted goal of
describing situations and events, examining why patterns in these situations and events exist, and
determining what these patterns imply [68]. Participant interviews were used as the primary research
method. Specifically, the participant interviews followed a semi-structured format, which allowed
for interviews to cover the same topics along with some flexibility to probe other related topics [69].
The semi-structured interviews enabled the elicitation of subjective experiences relating to athletic
department involvement in shared sustainability governance.

4.2. Study Population

For this study, the population comprised degree-granting institutions in the United States
committed to advancing sustainability, which also included a National Collegiate Athletic Association
(NCAA)-affiliated athletic program. To access this population, sampling was restricted to universities
participating in the AASHE Sustainability Tracking, Assessment and Rating System (STARS), which is
a transparent, self-reporting framework for colleges and universities to measure their sustainability
performance. Furthermore, STARS is considered “the singular consensus-based tool for use by colleges
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and universities” [70] (p. 100), and all completed reports are publicly accessible online. In December
2018, at the time of sampling, 228 universities out of a total of 1027 active STARS participants met the
inclusion criterion of having an active report at the Bronze level or higher and a NCAA affiliated athletic
program. A further review of STARS reports identified the number of universities who involve their
athletic departments in organizational-level models of shared sustainability governance. Specifically,
involvement was understood through responses within the ‘PA-1: Sustainability Coordination” credit
category where universities were asked to list sustainability committee members, to which a total of
32 institutions emerged. Figure 2 outlines the steps taken to arrive at a target population. [71]

Degres-granting institutions in the United
States [71]

Degres-granting institutions with valid
STARS reports

Degres-granting institutions with valid
STARS reports and NCAA affiliated athletic
program

Degres-granting institutions with valid
STARS reports, NCAA affiliated athletic
program, and who involve their athletic
department in shared sustainability
governance

Figure 2. Target Population.

Furthermore, the target population included a majority of public institutions (22 public and
10 private) with NCAA Division I athletic programs (28 Division I, two Division II, and two Division III)
and STARS certification at the Gold level (19 Gold and 13 Silver).

4.3. Data Collection

Semi-structured interviews were conducted with university sustainability personnel from 12 of
the 32 universities identified in the target population. The sample of 12 universities was approximately
representative of the target population with a majority of public institutions (10 public and two private),
NCAA Division I athletic programs (11 Division I and one Division II), and STARS certification at the
Gold level (seven Gold and five Silver). The institutions were sampled using non-specific emphasis with
an opportunistic strategy [72]. First, the researchers took advantage of the network of sustainability
practitioners at their host institution and sought participants by asking these practitioners to facilitate
introductions with peers at institutions within the target population, which yielded five research
participants. Second, the researchers made contact with all of the remaining institutions by phone or
e-mail with a view to securing additional research participants. The recruitment of research participants
conformed to a number of protective principles, which were vetted by the institutional review board at
the lead author’s host institution, including the right to participate and cease participation, the full
disclosure of the study context, and the right to privacy [73]. Ultimately, the sample of 12 enabled a
point of data saturation in which the ability to obtain additional new information was attained [74].

The justification for using sustainability office personnel as interview participations was based on
their knowledge of and experience with the phenomenon of interest [75]. Specifically, the frequent
interactions of sustainability office personnel with shared sustainability governance furnished them
with the subjective knowledge from which to construct a descriptive understanding of the situation.
While 12 institutions were sampled, 13 participants agreeing to be interviewed (i.e., two representatives
from the same institution agreed to participate in a joint interview). Of these 13 participants, seven
held positions at the director level, three at the coordinator level, one at the manager level, one at
the officer level, and one held a title of assistant to a senior administrative officer. Interviews were
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conducted via telephone and lasted on average 25 minutes each. All interviews were conducted over a
four-week period across the months of February and March 2019.

The interview guide was developed using the literature on sustainability management in higher
education, loosely coupled systems, and shared governance. Specifically, the interview guide was
separated into two parts in line with the two research questions. For example, the essential and desired
elements of Adams’ [28] framework for managing sustainability in higher education guided a number
of questions in the interview guide relating to exactly what structures athletic departments were
engaged in. Similarly, the benefits of shared governance (see [48-51]) guided the questions relating to
how the interview participations perceived athletics to benefit from engagement in shared sustainability
governance structures, which were also framed using the voice of compensations [4]. As such, the
interview guide made use of direct and indirect questioning. The use of indirect questioning was seen
as a key strategy for ensuring data credibility through informant honesty [76], which helped mitigate
the effects of social desirability bias [77] by asking the participants (sustainability office personnel) to
respond from the perspective of another group (athletic department). Furthermore, credibility was
sought through a process of early familiarity with the culture of participating organizations [76], which
included a broader review of each institution’s STARS report and other relevant strategic documents
posted online.

4.4. Data Analysis

Interviews were transcribed by the researchers and converted to a text format, which generated
41 single-spaced pages of data. Data analysis was guided by an analytical framework derived from
literature on sustainability management in higher education, loosely coupled systems, and shared
governance. To start, the researchers used the two primary research questions as a basis for structural
coding, which allowed for further coding based on comparable segments [78]. Next, both data segments
underwent a process of thematic analysis in keeping with Braun and Clarke’s [79] methods, which
allowed for the researcher to play an active role in the creation of themes in the data. For the first data
segment, elements of Adams’ [28] framework for managing sustainability in higher education along
with Olson’s [52] characteristics of shared governance were used as a coding frame from which to
categorize athletic department involvement in shared sustainability governance structures. For the
second data segment, the coding frame was derived from the literature on loosely coupled systems as
well as the benefits of shared governance (i.e., trust, bonding, reducing asymmetry, goal coordination,
etc.). Finally, the data segment relating to the second research question underwent descriptive coding,
which was intended to augment and build off the deductive analytical framework to capture any
unexpected topics.

The coding of transcripts was conducted using NVivo 12 software.

5. Findings and Discussion

The findings and discussion section is divided into four sub-sections. First, the shared sustainability
governance engagement is discussed, which not only covers how athletic departments come to
be involved, but also what systems of shared sustainability governance athletic departments are
becoming involved in specifically, why they are involved at this level, and who is representing athletic
departments on shared governance coordinating councils. Second, the compensatory outcomes of
athletic department involvement in shared sustainability governance are discussed with a particular
focus on how shared governance is facilitating tighter coupling. Third, the limitations of shared
sustainability governance as a coupling mechanism are presented. Fourth, the limitations of the study
are discussed.

5.1. Engaging Athletics in Shared Sustainability Governance

The respondents described shared sustainability governance within higher education mostly as
interactions among and between either departments or subunits of departments. For example, one
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respondent described the coordinating council for sustainability as having “representation from across
the institution” and “every department and business unit”. However, what is also evident is interactions
between departments and individuals who represent ideas and intentions. Specifically, in referring to
the representation of the coordinating council for sustainability, another respondent stated:

It's primarily staff, facilities, campus planning and development, academic affairs, so the deans
of all of the colleges on campus or their designate is represented, and then a representative
from housing and residential life, and then those students who are designate environmental
senators serve on the committee along with a handful of other students that have various
roles on campus.

Shared sustainability governance appears to reflect departmental interactions through the
interactions between individuals who represent those departments. On one hand, shared sustainability
governance calls for representative involvement, rather than total, which is a logistical necessity
considering the vastness of university campuses. However, on the other hand, the presence of
individuals representing ideas and intentions also appears to be a matter of organizational structure
and hierarchy. As an example, one respondent described how the coordinating council included a
president, directors, faculty, and students. In other words, the president and directors represent their
particular position and directorates by way of seniority, whereas faculty and student members of the
shared sustainability governance system likely represent their colleagues and peers through a personal
or professional interest in the subject matter.

Further context provided by the respondents into the decision-making authority of the coordinating
council reveal some variation in committee purpose and function. Some sustainability office personnel
discussed their coordinating council as an entity that drives campus sustainability strategy through
the identification of very specific areas for the university to target, which is consistent with Orton and
Weick’s [4] claim that a careful selection of targets can compensate for loose coupling. As an example,
one respondent shared how the coordinating council “weighed in heavily” on a number of campus
issues, which also highlights how the coordinating council leverages an enhanced leadership status to
influence other organizational levels and components [4]. Furthermore, another respondent shared
how the university has been using the coordinating council “as governance for decisions as we move
forward,” which involved having input into changing university-wide goals as well as making changes
to the campus sustainability plan.

However, some coordinating councils play a less authoritative role in campus sustainability
matters. For example, one respondent described the purpose of the council as a “sounding board
and a vetting entity” for the initiatives of the office of sustainability, while another described the role
of the council to advise the administration on what can be done around sustainability. As a result,
some shared sustainability governance systems reflect a more typical definition of shared governance
that includes a balance between corporate and collegial approaches [53], and between participatory
and primary decision-making responsibilities [52]. Alternatively, other systems appear to have less of
an orientation around accountability, whereby efforts simply look to facilitate purposeful behavior
towards the attainment of a goal or final state [80].

First and foremost, the justification for including athletic departments in shared sustainability
governance is a matter of visibility. For example, according to one respondent, athletics is “the public
face of the university”. More specifically, another respondent claimed athletics to be “one of the most
visible activities for any university that has Division I athletics”. The high visibility of athletics in these
universities presents an opportunity for sustainability to engage new audiences, which, according
to one respondent, includes a “broad brush of stakeholders that traditionally the university research
outcomes would not necessarily reach”. As such, intercollegiate athletics occupies a unique position as
a university department, which another respondent made clear by suggesting how “people have an
affinity to the university as a result of athletics” and that “if anyone is going to help with promoting
sustainability and creating outreach and awareness, athletics is a big component of that”.
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Subsequently, athletics provides a very public gateway for various stakeholders to gain a sense of
the university’s commitment to sustainability. As one respondent stated, “athletics has become the
face of sustainability in many ways”. This respondent further elaborated on this connection with the
following statement:

I liken this to a job I had in the private sector where we were committed to sustainability,
but it didn’t have a face until we tied it to one of the more popular products. Once we tied
sustainability to athletics that gave us a front door to open conversations with a number of
different stakeholders.

Skyttner [81] contends that the introduction of an input that is both unique and time critical
may permit a semi-organized system to organize itself and to grow. In essence, the introduction of
athletics as an input into the sustainable development journey of the university has had a similar effect.
Furthermore, the majority opinion of sustainability office personnel suggests how athletic departments
possess the potential to leverage their position as the ‘front porch’ of the university [17] to become the
‘sustainable front porch’. As one respondent stated that “certainly how the public sees us it’s really
vital”, and continued on to elaborate that, proportionately, “ ... even a smaller initiative in athletics
could make a big difference”. Ultimately, athletic departments serve in a sustainability ambassadorial
role on university campuses.

Second, some shared sustainability governance systems involve their athletic departments, and
simultaneously exclude other departments on campus, due to athletics’ status as a high-impact
partner. For example, one respondent considered intercollegiate athletics to be “a major function of the
university”. More specifically, another respondent claimed:

Athletics has two primary areas where they overlap with sustainability—one is greenhouse
gas emissions, and the other is materials. ... So by engaging the Athletics Director we are
reaching an important subset of campus that is having an impact in those sustainability areas.

Moreover, this impact according to another respondent includes a “big role” within waste
production and resource consumption. As such, combining high visibility with a high impact as
grounds to include athletics in shared sustainability governance helps universities in their quest to
meet their twofold sustainability responsibility, which Stephens, Hernandez, Roman, Graham, and
Scholz [36] describe in terms of sustainable operational change and sustainability change promotion.

Despite the compelling case for the inclusion of athletics in coordinating councils, much variation
exists in exactly who represents the athletic department at this level. At one university, the sustainability
office representative identifies the Athletic Director as the coordinating council appointee for athletics,
but, in the same breath, explains how appointees are free to delegate who actually attends the
formal meetings. A number of other sustainability office personnel have shared how coordinating
council representation sits with the Director of Athletics, which is somewhat contradictory to how
Casper et al. [18] present sustainability decision-making within Division I programs as occurring
predominantly at levels below that of the Athletics Director. However, in other cases, athletic
department representation has taken the form of a more facilities-based approach (e.g., Director of
Facilities, Director for Internal Operations, Stadium Manager, etc.). In the case of the latter, athletic
department representation in shared sustainability governance potentially falls foul of how Stephens
et al. [36] claim universities often focus disproportionately on the way higher education can change
internally, rather than realizing the potential of higher education as a sustainability change agent.

While athletic department representatives appear to vary across campuses in title, seniority, and
role, the rationale for appointment or identification of representatives shares much similarity across
different contexts. Specifically, personal interest, experience, and passion for sustainability often
provide a justifiable means for inclusion in the coordinating council. For example, one respondent
described how “a personal interest in sustainability” is useful “no matter what role you have”. Likewise,
another respondent described their athletics representative as someone who “was familiar with LEED
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[Leadership in Energy and Environmental Design, green building rating system] and sustainability
initiatives in general” and who “came in a few years ago, kind of charged, fired up about those kinds
of ideas”.

In terms of how these athletic department representatives become involved in shared sustainability
governance, some athletics representatives are appointed, while others become involved voluntarily.
As an example, one respondent described the process of appointment, and stated that “every year the
executive vice president comes up with a list of new [coordinating council] members and we do that
in conversation with the committee co-chairs”. Another respondent discussed how the appointment
of representatives helps create a routine, which, in turn, “helps to make sure they are attending our
meetings and are engaged in our sub-committees and working groups”. Yet, such efforts demonstrate
what Orton and Weick [4] consider to be focused attention, whereby sustainability office personnel
who are empowered by senior accountable officers are forcefully creating orderly contingencies among
university departments and campus constituents.

Alternatively, athletic department representatives are sometimes groomed for voluntary
coordinating council involvement through their prior involvement in on-the-ground sustainability
initiatives. For example, one respondent described the following scenario:

So we did have someone within athletics two years ago who had more experience working
with green athletic programs at other universities. He helped us to implement green soccer
games, we connected him with our composting and catering on campus, and worked really
hard to make sure there was as little waste at games as possible.

Therefore, the typical approach appears to focus on engaging representatives who already have a
basic knowledge and awareness of sustainability. Furthermore, just as Pfahl et al. [44] identify how
collaborative processes are initiated by sustainability office personnel, the identification of suitable
coordinating council representatives from within athletics often lies with the sustainability office.

Regardless of the nature of the forceful attention applied by systems of shared sustainability
governance, sustainability office personnel emphasize the importance of formalizing the commitment
beyond the level of the individual. For example, as one respondent claimed that “it is very important to
find ways to institutionalize what we’re doing so that when people leave everything doesn’t fall apart”.
Similarly, another respondent described how informal commitments are problematic, especially when
coupled with a perceived high staff turnover within athletics, stating: “You're making a little bit of
progress in terms of getting some people on board, and then again, unfortunately he left athletics.”
Additionally, the interviews suggest not all of what is disclosed on the STARS report is the case in
practice. Specifically, three of the 12 institutions included within the sample referred to the athletic
department no longer being a member of their university-wide sustainability committee whether that
be due to personnel changes or a shift in the approach of the coordinating council.

The sample of 12 universities included within this study also implemented different variations of
shared governance. While all 12 universities convened a coordinating council, only seven universities
implemented a subcommittee structure that fed into the coordinating council, thus adopting a true
councilor model of shared governance. Additionally, seven of the 12 universities implemented
an appointee system for shared governance representatives, while six preferred to secure shared
governance representation through voluntary commitments. Most of the university-level councils were
coordinating councils, while others were advisory councils. Similarly, most of the councils involved
athletics within the coordinating council, while others were involved within thematic subcommittees.
On one hand, these findings reify previous research (see [20]), which provides evidence of the varying
scopes and remits of environmental committees. On the other hand, however, the variation in shared
sustainability governance systems supports Lapworth’s [57] proposition that effective models of shared
governance require diversity and flexibility to suit context-specific character and needs.
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5.2. Shared Sustainability Governance as a Compensation for Loose Coupling

Sustainability office personnel share a number of benefits to engage athletic departments in
shared sustainability governance. Functionally, even at the university level, shared sustainability
governance serves as a conduit for collaboration whereby a diverse group of people and departments
come together to create sustainable solutions. One respondent explained how the functional capability
of the coordinating council and the resulting diverse thinking, in many ways, encapsulates the very
notion of sustainability “in a nutshell”. Other practical examples have also been shared. For example,
one respondent was able to draw on scenarios where the athletic department had tabled possible solar
and stormwater management projects through the coordinating council, which sparked a number of
possible inter-departmental collaborations. In essence, this respondent felt that engagement in the
coordinating council was helping the athletic department with their future sustainability plans. Again,
the fact that university-level models of governance provide opportunities to table department-specific
problems is another example of the varying scopes and remits of environmental committees [18,44].
Furthermore, the fact that sustainability problems are being tabled in strategic-level meetings provides
evidence of the loose coupling of sustainability practices across university departments.

Beyond the direct effects of collaboration, shared sustainability governance is seen as critical to
mitigating the loss of control that the decentralized, loosely coupled structures within higher education
promote. Specifically, one sustainability office representative stated:

Aot of times athletics can feel like its own separate world because they are funded differently
and all that. But they are still a part of the university. So I think having them be a part of a
larger sustainability committee helps them realize being bold and savvy should translate
over to athletics as well.

Accordingly, these findings reify the work of McCullough, Kellison, and Wendling [30],
who suggest cross-functional sustainability teams provide a bridge with university-wide goals
through formal, joint decision-making processes. Similarly, shared governance provides an
opportunity for universities to operationalize sustainability as a legitimate bonding mechanism,
which Bstieller et al. [64] suggest is made possible by how shared governance enables organizations
to adapt to new circumstances. After all, as one respondent claimed, athletic departments are “not a
separate wing that can go off on their own”.

Athletic department involvement in shared sustainability governance enables, as Orton and
Weick [4] suggest, a genuine reaffirmation of shared values. As an example, one respondent claimed
how securing commitments from the athletic department to the coordinating council “shows that they
value the campus values” and are “trying to support a larger vision of the university”. Moreover,
another respondent described the sense of having “a unified presence” where all major functions of the
university were “on the same page” as the main benefit of engaging the athletic department within the
coordinating council. Subsequently, shared sustainability governance likely creates assumptions among
non-athletic department staff that attendance is in some way indicative of Meyer and Rowan’s [82]
notion of “the logic of confidence and good faith”, which creates the assumption that departments are
performing their tasks and responding to their responsibilities correctly.

Sustainability office personnel also consider how a shared vision helps athletic departments,
and other university departments for that matter, in identifying the potential synergies and leverage
points of sustainability. In turn, these opportunities foster a sense of motivation toward sustainability
action, which one respondent summarized as an emergent perspective on the “direction for how and
what type of action to take”. Furthermore, another respondent suggested the coordinating council
provides the athletic department with the drive to “get ahead and stay ahead” with peers on campus,
which leverages the competitive edge that is synonymous with athletics competition. As such, shared
sustainability governance in this context is active in promoting a common understanding of goals [62],
as well as coordinating goals and skills between partners [63]. Additionally, reaffirming shared values
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is critical to creating a level of responsiveness to sustainability, which, in this domain, supports coupling
across the university.

Sharing values and perspectives is not one-directional. In fact, a number of respondents discussed
how having the athletic department represented in the coordinating committee facilitates a deeper
appreciation of the unique challenges faced by athletic programs. The following passage from one of
the respondents embodies this mutually beneficial process:

We understand athletics has special needs and concerns, but we might not fully understand
what those concerns are. So to have them at the table, it’s great. So for example, just turf,
our baseball fields are turf. So for sustainability it reduces water I guess and pesticide use
because it’s not real grass. But that wasn’t their only reason for getting it, it was because
we can’t compete with southern schools because it’s cold and shitty, you know, up here in
spring. So we have to have artificial turf in order for our fields not to flood.

Similarly, another respondent discussed how a lack of involvement by several campus constituents
with the athletic department, including students, faculty, and staff, often leads to misinformed
perceptions of decision-making within athletics, to which this same respondent claimed:

Perhaps there may be an actual reason why the stadium lights are on all night long and
there’s no game. Maybe there’s an actual reason. Like they’re doing construction in there or
something like that. And those kind of things come up in meeting and people were actually
getting an answer, and they were like ‘Right. OK. That makes sense.’

Accordingly, shared sustainability governance is active in reducing information asymmetry [61]
and helping to prevent misunderstandings between governance members [62]. As one respondent
summarized, “it makes the athletic department more personable”, which provides a platform from
which to build trusting relationships and, potentially, successful outcomes [66].

Yet, overall, shared sustainability governance appears to compensate for the decentralized nature
of university structures, which makes sustainability a discretionary endeavor. To do so, shared
sustainability governance enhances leadership around specific targets by reaffirming with the athletic
department the value of sustainability.

5.3. "A Perfect Storm’: Supplementing Shared Sustainability Governance

Despite athletic department involvement in shared sustainability governance furnishing a number
of compensatory benefits, the benefits are neither uniform nor absolute. As an example, collaboration
was understood as a benefit by some, but by others collaboration was mostly one-sided. On the
topic of collaboration between the athletic department and other university departments or campus
constituents, one respondent replied that most of these collaborations are “people reaching out and
engaging them [the athletic department] and it’s not happening the other way yet”. Furthermore,
another respondent expressed their frustration by stating how they were “getting participation on a
campus-wide basis from athletics, but not seeing a whole lot within the athletics department just yet”.
So, there is a sense that athletic departments are, in some ways, honoring the commitment to attending
coordinating council meetings, but not necessarily converting this commitment into action. In this
sense, the shared sustainability governance structures represent an epistemic community where actors
share basic causal beliefs and normative values [83]. However, as Newig, Glinther, and Pahl-Wostl [84]
argue, participation in these communities does not necessarily involve the same level of interest in the
problem at stake, which in this case is sustainability.

Similarly, the coercive nature of appointment-based engagement in shared sustainability
governance is likely a step too far for some athletic departments. As one respondent explained:

They see the benefit, but I think it’s still at the point where we’re making them do something.
So I think it’s been a long time where I think that’s where we're perceived as we're telling
them to do something rather than working with them.
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Herein lies one of the challenges presented by forcing attention toward specific targets or goals
within a decentralized system. By forcing athletic department attention toward sustainability, athletics
personnel perhaps feel constrained to operate within the parameters of the university. Fittingly, another
sustainability office representative used a sporting metaphor to effectively relate this thought by
suggesting that the athletic department was “sort of playing the game and they’re on the field. I'm not
sure if they’ve really realized what the end goal is”. Such a quandary leaves some sustainability office
personnel increasingly frustrated in their attempts to help athletic departments realize the full extent
to which sustainability creates value. To this end, one respondent claimed that “it is a nut that we
have officially yet to crack and even with athletics being a part of the committee on sustainability they
weren’t necessarily actively pushing for sustainable practices in athletics”.

Ultimately, the overriding consensus among sustainability office personnel interviewed in this
study was that shared sustainability governance involvement only stands to enhance commitment
when used in concert with other change levers. This sentiment was most accurately explained by one
respondent who described a scenario whereby the university has “support from the top down and the
bottom up, and then you have some champions in the middle that helps to connect that. It’s rare to find
that, to find all of those factors together in the same institution, a perfect storm.” Figure 3 is a visual
representation of the change levers the respondents disclosed, which either they have successfully
deployed or that they feel would be a success given the complexities of engaging athletic departments
in the sustainability journey.

TOP-DOWN

> \‘so‘?'

AD

BOTTOM-UP

Figure 3. Levers for forcing athletic department attention toward sustainability.

Casper and Pfahl [19] suggest “environmental activities blur lines between distinct management
functions making it both a top-down and bottom-up issue at the same time” (p. 24). Figure 3 embodies
the notion of the ‘perfect storm’ by organizing the disclosed change levers through not only a top-down
and bottom-up approach, but a multidimensional, all-angles approach. Specifically, there are strategic
moves that the university could enforce in a top-down manner, or whereby a critical mass could focus
attention through bottom-up endeavors. Likewise, there are strategic moves that the university could
introduce to incentivize lateral collaboration or involvement in sustainability, as well as measures the
athletic department could activate from an inside-out perspective. As such, the identification of these
supplemental change levers represent the “nonobvious sources of order that administrators can use to
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influence dispersed organizations” [4] (p. 211). Table 1 provides additional context and supporting
quotations for each of the proposed change levers.

Table 1. Levers for forcing athletic department attention toward sustainability.

Lever

Direction

Representative Quotation

Rigorous
sustainability
goals

Top-down

Until all sustainability is just incorporated into every single unit or until out climate
commitments have some sort of teeth behind them and saying you must do it.

I think the opportunity we’ve had is just applying these increasingly rigorous
sustainability goals for all facilities to athletics, which sort of brings them along in a
way that maybe they haven’t called out for themselves.

Leadership
directives

Top-down

My hope would be that the department’s priorities are synced with the university’s
priorities, and values, and one of those is sustainability. So it is my hope that would
filter down.

‘Low-hanging
fruit’

Lateral

I think there’s an interest within waste management and recycling and composting. I
say that just because that’s the thing we spend the most time talking about and folks
seem to get the most excited about. We do have a lot of low-hanging fruit
opportunities there within that realm. So that might be one sort of focal area where I
can sort of see a little bit more traction with them.

Voluntary
initiatives

Lateral

We are also working on a program that is in-house that allows departments to sign up
to make their travel carbon neutral or by helping the university to reduce greenhouse
emissions through efficiency projects on campus. We are hoping that by using
programs like this it will allow departments and events to advertise the fact that they
are doing something that is carbon neutral and get credit for that, that will apply
pressure, peer pressure.

Internal
framework

Inside-out

I would say the responsibility of the university writ large with sustainability would be
to create a culture where somebody on the inside of athletics says, “you know what,
sustainability is really part of what we do and we need to call it out here.”

I think having a framework for them can sort of clearly define their expectations, their
strategies, to make athletics more sustainable.

Leadership
support

Inside-out

I'would think it would have to be our Athletics Director wanting sustainability to be
part of what they do. And that might happen through conversations with our
President. ... But if it became part of the leadership team and one of their goals was
around sustainability, then I could imagine a greater involvement with athletics.

But I think it they are going to go all in, then it’s going to take that top level leadership
to say, ‘look, this is really important’. We want a culture of winning and winning
games, but we’re not just winning on the field — we’re winning off the field.

Sustainability
coordinator

Inside-out

I think it would take dedicated time from the current staff. We can help support from
the outside, but with larger departments on campus there are certain sub-cultures in
these departments. And so until those sub-cultures recognize sustainability as part of
their daily practices, I think any change that comes from the outside will only be
temporary.

For the athletics department to become more sustainable and really push that, honestly
it’s having someone that’s dedicated 24/7 to the operations of our athletics department.

Sponsorship

Inside-out

The other would be sponsorship. Nothing has come to fruition yet, but that is
something that if it did happen, that would be a much easier way for athletics,
especially the operations, to really make it a priority. That would be a game changer.

Student-athlete
action

Bottom-up

Two years ago I had a student working on zero waste. They worked a lot on reducing
waste and raising awareness on campus. ... Our Athletics Director was engaged in that
and he helped and advocated for building composting into some of the athletics events
and recycling. So that connection, that student-to-director at a smaller scale and not as
part of the large group was probably more impactful than coming to the large group.

I think student interest goes a long, long way. And so if some of the sports teams are
interested in this, saying that it is a huge problem for the future of the sport, that would
go a long way. I think that goes farther than anything I can say or do as a staff member.

I think on a college campus the more the student are invested in, involved in
something, the better chance of success we have.
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5.4. Limitations of the Study

Using AASHE STARS as a means by which to identify cases of athletic department engagement
in shared sustainability governance structures presents challenges in reaching the population of
interest. First, using AASHE STARS in the context of this study did limit the sample population to
universities who chose to complete the reporting process. Second, AASHE STARS, like the majority
of assessment-based reporting processes, provides a snapshot in time, and what this study revealed
was that shared sustainability governance structures, models, and membership are in a constant state
of flux.

In addition, compensations proved a relevant voice to use within the loosely coupled context of
athletic departments and wider university sustainability goals and priorities, as most respondents
within this study considered this level of coupling to be a sub-optimal state. Yet, perhaps loose
coupling in this context is more advantageous than disadvantageous. As one respondent claimed:
“The university is so diffuse. There is a lot of autonomy. Ideas are coming from departments. How can
we do X, y and z? There is no top-down pressure being applied.” In such a scenario, the coordinating
council empowers the representatives to go back to their departments and say this is worthwhile, rather
than returning simply to communicate and provide an update on the university’s overall strategy
and goals. Furthermore, Haas [83] suggests the best institutional structure for dealing with complex
policy environments is, in fact, loose and decentralized, but also dense networks. Haas [83] suggests
network density enables the quick relay of information, and that the loosely coupled and decentralized
nature of such networks allows the inactivity of one actor not to jeopardize the efforts of the whole.
Accordingly, while the voice of compensations provides a sufficiently narrow theoretical guide for this
study, under-utilizing other loose coupling voices (e.g., the voice of direct effects or organizational
outcomes) presents a limitation in terms of the insights generated.

6. Conclusions

Theoretically, this study provides further evidence of the dialectical nature of loose coupling
within the higher education context, and, more specifically, between a more contemporary coupling
context than the historical focus on interdependencies between administrators and faculty. The study
supports how athletic departments demonstrate at least a basic level of engagement in sustainability
that mirrors the wider university (i.e., determinacy). Yet, the varying levels of commitment from athletic
departments to shared governance structures demonstrate a simultaneous level of independence
between athletics and the university more generally. Athletic departments highlight the challenges
universities face in reflecting institutional commitments across all aspects of the campus, which the
Rio+20 People’s Sustainability Treaty on Higher Education [85] suggests spans campus management,
curriculum, research, and student and community engagement activities. As such, athletic departments
are a key internal stakeholder for universities to engage in order to achieve a whole-of-institution
approach and commitment to sustainability.

The insight generated through this study points to a number of practical implications for
sustainability office personnel. Likewise, such implications are potentially useful for athletic
department staff who identify as sustainability leads, and who wish to create greater buy-in internally
from colleagues. First, justification should be made for athletic department involvement in shared
sustainability governance. For example, does the athletic department boast high visibility as well
as being a high-impact campus department? If yes, then athletics likely deserves a seat at the table
as a critical cog in the twofold responsibility of universities to sustainability (i.e., as an operation to
be changed, and as a change agent). Second (and dependent upon the model of shared governance
being deployed), is where exactly the athletics departments are engaged in the system. Athletics, as
understood through several of the respondents within this study, has the potential to be the ‘sustainable
front porch’ of the university. However, depending on the context, there might be more merit in
engaging the athletics department through a thematic subcommittee where tighter coupling exists,
and where greater leverage points and synergies can be pitched to optimize levels of engagement.
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Third, identifying the most appropriate person to represent the athletics department is crucial,
as it is this individual who will serve as a more formal bridge with the university’s sustainability goals.
Fourth (and connected to the third practical implication), is the extent to which the shared sustainability
governance system will focus the attention of the athletic department. In other words, who will
represent the athletic department and will this representative be appointed or approached with a
request to voluntary join the coordinating council and/or thematic subcommittee? Such decisions
are not solely a matter for athletic departments. However, appointing the Director of Athletics to
the coordinating council does not automatically amount to an institutionalized commitment. Rather,
sustainability office personnel should match as best they can the personal interest and passion for
sustainability of existing athletic department staff with an appropriate means by which to make this
engagement routine. Recognizing the relatively high turnover of staff within athletics positions, those
charged with heading up shared sustainability governance systems should perhaps focus on succession
planning. For example, campuses that address leadership continuity as well as providing training and
advice to new officers are more successful at governance [86].

Finally, and most importantly, efforts to engage athletic departments in shared sustainability
governance should be supplemented by other change levers. Ultimately, the aspirational condition is
to achieve a ‘perfect storm’ that calls for a combination of top-down, bottom-up, lateral, or inside-out
tactics. Yet, while this study suggests that securing an institutionalized commitment is a complex
matter, further research is necessary to tease out the importance and effectiveness of multi-dimensional
efforts to engage athletics departments in sustainability action. For example, an in-depth case study
of a university whose athletics department is immersed in this multi-dimensional approach would
elucidate the relative importance of each of the strategic levers. More specifically, a scarcity of research
exists that understands the role of student athletes as catalysts for athletics department sustainability
action, and further qualitative research could generate a rich understanding of the role of sustainability
in the dual identity of student athletes on university campuses in the United States.
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Abstract: Globally, higher education institutions (HEIs) have continued to record varied sustainable
development (SD) implementation performances. This variance has been attributed to the presence
of certain organisational factors. Whereas previous studies have successfully identified the factors
influencing SD implementation performance in HEIs, few studies have attempted to explore the
relationship between these factors and the influence of such a relationship on the management
of SD implementation in HEIs. This is the objective of this study. Understandably, knowledge
of such relationships will facilitate the development of appropriate frameworks for managing SD
implementation in HEIs. Relying on a case study of a South African University of Technology (SAUoT),
this study elicits data through a focus group discussion session. An interpretative structural modelling
(ISM) focus group protocol indicating extant pair-wise relationships between identified organisational
factor categories was extensively discussed. The emergent data was recorded, transcribed verbatim
and subsequently analysed. The findings suggest that communication was critical to the prevalence
of other factors, hence indicating its centrality to the effective management of SD implementation
in HEIs. These findings will guide implementing agents in HEIs towards developing appropriate
mechanisms for communicating SD implementation strategies.

Keywords: higher education institutions; implementation; organisational factors; sustainable
development; interpretative structural modelling (ISM)

1. Introduction

Based on their time-honoured role in shaping and enabling the attainment of society’s aspirations,
higher education institutions (HEIs) are fast assuming leadership positions in championing societal
transformation towards sustainability. Consequently, a meteoric rise in the attention being accorded
to sustainable development [1] in the aftermath of ‘Our Common Future’ report of the Brundtland
Commission by HEIs has been observed [2]. However, Zutshi and Creed [3] trace the earliest instance
of the HEI-sustainability/sustainable development (SD) nexus to the United Nations Conference on the
Human Environment in 1972, otherwise known as the Stockholm Declaration. They point out that
this nexus was focused on environmental sustainability. However, the Talloires declaration marked a
defining moment for SD implementation in HEIs given its global acceptance by university leadership [3].
Since then, HEIs have shown concern about the incorporation of SD into their core activities [4,5].
However, such interest has been traced to the traditional roles of HEIs as change agents [6,7] among
increasing expectations from society for them to share knowledge created therein with relevant
stakeholders [3]. Such transfer of knowledge will contribute to the expected transformation of
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entities situated beyond HEI boundaries, if communicated to appropriate quarters [8]. To buttress the
contributions of HEISs to society, Ngo and Trinh [9] have argued for the centrality of HEIs not just in
the modernisation of society, but also for the development and provision of cultural centres which
have formed the bedrock for the physical development of cities. This much has been attested by the
plethora of SD advocacies, declarations, and partnerships to which a multiplicity of HEIs have signed
on to since the post-Talloires era [2,10].

Significant improvements in SD uptake among HEISs across the globe have been reported [11,12].
However, varied SD implementation performances have also been observed [13,14]. Whereas some
HEIs have reported successful SD implementation, others have posted underwhelming performances.
In some other instances, SD implementation has remained largely underreported [3,4]. This appears
to be the case for South African HEIs. As such, a comprehensive assessment of the South African
HEI SD implementation performance has become difficult [15]. Undoubtedly, such an assessment
will not only contribute to improving understanding of the efforts being made by HEIs, but also
lead to the identification of factors influencing the SD implementation performance. Further to this,
there is an imminent need for the extant relationships between these factors and the influence of such
relationships on the implementation performance to be gauged. Enabling such understanding will
facilitate the development of an optimal SD implementation framework within HEIs as managers and
implementation agents alike can focus on the aspects that will facilitate optimal implementation and,
perhaps, have a significant impact on the implementation performance.

This study was informed by this gap, especially within the South African HEI context. Relevant
literature highlights the significant contributions made by organisational factors to the variance
experienced in SD performance implementation within HEIs [16,17]. Accordingly, any attempt at
addressing SD implementation performance within HEIs will require a thorough understanding of the
organisational factors, the extant inter-relationships and the influence thereof, on SD implementation.
This is central to the scope of this study.

To achieve its main aim, this study will be structured accordingly. First, a review of the literature
on the role of HEIs as SD champions in contemporary society and the nature of organisational factors
influencing SD implementation in HEIs will be presented. In the second section, a description of the
case study research design employed in the study will be provided. Furthermore, an exposé on the
study context, a South African University of Technology (SAUoT), will be given. Additionally, in this
section, the modalities behind the use of interpretative structural modelling (ISM) as an analytic tool
will be presented. This will be followed by an account of the development of the ISM model in the
fourth section, as well as a detailed presentation of the findings as they concern the development of
the ISM-based model. A discussion of the findings will be provided in the fifth section of the paper.
Finally, the study concludes in the sixth section.

2. Theoretical Perspective

2.1. HEIs and Sustainable Development

The twin concepts of sustainability and SD continue to dominate the global societal development
discourse. Developmental patterns are consistently being aligned with the sustainable development
goals (SDGs) and the inherent milestones promoted by the United Nations (UN) and adopted by
signatory countries of the UN SDG charter. Due to the lack of a widely accepted definition and
multiplicity of views concerning their actual connotation, notwithstanding [18], sustainability and
SD have remained recurring constants in the scheme of things. This study aligns itself with the
position outlined by Bostrom [19], wherein sustainability was described as a state of utopia, whereas
SD consisted of the steps required to arrive at that state. Therefore, within the boundaries of HEIs, the
desire to achieve a sustainable university status can be related to sustainability and a utopian state,
whilst the strategy and processes being implemented have to conform to SD ethos. Accordingly, within
society and the domain of societal sustainability aspirations, HEIs are expected to contribute through
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their internal processes, with the product of such processes and engagement with society shaping SD
strides towards the implementation of sustainability [20-26].

An examination of existing literature traces the evolution of the SD theme in HEIs through the
various declarations and partnerships that commenced with the Stockholm Declaration of 1972 [2,3,5].
Lozano et al., [2] have demonstrated a long-standing commitment of HEIs to leading the drive for
SD. This commitment is supposedly premised on the traditional role of HEIs as new knowledge
creators [27]. The significance of HEIs to the SD challenge is reinforced by the fact that 14 out of
18 declarations pertaining to education are targeted at HEIs. HEIs are associated with the advancement
of knowledge frontiers, hence society’s expectation for them to provide leadership for SD [28]. They
are expected to ensure that the next generation of professionals are equipped with the necessary
skills to oversee the implementation of SD across various societal and organisational facets [12,29-35].
According to Stephens, Hernandez [29], HEIs are expected to show leadership by example, serving
as models of sustainable practice for the society to emulate. Furthermore, Lozano et al., [2] have
mentioned a surge in the number of HEI signatories. Several scholars have highlighted the efforts
being made across the global HEI community in championing SD implementation within and beyond
their institutions. For instance, Hugé, Block [36], in an assessment of SD implementation in HEIs,
observed the slow integration of sustainability into academic research. They proposed actions for
achieving this objective, having noted the criticality of such incorporation for societal sustainability
aspirations. In another study, Ngo and Trinh [9] investigated the manner through which HEIs provide
the intellectual requirements of their environs using the university-city complex model. The point
of departure in this study was the notion that HEIs were responsible for the creation of knowledge
that can be subsequently applied to city development in a manner corresponding with society’s SD
aspirations. Another contribution of HEISs to the production of sustainability knowledge for society’s
benefit was highlighted by Trencher, Nagao [24]. According to them, society stands to benefit from the
co-creation of sustainability knowledge with HEIs. However, HEIs have to be adequately prepared
to carry such responsibility. Sedlacek [37] has articulated the place of universities in engendering
sustainable development within societal boundaries. According to Sedlacek, HEIs contribute to SD
at an individual and societal level through research, the education of individuals and the supposed
influence on governance. It is expected that, as sustainability champions, HEIs can influence the
mindset of individuals and policymakers towards SD [38]. Furthermore, the contributions of HEIs
towards energy efficiency and conservation through the design and subsequent development of
sustainable campus improvement programmes are outlined in Faghihi, Hessami [39]. Concerning
the incorporation of a sustainability ethos into the curriculum, scholars across different studies have
shown how HEIs are transforming their curriculum across various disciplines towards being pro-SD in
nature, through an assessment of the extant curriculum and subsequent modifications [40—47].

From the above, it can be deduced that HEIs have indeed taken the lead to support society’s
sustainability aspirations at different levels and through numerous means available to them. Despite
this, 28 years after the first declaration directly targeted at HEIs, there has been a lack of reports
detailing successful SD implementation across various HEISs, particularly among signatories of these
declarations [2]. This under-reporting, a severe incidence across the developing world, has been
attributed to an underwhelming implementation performance as HEIs which have made a success of
SD implementation have often drawn attention to their achievements [48]. In addition, the seeming
failure of HEISs to provide leadership has been blamed as the reason for the poor societal uptake of
the agenda in these countries. Nevertheless, certain attributes of HEIs have been blamed for this.
Salient amongst these attributes is the HEIs” renowned resistance to change and innovation [6,49] and
the discipline-centric nature of these institutions, which leads to knowledge compartmentalisation.
Compartmentalisation is considered hostile to the creation of relevant knowledge for resolving SD-
related challenges, hence the recent agitation surrounding the adoption of inter-and transdisciplinary
research approaches [23,50]. The inability of HEIs to deliver on the expectations of society on
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sustainability and SD has been attributed to a plethora of factors [16,22,51]. These factors are covered
in more detail in the next section.

2.2. Organisational Factors and SD Implementation

Richardson and Lynes [51] have attempted to categorise the factors influencing SD implementation
in HEIs into two broad categories, namely organisational and financial factors. This study will focus on
organisational factors because they arguably outweigh other factors. Table 1 chronicles various factors
according to their categories, as sourced from a review of relevant literature. From Table 1, it can be
deduced that the organisational factors outweigh the financial factors and, accordingly, significantly
influence implementation. As such, managing the influence of this category of factors will yield
positive changes on the SD implementation curve. These factors are highlighted in Table 1. For clarity,
the organisational factors are classified as Collaboration, Leadership, Communication, Knowledge,
Behavioural, and Physical factors.

Table 1. Factors Influencing sustainable development (SD) Implementation in higher education.

Category Factors Authors
Collaboration (Stakeholder Lozano-Garcia, Huisingh [14],
Collaboration/Staff Ralph and Stubbs [14], Stafford
Commitment/Student [17], Sharp [52], Shriberg [27],
Partnerships/Collaborative Sharp [17], Cortese [6], McMillin
Organisational Decision-making/Presence of Silos) and Dyball [13]
Leadership (Strategic Vision/Support
from Top Level Management
/Visionary Leadership) Incentive Ferrer-Balas, Adachi [53],
Structure/Connectors to Velazquez, Munguia [16], Luo and
Society/Coordination Units and Yang [49], Sharp [52], Velazquez,
Projects/Sustainability Munguia [4]
Champions/Organizational
Structure/Societal Pressure)
Communication (Communication of L1'10 apd Y ang [49], Sharp [52],
the Sustainability concept) Djordjevic and Cotton [54],
Franz-Balsen and Heinrichs [55]
Knowledge (Degree of Ferrer-Balas, Lozano [49],
Innovativeness/Understanding/ Velazquez, Munguia [52], Luo and
Awareness/Experience/Skills) Yang [42], Ralph and Stubbs [11]
Behavioural (Apprecw}tl.op of tbe . Ferrer-Balas, Adachi [53],
Value of Outreach Activities within
. . Ferrer-Balas, Lozano [56], Luo and
Academia/Level of Freedom exercised
. Yang [49], Ralph and Stubbs [12],
by Faculty Members/Desire to .
Shribeg [27]
Change)
. L . Stafford [17] Ferrer-Balas,
Physical (Organizational Size) Adachi [53]
Finance (Financial Luo and Yang [49],'Stafford [17],
Constraints/Consideration of Velazquez, Munguia [4], Ralph
Financial : g and Stubbs [12], Ferrer-Balas,

Life-Cycle Savings During Budget
Modelling/Source of Funding)

Lozano [56], Ferrer-Balas,
Adachi [53]

Source: Awuzie and Emuze [48].

Having identified the factors capable of influencing the SD implementation performance in HEIs,

it becomes pertinent to explore the interrelationships existing between these factors. Also imperative is
the need to establish the influence of such interrelationships on the SD implementation performance
within HEISs. It is to be expected that this understanding will engender the successful development of
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an appropriate mechanism for managing SD implementation effectively in the HEIs for the benefit of
the wider society. This is what subsequent parts of this paper will concern themselves with, albeit via a
case study of the context of a South African University of Technology (SAUoT) and the institution’s
sustainable university (SU) aspirations.

3. Materials and Methods

The objective of this study is to explore the interrelationship existing between organisational
factors influencing the SD implementation performance within an HEI context, relying on an SAUoT
exemplar. Accordingly, the choice of the case study research design came naturally to the authors due
to the design’s reputation for enabling an understanding of a phenomenon within its context. In this
case, the choice of method facilitated not just the identification of the organisational factors affecting
SD implementation within SAUoT from the perspective of relevant parties, but also enabled the
determination of the relationships between these factors and the influence thereof, on implementation
performance within the case study. Additionally, the case study design makes the use of a multiplicity
of data collection and analysis techniques necessary during the data elicitation and analysis stages of
the research project [57,58].

In this study, data was collected using a focus group discussion. Focus group discussions have
been described as an appropriate medium for eliciting the opinions of a small group of stakeholders
concerning any phenomenon, with a facilitator steering, discussions accordingly [59,60]. According to
Hugé, Block [36], this data elicitation technique is specifically designed to elicit information concerning
people’s preferences, opinions, and values as it pertains to a given topic. However, Kitzinger [60] was
quick to add that the success of the focus group was largely dependent on the facilitation skills of
the facilitator, as well as the selection of the focus group panel. According to Kitzinger, the wrong
facilitation will yield responses that are irrelevant to the scope of the study. A lack of consideration of
the power dynamics existing between the discussants during recruitment, as well as the absence of a
strategy for dealing with this, if it exists, was capable of undermining whatever benefits were expected.
This is necessarily so as these discussions are often held in a permissive, convivial environment,
allowing for free and unhindered interaction between discussants.

Discussants of the focus group were purposively selected based on their roles in SD implementation
at SAUOT. Care was taken to cover all facets of engagement with SD implementation. However,
students were not enlisted at this point, representing a probable limitation of the study; this was
intentional as the authors opined that a smaller sample of implementing agents was appropriate for
the study. The lead author acted as the facilitator and was assisted by the second author at different
intervals. Table 2 provides a description of the focus group discussants’ demographics.

Table 2. Focus Group Discussants” Profile.

No ID Job Sector
1 L Lecturer
2 FS1 Facilities
3 RF Research Fellow
4 PS Procurement Staff
5 L2 Lecturer
6 FS2 Facilities

In total, six discussants participated in the focus group besides the authors. The session lasted for
approximately two and half hours. With the permission of the discussants, the session was recorded
and subsequently transcribed. The discussions at this point centred on the interpretative structural
modelling (ISM) protocol indicating a pairwise relationship between the identified organisational
factors; see Table 3. As indicative of the protocol utilised, an ISM methodology was deployed when
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analysing the data emanating from the transcripts. This culminated in the development of an ISM-based
model showing the relationships between the identified factors.

Table 3. A Description of Organisational Factors.

Organisational Factors Description
. Stakeholder collaboration to attain a common
1 Collaboration . .
purpose such as SD implementation
Willingness from upper management to
. buy-in and drive SD implementation and
2 Leadership willingness to lead the HEI towards the
attainment of an SU status
3 Communication The ability of HEIs to effectively communicate
its SD agenda to all stakeholders
4 Knowledge The ability of an organisation to create and
share knowledge
. Human behaviour, reforming the individual,
5 Behavioural . .
change in attitude
6 Physical The size of an organisation

Adapted from Awuzie and Emuze [48].

3.1. Study Context: SAUoT

In 2010/2011, SAUOT commenced a transformational journey towards becoming a sustainable
university of technology (SUoT). This transformation was built around the following context-specific
features: its place as a South African public institution and its nature as a university of technology
(UoT). The former makes it imperative for SAUOT to adopt and support the national commitments and
development aspirations of the government and citizenry of the South African nation, especially as it
concerns making contributions in science, technology transfer, and education. The latter is concerned
with the UoT’s institutional context.

SAUOT ’s resolve in achieving an SUoT status is discernible, particularly given its development
of a sustainability implementation framework. Furthermore, the HEI has inaugurated a Sustainable
Development Working Group with a mandate to monitor and co-ordinate the various SD projects.
These gestures signal its move from strategy adoption and articulation to actual implementation.

Obviously, it is one of the few HEIs within South Africa that has developed such an implementation
framework. It is the intention of this study to identify the motivating factors (drivers) behind the HEI's
resolve to embark upon SD implementation. It is believed that an identification of these drivers will
promote the development of a social ontology among various stakeholders of the implementation
exercise and thus enable a positive attitudinal change amongst them and provide a framework for
other HEIs embarking on this path.

3.2. Interpretive Structural Modelling (ISM)

ISM is a qualitative and interpretive method used to generate solutions for complex problems.
ISM is a valuable management tool because it identifies the relevant importance of each variable with
reference to the problem under consideration [61,62].

ISM is used to identify and structure a relationship between variables that define a problem. The
main objectives of ISM are as follows:

1. Toidentify and rank the relationship between variables;
2. To discuss the managerial implications of the outcome to aid decision makers.
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The various steps involved in the ISM method are extracted from [63-65] and are as follows:

Step 1. Identification of variables relevant to the problem. This can be done through secondary
data or primary data, such as that collected through interviews, surveys or focus groups;

Step 2. Establishing a contextual relationship type, such as influence or drive, depending on
the problem;

Step 3. Development of a structural self-interaction matrix (SSIM) by a pair-wise comparison.
This step will be carried out by experts on the problem context. The participants must decide upon the
pairwise relationship between the variables. The existence of a relation between any two variables (i
and j) and the associated direction of the relation is questioned. Four symbols are used to denote the
direction of the relationship between the variables i and j:

V—for the relation from i to j, but not in both directions i — j;
A—for the relation from j to I, but not in both directions j — i;
X—for both direction relations from i tojand j to i, as well as i € j;

O—if the relation between the variables does not appear to be valid i i

Step 4. A reachability matrix (RM) is developed from the SSIM and the matrix is checked for
transitivity. The transitivity of the contextual relation is a basic assumption made in ISM. It states that
if a variable X is related to Y and Y is related to Z, then X is necessarily related to Z. The reachability
matrix is a binary matrix since the entries V, A, X, and O of the SSIM are converted into 1 and 0 as
follows: V,X=1& A, 0 =0;

Step 5. Classification of variables based on their driving and dependence power using MICMAC
(matriced” impacts croises-multipication applique” and classment) analysis;

Step 6. The reachability matrix obtained in step 4 is partitioned into different levels;

Step 7. Based on the relationships given above in the reachability matrix, a directed graph is
drawn, and the transitive links are removed;

Step 8. The ISM model developed in step 7 is reviewed to check for conceptual inconsistency and
necessary modifications are made.

4. ISM Model Development

In this section, a rendition of the steps taken towards model development based on the ISM
methodology is provided.
4.1. Identification of Organisational Factors Affecting Sustainable Development in a South African University

The factors have been identified in previous research by combining the literature and a qualitative
single case study research design in the same study context [48]. The final organizational factors
resulted from a series of semi-structured interview sessions held with purposively selected interviewees.
The identified factors are presented in Table 3 below with a brief description.

4.2. Developing SSIM for Organisational Factors

Existing pair-wise relationships were identified via a focus group with six stakeholders from
SAUOT, as detailed previously. A contextual relationship of “influence” was chosen for the ISM focus
group protocol, as reported in Table 4.
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Table 4. Interpretative structural modelling (ISM) Focus Group Protocol.

Pairwise Relationship Type of Relationship Response
1 Collaboration-Leadership Do collaboration factors influence leadership factors? Yes
2 Collaboration-Communication E(C)tz(r)ll?aboratlon factors influence Communication No
3 Collaboration-Knowledge Do collaboration factors influence Knowledge factors? Yes
4 Collaboration-Behavioural Do collaboration factors influence Behavioural factors? Yes
5  Collaboration-Physical Do collaboration factors influence physical factors? Yes
6  Leadership-Collaboration Do leadership factors influence collaboration factors? Yes
7 Leadership-Communication g(c)tfra;c?lershlp factors influence Communication Yes
8  Leadership-knowledge Do leadership factors influence knowledge factors? Yes
9  Leadership-Behavioural Do leadership factors influence Behavioural factors? Yes
10 Leadership-Physical Do leadership factors influence Physical factors? Yes
11 Communication-Collaboration E(C)tgr()sr:lmunlcatlon factors influence Collaboration Yes
12 Communication-Leadership Do Communication factors influence Leadership Yes
factors?
13 Communication-knowledge Do Communication factors influence knowledge Yes
factors?
14  Communication-Behavioural E(C)tgrosr;'lmumcatlon factors influence Behavioural Yes
15 Communication-Physical Do Communication factors influence Physical factors? Yes
16  Knowledge-Collaboration Do Knowledge factors influence Collaboration factors? Yes
17 Knowledge-Leadership Do Knowledge factors influence Leadership factors? Yes
18 Knowledge-Communication gztlo(rr:;wledge factors influence Communication Yes
19  Knowledge-Behavioural Do Knowledge factors influence Behavioural factors? Yes
20  Knowledge-Physical Do Knowledge factors influence Physical factors? Yes
21 Behavioural-Collaboration Do Behavioural factors influence Collaboration factors? Yes
22 Behavioural-Leadership Do Behavioural factors influence Leadership factors? Yes
23 Behavioural-Communication E(C)tgf;akural factors influence Communication Yes
24 Behavioural-knowledge Do Behavioural factors influence knowledge factors? Yes
25  Behavioural-Physical Do Behavioural factors influence Physical factors? Yes
26  Physical-Collaboration Do Physical factors influence Collaboration factors? Yes
27  Physical-Leadership Do Physical factors influence Leadership factors? Yes
28  Physical-Communication Do Physical factors influence Communication factors? Yes
29  Physical-Knowledge Do Physical factors influence Knowledge factors? Yes
30  Physical-Behavioural Do Physical factors influence Behavioural factors? Yes

Table 4 presents pair-wise relationships and the response of each relationship by the stakeholders.

This step will inform the next steps in the development of the SSIM matrix as explained below.

Four symbols were used to denote the direction of the relationship between any two organisational

factors (i and j):

Ll

V: factor i will influence factor j, but not in both directions;

A: factor j will influence factor I, but not in both directions;

X: factor i and j will influence each other; and

O: factor i and j are unrelated.

Table 5 presents the SSIM with different symbols relevant to each pair-wise relationship.
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Table 5. Structural self-interaction matrix (SSIM).

No. Organisational Factors 1 2 3

Collaboration X A
Leadership X
Communication
Knowledge
Behavioural
Physical

Ul R WN =
XX X | -
XXX X a

XX XX X| o

Table 5 builds on Table 4’s responses and uses the logic above to construct the SSIM matrix.

From the matrix above, it was clear that all the organisational factors were related, and therefore,
we did not use the symbol (O), indicating the absence of a relationship. The contextual relationship
between organisational factors was obtained from the participants as detailed in Table 4.

4.3. Developing RM from SSIM

The RM was obtained by converting the SSIM into a binary matrix by substituting V, A, X, and O
with 1 and 0 as per the case. The rules for the substitution of 1s and 0Os are the following:

1. If the (i, ) entry in the SSIM is V, then the (i, j) entry in the reachability matrix becomes 1 and the
(j, i) entry becomes 0;

2. Ifthe (i, j) entry in the SSIM is A, then the (i, j) entry in the reachability matrix becomes 0 and the
(j, i) entry becomes 1;

3. Ifthe (i,j) entry in the SSIM is X, then the (i, j) entry in the reachability matrix becomes 1 and the
(j, i) entry also becomes 1;

4. If the (i, j) entry in the SSIM is O, then the (i, j) entry in the reachability matrix becomes 0 and the
(j, i) entry also becomes 0.

Following these rules, the RM for the organisational factors is shown in Table 6.

Table 6. RM matrix.

No. Organisational Factors 1 2 3 4 5 6
1 Collaboration 1 1 0 1 1 1
2 Leadership 1 1 1 1 1 1
3 Communication 1 1 1 1 1 1
4 Knowledge 1 1 1 1 1 1
5 Behavioural 1 1 1 1 1 1
6 Physical 1 1 1 1 1 1

Table 6 uses the rule of binary entries to replace symbols V, A, X, and O with 1 and 0. Therefore,
Table 6 converts Table 5 into a binary matrix.

Table 7 presents the final RM. As there is no transitivity, the RM matrix and final RM will be the
same. Table 6 has been represented to show the calculation of driving and dependence power as an
important step of the ISM method. Hence, it has been re-named as Table 7 because it includes this
calculation. The driving power of an organisational factor is the total number of factors, including itself,
that it may influence. The dependence power is the total number of factors that may help in alleviating
it. Based on the driving and dependence power, the organisational factor can be classified into four
clusters: autonomous, dependent, linkage, and independent/driver barriers. This classification and its
implications are explained in more detail in the next section.
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Table 7. Final RM.

No. Organisational Factors 1 2 3 4 5 6 Driver Power
1 Collaboration 11 0 1 1 1 5
2 Leadership 11 1 1 1 1 6
3 Communication 11 1 1 1 1 6
4 Knowledge 11 1 1 1 1 6
5 Behavioural 11 1 1 1 1 6
6 Physical 11 1 1 1 1 6
Dependence 6 6 5 6 6 6 35/35

4.4. Classification of Organisational Factors: MICMAC Analysis

Based on the driver power and dependence power generated in Table 6, the organisational factors
were classified into four clusters, as shown in Figure 1 below.

3 2456
6 n ¥
5 .I
Drivers Linkage

1- Collaboration

7] 2- Leadership
£ 3- Communication
1 3 4- Knowledge
E 5- Behavioural
= 6- Physical
=
2
Autonomous Dependent
|
0
1 2 £} 4 5 6

Dependence power

Figure 1. Driving power and dependence diagram.

The major findings of this classification (Figure 1) were as follows:

1. The diagram indicated that there is no factor that comes under an autonomous cluster.
Autonomous factors generally appear as weak drivers, as well as being weakly dependent,
and are relatively disconnected from the system. These factors do not have much influence on
the other factors of the system;

2. No dependent factors. The dependent factors mean other factors need to be addressed and
removed before their removal;
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3. All factors were within the linkage cluster. Linkage barriers have a strong driving power, as
well as strong dependence. These factors are unstable because any action on them will influence
others and have a feedback effect on themselves;

4. No factors within the driver cluster. Driver factors will have strong driving power, but weak
dependence power. Driver factors need to be addressed first and they can influence all other factors.

4.5. Partitioning the RM into Different Levels

From the final RM, the reachability and antecedent set for each factor were derived and the
intersection of these sets was then identified, as presented in Table 8. The factor for which the
reachability and the intersection sets were the same in the first iteration was assigned as the top-level
element in the ISM hierarchy. Similarly, levels were identified for other factors by duplication of this
process. Once the level was identified for a factor, it was discarded from the list of remaining factors.
Table 8 presents the first iteration, which showed that five factors out of six were found in the first
level. Therefore, the remaining factor was in the second level. These two levels helped in developing
the ISM model in the final step.

Table 8. Iteration 1.

Organisational Antecedent Set

Factors Reachability Set Intersect Intersection Set Level
1 1,2,4,5,6 1,2,3,4,5,6 1,2,4,5,6 1st
2 2,1,3,4,56 2,1,3,4,56 2,1,3,4,56 1st
3 3,1,2,4,5,6 3,2,4,5,6 3,2,4,5,6
4 4,1,2,3,5,6 4,1,2,3,5,6 4,1,2,3,5,6 1st
5 51,2,3,4,6 51,2346 51,2,3,4,6 1st
6 6,1,2,3,45 6,1,2,3,45 6,1,2,3,45 1st

4.6. Developing the ISM Model for Organisational Factors

From Table 6, all factors but communications were found at level one. Therefore, they will be
positioned at the top-level of the ISM hierarchy. The final ISM model for organisational factors is
shown in Figure 2 below. The arrow direction indicates the relationship between the different factors.
For example, the relationship between collaboration and leadership factors was a two-way relationship.
Therefore, an arrow pointing in both directions was used to denote this relationship. Conversely,
the relationship between communication and collaboration factors only occurred in one direction, in
which the former could influence the latter. Therefore, an arrow pointing from the communication to
collaboration factor was used.

Y
(_u laboration I_Ladmhm Knuw edge Behavioural ohvsical (Factor 6)
Level | (Factor 1) (rdul(}r"] (rdunr-l] (Factor 5) hysical (Factor )

"ML, H

Level 2 K Communication (Factor 3) )_!

Figure 2. Interpretative structural modelling (ISM)-based model for organisational factors influencing
the sustainable development (SD) implementation performance.
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It was found from Figure 2 that communication (factor 3) was a significant organisational factor
affecting SD implementation as it came in the base level of the ISM model. However, the ISM model
only two levels to indicate the close relationship between these factors.

5. Discussion

From the ISM-based model shown in Figure 2, a close relationship between the various
organisational factors which have been previously identified as influencing the SD implementation
performance at the SAUo0T was observed. The positioning of these factors on two levels, levels 1 and
2, highlights this closeness. The model serves as an example of operational management of HEIs to
complement teaching and research for SD to contribute to a whole-institute approach to SD [13].

The salience of communication as a critical factor capable of influencing other organisational
factors has been reinforced. This notion corresponds to findings from similar studies, which have
sought to investigate the SD implementation both within HEIs and in other organisations [3,21,66,67].
For instance, Zutshi and Creed [3] cite instances where HEIs have been admonished to ensure
that the communication of their sustainability themes remains at the forefront of their institutional
communication strategies. Furthermore, they allude to happenings in the United Kingdom, United
States, and Australian HEI context, where such suggestions are also being observed. Still focusing
on the utility of communication protocols, Zutshi and Creed [3] maintain that an evaluation of the
effectiveness of communication protocols can only be based on the actions taken by recipients of
such information as it is reflective of their interpretation of the information passed on through such
protocols. By implication, poor communication protocols will lead to wrong interpretations by the
stakeholders, an act which can undermine other factors identified in Figure 1. In their contribution,
Adomssent, Godemann [8] reiterate the importance of communication and participation in securing the
optimal implementation of SD in universities. According to them, communication is usually deployed
towards achieving consensus from stakeholders within the HEI context and beyond concerning
the developmental pattern that has to be adopted to achieve sustainability, as well as the integral
processes thereof. Franz-Balsen and Heinrichs [48], whilst observing the lack of studies looking into
sustainability communication management within HEIs at the time, reiterated the significance of all
types of communication in engendering effective SD implementation. They maintained that the “vision
of a sustainable university is ideally generated in a mutual communication process and is continuously
elaborated, there stimulating structural changes as well as individual and collective development”
(431). This emphasises the influence of effective communication structures on the breaking down of
extant silos which often trigger resistance to change and participation apathy among stakeholders,
which are factors recognised as severe impediments to smooth SD implementation in HEIs [16,48].

At SAUOT, previous studies have indicated that the communication of SD implementation plans
and processes has proceeded in a top-down manner, with instructions and aspirations being handed
down to implementing agents [68]. Additionally, a subsequent study discovered an absence of a
common understanding of what sustainability and SD entailed from an SAUOT perspective, as well
as what the stakeholders stood to benefit from the transition towards an SU status [69]. Without a
common ontology in sight, optimal SD implementation will remain an abandoned idea. No doubt,
the setting up of effective communication protocols within SAUoT will lead to an improvement of
this situation, as it has been noted that the implementation of SD in the institution has been fraught
with participation apathy in most spheres. It has been a case of ‘their sustainability not ours’, i.e., a
lack of ownership in most instances. This working group launched the ‘Sustainable Development
Working Group’ (SDWG), which evolved as a means of breaking down extant discipline-oriented
mentality which had led to the growth of knowledge silos within CUT and enabled the effective
communication of SAU0T’s SD ideals to relevant implementation agents. The group had an adequate
representation from all stakeholder groups in SAUoT and was steered by the office of the Deputy
Vice-Chancellor, Research, Innovation and Engagement. However, the continued apathy towards
participation in SD implementation implies a seemingly lackluster performance of this working
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group as the silos have continued to persist. The group’s mode of operation is being associated with
another form of top-down implementation communication structure. The group is supposed to guide
implementing agents within the institution in such a manner as to achieve conformity with the contents
of a pre-determined sustainability development implementation framework. Therefore, this mode of
operation is considered a contradiction for optimal communication.

The inadequacies of such top-down communication protocols are perceived as authoritarian
and incapable of stirring individual and collective interest in SD implementation [61]. In her study
into SD implementation across 30 HEIs, Sharp [11] advocated for the adoption of person-to-person
communication and dialogue, as well as improved listening skills on the part of the agents. Studies
like Disterheft, Caeiro [70] have highlighted the need for the adoption of participatory approaches
in driving SD implementation. However, such implementation approaches can only yield positive
outcomes with the support of effective communication. Djordjevic and Cotton [54] have identified
barriers which serve to undermine the communication process of sustainability and SD in HEIs and
these barriers do not largely differ from what is obtained within the study context. These barriers
range from the complexity and non-contextual orientation of the message being communicated and
a lack of the same understanding between the sender and recipient concerning the contents of the
message, to information overload, thus leading to noisy channels for information sharing, top-down
communication, and overt-reliance on electronic communication, often at the expense of face-to-face
communication etc. Therefore, it is possible to state that effective communication structures are
imperative for successful levels of SD implementation to be achieved in HEISs, like the SAUOT being
understudied. According to Zutshi and Creed [3], the Talloires declaration was particularly emphatic
concerning the relevance of communication in driving SD adoption and implementation. To reinforce
this position, they observed that the aspects pertaining to communication constituted 60% of the
recommended actions stated in that declaration. However, according to them, a meagre 0.2% of
the signatories of that declaration have effectively communicated SD through their institutional
websites. Speaking from a conventional organisational perspective, Siano, Conte [71] have described
sustainability communication as a necessary platform for showcasing an organisation’s sustainability
commitment, whilst also facilitating communication of the reasons behind their sustainability ideals,
thus allowing for an appreciation of the alignment between the organisational projects and corporate
image. This is the situation in the HEI organisational context as HEIs need to showcase their sustainable
development ideals through effective communication protocols as this will bring about an increased
commitment from a diverse range of stakeholders.

Notwithstanding the significance of communication to SD implementation, it is evident from
Figure 1 that factors such as leadership, behaviour, knowledge, and physical factors are all influenced
by communication in a bi-directional manner. This much affirmed by Mohamad, Kadir [72] in their
study on the importance of the heartware in engendering SD implementation in HEIs. Heartware in
this instance was exercised through the presence of shared values concerning sustainability among
stakeholders, which in turn, inspire voluntary action and adaptive governance for the resolution of
any conflicts hindering implementation [72]. The organisational factors were identified as impacting
the heartware aspect, in addition to the software and hardware aspects. Therefore, it is necessary that
these factors be considered in tandem with the communication structures within the HEL

6. Research Implications

The ISM-based model developed will assist the management of the SAUOT to re-focus their
implementation efforts accordingly. Ideally, such efforts will take into consideration the re-design of
the sustainability communication strategy of the HEIL. The model provides a step-by-step guide to start
solving the problem. The SAUOT can embark on a wider consultation to identify effective means of
communication. The university should identify common and specific modes of communication, taking
into consideration the current communication culture and preference. ISM-based model is focused on
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the operational management of SAUOT to complement its existing teaching and research strategies
for SD.

Decision makers will need to appreciate the close relationship between these factors, and they
will need to invest significant resources to tackle these factors. The findings from this study will enable
SAUoT to prioritise and allocate resources for implementing SD more effectively.

7. Conclusions

The implementation of SD findings from this study highlights the extant relationship between
the various organisational factors influencing the SD implementation performance in an HEI. An
ISM methodology has been used to show these relationships based on the views of implementing
agents within the context of SAUOT. Based on evidence from the emergent ISM-based model, it was
observed that the factors shared close relationships and influenced each other to a large extent, except
for the collaboration-communication pairwise relationship, where the relationship was observed
as being uni-directional instead of bi-directional, as is the case in other pairwise relationships
evaluated. However, the critical nature of sustainability communication was deduced. Accordingly,
the absence of the effective communication of SD will serve to undermine all the other efforts of the
distinct implementing agents, as reiterated in similar studies. The case is no different to the case
investigated herein.

The study relied on a single case study: the SAUoT. As such, the conclusions arrived at are
reflective of this case. Although this can be regarded as a limitation of this study, it must be noted that
the scope of this study was to understand the relationships between identified factors influencing the
SD implementation performance in the SAUOT context. Additionally, it sought to highlight the utility
of the ISM in establishing this relationship. Although both objectives have been achieved, it should be
stated that the conclusions reached herein are to be subjected to further generalisation in subsequent
studies. Such studies will seek to compare HEIs in different geographic and economic contexts.
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