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Multilevel barrier and driver analysis to improve sustainability implementation strategies: 

towards sustainable operations in institutions of higher education 
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Abstract 

In practice what they preach in research and education, higher education institutions (HEIs) must 

consider economic, ecological, and social impacts in their quest for sustainable operations. We 

contribute to the understanding of sustainable transformation and responsible management through the 

development of a dual analysis of barriers and drivers to derive implementation strategies. In drawing 

on stakeholder theory, dynamic capabilities, and organisational psychology, we proposed a multilevel 

analysis of barriers and drivers to identify their manifestations in relation to the external environmental, 

organisational, group, and individual (EOGI) levels. Using sustainable operations as an illustrating 

example, we demonstrated how the multilevel barrier and driver analysis, as specified by the theory-

driven EOGI subcategories, improved implementation strategies. Therefore, we conducted a systematic 

review combined with a content analysis, after which, we synthesised the barriers and drivers of 56 



empirical studies, derived 30 strategies for sustainability, and compared them to recent review results. 

As a result, we have identified avenues for future research and implications for policy and practice. 

Where current research tends to place more emphasis on environmental impact in comparison to other 

sustainability dimensions, we call for a more comprehensive multilevel barrier and driver analysis to 

acknowledge sustainability as a multidimensional and interrelated construct, while accounting for the 

characteristics of HEIs and the members of the organisations.  

 

Keywords: sustainable operations; higher education institution; barrier; driver; sustainability 

transformation; multilevel barrier and driver model 

 

  



1. Introduction 

Higher education institutions (HEIs) play a leading role in creating a sustainable society (Aleixo et al., 

2018; Kóscielniak, 2014; Leal Filho et al., 2019b; Niedlich et al., 2020). As such, sustainable 

development can be seen as the fourth mission of HEIs (Bien and Sassen, 2019; Ozdemir et al., 2020; 

Trencher et al., 2014). Although the term “sustainable development” is widely used, its meanings are 

often varied and even ambiguous (Hopwood et al., 2005). Following the internationally-endorsed 

understanding developed by the United Nations, sustainability “refers to a normatively defined state of 

the world that is to be achieved via a sustainable development of the natural environment, society, and 

economy” (Schaltegger et al., 2016, p. 265; United Nations General Assembly, 2015; World 

Commission on Environment and Development, 1987).  

HEIs, as organisations themselves, generate economic, environmental, and social impacts (e.g., Dobson 

et al., 2010; Drahein et al., 2019a; Godemann et al., 2014; Jo et al., 2017), and “serve as [a] microcosm 

of society or government” with their complex, bureaucratic and hierarchical administration (Owens and 

Halfacre‐Hitchcock, 2006, p. 115) - making HEIs a very apt example from which we can strengthen our 

understanding of sustainability transitions across society and government (Owens and Halfacre‐

Hitchcock, 2006). HEIs consist of different interrelated elements, namely, governance, education, 

research, outreach, and campus operations (GEROCO) (Cortese, A. D., 2003; Hueske and Aggestam 

Pontoppidan, 2020; Lozano et al., 2015; Velazquez et al., 2006). As slow-changing systems, HEIs are 

resistant to change (Leal Filho et al., 2019b; Lozano et al., 2013), with increasing awareness being 

contrasted to the fact that HEIs struggle with their organisational sustainability performance (Hancock 

and Nuttman, 2014; Jabbour et al., 2013; Lozano et al., 2015). The multitude of change initiatives for 

sustainable development in HEIs have been called into question (Fleming and Oswick, 2014; Wilson 

and Thomas, 2012).  

Without neglecting the importance of all GEROCO elements, we have chosen to focus on sustainable 

operations in HEIs for the following three reasons: first, they have undergone considerable progress 

(Cebrián et al., 2015); second, the implementation of sustainable operations has been recognised as one 

of the most fruitful approaches for sustainability integration in the context of HEIs (Gholami et al., 2020; 

Lozano et al., 2015; Velazquez et al., 2006), and third, improving the sustainability performance of one 



GEROCO element enhances others. The fostering of sustainability awareness demands for instance, that 

HEIs address their responsibility to sustainable development in their own operations (Abubakar et al., 

2016; Bizerril et al., 2018; Čiegis and Gineitien, 2006; Kaplowitz et al., 2009). More sustainable 

operations encourage sustainability integration at HEIs (Chiong et al., 2017), and doing socontributes 

to education by practicing - and letting the students experience - what is preached to them (Cortese, A. 

D., 2003; Drahein et al., 2019b). In striving for sustainable operations in HEIs, the reach of teaching and 

research is extended through the demonstration of theory and the practice of sustainability impact 

(Ramísio et al., 2019). Beyond this internal alignment of the GEROCO elements, stakeholders request 

HEIs to engage in sustainable campus activities and operations (Alshuwaikhat et al., 2017; Conceicao 

et al., 2006; Stephens et al., 2008).  

Improving the sustainability impact of HEIs’ operations (ends) requires action (means). Therefore, this 

study focuses on the means, namely, how can sustainable operations be implemented in HEIs? A recent 

review concluded with four directions for strategies towards sustainable operations in HEIs: awareness 

campaigns, sustainable infrastructure, organisational support structure, and the redesigning of 

administrative processes to integrate sustainability (Hueske and Aggestam Pontoppidan, 2020).  

As the integration of sustainability in HEIs operations is confronted with barriers (e.g., Drahein et al., 

2019a; Filho and Wright, 2002; Gholami et al., 2020; L. Vargas et al., 2019; Verhulst and Lambrechts, 

2015), realising sustainable operations at HEIs also requires understanding the barriers and drivers 

related to the organisational change process (Akins et al., 2019; Gholami et al., 2020; Lozano, 2006; 

Yáñez et al., 2019). Therefore, we have complemented barrier research with the driver perspective. 

We have followed a three-step approach: (1) As sustainability implementation is an innovation within 

the HEI context (Lozano, 2006), we have drawn on research in barriers and innovation management, 

and used the External environment Organisation Group Individual (EOGI) barrier model (Hueske and 

Guenther, 2015). As barrier and driver identification complement each other, we have extended them 

towards the multilevel barrier and driver model. Through the systematic review of 56 studies, we have 

synthesised the state of the art on barriers to, and drivers for, the sustainable operation of higher 

educations. (2) Based on the barrier and driver analysis, we derived 30 strategies for sustaining 

operations in HEIs. (3) To comprehend how the multilevel barrier analysis has contributed to our 



understanding, we compared those strategies to those synthesiszed through a recent systematic review 

for integrating sustainability in HEIs, which was classified by the GEROCO model (Hueske and 

Aggestam Pontoppidan, 2020). Consequently, our research question is: How does multilevel barrier and 

driver analysis contribute to understanding change towards sustainable operations? 

In combining the barrier and driver perspectives, we aim to contribute to innovation management, 

organisational change, responsible management and sustainability transformation research by proposing 

the multilevel barrier and driver analysis to derive strategies for implementation. Our study responds to 

the call for better understanding of the organisational change process in the HEI context of sustainability 

integration (Godemann et al., 2014; Verhulst and Lambrechts, 2015) through a more comprehensive 

analysis of the sustainable transformation of HEIs’ operations. By distinguishing the external 

environment, organisational, group and individual levels, we specify the strategies to improve their 

success. Furthermore, we have derived avenues for future research, and implications for policy and 

practice. 

 

2. Strategies for sustainable operations derived from multilevel barrier and driver analysis 

 

2.1. Barrier and driver perspectives  

Approximately 70 % of planned organisational change initiatives (Pellettiere, 2006), and even 90 % of 

innovations, fail (Hilgers and Piller, 2009). The analysis of barriers is essential to the development of 

successful strategies for sustainability transformation (Cooper, 1998; D’Este et al., 2012; Hall and 

Martin, 2005; OECD and Eurostat, 2005), as is understanding that sustainability transformation “is a 

powerful tool” for sustainability transition (Owens and Halfacre‐Hitchcock, 2006, p. 115). 

Barriers are the factors that hamper, delay, or even block innovation (Mirow et al., 2008), which, in our 

context, refers to the negative impact of barriers on integrating sustainability in higher education 

(Verhulst and Lambrechts, 2015). Barriers “must be attended to if the project is to survive” (Link, 1987, 

p. 11). They need to be understood to develop appropriate strategies for successful implementation 

(Cooper, 1998; D’Este et al., 2012; OECD and Eurostat, 2005). 



Aside from barrier research, another stream of research, which is dedicated to drivers, needs to be taken 

into account. As they are complementary to strategies for barrier mitigation, drivers can facilitate 

implementation (Blanco-Portela et al., 2017; Cooper, 1998; D’Este et al., 2012; OECD and Eurostat, 

2005) and influence the way that a process is steered and accepted (Sammalisto and Arvidsson, 2005). 

Drivers are factors “that facilitate the implementation of change by providing an understanding of the 

need for change, describing the change vision and initiatives, fostering or training employees on new 

work routines, processes, models, and or values, or embedding changes in the culture” (Whelan-Berry 

et al., 2003, p. 100).  

Barriers and drivers are more than just antitheses of each other - rather, both perspectives supplement 

each other (Hueske et al., 2015). Drivers are also more than strategies to overcome barriers; they can 

contribute, but are not necessary for success. Vice versa, barriers are more than a lack of drivers - they 

might prevail, but can be bypassed (D’Este et al., 2012). For example, although faculty members can be 

particularly difficult to engage, collaboration can be quite enriching (Disterheft et al., 2015). Identifying 

barriers and drivers contributes to understanding why current strategies are less or more successful. 

Instead of proposing new strategies, barriers and drivers provide insights as to why the transformation 

fails or succeeds, and how to improve their chances of success.  

Reviewing barrier studies demonstrates the variety of barriers and their context-specific manifestations 

on multiple levels (Gholami et al., 2020; Hueske and Guenther, 2015; Lozano, 2009). This calls for a 

structured approach to identify barriers, and develop strategies to overcome them (Blanco-Portela et al., 

2017; Hueske and Guenther, 2015). Originating from the call for researching innovation as a multilevel 

phenomenon (Anderson et al., 2004; Crossan and Apaydin, 2010; Klein and Sorra, 1996), Hueske and 

Guenther (2015) proposed a multilevel approach to barrier analysis across four levels of analysis with 

theory-driven subcategories (Hueske and Guenther, 2015). These levels are in line with barrier and 

driver research in the HEI context (e.g., Blanco-Portela et al., 2017).  

 

2.2. Multilevel barrier and driver model 

In extending the EOGI barrier model to include the driver perspective, we have introduced a multilevel 

barrier and driver model. Our analysis distinguishes in external, organisational, group, and individual 



barriers and drivers. These levels of analysis are further specified by drawing on stakeholder theory, 

dynamic capabilities, and organisational psychology.  

Stakeholder theory contributes to the understanding of increasingly complex environments (Hueske and 

Guenther, 2015; Waxenberger and Spence, 2003), with stakeholders as “key actors” (Post et al., 2002, 

p. 22), “who can affect or […are] affected by the achievement of the organization’s objectives” 

(Freeman, 1984, p. 40). Applying this definition to our context, stakeholders are any actor or group of 

actors who can affect or are affected by the transformation towards sustainable operations in HEIs. 

Innovations, such as sustainability transformation of operations in HEIs involve many stakeholders and 

interactions (Blanco-Portela et al., 2017; Hadjimanolis, 2003). As participation is a crucial element for 

sustainable development, it is essential that critical stakeholders are given a voice in the complex reality 

of HEIs (Disterheft et al., 2015; V. R. Vargas et al., 2019).  

External barriers and drivers relate to external stakeholders: investor, potential employee, supplier, 

competitor, customer, State, and society (Arroyo, 2017; Hueske and Guenther, 2015). The State 

establishes the legal framework, and can offer incentives for sustainable operation. Subsidies and public 

funding for higher education classify the State as an investor (Arroyo, 2017), thereby acknowledging 

the special role of the State . Aside from the State, third parties provide external funding (Verhulst and 

Lambrechts, 2015), and students represent a major customer of HEIs and its operations – independent 

from tuition fees. Students are also important advocates for responsible management and sustainability 

transformation in universities (Larrán Jorge et al., 2015), and may be classified as organisational 

members of HEIs, and therefore internal stakeholders (Arroyo, 2017). As our study focuses on HEI 

operations, students are considered both customers and users, and consequently have remained external 

stakeholders, namely customers, in line with the EOGI barrier model (Hueske and Guenther, 2015).  

To argue that a lack of dynamic capabilities creates barriers on the organisational level, Hueske and 

Guenther use the levers of dynamic capabilities (Anderson et al., 2004; Crossan and Apaydin, 2010) for 

distinguishing barriers related to the organisational level into strategy, structure, size, resources, 

organisational learning, and culture (Hueske and Guenther, 2015). As dynamic capabilities 

conceptualise how organisations change and adapt to external requirements (Eisenhardt and Martin, 

2000; Helfat et al., 2007; Teece et al., 1997), we can also argue, that dynamic capabilities can be drivers, 



as dynamic capabilities display the capabilities of an organisation to successfully adapt to environmental 

shifts (Bocken and Geradts, 2020; Harreld et al., 2007). Identified drivers of change can include enabling 

organisational structure, resources for integrating sustainability, leadership, strategy translated in 

incentives and performance metrics, and people capability development (Bocken and Geradts, 2020; 

Whelan-Berry and Somerville, 2010, p. 176); vice versa, if strategy and structure need to be in line with 

sustainability integration to avoid conflicting priorities (e.g., Leal Filho et al., 2019b; Maiorano and 

Savan, 2015) and provide the required resource base - particularly as the lack of resources is one of the 

most important barriers (Hueske et al., 2015). These relations among the subcategories illustrate that 

those subcategories are not separate, and instead provide different angles to “provide an overall picture” 

(Hueske et al., 2015, p. 50). 

Embedded in “the wider organisational context” are groups (Anderson et al., 2004, p. 162), where 

barriers and drivers are classified into team structure, climate and processes, composition of members 

depending on their characteristics, and leadership style (Hueske and Guenther, 2015). Team structure 

relates to the structure of the group, for instance, whether there an official organisational unit equipped 

with resources or an informal team driven by internal motivation by members to engage, in addition to 

a large amount of other commitments (Horhota et al., 2014). Team climate describes the attitude towards 

sustainability transformation within the group, which might prevent others from engaging (e.g., Chaplin 

and Wyton, 2014); likewise, team processes can hamper or facilitate, e.g., a working lunch to discuss 

sustainability measures (Ber and Gregory, 2004) or the voluntary nature of a team (Too and Bajracharya, 

2015). Membership characteristics describe the composition of the group members with their properties, 

e.g., the mix of different abilities in transdisciplinary teams (Larrán Jorge et al., 2015). The group leader, 

with her or his leadership style, influences the group and thereby the results regarding sustainability 

transformation (e.g., Gudz, 2004; James and Card, 2012; Ralph and Stubbs, 2014; Warr Pedersen et al., 

2017).  

The individual level of HEIs is characterised by academic and administrative staff. Professors can act 

as Dean, Head of Department, or Head of a Chair, which qualifies them as Management, and so, these 

barriers and drivers must be carefully attributed to the appropriate role, with the classification on the 

individual level into attitudes and abilities being maintained (Hueske and Guenther, 2015).  



Consequently, we specify our research question for the first step into two sub-questions: (1) What are 

the barriers to sustainable operations in HEIs, as classified by the EOGI subcategories of the multilevel 

barrier and driver model? (2) What are the drivers of sustainable operations in HEIs, as classified by the 

EOGI subcategories of the multilevel barrier and driver model?  

 

2.3. Strategies for sustainable operations in HEIs 

Sustainable development refers to “efforts to integrate environmental and socio-economic issues in order 

to meet human needs now and in the future” (Niedlich et al., 2020, p. 1). To integrate sustainability in 

the operations of HEIs, the triple bottom line consisting of economic, environmental, and social issues 

must be considered (Elkington, 1999; Goodland, 1995), as well as accounting for long-term 

consequences (Lozano, 2008; World Commission on Environment and Development, 1987, p. 41), 

regional characteristics (Finnveden et al., 2009; Hauschild et al., 2006), and the interactions between 

them (Banerjee, 2011; Hahn et al., 2015). 

Like HEIs themselves, with their different levels of analysis, strategies for sustainable operations in 

HEIs are also multifaceted. Starting from the individual level, awareness campaigns aim at changing 

behaviours (e.g., Amran et al., 2010; Cicmil et al., 2017; Cotton et al., 2016; Mtutu and Thondhlana, 

2016) and extend to the organisational level, where different aspects are emphasised (Hueske and 

Aggestam Pontoppidan, 2020). These provide the conditions for the sustainability transitions of both the 

individuals and the organisation itself. Sustainable innovations contribute to sustainable infrastructure 

and buildings (e.g., Arbuthnott, 2009; Barth, 2013; Khan et al., 2017), and likewise, administrative 

processes need to be redesigned for stakeholder management - including resources and supporting 

structures to address barriers to embedding sustainability (Aleixo et al., 2018; Dyball et al., 2015; 

Greenberg et al., 2017). 

In our aim to better understand how the barrier and driver perspective can foster sustainability 

transformations at HEIs, we have derived strategies for sustainable operations at HEIs based on the 

barriers and drivers identified in previous research, and have subsequently compared them with the 

results of a previous review on sustainability transformation in HEIs (Hueske and Aggestam 



Pontoppidan, 2020). This process responds to our research question: How does multilevel barrier and 

driver analysis contribute to understanding change towards sustainable operations in HEIs? 

 

3. Review methodology 

To aid our understanding of the contribution of the barrier and driver analysis to sustainability 

transformation, we contrasted the strategies resulting from the synthesis of barrier and driver research 

with the results of a research synthesis of strategies. We initially conducted a systematic review (Denyer 

and Tranfield, 2009; Fink, 2010; Tranfield et al., 2003) to summarise the state of the art of barriers to, 

and drivers of, the sustainable operations of HEIs, in order to derive facilitating strategies. Systematic 

reviews are characterised by a replicable, scientific, and transparent process aiming to minimise bias 

through exhaustive literature searches, and by documenting the reviewers’ decisions, procedures, and 

conclusions (Cook and Murlow, 1997). To do so, the following steps are taken (Fink, 2010; Tranfield 

et al., 2003): (1) data sources and search strings are identified, (2) a practical and methodological 

screening is realised, and (3) content analysis is carried out (Krippendorff, 2009; Merli et al., 2017) to 

synthesise the results.  

The research questions are translated into search strings (Luederitz et al., 2016) to guide our database 

selection (Ilg et al., 2016), with the structured keyword search being focused on studies that contain 

synonyms for the terms ‘barrier’, ‘driver’, ‘sustainability’, and ‘HEI’ in the title, keywords, or abstract 

(see table 1). Subsequently, we have extended the search criteria applied by a previous review on 

sustainability integration in higher education by using synonyms and no time restriction concerning the 

year of publication (Pacheco-Blanco and Bastante-Ceca, 2016). Databases are the most fruitful source 

for research synthesis (Cooper, 1998a). While referring to previous reviews in barrier and innovation 

research as well as in the HEI context (Hueske and Guenther, 2015; Pacheco-Blanco and Bastante-Ceca, 

2016), material collection is conducted in interdisciplinary and different disciplinary databases (see table 

1), in keeping with the interdisciplinary approach required for sustainability research (Ceulemans et al., 

2015; Gaziulusoy and Boyle, 2013).  

 

Please insert table 1 about here 



 

As English is considered an “exclusive language […,] by far the most employed […,] considered as the 

international academic language (Genc and Bada, 2010; Merli et al., 2017), only articles written in 

English were chosen for this study. This is underlined by the fact that a barrier research review could 

not identify any language bias, consistent with similar previous findings (Hueske and Guenther, 2015; 

Moher et al., 2000). In order to aim for a more homogenous basis for the analysis (Hueske and Guenther, 

2015) and “ to reduce the risks of taking into account articles with limited internal validity instead of 

transparent methodologies” (Greco et al., 2015, p. 157), the selection of papers was focused on journal 

articles (Ceulemans et al., 2015). In sum, only the studies which fulfilled the following criteria have 

been included: (1) written in English, (2) published as a journal article, and (3) addresses barriers to 

and/or drivers of implementing sustainable operations in HEIs. Not addressing all dimensions of 

sustainability is not considered exclusion criteria. Although sustainability is a multidimensional 

construct, studies that focused on one or two dimensions of the triple bottom line have also been included 

in the research synthesis, as they provide -at least in part - insights into barriers to and/or drivers for the 

sustainability transformation of operations in the context of HEIs. 

This practical and methodological screening refined the sample to 158 potentially relevant studies which 

met the criteria based on their title and abstract, with the article reviewed in its entirety as part of the 

third stage. The full-text screening excluded further studies which did not address barriers or drivers. 

After removing duplicates, a total of 56 studies1 were included as a summary of the state of the art on 

barriers to, and drivers of, sustainable operations in HEIs, based on a content analysis (Krippendorff, 

2009).  

To ensure methodological rigor, we considered the replicability, reliability, and validity of this study. 

For replicability, the search for papers, e.g., search strings, selected databases, inclusion and exclusion 

criteria, and the analysis of the studies, e.g., coding scheme of the content analysis, have been 

documented to allow for replication. Reliability throughout the systematic sampling process and the 

content analysis has been ensured by involving several coders, who discussed ambiguous cases (Rebs 

                                                            
1 For the list of studies, please contact the author. 



et al., 2018; Seuring and Gold, 2012). Construct validity has been achieved by a systematic data analysis 

(Gephart Jr., 2004). Thus, a coding scheme that is deductively derived from previous theoretical 

frameworks, guides our analysis. In addition, preliminary results were presented and discussed with both 

the scientific community and practitioners.  

To facilitate the manual coding (Kelley et al., 2011) and the subsequent assessment, we used the 

computer-aided qualitative data analysis program, MAXQDA, to code the accumulated studies (Schanes 

et al., 2018) our review protocol (see table 2) was used to define structural dimensions and analytical 

categories (Mayring, 2014). To map the field, we included characteristics of the studies, and identified 

the manifestations of barriers and drivers addressed by the studies via open thematic coding along the 

EOGI subcategories of the multilevel barrier and driver model. 

 

Please insert table 2 about here 

 

The results of the content analysis are presented in the next sections. The goal of identifying barriers to, 

and drivers of, sustainable operations via this systematic review -complemented by a content analysis - 

goes beyond a mere summary of previous research by providing avenues for future research (Bizerril et 

al., 2018; Webster and Watson, 2002). Based on this analysis, we have derived strategies for integrating 

sustainability in the operations of HEIs along the EOGI subcategories. Consequently, we have matched 

these strategies with the GEROCO model to understand how multilevel barrier and driver analysis 

contributes to sustainability transformations of HEIs. 

 

4. Results and discussion 

As with other reviews, the limitation of this paper is that, despite renowned databases being used for the 

search, the selection of databases and the chosen selection criteria may have omitted some potential 

studies. The rigorous review method was thus developed to counteract and reduce the probability that 

critical information that could substantially alter our results, was not included in the review. 

The research synthesis was also limited by the information provided by the studies concerning the 

characteristics of the HEIs, which might influence the perceived barriers and drivers. For example, 



previous research provided contradicting results on the influence of size, or the private versus public 

nature of funding (Larrán Jorge et al., 2015). Some studies mentioned that the size of the HEIs changed 

during the sustainability transformation (Bilodeau et al., 2014; Wright and Wilton, 2012). With the 

exception of Larràn et al. (2015), who could not find significant differences between public and private 

HEIs, the studies do not report differences in the perceived barriers or drivers depending on the funding 

of the HEI. This lack of reporting prevented us from analysing the barrier and driver perception 

depending on the nature of funding. As a lack of resources was the most often mentioned barrier, 

addressing the different natures of funding could provide significant avenues for future research. 

 

4.1. Mapping the field 

Before the results on sustainable operations were synthesised, the characteristics of the studies were 

summarised in Please insert table 3. This analysis identified International Journal of Sustainability in 

Higher Education and Journal of Cleaner Production as the main outlets for research on sustainable 

operations in higher education. As with previous barrier research (Hueske and Guenther, 2015), the 

research design and data collection consist of surveys and case studies, along with associated 

questionnaires and interviews supplemented by observation and document analysis. It should be noted 

that findings from Europe, North America, and Australia are well represented compared to a more 

modest number from the other continents. The fact that this review could not identify studies for each 

area of the world does not mean that these countries do not consider sustainability in the operations of 

their HEIs, nor that they are not confronted with barriers and facilitated by drivers. It indicates rather 

that their academic production should be increased and needs to be more widely disseminated.  

  

Please insert table 3 about here 

 

To provide a first overview of the content, we generated a word cloud (see Fig. 1), which underlines the 

word-use frequency of sustainability, buildings, facilities, campus, and environment, as well as 

management, costs, and education. The next sub-section is dedicated to sustainability, its definition and 

the dimensions researched by the studies. Thereafter, the analysis will focus on barriers and drivers. 



 

 

Fig. 1. Word cloud based on the studies 

 

4.2. Sustainable operations in HEIs 

4.2.1 Definition of sustainable operations in HEIs 

Although all the accumulated studies shared their research interest in sustainable operations, only eight 

studies provided a definition of sustainable operations in HEIs (e.g., Aleixo et al., 2018; Mitchell, 2011; 

Too and Bajracharya, 2015). Several studies focused on environmental aspects, such as ecological 

footprints (Ralph and Stubbs, 2014), the use of resources, construction and transportation (James and 

Card, 2012), and awareness and environmental impact (Dahle and Neumayer, 2001).  

The most encompassing definition of a sustainable campus addressed the ecosystem, human health and 

well-being of humans, prosperous economy, present and future, and local and global responsibilities 

(Abubakar et al., 2016, p. 3) - a definition that is also in line with ours i.e. that embedding sustainability 

in operations of higher education institutions encompasses the triple bottom line of sustainability 

extended by time and spatial effects and interlinkages between these aspects. 

Our definition of sustainable operations of HEIs challenges both current and future research to go 

beyond one or two dimensions of sustainability and attend to the impacts of operating an HEI by 

considering all dimensions (economic, environmental, social), acknowledging long-term consequences 

and regional characteristics, as well as interactions between these aspects. Starting with win-win 

situations, where one dimension enforces another, allows for the harvesting of low-hanging fruits; a 



truly holistic approach must be more encompassing. For example, involving the social dimension in 

energy efficiency measures involves considering the user, which relates to the social dimension and the 

individual level. The application of stakeholder engagement is in line with barrier research (Hueske and 

Guenther, 2015), along with the participatory feature of sustainable development to derive more 

mutually accepted solutions. 

 

4.2.2 Researched sustainability dimensions  

In contrast to the multiple dimensions of sustainability, the results of the word cloud indicated an 

emphasis on the environmental dimension, which also corresponds to a recent analysis of sustainable 

reporting tools in the HEI context (Yáñez et al., 2019). Only 8 studies get involved all three dimensions, 

13 studies focused on environmental and economic aspects, 6 studies on environmental and social 

aspects, with no studies on economic and social aspects, whereas 29 of the 56 studies target only the 

environmental dimension. After analysing the year of publication, no trend concerning the sustainability 

dimensions could be identified. These results were astonishing, as our search term was limited to 

sustain* and did not include keywords such as environment* or green.  

As sustainable development is progressive, with the potential for every initiative to contribute to 

sustainable operations, no study was excluded for demonstrating a less encompassing approach to 

sustainable operations. We instead call for the consideration of all dimensions beyond the mere focus 

on environmental aspects. Classifying those studies by the EOGI subcategories (see table 8 in the 

appendix for details) highlighted that some categories for example, barriers on the individual level, or 

the external environment related to environmental and social dimensions have not yet been researched. 

A more comprehensive approach to consider all dimensions of sustainability, and all EOGI 

subcategories could provide new insights regarding those dimensions.  

In the same way that the different sustainability dimensions relate to each other, the EOGI subcategories 

might overlap as demonstrated by a recent study that applies interpretive and structural modelling to 

identify interlinkages among barriers to sustainable campus operations (Gholami et al., 2020). Extending 

this analysis towards the EOGI subcategories is in line with the call for a more extensive analysis 

(Gholami et al., 2020). Our proposal goes beyond these limitations, and calls for a dual approach to 



acknowledge barriers and drivers. This will be another fruitful direction for future empirical research 

(Blanco-Portela et al., 2017). Furthermore, as stated by Gholami et al. (2020), there might be more 

suitable methodologies for researching interlinkages, like structural equation modelling. 

 

4.3. Multilevel barrier and driver analysis for sustainable operations in HEIs 

The summarised Fig. 2 show the number of studies for each EOGI subcategory of the multilevel barrier 

and driver model, which are complemented by some exemplary quotes of manifestations (see table 4 to 

table 7). The comparison between barriers and drivers demonstrates that both sides are more than the 

other’s antithesis – they complement each other also. Limiting the analysis to barriers or drivers, risks 

neglecting the factors identified by the other perspective. Similarly, a lack of one level of analysis 

perhaps disregards these findings. 

Contrasting barriers and drivers emphasises that complementing the EOGI barrier model with the driver 

perspective is an important contribution of this study. Barriers and drivers are more than two sides of 

the same coin. Barriers do not just mean a lack of drivers, for example, “high workloads” (Disterheft et 

al., 2015, p. 16). Strategies to deal with barriers can be understood as sine qua non, a necessary 

precondition, whereas drivers are a more sufficient condition, which can correspond to strategies for 

overcoming barriers, for example, students as change agents (Barth, 2013, p. 165). Furthermore, our 

study demonstrated the applicability of the EOGI barrier model to the HEI context, and its transferability 

(Hueske and Guenther, 2015). 

The comparison of barriers and drivers highlights the levers of dynamic capabilities (strategy, structure, 

organisational culture, and organisational learning), which aligns with a previous review on barriers to 

sustainability integration within the HEI context (Blanco-Portela et al., 2017). Aside from the 

organisational level, our findings emphasise that students, suppliers, the State, society, team processes, 

composition of team membership characteristics and leadership style, along with the attitudes and 

abilities of employee, play key roles for the integration of sustainability in operations of HEIs and 

confirms the findings of Disterheft et al. (2015) as well as highlights the important role of internal and 

external stakeholders (Blanco-Portela et al., 2017). In acknowledging students as organisational 



members, future research on integrating sustainability on operations of HEIs should also specify their 

abilities and attitudes. 

As with all reviews, the results depend on the analysed studies and their research design. The information 

reported by the analysed studies regarding the different groups of organisational members (academic or 

administrative staff, senior management, students) are not sufficient to distinguish the barrier and driver 

perception for each group. Previous findings for environmentally-friendly public procurement 

demonstrated that perception can differ (Guenther et al., 2014). Therefore, this is another insightful 

avenue for future research and informs further strategies in practice. Engagement and empowerment of 

the organisational members as internal stakeholders is vital (Disterheft et al., 2015; Leal Filho et al., 

2019a; V. R. Vargas et al., 2019), which is especially challenging in HEIs when considering their high 

student and staff fluctuation (Godemann et al., 2014).  

Our review highlights the engagement of internal stakeholders. In contrast to another barrier study in 

biotechnology, that draws attention to external barriers and called for stakeholder dialogue (Hueske et 

al., 2015), our findings for sustainable operations emphasise the organisational level, as well as the 

attitudes of organisational members. Additionally, our analysis demonstrates the special role of students 

as customers, who are external stakeholder to operations, and the largest group of organisational 

members of HEIs in term of internal stakeholders. Aside from academic and administrative staff as 

managers and employees, future studies must address the attitudes and abilities of students. We can also 

confirm the need for more attention to be dedicated to stakeholder involvement and empowerment in 

HEIs (Godemann et al., 2014). 

In sum, about one third of the studies focused either on two, three, or four levels of analysis; with six 

studies focusing on the organisational level. 17 studies addressed all the levels of analysis, while 14 

specified the related barriers and/or drivers on two levels of analysis (organisational or group and 

individual, organisation and group or external environment). 19 studies attended to three levels of 

analysis, while neglecting individual, group level, or external factors. This confirms the notion that 

barriers are a multilevel phenomenon (Blanco-Portela et al., 2017; Hueske and Guenther, 2015).  



 

Fig. 2. Barriers and drivers that were addressed by the studies are classified according to the multilevel 

barrier and driver model (number of studies in parenthesis) 

 

The following section details the results for each subcategory. 

 

4.3.1. External stakeholders 

Funder. “Fundraising and funding is the second most often […] sustainability challenge in HEIs” 

(Aleixo et al., 2018, p. 6), while, vice versa, financial support is identified as a driver towards sustainable 

operations (Barth, 2013). However, only five studies addressed funding. Revolving funds were 

identified as a strategy to provide funding and finance sustainability initiatives (Choi et al., 2017; 

Maiorano and Savan, 2015).  

Potential employees were only mentioned by two studies. Recruiting difficulties (Aleixo et al., 2018) 

were contrasted with integrating sustainability aspects in hiring, promoting, and tenure extension 

decisions (Alshuwaikhat et al., 2016). As “[o]rganisations do not behave; people do” (Klein and 

Kozlowski, 2000, p. 7), recruiting was considered vitally important for changing the organisation 

towards sustainability. Furthermore, the reputation of the university concerning sustainability can be a 

competitive advantage to attract future employees.  



The findings on suppliers related mostly to environmental dimensions like resource efficiency, 

particularly energy efficiency (Alshuwaikhat et al., 2016; Bilodeau et al., 2014; Everett, 2008) and green 

procurement (Larrán Jorge et al., 2015), although only one study addressed social procurement 

(Pacheco-Blanco and Bastante-Ceca, 2016). Barriers related to suppliers are linked with lack of access 

(Rojas et al., 2007), information (Maistry and McKay, 2016), and trust in the supplier to deliver the 

requested quality (Cotton et al., 2016). This can be overcome by training the procurers in market research 

to identify suitable suppliers, and by developing trustworthy relationships towards a common 

understanding of the required features of products and services. On the one hand, new technologies, 

such as smart metering and building controls, allow for a lowering of environmental and economic costs 

and overcoming the challenge of lack of information (Everett, 2008). On the other hand, awareness 

raising of the organisational members can change their attitudes (Jiang et al., 2013), which relates to the 

organisational and individual level of analysis. 

The decreasing number of students is seen as a barrier or a driver towards sustainability (Aleixo et al., 

2018; Gudz, 2004), while cooperation, best practice sharing and even competition among HEIs can 

foster sustainability activities (Arroyo, 2017). These findings demonstrated that the overcoming of 

barriers instead creates a driver if “win-win relationships” are identified and taken advantage of 

(Bilodeau et al., 2014, p. 166; Simão et al., 2013). 

Barriers related to the students reveal a lack of abilities, for example, awareness (Gudz, 2004), 

information and understanding (e.g., Cotton et al., 2016), and interest (Abubakar et al., 2016), as well 

as attitudes, for example, inconvenience (Horhota et al., 2014), costs (Hancock and Nuttman, 2014; 

Warr Pedersen et al., 2017), and lack of influence (Butt et al., 2014; Cotton et al., 2016). Thus, beyond 

awareness raising and providing information, empowerment and incentives are necessary to address 

these barriers. These strategies are in line with the identified drivers. 

It is claimed that the State, as legislator and regulator, delays sustainability initiatives with legislative 

barriers (Pacheco-Blanco and Bastante-Ceca, 2016; Wright, 2010) or with weak regulations 

(Tangwanichagapong et al., 2017) and insufficient funding (Wright and Horst, 2013). Vice versa, 

legislation is identified as a driver, in terms of impact reduction for the natural environment (e.g., Jiang 

et al., 2013; Zen et al., 2016). 



HEIs are embedded in their society, which subsequently shapes attitudes and behaviours regarding 

sustainability transformation and responsible management. This means, on the one hand that society 

influences the lack of practice (Tangwanichagapong et al., 2017) and might prevent involvement 

(Chaplin and Wyton, 2014). On the other hand, societal perception and pressure (Thomson and van 

Belle, 2015; Too and Bajracharya, 2015), as well as interactions and relationships with society (Bilodeau 

et al., 2014; Wright and Horst, 2013), can foster sustainability transformation. 

The following table sums up the findings and provides illustrating quotes for barriers and drivers related 

to the external environment (see table 4). 

Please insert table 4 about here 

 

4.3.2. Organisational level 

Table 5 details the barriers and drivers on the organisational level in relation to the levers of dynamic 

capabilities. 

Please insert table 5 about here 

 

Approximately every third study in our sample reported barriers or drivers related to strategy and 

structure. A lack of strategy (e.g., Wright and Wilton, 2012) and different priorities (e.g., Larrán Jorge 

et al., 2015; Maiorano and Savan, 2015; Wright, 2010) oppose those drivers related to strategy, which 

can be summed up by establishing a strategy with clear goals and best practice sharing (Leal Filho et 

al., 2019a).  

Barriers related to structure can be divided into features of the HEI system (short-term student cycles 

(Butt et al., 2014), distance between the strategic and operational levels (Brinkhurst et al., 2011), 

conservative and bureaucratic structure (Maistry and McKay, 2016; Sammalisto and Arvidsson, 2005; 

Verhulst and Lambrechts, 2015), a lack of incentives for taking responsibility (Maistry and McKay, 

2016; Richardson and Lynes, 2007) and structures supporting sustainability including infrastructure 

(Abubakar et al., 2016; Chaplin and Wyton, 2014; Hancock and Nuttman, 2014; Horhota et al., 2014; 

Miralles-Guasch and Domene, 2010; Mtutu and Thondhlana, 2016). 



Drivers that are related to structure as a lever of the dynamic capabilities and integration of sustainability 

into the structure of HEI structure was shown to address all employees regardless of their position, such 

as governance (Salvioni et al., 2017a), and incentive system (Gudz, 2004; James and Card, 2012), as 

well as positions in charge of sustainability integration (Alshuwaikhat et al., 2016; Leal Filho et al., 

2019a; Pacheco-Blanco and Bastante-Ceca, 2016). Complementary to the barriers, structural drivers 

relate to the infrastructure and facility management (Ber and Gregory, 2004; Johnson and Castleden, 

2011, p. 360; Khan et al., 2017; Mitchell, 2011). Only two studies addressed university size. Both agreed 

that the smaller the size, the easier the collaboration in HEIs (Bardati, 2006; Barth, 2013). 

In line with previous findings in higher education (Leal Filho et al., 2019a) and with barrier research 

(Hueske and Guenther, 2015), resource related barriers, especially in terms of finance (e.g., Davis et 

al., 2009, p. 148; Kuppig et al., 2016, p. 1533) and time (e.g., Disterheft et al., 2015, p. 16; Ralph and 

Stubbs, 2014, p. 84), were the most regularly mentioned subcategory. In contrast, resources dedicated 

to sustainable operations (Bilodeau et al., 2014; Thomson and van Belle, 2015), the provision of funding 

and financial incentives (Ralph and Stubbs, 2014; Wright and Horst, 2013), as well as cost savings, were 

identified as major drivers (e.g., Maistry and McKay, 2016; Miralles-Guasch and Domene, 2010; 

Pacheco-Blanco and Bastante-Ceca, 2016).  

Barriers related to organisational learning include a lack of awareness (Larrán Jorge et al., 2015; Rojas 

et al., 2007) and training (Bardati, 2006; Dahle and Neumayer, 2001). Drivers and strategies to overcome 

these barriers and promote organisational learning for sustainable operations were addressed by half of 

the studies.  

Organisational learning relates to organisational culture. Jabbour et al. (2013) emphasised that the 

identification of barriers is the starting point for changing organisational culture. For instance, hiring 

and promotion criteria, or special events related to sustainable practices (Alshuwaikhat et al., 2016), as 

well as social pressure (Davis et al., 2009), contributes to establishing a culture that supports sustainable 

development within operations (Jabbour et al., 2013). 

 



4.3.3. Group level 

Table 6 details barriers and drivers on the group level. As seen on the organisational level, a team 

structure that is characterised by lack of clear responsibilities, communication, and other commitments, 

also hampers sustainable operations of HEIs on the group level (Horhota et al., 2014), the value of a 

clear incentive structure, responsibilities, and job descriptions “cannot be overstated” (Warr Pedersen et 

al., 2017, p. 181). Team climate aligns the motivation of the team members, which can be either 

hampering (Chaplin and Wyton, 2014) or motivating (Thomson and van Belle, 2015). Team processes 

appear less successful in contrast to internal communication (Larrán Jorge et al., 2015), controlling of 

sustainability efforts (Tangwanichagapong et al., 2017), and particularly pilot projects or volunteer 

groups consisting of organisational members for the purpose of incorporating sustainability in 

operations (Bilodeau et al., 2014; Too and Bajracharya, 2015). Just as organisations consist of 

individuals, teams are also characterised by the composition of team members with their individual 

characteristics. The investigated studies report a lack of commitment and lack of interdisciplinarity to 

the development of appropriate solutions (Larrán Jorge et al., 2015; Spellerberg et al., 2004), whereas 

commitment (Ralph and Stubbs, 2014, p. 84) and level of knowledge (Cotton et al., 2016, p. 13) 

contribute to sustainable operations. Knowledgeable champions are vital for sustainability 

transformation, while a leadership style that is characterised by a lack of support (Ralph and Stubbs, 

2014, p. 85) and is lacking feedback (Horhota et al., 2014, p. 351) has a hampering effect. 

 

Please insert table 6 about here 

 

4.3.4. Individual level 

The individual level analysis indicates more of a focus on attitudes, and less on abilities (see table 7). 

Similar results have been reported for sustainability integration in the HEI context in a previous review, 

with the human factor being “one of the most challenging” (Blanco-Portela et al., 2017, p. 576). Looking 

beyond ability constraints like knowledge and information, shows that engagement and commitment are 

key to successful implementation strategies on the individual level. This in line with the finding that 



overcoming the knowledge barrier is not sufficient for behavioural change when compared to attitudes, 

norms and perceived behavioural control (e.g., Heeren et al., 2016).  

Please insert table 7 about here 

 

4.4. Strategies towards sustainable operations in HEIs 

 

4.4.1. Strategies derived from the multilevel barrier and driver analysis 

By applying the multilevel barrier and driver model specified by the EOGI subcategories, we are 

provided with a more comprehensive analysis for the subsequent derision of 30 strategies to foster 

sustainable operations (see table 8). 

 

Please insert table 8 about here 

 

4.4.2. Strategies compared with GEROCO 

Following the detailed barrier and driver analysis through the application of the EOGI subcategories, 

strategies for the integration of sustainability in operations of HEIs were specified, and a plurality of 

starting points for sustainability transformation in HEIs was also indicated. In the next step, these 

findings were contrasted with the review results of about 150 studies on the implementation of 

sustainability in the context of HEIs (Hueske and Aggestam Pontoppidan, 2020). We then matched them 

with the GEROCO categories for campus operations (see table 8): awareness, physical infrastructure, 

redesign processes, and support structure. These results corresponded to the summary of barriers by 

Verhulst and Lambrechts (2015), who grouped barriers for the integration of sustainable development 

in higher education into three categories related to awareness, structure of higher education, and lack of 

resources.  

Matching the categories saw three findings emerge: First, redesign processes merged with support 

structure, as the organisational change transforms HEI towards sustainability. This is in line with Vargas 

et al., who concluded that sustainability allows HEIs to “re-invent themselves” (2019, p. 449).  



Second, the matching highlighted three levels of analysis (see Fig. 3): (1) awareness raising is 

complemented by training on the organisational level to enhance abilities and change the attitude on the 

individual level, (2) physical infrastructure and redesigning processes within the HEI, and (3) the 

external environment. Some strategies have gone beyond the organisational boundaries, namely best 

practice sharing among HEIs, legislation, and societal pressure. This underlines the need for stakeholder 

management, particularly regarding State and society, in the transition towards sustainability. 

Consequently, this review complements the GEROCO model with the external perspective. 

 

 

Fig. 3. Strategies on three levels of analysis 

 

Third, the assessment and communication of the results is important for the development of future 

improvements (Čiegis and Gineitien, 2006), which raises the question as how the sustainability 

transformation of HEIs can be measured. Both our research synthesis and the GEROCO model provide 

implementation strategies, but how should implementation progress be evaluated? Measurement of the 

progress and sustainability reporting are important factors in supporting future actions and stakeholder 

motivation (Dyball et al., 2015; Leal Filho et al., 2019c; Sepasi et al., 2018; Shriberg, 2002). The variety 

of assessment tools for sustainability at HEIs is contrasted by the ongoing call for easily measurable and 

clearly defined indicators (e.g., Alghamdi et al., 2017; Sepasi et al., 2018), which are still in their infancy 



(Findler et al., 2019). In addition, they tend to focus more on the means to an end (the sustainability 

impact), rather than on the transformation towards sustainability (the strategies). 

The measurement of implementation success relates to another important characteristic of HEIs: the 

maturity of their sustainability transformation (L. Vargas et al., 2019). Barrier research has demonstrated 

differences in barrier perception depending on the innovativeness of the company (D’Este et al., 2012), 

which raises the question for HEIs: does the perception of barriers and drivers to sustainable operations 

differ according to the maturity of sustainability transformation of the HEI? While our study focused on 

operations, sustainability needs to be integrated into all GEROCO elements. Therefore, the results of 

the barrier and driver analysis were also influenced by a more holistic approach to sustainability 

transformation that considers all elements. As the word cloud and the sustainability implementation 

researched by the studies was biased towards the environmental dimension, future studies must account 

for the maturity of sustainability transformation regarding all elements of GEROCO and the 

sustainability dimensions.  

A variety of assessment tools for sustainability at HEIs are in existence (e.g., Alghamdi et al., 2017; 

Sepasi et al., 2018), however, they are often more focused on the ends (the sustainability impact) than 

on the transformation towards sustainability (the strategies). Research on barriers, drivers, and strategies 

can enhance our understanding of measuring progress, which will further contribute to developing 

assessment schemes for sustainability transformation.  

 

4.5. Avenues for future research 

Our results call for a dual analysis of barriers and drivers across multiple levels, as specified by the 

EOGI subcategories and their interlinkages. The hypothesis for an empirical study could be “Barriers 

and drivers have different associations according to the multiple levels specified by the EOGI 

subcategories”. Thus, for designing the underlying survey, rather than combining questions related to 

barriers and drivers, both groups should be integrated as separate blocks in the questionnaire. Our 

findings indicate that the organisational level – along with support from both the State and society, and 

the engagement of organisational members (see Fig. 3) are the key elements for sustainability integration 

in the operations of HEIs. As the subcategories were not all equally addressed by all studies, we remain 



cautious in concluding that the categories that have been addressed less are subsequently not as 

important. Rather, fewer identifications by the studies may highlight gaps in research. A research 

question for a qualitative study could be “How does each subcategory of the multiple level barrier and 

driver analysis impact sustainability transformation?” Future research should empirically analyse 

barriers and drivers, as well as the effectiveness of the related strategies. Furthermore, looking beyond 

the dual perspective of barriers and drivers along the EOGI category, comprehensive studies must 

account for both the characteristics of the researched organisation and the dimensions of sustainability 

that are considered. 

To understand sustainability transformation, future research should address the multiple dimensions of 

sustainability beyond the natural environment focus, and account for the interdependencies among these 

dimensions. A research question could be “How does the barrier and driver perception change depending 

on different sustainability dimensions?”, for example, are there more or higher perceived barriers or 

drivers for different levels for the environmental or social dimension of sustainability? In a regression 

analysis, interdependencies can be tanken into consideration through the inclusion of interaction terms. 

Another avenue for future studies is the analysis of the differences between the perceived barriers and 

drivers according to the characteristics of the HEIs (nature of funding, experience with, and maturity of, 

sustainability integration for each GEROCO element). Moreover, future research should specify the role 

of the organisation’s members (senior management, academic or administrative staff, and students), for 

example, researchers could pose the question: “How is the role of the members of the organisation 

associated with their perception of barriers and drivers?” in both a qualitative and quantitative study. 

By providing implementation strategies, our findings present multiple starting points for future research 

to translate these strategies into measures and indicators to assess the progress and mature of 

sustainability transformation in HEI operations as a single GEROCO element through the questions, 

“How is the sustainability maturity of the investigated HEIs associated with the progress of sustainability 

transformation?” and “How can sustainability transformation in HEIs be measured?” The application of 

the multilevel barrier and driver analyses to sustainability transformation for governance, education, 

research and outreach activities can inform strategies for an institutional approach to sustainability. The 



result of this application will effectively contribute to the measurement of progress; thereby 

enhancingour understanding of measuring the maturity of HEIs regarding sustainability transformation. 

 

4.6. Practical implications 

The implications for policy and practice relate to (1) the multilevel barrier and driver model as an 

instrument to analyse innovation implementation and organisational change, and (2) sustainability 

integration in the operations of HEIs.  

The multilevel barrier and driver model guides organisations in deriving strategies for innovation 

implementation and organisational change, which acknowledges both the positive and negative factors 

within, and external to, the organisation on multiple levels of analyis to provide a more comprehensive 

picture. As this model is not merely restricted to higher education, it can also be transferred and tailored 

to multiple contexts.  

The integration of sustainability in higher education requires an whole-institution approach to consider 

all the elements, including GEROCO, to adequately account for all dimensions of sustainability 

(economic, ecological, and social); considering regional and time aspects, as well as the interrelations 

of the GEROCO elements and the sustainability dimensions. The contrast between trade-offs and win-

win situations must also be examined.  

Sustainability is a multidimensional and interlinked concept that can create virtuous circles when 

dimensions and strategies are mutually enhanced. The most important political implication is the 

influence of legislation and societal pressure to either hinder or stimulate sustainability transformations.  

When integrating sustainability, practitioners should also determine measures to evaluate the 

implementation’s success. Thus, external and internal stakeholders need to be analysed along with the 

levers of dynamic capabilities to identify drivers, and mitigate barriers to innovation. In the context of 

HEIs, senior management, academic and administrative staff, and students require recognition and 

empowerment as agents for change.  

Practitioners aiming at sustainability transformation can follow a three-step approach: 



 Step 1: sustainable innovation characteristics: What sustainability dimensions are addressed by 

the innovation? What are possible effects on other sustainability dimensions? How can the 

success of the innovation implementation be measured? 

 Step 2: identification of barriers and drivers for sustainable innovation: Which organisational 

members from different positions can inform the barrier and driver analysis? What are the 

barriers and drivers related to the EOGI-subcategories? How do these barriers and drivers affect 

within the implementation? 

 Step 3: implementation strategies for sustainable innovations: Which barrier need to be 

addressed first? Which drivers can be easily leveraged? What are appropriate strategies to 

improve the implementation? How can the success of those strategies be measured? The 

multilevel barrier and driver analysis is transferable to any innovation implementation regarding 

sustainability transformation and responsible management. 

 

5. Conclusion 

After asking the question of how sustainable operations can be implemented in HEIs, we focused our 

research on the contributions of the barrier and driver perspective to analysing sustainability 

transformation. Our study demonstrates that detailing the analysis to include multiple levels, and 

complementing barriers with drivers through the multilevel barrier and driver analysis, improves the 

understanding of innovation and organisational change management, particularly regarding 

sustainability transformation in HEI’s operations.  

Our contribution is threefold: First, by complementing barriers with drivers, we proposed the  multilevel 

barrier and driver model as a more encompassing innovation implementation and organisational change 

analysis. In applying the theory-based EOGI subcategories accounts to external stakeholders and three 

internal levels of analysis (organisation, group, individual: organisational members), the different actors 

involved (external stakeholders and internal organisational members) are also highlighted. The EOGI 

barrier model is based on innovation and change management studies in various settings, and in using 

HEIs with their complex structure as illustrating examples, the potential to transfer this model to other 

sustainability transformations in society and government is demonstrated. Therefore, the contribution 



of this study goes beyond sustainable operations in the HEI context. The multilevel barrier and driver 

analysis can be used in other settings to identify barrier and drivers and develop implementation 

strategies.  

Second, we have responded to the call for a better understanding of the integration of sustainability in 

HEIs. Following our synthesis of 56 studies on barrier and driver research in sustainable operations in 

HEIs, we have derived strategies (see table 8) to deal with barriers and drivers to implement sustainable 

operations in HEIs. Reviewing the definition of sustainable operations in HEIs acknowledges 

sustainability as a multidimensional concept with interlinkages, and comparing our strategies with a 

recent literature review on sustainable implementation in HEIs has demonstrated that the theory-driven 

EOGI subcategories allow for a more detailed analysis beyond the organisational boundaries (see Fig. 

3). 

Our third contribution consists of avenues for future research: multilevel barrier and driver analysis with 

theory-driven EOGI subcategories, where sustainability is acknowledged as a multidimensional and 

interrelated construct beyond the environmental impact, and accounting for HEIs’ characteristics and 

the measurement of successful implementation. 

 

  



References 

Abubakar, I., Al-Shihri, F., Ahmed, S., 2016. Students’ Assessment of Campus Sustainability at the 

University of Dammam, Saudi Arabia. Sustainability 8, 59. https://doi.org/10.3390/su8010059 

Akins, E., Giddens, E., Glassmeyer, D., Gruss, A., Kalamas Hedden, M., Slinger-Friedman, V., 

Weand, M., 2019. Sustainability Education and Organizational Change: A Critical Case Study of 

Barriers and Change Drivers at a Higher Education Institution. Sustainability 11, 501. 

https://doi.org/10.3390/su11020501 

Aleixo, A.M., Leal, S., Azeiteiro, U.M., 2018. Conceptualization of sustainable higher education 

institutions, roles, barriers, and challenges for sustainability: An exploratory study in Portugal. J. 

Clean. Prod. 172, 1664–1673. https://doi.org/10.1016/j.jclepro.2016.11.010 

Alghamdi, N., Heijer, A. den, Jonge, H. de, 2017. Assessment tools’ indicators for sustainability in 

universities: an analytical overview. Int. J. Sustain. High. Educ. 18, 84–115. 

https://doi.org/10.1108/IJSHE-04-2015-0071 

Alshuwaikhat, H., Abubakar, I., Aina, Y., Adenle, Y., Umair, M., 2017. The Development of a GIS-

Based Model for Campus Environmental Sustainability Assessment. Sustainability 9, 439. 

https://doi.org/10.3390/su9030439 

Alshuwaikhat, H., Adenle, Y., Saghir, B., 2016. Sustainability Assessment of Higher Education 

Institutions in Saudi Arabia. Sustainability 8, 750. https://doi.org/10.3390/su8080750 

Amran, A., Khalid, S.N.A., Razak, D.A., Haron, H., 2010. Development of MBA with specialisation 

in sustainable development: The experience of Universiti Sains Malaysia. Int. J. Sustain. High. Educ. 

11, 260–273. https://doi.org/10.1108/14676371011058550 

Anderson, N., De Dreu, C.K.W., Nijstad, B.A., 2004. The routinization of innovation research: a 

constructively critical review of the state-of-the-science. J. Organ. Behav. 25, 147–173. 

https://doi.org/10.1002/job.236 

Arbuthnott, K.D., 2009. Education for sustainable development beyond attitude change. Int. J. Sustain. 

High. Educ. 10, 152–163. https://doi.org/10.1108/14676370910945954 

Arroyo, P., 2017. A new taxonomy for examining the multi-role of campus sustainability assessments 

in organizational change. J. Clean. Prod. 140, 1763–1774. 

https://doi.org/10.1016/j.jclepro.2015.08.100 

Banerjee, S.B., 2011. Embedding Sustainability Across the Organization: A Critical Perspective. 

Acad. Manag. Learn. Educ. 10, 719–731. https://doi.org/10.5465/amle.2010.0005 

Bardati, D.R., 2006. The integrative role of the campus environmental audit: experiences at Bishop’s 

University, Canada. Int. J. Sustain. High. Educ. 7, 57–68. https://doi.org/10.1108/14676370610639245 

Barth, M., 2013. Many roads lead to sustainability: a process‐oriented analysis of change in higher 

education. Int. J. Sustain. High. Educ. 14, 160–175. https://doi.org/10.1108/14676371311312879 

Ber, J.M.L., Gregory, J.M., 2004. Becoming green and sustainable: a Spencer S. Eccles Health 

Sciences Library case study. J. Med. Libr. Assoc. 92, 266. 

Bien, C., Sassen, R., 2019. Transformative Aktivitäten von Hochschulen. Z. Für Öffentl. 

Gemeinwirtschaftliche Unternehm. 42, 252–279. https://doi.org/10.5771/0344-9777-2019-3-252 

Bilodeau, L., Podger, J., Abd-El-Aziz, A., 2014. Advancing campus and community sustainability: 

strategic alliances in action. Int. J. Sustain. High. Educ. 15, 157–168. https://doi.org/10.1108/IJSHE-

06-2012-0051 



Bizerril, M., Rosa, M.J., Carvalho, T., Pedrosa, J., 2018. Sustainability in higher education: A review 

of contributions from Portuguese Speaking Countries. J. Clean. Prod. 171, 600–612. 

https://doi.org/10.1016/j.jclepro.2017.10.048 

Blanco-Portela, N., Benayas, J., Pertierra, L.R., Lozano, R., 2017. Towards the integration of 

sustainability in Higher Eeducation Institutions: A review of drivers of and barriers to organisational 

change and their comparison against those found of companies. J. Clean. Prod. 166, 563–578. 

https://doi.org/10.1016/j.jclepro.2017.07.252 

Bocken, N.M.P., Geradts, T.H.J., 2020. Barriers and drivers to sustainable business model innovation: 

Organization design and dynamic capabilities. Long Range Plann. 53, 101950. 

https://doi.org/10.1016/j.lrp.2019.101950 

Brinkhurst, M., Rose, P., Maurice, G., Ackerman, J.D., 2011. Achieving campus sustainability: top‐

down, bottom‐up, or neither? Int. J. Sustain. High. Educ. 12, 338–354. 

https://doi.org/10.1108/14676371111168269 

Butt, L., More, E., Avery, G.C., 2014. The myth of the ‘green student’: student involvement in 

Australian university sustainability programmes. Stud. High. Educ. 39, 786–804. 

https://doi.org/10.1080/03075079.2012.754861 

Cebrián, G., Grace, M., Humphris, D., 2015. Academic staff engagement in education for sustainable 

development. J. Clean. Prod. 106, 79–86. https://doi.org/10.1016/j.jclepro.2014.12.010 

Ceulemans, K., Molderez, I., Van Liedekerke, L., 2015. Sustainability reporting in higher education: a 

comprehensive review of the recent literature and paths for further research. J. Clean. Prod. 106, 127–

143. https://doi.org/10.1016/j.jclepro.2014.09.052 

Chaplin, G., Wyton, P., 2014. Student engagement with sustainability: understanding the value–action 

gap. Int. J. Sustain. High. Educ. 15, 404–417. https://doi.org/10.1108/IJSHE-04-2012-0029 

Chiong, K.S., Mohamad, Z.F., Aziz, A.A., 2017. Factors encouraging sustainability integration into 

institutions of higher education. Int. J. Environ. Sci. Technol. 14, 911–922. 

https://doi.org/10.1007/s13762-016-1164-3 

Choi, Y., Oh, M., Kang, J., Lutzenhiser, L., 2017. Plans and Living Practices for the Green Campus of 

Portland State University. Sustainability 9, 252. https://doi.org/10.3390/su9020252 

Cicmil, S., Gough, G., Hills, S., 2017. Insights into responsible education for sustainable development: 

The case of UWE, Bristol. Int. J. Manag. Educ., Principles for Responsible Management Education 

15, 293–305. https://doi.org/10.1016/j.ijme.2017.03.002 

Čiegis, R., Gineitien, D., 2006. The Role of Universities in Promoting Sustainability. Univ. Vaidmuo 

Skatinant Darnųjį Vystym. 48, 56–62. 

Cleverdon, L., Pole, S., Weston, R., Banga, S., Tudor, T., 2017. The Engagement of Students in 

Higher Education Institutions with the Concepts of Sustainability: A Case Study of the University of 

Northampton, in England. Resources 6, 3. https://doi.org/10.3390/resources6010003 

Conceicao, P., Heitor, M.V., Vieira, P.S., 2006. Are environmental concerns drivers of innovation? 

Interpreting Portuguese innovation data to foster environmental foresight. Technol. Forecast. Soc. 

Change 73, 266–276. https://doi.org/10.1016/j.techfore.2004.11.009 

Cook, D.J., Murlow, C.D., 1997. Systematic reviews: Synthesis of best evidence for clinical decisions. 

Ann. Intern. Med. 126, 376–380. 

Cooper, J.R., 1998. A multidimensional approach to the adoption of innovation. Manag. Decis. 36, 

493–502. 



Cortese, A. D., 2003. The critical role of higher education in creating a sustainable future. Planning for 

higher education. Plan. High. Educ. 31, 15–22. 

Cotton, D., Miller, W., Winter, J., Bailey, I., Sterling, S., 2016. Knowledge, agency and collective 

action as barriers to energy-saving behaviour. Local Environ. 21, 883–897. 

https://doi.org/10.1080/13549839.2015.1038986 

Crossan, M.M., Apaydin, M., 2010. A Multi-Dimensional Framework of Organizational Innovation: A 

Systematic Review of the Literature. J. Manag. Stud. 47, 1154–1191. https://doi.org/10.1111/j.1467-

6486.2009.00880.x 

Dahle, M., Neumayer, E., 2001. Overcoming barriers to campus greening: A survey among higher 

educational institutions in London, UK. Int. J. Sustain. High. Educ. 2, 139–160. 

https://doi.org/10.1108/14676370110388363 

Davis, G., O’Callaghan, F., Knox, K., 2009. Sustainable attitudes and behaviours amongst a sample of 

non‐academic staff: A case study from an Information Services Department, Griffith University, 

Brisbane. Int. J. Sustain. High. Educ. 10, 136–151. https://doi.org/10.1108/14676370910945945 

Denyer, D., Tranfield, D., 2009. Producing a systematic review, in: Buchanan, D., Bryman, A. (Eds.), 

The SAGE Handbook of Organizational Reserch Methods. SAGE Publications Ltd, Los Angeles, pp. 

672–689. 

D’Este, P., Iammarino, S., Savona, M., Tunzelmann, N. von, 2012. What hampers innovation? 

Revealed barriers versus deterring barriers. Res. Policy 41, 482–488. 

https://doi.org/10.1016/j.respol.2011.09.008 

Disterheft, A., Caeiro, S., Azeiteiro, U.M., Filho, W.L., 2015. Sustainable universities – a study of 

critical success factors for participatory approaches. J. Clean. Prod. 106, 11–21. 

https://doi.org/10.1016/j.jclepro.2014.01.030 

Dobson, A., Quilley, S., Young, W., 2010. Sustainability as competitive advantage in higher education 

in the UK. Int. J. Environ. Sustain. Dev. 9, 330–348. https://doi.org/10.1504/IJESD.2010.035612 

Drahein, A.D., De Lima, E.P., Da Costa, S.E.G., 2019a. Sustainability assessment of the service 

operations at seven higher education institutions in Brazil. J. Clean. Prod. 212, 527–536. 

https://doi.org/10.1016/j.jclepro.2018.11.293 

Drahein, A.D., De Lima, E.P., Da Costa, S.E.G., 2019b. Sustainability assessment of the service 

operations at seven higher education institutions in Brazil. J. Clean. Prod. 212, 527–536. 

https://doi.org/10.1016/j.jclepro.2018.11.293 

Dyball, M.C., Wang, A.F., Wright, S., 2015. (Dis)engaging with sustainability: evidence from an 

Australian business faculty. Account. Audit. Account. J. 28, 69–101. https://doi.org/10.1108/AAAJ-

05-2014-1692 

Eisenhardt, K.M., Martin, J.A., 2000. Dynamic capabilities: what are they? Strateg. Manag. J. 21, 

1105–1121. https://doi.org/10.1002/1097-0266(200010/11)21:10/11<1105::AID-SMJ133>3.0.CO;2-E 

Elkington, J., 1999. Cannibals with Forks: The Triple Bottom Line of 21st Century Business, New Ed. 

ed. John Wiley and Sons Ltd, Oxford. 

Everett, R., 2008. The ‘Building Colleges for the Future’ Program. Delivering a Green and Intelligent 

Building Agenda. New Rev. Inf. Netw. 14, 3–20. https://doi.org/10.1080/13614570902953549 

Filho, W.L., Wright, T.S.A., 2002. 12. Barriers on the Path to Sustainability: European and Canadian 

Perspectives in Higher Education 125–137. 



Fink, A., 2010. Conducting Research Literature Reviews, 3rd ed. Sage Publications, Thousand Oaks, 

California. 

Finnveden, G., Hauschild, M.Z., Ekvall, T., Guinée, J., Heijungs, R., Hellweg, S., Koehler, A., 

Pennington, D., Suh, S., 2009. Recent developments in Life Cycle Assessment. J. Environ. Manage. 

91, 1–21. https://doi.org/10.1016/j.jenvman.2009.06.018 

Fleming, P., Oswick, C., 2014. Educating consent? A conversation with Noam Chomsky on the 

university and business school education. Organization 21, 568–578. 

https://doi.org/10.1177/1350508413514748 

Freeman, R.E., 1984. Strategic Management: A stakeholder approach. Pitman Publishing, Boston. 

Gaziulusoy, A.İ., Boyle, C., 2013. Proposing a heuristic reflective tool for reviewing literature in 

transdisciplinary research for sustainability. J. Clean. Prod. 48, 139–147. 

https://doi.org/10.1016/j.jclepro.2012.04.013 

Genc, B., Bada, E., 2010. English as a World Language in Academic Writing Genc, Bilal; Bada, 

Erdogan Reading Matrix: An International Online Journal, v10 n2 p142-151 Sep 2010 Language is a. 

Read. Matrix Int. Online J. 10, 142–151. 

Gholami, H., Bachok, M.F., Saman, M.Z.M., Streimikiene, D., Sharif, S., Zakuan, N., 2020. An ISM 

Approach for the Barrier Analysis in Implementing Green Campus Operations: Towards Higher 

Education Sustainability. Sustainability 12, 363. https://doi.org/10.3390/su12010363 

Godemann, J., Bebbington, J., Herzig, C., Moon, J., 2014. Higher education and sustainable 

development: Exploring possibilities for organisational change. Account. Audit. Account. J. 27, 218–

233. https://doi.org/10.1108/AAAJ-12-2013-1553 

Goodland, R., 1995. The concept of environmental sustainability. Annu. Rev. Ecol. Syst. 26, 1–24. 

Greenberg, D.N., Deets, S., Erzurumlu, S., Hunt, J., Manwaring, M., Rodgers, V., Swanson, E., 2017. 

Signing to living PRME: Learning from a journey towards responsible management education. Int. J. 

Manag. Educ., Principles for Responsible Management Education 15, 205–218. 

https://doi.org/10.1016/j.ijme.2017.02.007 

Gudz, N.A., 2004. Implementing the sustainable development policy at the University of British 

Columbia: An analysis of the implications for organisational learning. Int. J. Sustain. High. Educ. 5, 

156–168. https://doi.org/10.1108/14676370410526242 

Guenther, E., Hueske, A.-K., Stechemesser, K., Buscher, L., 2014. The ‘Why Not’–Perspective of 

Green Purchasing: A Multilevel Case Study Analysis. J. Change Manag. 13, 407–423. 

https://doi.org/10.1080/14697017.2013.851950 

Hadjimanolis, A., 2003. The Barriers Approach to Innovation, in: Shavinina, L.V. (Ed.), The 

International Handbook on Innovation. Pergamon, Oxford, pp. 559–573. 

https://doi.org/10.1016/B978-008044198-6/50038-3 

Hahn, T., Pinkse, J., Preuss, L., Figge, F., 2015. Tensions in Corporate Sustainability: Towards an 

Integrative Framework. J. Bus. Ethics 127, 297–316. https://doi.org/10.1007/s10551-014-2047-5 

Hall, J.K., Martin, M.J.C., 2005. Disruptive technologies, stakeholders and the innovation value-added 

chain: a framework for evaluating radical technology development. RD Manag. 35, 273–284. 

https://doi.org/10.1111/j.1467-9310.2005.00389.x 

Hancock, L., Nuttman, S., 2014. Engaging higher education institutions in the challenge of 

sustainability: sustainable transport as a catalyst for action. J. Clean. Prod. 62, 62–71. 

https://doi.org/10.1016/j.jclepro.2013.07.062 



Harreld, J.B., O’Reilly III, C.A., Tushman, M.L., 2007. Dynamic Capabilities at IBM: driving strategy 

into action. Calif. Manage. Rev. 49, 21–43. https://doi.org/10.2307/41166404 

Hauschild, M.Z., Potting, J., Hertel, O., Schöpp, W., Bastrup-Birk, A., 2006. Spatial Differentiation in 

the Characterisation of Photochemical Ozone Formation: The EDIP2003 Methodology. Int. J. Life 

Cycle Assess. 11, 72–80. https://doi.org/10.1065/lca2006.04.014 

Heeren, A.J., Singh, A.S., Zwickle, A., Koontz, T.M., Slagle, K.M., McCreery, A.C., 2016. Is 

sustainability knowledge half the battle?: An examination of sustainability knowledge, attitudes, 

norms, and efficacy to understand sustainable behaviours. Int. J. Sustain. High. Educ. 17, 613–632. 

https://doi.org/10.1108/IJSHE-02-2015-0014 

Helfat, C.E., Finkelstein, S., Mitchell, W., Peteraf, M., Singh, H., Teece, D., Winter, S.G., 2007. 

Dynamic Capabilities: Understanding Strategic Change in Organizations. Blackwell Publishing, 

Malden. 

Hilgers, D., Piller, F.T., 2009. Controlling für Open Innovation. Controlling 21, 77–82. 

https://doi.org/10.15358/0935-0381-2009-2-77 

Hopwood, B., Mellor, M., O’Brien, G., 2005. Sustainable development: mapping different approaches. 

Sustain. Dev. 13, 38–52. https://doi.org/10.1002/sd.244 

Horhota, M., Asman, J., Stratton, J.P., Halfacre, A.C., 2014. Identifying behavioral barriers to campus 

sustainability: A multi-method approach. Int. J. Sustain. High. Educ. 15, 343–358. 

https://doi.org/10.1108/IJSHE-07-2012-0065 

Hueske, A.-K., Aggestam Pontoppidan, C., 2020. GEROCO: a model for integrating susatinability in 

management education at HEIs, in: Sengupta, E., Blessinger, P., Mahoney, C. (Eds.), Leadership 

Strategies For Promoting Social Responsibility in Higher Education, Innovations in Higher Education 

Teaching and Learning. Emerald Publishing Limited, pp. 93–109. https://doi.org/10.1108/S2055-

364120200000024009 

Hueske, A.-K., Endrikat, J., Guenther, E., 2015. External environment, the innovating organization, 

and its individuals: A multilevel model for identifying innovation barriers accounting for social 

uncertainties. J. Eng. Technol. Manag. 35, 45–70. https://doi.org/10.1016/j.jengtecman.2014.10.001 

Hueske, A.-K., Guenther, E., 2015. What hampers innovation? External stakeholders, the 

organization, groups and individuals: a systematic review of empirical barrier research. Manag. Rev. 

Quaterly 65, 113–148. https://doi.org/10.1007/s11301-014-0109-5 

Ilg, P., Hoehne, C., Guenther, E., 2016. High-performance materials in infrastructure: a review of 

applied life cycle costing and its drivers – the case of fiber-reinforced composites. J. Clean. Prod. 112, 

926–945. https://doi.org/10.1016/j.jclepro.2015.07.051 

Jabbour, C.J.C., Sarkis, J., Jabbour, A.B.L. de S., Govindan, K., 2013. Understanding the process of 

greening of Brazilian business schools. J. Clean. Prod. 61, 25–35. 

https://doi.org/10.1016/j.jclepro.2013.05.001 

James, M., Card, K., 2012. Factors contributing to institutions achieving environmental sustainability. 

Int. J. Sustain. High. Educ. 13, 166–176. https://doi.org/10.1108/14676371211211845 

Jiang, P., Chen, Y., Xu, B., Dong, W., Kennedy, E., 2013. Building low carbon communities in China: 

The role of individual’s behaviour change and engagement. Energy Policy 60, 611–620. 

https://doi.org/10.1016/j.enpol.2013.05.017 

Jo, J.H., Ilves, K., Barth, T., Leszczynski, E., 1 Department of Technology, Illinois State University, 

Normal, IL, 61790-5100, USA, 2017. Implementation of a large-scale solar photovoltaic system at a 



higher education institution in Illinois, USA. AIMS Energy 5, 54–62. 

https://doi.org/10.3934/energy.2017.1.54 

Johnson, L., Castleden, H., 2011. Greening the campus without grass: using visual methods to 

understand and integrate student perspectives in campus landscape development and water 

sustainability planning: Greening the campus without grass. Area 43, 353–361. 

https://doi.org/10.1111/j.1475-4762.2011.01001.x 

Kaplowitz, M.D., Yeboah, F.K., Thorp, L., Wilson, A.M., 2009. Garnering input for recycling 

communication strategies at a Big Ten University. Resour. Conserv. Recycl. 53, 612–623. 

https://doi.org/10.1016/j.resconrec.2009.04.018 

Khan, R.A., Al Mesfer, M.K., Khan, A.R., Khan, S., Van Zutphen, A., 2017. Green examination: 

integration of technology for sustainability. Environ. Dev. Sustain. 19, 339–346. 

https://doi.org/10.1007/s10668-015-9736-9 

Klein, K.J., Kozlowski, S.W.J., 2000. A Multilevel Approach to Theory and Research in Organization. 

Contextual, Temporal, and Emergent Processes, in: Klein, K.J., Kozlowski, S.W.J. (Eds.), Multilevel 

Theory, Research, and Methods in Organizations: Foundations, Extensions, and New Directions. San 

Francisco, pp. 3–90. 

Klein, K.J., Sorra, J.S., 1996. The Challenge of Innovation Implementation. Acad. Manage. Rev. 21, 

1055–1080. https://doi.org/10.5465/AMR.1996.9704071863 

Kóscielniak, C., 2014. A consideration of the changing focus on the sustainable development in higher 

education in Poland. J. Clean. Prod. 62, 114–119. https://doi.org/10.1016/j.jclepro.2013.06.006 

Krippendorff, K., 2009. Content analysis. Sage, Thousand Oaks. 

Kuppig, V.D., Cook, Y.C., Carter, D.A., Larson, N.J., Williams, R.E., Dvorak, B.I., 2016. 

Implementation of sustainability improvements at the facility level: Motivations and barriers. J. Clean. 

Prod. 139, 1529–1538. https://doi.org/10.1016/j.jclepro.2016.08.167 

Larrán Jorge, M., Herrera Madueño, J., Calzado Cejas, M.Y., Andrades Peña, F.J., 2015. An approach 

to the implementation of sustainability practices in Spanish universities. J. Clean. Prod. 106, 34–44. 

https://doi.org/10.1016/j.jclepro.2014.07.035 

Leal Filho, W., Skanavis, C., Kounani, A., Brandli, L.L., Shiel, C., Paço, A. do, Pace, P., Mifsud, M., 

Beynaghi, A., Price, E., Salvia, A.L., Will, M., Shula, K., 2019a. The role of planning in implementing 

sustainable development in a higher education context. J. Clean. Prod. 235, 678–687. 

https://doi.org/10.1016/j.jclepro.2019.06.322 

Leal Filho, W., Skouloudis, A., Brandli, L.L., Salvia, A.L., Avila, L.V., Rayman-Bacchus, L., 2019b. 

Sustainability and procurement practices in higher education institutions: Barriers and drivers. J. 

Clean. Prod. 231, 1267–1280. https://doi.org/10.1016/j.jclepro.2019.05.202 

Leal Filho, W., Skouloudis, A., Brandli, L.L., Salvia, A.L., Avila, L.V., Rayman-Bacchus, L., 2019c. 

Sustainability and procurement practices in higher education institutions: Barriers and drivers. J. 

Clean. Prod. 231, 1267–1280. https://doi.org/10.1016/j.jclepro.2019.05.202 

Link, P.L., 1987. Keys to New Product Success and Failure. Ind. Mark. Manag. 16, 109–118. 

Lozano, R., 2009. Orchestrating Organisational Change for Corporate Sustainability. Cardiff 

University, Cardiff. 

Lozano, R., 2008. Envisioning sustainability three-dimensionally. J. Clean. Prod. 16, 1838–1846. 

https://doi.org/10.1016/j.jclepro.2008.02.008 



Lozano, R., 2006. Incorporation and institutionalization of SD into universities: breaking through 

barriers to change. J. Clean. Prod. 14, 787–796. https://doi.org/10.1016/j.jclepro.2005.12.010 

Lozano, R., Ceulemans, K., Alonso-Almeida, M., Huisingh, D., Lozano, F.J., Waas, T., Lambrechts, 

W., Lukman, R., Hugé, J., 2015. A review of commitment and implementation of sustainable 

development in higher education: results from a worldwide survey. J. Clean. Prod. 108, 1–18. 

https://doi.org/10.1016/j.jclepro.2014.09.048 

Lozano, R., Lozano, F.J., Mulder, K., Huisingh, D., Waas, T., 2013. Advancing Higher Education for 

Sustainable Development: international insights and critical reflections. J. Clean. Prod., Environmental 

Management for Sustainable Universities (EMSU) 2010 48, 3–9. 

https://doi.org/10.1016/j.jclepro.2013.03.034 

Luederitz, C., Meyer, M., Abson, D.J., Gralla, F., Lang, D.J., Rau, A.-L., von Wehrden, H., 2016. 

Systematic student-driven literature reviews in sustainability science – an effective way to merge 

research and teaching. J. Clean. Prod. 119, 229–235. https://doi.org/10.1016/j.jclepro.2016.02.005 

Maiorano, J., Savan, B., 2015. Barriers to energy efficiency and the uptake of green revolving funds in 

Canadian universities. Int. J. Sustain. High. Educ. 16, 200–216. https://doi.org/10.1108/IJSHE-07-

2012-0062 

Maistry, N., McKay, T.M., 2016. Promoting energy efficiency in a South African university. J. Energy 

South. Afr. 27, 1–10. 

Mayring, P., 2014. Qualitative Conent Analysis. Theoretical Foundation, Basic Procedures and 

Software Solution. Beltz, Klagenfurt, Austria. 

Merli, R., Preziosi, M., Acampora, A., 2017. How do scholars approach the circular economy? A 

systematic literature review. J. Clean. Prod. https://doi.org/10.1016/j.jclepro.2017.12.112 

Miralles-Guasch, C., Domene, E., 2010. Sustainable transport challenges in a suburban university: The 

case of the Autonomous University of Barcelona. Transp. Policy 17, 454–463. 

https://doi.org/10.1016/j.tranpol.2010.04.012 

Mirow, C., Hoelzle, K., Gemuenden, H.-G., 2008. The Ambidextrous Organization in Practice: 

Barriers to Innovation within Research and Development. Acad. Manag. Proc. 1–6. 

Mitchell, R.C., 2011. Sustaining change on a Canadian campus: Preparing Brock University for a 

sustainability audit. Int. J. Sustain. High. Educ. 12, 7–21. https://doi.org/10.1108/14676371111098276 

Mtutu, P., Thondhlana, G., 2016. Encouraging pro-environmental behaviour: Energy use and recycling 

at Rhodes University, South Africa. Habitat Int. 53, 142–150. 

https://doi.org/10.1016/j.habitatint.2015.11.031 

Niedlich, S., Bauer, M., Doneliene, M., Jaeger, L., Rieckmann, M., Bormann, I., 2020. Assessment of 

Sustainability Governance in Higher Education Institutions—a Systemic Tool using a Governance 

Equalizer. Sustainability 12, 1816. https://doi.org/10.3390/su12051816 

OECD, Eurostat, 2005. Oslo Manual: Guidelines for Collecting and Interpreting Innovation Data. 

Owens, K.A., Halfacre‐Hitchcock, A., 2006. As green as we think? The case of the College of 

Charleston green building initiative. Int. J. Sustain. High. Educ. 7, 114–128. 

https://doi.org/10.1108/14676370610655904 

Ozdemir, Y., Kaya, S.K., Turhan, E., 2020. A scale to measure sustainable campus services in higher 

education: “Sustainable Service Quality.” J. Clean. Prod. 245, 118839. 

https://doi.org/10.1016/j.jclepro.2019.118839 



Pacheco-Blanco, B., Bastante-Ceca, M.J., 2016. Green public procurement as an initiative for 

sustainable consumption. An exploratory study of Spanish public universities. J. Clean. Prod. 133, 

648–656. https://doi.org/10.1016/j.jclepro.2016.05.056 

Pellettiere, V., 2006. Organization Self-Assessment to Determine the Readiness and Risk for a 

Planned Change. Organ. Dev. J. 24, 38–43. 

Post, J.E., Preston, L.E., Sachs, S., 2002. Managing the Extended Enterprise: the new stakeholder 

view. Calif. Manage. Rev. 45, 6–28. 

Ralph, M., Stubbs, W., 2014. Integrating environmental sustainability into universities. High. Educ. 

67, 71–90. https://doi.org/10.1007/s10734-013-9641-9 

Ramísio, P.J., Pinto, L.M.C., Gouveia, N., Costa, H., Arezes, D., 2019. Sustainability Strategy in 

Higher Education Institutions: Lessons learned from a nine-year case study. J. Clean. Prod. 222, 300–

309. https://doi.org/10.1016/j.jclepro.2019.02.257 

Rebs, T., Brandenburg, M., Seuring, S., Stohler, M., 2018. Stakeholder influences and risks in 

sustainable supply chain management: a comparison of qualitative and quantitative studies. Bus. Res. 

11, 197–237. https://doi.org/10.1007/s40685-017-0056-9 

Richardson, G.R.A., Lynes, J.K., 2007. Institutional motivations and barriers to the construction of 

green buildings on campus: A case study of the University of Waterloo, Ontario. Int. J. Sustain. High. 

Educ. 8, 339–354. https://doi.org/10.1108/14676370710817183 

Rojas, A., Richer, L., Wagner, J., 2007. University of British Columbia Food System Project: Towards 

Sustainable and Secure Campus Food Systems. EcoHealth 4, 86–94. https://doi.org/10.1007/s10393-

006-0081-1 

Salvioni, D.M., Franzoni, S., Cassano, R., 2017a. Sustainability in the Higher Education System: An 

Opportunity to Improve Quality and Image. Sustainability 9, 914. https://doi.org/10.3390/su9060914 

Salvioni, D.M., Franzoni, S., Cassano, R., 2017b. Sustainability in the Higher Education System: An 

Opportunity to Improve Quality and Image. Sustainability 9, 914. https://doi.org/10.3390/su9060914 

Sammalisto, K., Arvidsson, K., 2005. Environmental management in Swedish higher education: 

Directives, driving forces, hindrances, environmental aspects and environmental co‐ordinators in 

Swedish universities. Int. J. Sustain. High. Educ. 6, 18–35. 

https://doi.org/10.1108/14676370510573113 

Schaltegger, S., Lüdeke-Freund, F., Hansen, E.G., 2016. Business Models for Sustainability: A Co-

Evolutionary Analysis of Sustainable Entrepreneurship, Innovation, and Transformation. Organ. 

Environ. 29, 264–289. https://doi.org/10.1177/1086026616633272 

Schanes, K., Dobernig, K., Gözet, B., 2018. Food waste matters - A systematic review of household 

food waste practices and their policy implications. J. Clean. Prod. 182, 978–991. 

https://doi.org/10.1016/j.jclepro.2018.02.030 

Sepasi, S., Rahdari, A., Rexhepi, G., 2018. Developing a sustainability reporting assessment tool for 

higher education institutions: The University of California. Sustain. Dev. 26, 672–682. 

https://doi.org/10.1002/sd.1736 

Seuring, S., Gold, S., 2012. Conducting content‐analysis based literature reviews in supply chain 

management. Supply Chain Manag. Int. J. 17, 544–555. https://doi.org/10.1108/13598541211258609 

Shriberg, M., 2002. Institutional assessment tools for sustainability in higher education: Strengths, 

weaknesses, and implications for practice and theory. Int. J. Sustain. High. Educ. 3, 254–270. 

https://doi.org/10.1108/14676370210434714 



Simão, H., Sá Marques, J.A., Freitas, H., 2013. The contribution of a spring water source to the water 

needs of the botanical garden of the University of Coimbra. Water Sci. Technol. Water Supply 13, 

1410. https://doi.org/10.2166/ws.2013.150 

Spellerberg, I.F., Buchan, G.D., Englefield, R., 2004. Need a university adopt a formal environmental 

management system?: Progress without an EMS at a small university. Int. J. Sustain. High. Educ. 5, 

125–132. https://doi.org/10.1108/14676370410526215 

Stephens, J.C., Hernandez, M.E., Román, M., Graham, A.C., Scholz, R.W., 2008. Higher education as 

a change agent for sustainability in different cultures and contexts. Int. J. Sustain. High. Educ. 9, 317–

338. https://doi.org/10.1108/14676370810885916 

Tangwanichagapong, S., Nitivattananon, V., Mohanty, B., Visvanathan, C., 2017. Greening of a 

campus through waste management initiatives: Experience from a higher education institution in 

Thailand. Int. J. Sustain. High. Educ. 18, 203–217. https://doi.org/10.1108/IJSHE-10-2015-0175 

Teece, D.J., Pisano, G., Shuen, A., 1997. Dynamic capabilities and strategic management. Strateg. 

Manag. J. 18, 509–533. https://doi.org/10.1002/(SICI)1097-0266(199708)18:7<509::AID-

SMJ882>3.0.CO;2-Z 

Thomson, S., van Belle, J.-P., 2015. Antecedents of Green IT Adoption in South African Higher 

Education Institutions. Electron. J. Inf. Syst. Eval. 18, 172–186. 

Too, L., Bajracharya, B., 2015. Sustainable campus: engaging the community in sustainability. Int. J. 

Sustain. High. Educ. 16, 57–71. https://doi.org/10.1108/IJSHE-07-2013-0080 

Tranfield, D., Denyer, D., Smart, P., 2003. Towards a Methodology for Developing Evidence-

Informed Management Knowledge by Means of Systematic Review. Br. J. Manag. 14, 207–222. 

https://doi.org/10.1111/1467-8551.00375 

Trencher, G., Yarime, M., McCormick, K.B., Doll, C.N.H., Kraines, S.B., 2014. Beyond the third 

mission: Exploring the emerging university function of co-creation for sustainability. Sci. Public 

Policy 41, 151–179. https://doi.org/10.1093/scipol/sct044 

United Nations General Assembly (Ed.), 2015. 2030 Agenda for Sustainable Development. 

Vargas, L., Mac-Lean, C., Huge, J., 2019. The maturation process of incorporating sustainability in 

universities. Int. J. Sustain. High. Educ. 20, 441–451. https://doi.org/10.1108/IJSHE-01-2019-0043 

Vargas, V.R., Lawthom, R., Prowse, A., Randles, S., Tzoulas, K., 2019. Sustainable development 

stakeholder networks for organisational change in higher education institutions: A case study from the 

UK. J. Clean. Prod. 208, 470–478. https://doi.org/10.1016/j.jclepro.2018.10.078 

Velazquez, L., Munguia, N., Platt, A., Taddei, J., 2006. Sustainable university: what can be the 

matter? J. Clean. Prod., Sustainability In Higher Education: What is Happening? 14, 810–819. 

https://doi.org/10.1016/j.jclepro.2005.12.008 

Verhulst, E., Lambrechts, W., 2015. Fostering the incorporation of sustainable development in higher 

education. Lessons learned from a change management perspective. J. Clean. Prod. 106, 189–204. 

https://doi.org/10.1016/j.jclepro.2014.09.049 

Warr Pedersen, K., Pharo, E., Peterson, C., Clark, G.A., 2017. Wheels of change in higher education: 

A collaborative, multi-stakeholder project as a vehicle for sustainability education. Int. J. Sustain. 

High. Educ. 18, 171–184. https://doi.org/10.1108/IJSHE-10-2015-0172 

Waxenberger, B., Spence, L.J., 2003. Reinterpretation of a metaphor: from stakes to claims. Strateg. 

Change 12, 239–249. https://doi.org/10.1002/jsc.638 



Webster, J., Watson, R.T., 2002. Analyzing the past to prepare for the future: writing a literature 

review. MIS Q. 26, xiii–xxiii. 

Whelan-Berry, K.S., Gordon, J.R., Hinings, C.R., 2003. The relative effect of change drivers in large-

scale organizational change: An empirical study, in: Research in Organizational Change and 

Development. Emerald (MCB UP ), Bingley, pp. 99–146. https://doi.org/10.1016/S0897-

3016(03)14081-5 

Whelan-Berry, K.S., Somerville, K.A., 2010. Linking Change Drivers and the Organizational Change 

Process: A Review and Synthesis. J. Change Manag. 10, 175–193. 

https://doi.org/10.1080/14697011003795651 

Wilson, D.C., Thomas, H., 2012. The legitimacy of the business of business schools: what’s the 

future? J. Manag. Dev. 31, 368–376. https://doi.org/10.1108/02621711211219040 

World Commission on Environment and Development, 1987. Our common future. World Commission 

on Environment and Development, Oslo. 

Wright, T., 2010. University presidents’ conceptualizations of sustainability in higher education. Int. J. 

Sustain. High. Educ. 11, 61–73. https://doi.org/10.1108/14676371011010057 

Wright, T., Horst, N., 2013. Exploring the ambiguity: what faculty leaders really think of 

sustainability in higher education. Int. J. Sustain. High. Educ. 14, 209–227. 

https://doi.org/10.1108/14676371311312905 

Wright, T.S.A., Wilton, H., 2012. Facilities management directors’ conceptualizations of sustainability 

in higher education. J. Clean. Prod. 31, 118–125. https://doi.org/10.1016/j.jclepro.2012.02.030 

Yáñez, S., Uruburu, Á., Moreno, A., Lumbreras, J., 2019. The sustainability report as an essential tool 

for the holistic and strategic vision of higher education institutions. J. Clean. Prod. 207, 57–66. 

https://doi.org/10.1016/j.jclepro.2018.09.171 

Zen, I.S., Subramaniam, D., Sulaiman, H., Saleh, A.L., Omar, W., Salim, M.R., 2016. Institutionalize 

waste minimization governance towards campus sustainability: A case study of Green Office 

initiatives in Universiti Teknologi Malaysia. J. Clean. Prod. 135, 1407–1422. 

https://doi.org/10.1016/j.jclepro.2016.07.053 

 

  



Table 4 

Systematic review 

Identification keywords and databases Articles  

Searching in titles, keywords, abstracts:  

With search string: (hurdle* OR barrier* OR impediment* OR obstacle* OR fail* OR 

hamper*) AND (“success factor*” OR driver* OR enabler* OR “driving force” OR 

trigger*) AND sustainability (sustain*) AND (university OR “institutes of higher 

education” OR HEI) 

Databases: EBSCO Academic Search Complete, EBSCO PsycINFO, EBSCO Business 

Source Complete, Web of Science Core Collection  1,617 

Practical and methodological screening  

Inclusion and exclusion criteria for the study 

(1) is written in English,  

(2) was published as a journal article,  

(3) addresses barriers and/or drivers of sustaining operations in HEIs 
158 

Full-text screening and removing duplicates 56 

 

  



Table 2 

Coding scheme 

Main category Subcategory Question 

Bibliographic data Journal In which journal was the study published? 

Methodology Research design Which research design was used? 

 Data collection method What was the method of data collection? 

 Country  In which countries are the HEIs located? 

 Funding Are the investigated HEIs public or private? 

 Data analysis method How was the data assessed and analysed? 

Definitions Sustainability How is sustainability defined? 

 Operations of HEIs How are operations of HEIs defined? 

 Sustainable operations 

of HEIs 

How are sustainable operations in HEIs defined? 

Barriers External environment Which manifestations of barriers related to the 

external environment are mentioned (classified by 

external stakeholders)? 

 Organisation Which manifestations of barriers related to the 

organisation are mentioned? 

 Group Which manifestations of barriers related to the 

group are mentioned? 

 Individual Which manifestations of barriers related to the 

individual are mentioned? 

Drivers External environment Which manifestations of drivers related to the 

external environment are mentioned? 

 Organisation Which manifestations of drivers related to the 

organisation are mentioned? 

 Group Which manifestations of drivers related to the 

group are mentioned? 

 Individual Which manifestations of drivers related to the 

individual are mentioned? 

 

  



Table 3 

Characteristics of the studies 

Characteristics Number of studies 

Journals International Journal of Sustainability in Higher Education (21), Journal of Cleaner 

Production (13), Sustainability (4), others (18) 

Research Design Survey (26), case study (21), case study combined with survey (6), action research (3)  

Data collection 

method 

Questionnaire (19), interview (14), observation (7), document analysis (3), combination 

of these data collection methods (8), not available (5) 

Country (64) Europe (21): UK (7), Spain (4), Portugal (3), Germany (2), Sweden (2), Belgium (1), 

Poland (1), Finland (1) 

North America (22): Canada (12), USA (10) 

South America (2): Brazil (1), Colombia (1) 

Asia (8): Saudi Arabia (3), Russia (1), India (1), Thailand (1), China (1) 

Africa (1): South Africa (1) 

Australia (8): Australia (7), New Zealand (1) 

Worldwide (2) 

HEI’s funding Publicly funded HEIs (31), privately (1), both (5), not reported (19) 

 

  



Table 4 

Manifestations of barriers and drivers related to external stakeholders (number of studies in parentheses) 

 

  

EOGI subcategory  Illustrative quotes for barriers Illustrative quotes for drivers 

Funder (2, 4) “Fundraising and funding is the second most often […] 

sustainability challenge in HEIs” (Aleixo et al., 2018, p. 6) 

“Government funding” (Wright and Horst, 2013, p. 223) 

“financial support will obviously bring about the most extensive 

change” (Barth, 2013, p. 171), “revolving funds” (Choi et al., 

2017, p. 272; Maiorano and Savan, 2015, p. 210) 

Potential employee 

(1, 1) 

“difficulty in retaining talent […] difficulties in hiring” (Aleixo 

et al., 2018, p. 6) 

“criteria in hiring, promoting, and extension of tenure of faculty 

and staff members […] significant faculty and staff development 

opportunities” (Alshuwaikhat et al., 2016, pp. 10–11) 

Supplier (4, 9) “lack of access to unprocessed and identifiable local food” 

(Rojas et al., 2007, p. 92), “lack of trust” (Cotton et al., 2016, 

p. 892), “lack of information” (Maistry and McKay, 2016, p. 

5) 

“partnership with its utility provider” (Bilodeau et al., 2014, p. 

160), “costs should include the price of environmental damage” 

(Cotton et al., 2016), “Building controls, smart metering” (Everett, 

2008, p. 16), “promotion of ethical and fair-trade products” 

(Pacheco-Blanco and Bastante-Ceca, 2016, p. 652) 

Competitor/other 

universities (1, 3) 

“reduction in the number of students” (Aleixo et al., 2018, p. 

5) 

“catalyze and influence win-win relationships” (Bilodeau et al., 

2014, p. 166), “competition for students” (Gudz, 2004, p. 159) 



Table 4 (continued) 

 

 

EOGI subcategory  Illustrative quotes for barriers Illustrative quotes for drivers 

Customer/students 

(11, 17) 

 

“lack of understanding” (Chaplin and Wyton, 2014, p. 410), 

“lack of knowledge” (Horhota et al., 2014, p. 348), “lack of 

interest in participating” (Abubakar et al., 2016, p. 11), 

“Characteristics of student bodies themselves influenced the 

level of engagement and involvement” (Butt et al., 2014, p. 

799)  

“create opportunities where students could participate” (Abubakar 

et al., 2016, p. 10), change agents (Bardati, 2006; Barth, 2013; 

James and Card, 2012; Sammalisto and Arvidsson, 2005), “focus 

on emphasizing the personal benefits in order to encourage greater 

student engagement” (Cleverdon et al., 2017, p. 10) 

State (6, 11) “legislative hurdle” (Pacheco-Blanco and Bastante-Ceca, 

2016, p. 650), “weak regulations and the lack of effective 

policy mechanisms” (Tangwanichagapong et al., 2017, p. 208): 

“Government regulations delaying sustainability initiative” 

(Wright, 2010, p. 68), “lack of government funding” (Wright 

and Horst, 2013, p. 220)  

“legislation” (Bilodeau et al., 2014, p. 158), “links […] 

strengthened between the university and government (local and 

State)” (Hancock and Nuttman, 2014, p. 69), “Providing policies, 

regulations” (Jiang et al., 2013, p. 618), “meet targets [… of] 

provincial legislation” (Johnson and Castleden, 2011, p. 355), 

“financial incentives arising from national funding schemes” 

(Ralph and Stubbs, 2014, p. 81)  

Society (6, 11) “recycling is not as widely practiced” (Tangwanichagapong et 

al., 2017, p. 208), “lack of involvement and participation” 

(Larrán Jorge et al., 2015, p. 42), “behavior preventing others 

from engaging” (Chaplin and Wyton, 2014, p. 414) 

“Social, cultural and political pressures” (Thomson and van Belle, 

2015, p. 175), “public perception” (Too and Bajracharya, 2015, p. 

63), “Interact with the community” (Wright and Horst, 2013, p. 

217) “built a strong relationship with the City” (Bilodeau et al., 

2014, p. 162) 



Table 5 

Manifestations of barriers and drivers related to the organisational level (amount of studies in parentheses) 

 

  

EOGI subcategory Illustrative quotes for barriers Illustrative quotes for drivers 

Strategy (17, 28) “impossible to succeed with a ‘bottom up’ strategy” 

(Kóscielniak, 2014, p. 119), “other priorities […] low priority 

(Maiorano and Savan, 2015, p. 203), “lack of focus and 

coherency” (Maistry and McKay, 2016, p. 6; Pacheco-Blanco 

and Bastante-Ceca, 2016),  “conflicting goals” (Sammalisto and 

Arvidsson, 2005, p. 24), no policy (Maiorano and Savan, 2015; 

Wright and Wilton, 2012) 

“formulate effective and culturally situated strategies” (Abubakar et 

al., 2016, p. 11), strategic planning (Aleixo et al., 2018; Alshuwaikhat 

et al., 2016; Arroyo, 2017; Bilodeau et al., 2014), “Establish short-, 

medium-, and long-term plans for the institutionalisation” (Lozano et 

al., 2015, p. 14), “goals (targets), monitoring and annual reporting” 

(Spellerberg et al., 2004, p. 131), “coherence between discourse and 

practice” (Pacheco-Blanco and Bastante-Ceca, 2016, p. 653) 

Structure (18, 24) 

 

Vertical, fragmented or disciplinary structure (Aleixo et al., 

2018, p. 6; Verhulst and Lambrechts, 2015), “nobody [being] 

responsible for” (Maistry and McKay, 2016, p. 6; Richardson 

and Lynes, 2007), bureaucracy (Brinkhurst et al., 2011, p. 343), 

short timeframe of student cycles versus longer timeframe for 

sustainability initiatives (Butt et al., 2014), lack of facilities 

(Chaplin and Wyton, 2014, p. 412)  

 “integration in university governance” (Salvioni et al., 2017, p. 13), 

“managed by a body set up specifically for that purpose” 

(Alshuwaikhat et al., 2016; Pacheco-Blanco and Bastante-Ceca, 2016, 

p. 652), “active participation in decisions” (Butt et al., 2014), 

incentives (Gudz, 2004, p. 164), “Performance measures” (James and 

Card, 2012, p. 169), adapted facilities and infrastructure (Ber and 

Gregory, 2004; Khan et al., 2017; Mitchell, 2011)  

Size (1, 2) “in small or medium-sized universities […] closer collaboration 

between different stakeholders” (Barth, 2013, p. 169) 

“culture of familiarity, probably because of its small size” (Bardati, 2006, p. 

66), “the smaller an institution […] student activities reach a critical point of 

influence” (Barth, 2013, p. 167)  



Table 5 (continued) 

 

  
 

EOGI subcategory Illustrative quotes for barriers Illustrative quotes for drivers 

Resources (34, 15) “extensive costs” (James and Card, 2012, p. 172), “lack of 

time/other priorities […] Lack of Capital” (Maiorano and 

Savan, 2015, p. 206), “resources or conflicting goals” 

(Sammalisto and Arvidsson, 2005, p. 23), dedicating human 

resources (James and Card, 2012; Wright and Wilton, 2012) 

“Dedicated resources for sustainability” (Bilodeau et al., 2014, p. 166), 

“significant positive correlation between Commitment and Resources” 

(Thomson and van Belle, 2015, p. 183), “reduction in running costs” 

(Everett, 2008, p. 13), (Maistry and McKay, 2016, p. 6), “managing 

[...] the storms of funding problems” (Wright and Horst, 2013, p. 219)  

Organisational 

learning (12, 27)  

“lack of awareness” (Larrán Jorge et al., 2015, p. 42; Rojas et 

al., 2007, p. 92), lack of information, training and support 

(Bardati, 2006; Dahle and Neumayer, 2001; Maistry and 

McKay, 2016) 

“promote dialogue, provoke discussion, develop awareness, sensitize 

stakeholders, and encourage” (Arroyo, 2017, p. 1172), 

“communication-oriented campaigns […] to help identify “win-win” 

situations” (Barth, 2013, p. 168), sustainability training (Choi et al., 

2017; Larrán Jorge et al., 2015; Mtutu and Thondhlana, 2016; Ralph 

and Stubbs, 2014)  

Organisational 

culture (14, 21) 

“culture exchange” (Aleixo et al., 2018, p. 6), “lack of 

identification with institution” (Brinkhurst et al., 2011, p. 

347), “flatmates are blamed, their behaviour preventing others 

from engaging” (Chaplin and Wyton, 2014, p. 414), “campus 

culture'' (Dahle and Neumayer, 2001, p. 153), “risk-averse 

nature of colleges”, (Gudz, 2004, p. 167) 

Sustainability integration, practices, sustainability day” (Alshuwaikhat 

et al., 2016), “feel part of the university community” (Bardati, 2006, p. 

66), “need to go beyond these constructs [awareness, knowledge] if 

new attitudes, values, and habits are to be created” (Cleverdon et al., 

2017, p. 9), “individual’s perception of social or institutional pressure” 

(Davis et al., 2009, p. 148), “Identifying the barriers […] is essential 

for changing the awareness, norms and values of an organization” 

(Jabbour et al., 2013, pp. 33–34) 



 

Table 6 

Manifestations of barriers and drivers related to the group level (number of studies in parentheses) 

 



Table 6 (continued) 
 

EOGI subcategory Illustrative quotes for barriers Illustrative quotes for drivers 

Team structure (1, 2) “lack of designated responsibility and communication […] 

already being involved with other groups and causes” 

(Horhota et al., 2014, pp. 351–352) 

“Performance measures related to campus sustainability efforts” 

(James and Card, 2012, p. 169), “key role of the sustainability 

manager and other campus operations staff” (Warr Pedersen et al., 

2017, p. 181) 

Team climate (1,1) “selective moral disengagement” (Chaplin and Wyton, 2014, 

p. 414) 

“Self-[m]otivation […] based on overall perception and beliefs.” 

(Thomson and van Belle, 2015, p. 175) 

Team processes (10,11) “high workloads” (Disterheft et al., 2015, p. 16), bureaucracy 

(Brinkhurst et al., 2011; Sammalisto and Arvidsson, 2005), 

“Lack of relevant and complete information, and how to 

incorporate it into the individual activities.” (Jabbour et al., 

2013, p. 28), “lack of communication” (Richardson and 

Lynes, 2007, p. 348) 

“pilot programs helped to overcome potential risks” (Bilodeau et al., 

2014, p. 166), “enhance internal communication” (Larrán Jorge et 

al., 2015, p. 40), “interested staff to form their own Green Teams” 

(Too and Bajracharya, 2015, p. 66) 

Member characteristics 

(11, 11) 

“lack of involvement and participation, […] lack of 

interdisciplinary research teams capable of providing 

solutions” (Larrán Jorge et al., 2015, p. 42), “threat to their 

academic freedom, and as not relevant to their discipline” 

(Ralph and Stubbs, 2014, p. 84) 

“levels of knowledge influenced behaviours” (Cotton et al., 2016, 

p. 13), “committed individuals” (Ralph and Stubbs, 2014, p. 84) 



 

  

EOGI subcategory Illustrative quotes for barriers Illustrative quotes for drivers 

Leadership style (9, 14) 

 

“not having feedback”(Horhota et al., 2014, p. 351), “without 

effective supervision” (Jiang et al., 2013, p. 614), “decision 

makers investing less” (Maiorano and Savan, 2015, p. 203), 

“lack of leadership and support” (Ralph and Stubbs, 2014, p. 

85) 

Strong, engaged and knowledgeable leaders (Barth, 2013; Gudz, 

2004; James and Card, 2012), “Senior leadership accessibility and 

support of new ideas fostered an entrepreneurial culture and 

innovation” (Bilodeau et al., 2014, p. 166)  



Table 7 

Manifestations of barriers and drivers related to the individual level (number of studies in parentheses) 
 

 

EOGI subcategory Illustrative quotes for barriers Illustrative quotes for drivers 

Manager’s abilities 

(3, 2) 

“constraints on cognitive ability to process information prevent 

individuals from making decisions” (Maiorano and Savan, 

2015, p. 202) 

“knowledgeable facilities staff leaders” (James and Card, 2012, p. 

170), “Director also needs strong leadership and managerial skills, 

and the ability to think on their feet and be a consummate problem 

solver” (Maistry and McKay, 2016, p. 5) 

Manager’s attitudes 

(14, 11) 

“resistance from unsupportive supervisors” (Brinkhurst et al., 

2011, p. 345), lack of commitment (Davis et al., 2009; 

Spellerberg et al., 2004), “leaders […]got demotivated” 

(Verhulst and Lambrechts, 2015, p. 199), “non-environmental 

attitude” (Dahle and Neumayer, 2001, p. 148) 

“must be engaged […] to ensure their long-term success” (Maiorano 

and Savan, 2015, p. 211), “depends on the shared vision of university 

leaders who have a fundamental role in transferring sustainability to 

university culture” (Salvioni et al., 2017, p. 39) 

Employee’s 

abilities (4, 3) 

“lack of knowledge” (Aleixo et al., 2018, p. 6; Davis et al., 

2009, p. 148; Ralph and Stubbs, 2014, p. 83)  

“Staff can be involved in evaluating the strong and weak points of the 

Business School” (Jabbour et al., 2013, p. 34), “staff collectively 

acted as change agents” (James and Card, 2012, p. 171) 

Employee’s 

attitudes (14, 9) 

“lack of commitment, initiative and participation […] 

resistance to change” (Aleixo et al., 2018, pp. 6–7), “lack of 

staff awareness/willingness to change” (Kuppig et al., 2016, p. 

1533), “lack of awareness, interest” (Larrán Jorge et al., 2015, 

p. 42), “the level of commitment from […] staff” (Davis et al., 

2009, p. 148), “inconvenience of the behavior” (Horhota et al., 

2014, p. 348) 

“evidence of a positive link between attitudes and behavior” (Cotton 

et al., 2016, p. 14), “this attitude was needed for total campus buy-in 

and acceptance of overall sustainability efforts.” (James and Card, 

2012, p. 171), “staff members exhibited a high level of environmental 

awareness” (Mtutu and Thondhlana, 2016, p. 147), “engaged in 

environmentally sound behaviors” (Owens and Halfacre‐Hitchcock, 

2006, p. 120), “Non-judging attitude” (Disterheft et al., 2015, p. 16) 



Table 8 

Strategies derived from the multilevel barrier and driver analysis matched with GEROCO strategies for campus 

operations 
 

Table 8 (continued) 

   

EOGI 

subcat

egory 

Strategies Aware

n

e

s

s 

Physical 

infrastru

cture 

Redes

ign 

proces

ses 

Funder  (1) Provide funding for sustainability transformation, 

e.g., revolving funds  

  X 

Potenti

al 

employ

ee 

(2) Consider sustainability in recruiting decisions 

(3) Sustainable image of the university as competitive 

advantage in the war for talents 

  X 

X 

Supplie

r 

(4) Consider social and environmental issues in the 

procurement process 

(5) Trustworthy relationships with suppliers 

(6) Training of procurers  

(7) Awareness raising among users 

(8) Use more resource and energy efficient 

technologies in the facility management 

 

 

 

X 

 

 

 

 

X 

X 

X 

X 

Compe

titor 

(9) Cooperation and best practice sharing with other 

HEIs 

   

Student (10) Awareness raising, information, and building trust 

(11) Engagement and empowerment of students 

X  X 

X 

State (12) Review legislation regarding its impact on 

sustainability measures at HEIs 

   

Society (13) Perception and pressure from society towards 

transformation 

   



  

EOGI 

subcatego

ry 

Strategies Awar

e

n

e

s

s 

Physical 

infrastru

cture 

Redes

ign 

proce

sses 

Strategy (14) Integrate sustainability and align priorities   X 

Structure  (15) Integrate sustainability in strategic and operational 

levels addressing all organisational members 

(academics, administration, students) and their 

needs 

(16) Appoint persons responsible for sustainability 

  X 

 

X 

Size  (17) Foster collaboration, esp. in large HEIs   X 

Resources (18) Dedicate financial resources and time for integrating 

sustainability 

(19) Provide incentives 

(20) Revolving funds: funding through cost savings 

  X 

X 

X 

Organisati

onal 

learning  

(21) Awareness raising 

(22) Information sharing, training, and participatory 

search for win-win situation 

X   

X 

Organisati

onal 

culture 

(23) Culture that promotes sustainability through hiring, 

promotion, and day to day life 

  X 



Table 8 (continued) 

  

 

  

EOGI 

subcate-

gory 

Strategies Awareness Physical 

infra-

structure 

Redesign 

processes 

Team 

structure  

(24) Establish a team structure with clear 

responsibilities 

  X 

Team 

climate 

(25) Motivation including sustainability   X 

Team 

processes 

(26) Internal communication, evaluation 

of sustainability measures, pilot 

projects and voluntary teams to 

promote sustainability  

  X 

Member 

charac-

teristics 

(27) Commitment, knowledge, 

interdisciplinarity  

  X 

Leader-

ship style 

(28) Champion: leadership and support, 

guiding feedback 

  X 

Abilities (29) Empower organisational members 

through training and structures 

  X 

Attitudes (30) Engage individuals to increase their 

commitment 

  X 



 

 


