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Abstract
Most of the knowledge-based economies (KBEs) operate in a neoclassical economic 
model that does not recognize the importance of natural resources and sustainability 
beyond the market forces. In contrast, KBEs that rely on endogenous factors har-
monize with the enlightened anthropocentrism for sustainable development with 
scientific and technical abilities to design the ecological system for infusing human 
values into nature. For example, the Quintuple Helix Model of Innovation. In this 
exploratory research, it was found that the conventional structure of universities in 
Botswana is unable to produce glocal green knowledge and innovation in their main-
stream knowledge production process due to bureaucratism, rationalism, myths and 
ceremonies, isomorphism, and legitimacy whereas institutional logics and agency of 
social actors support for Paris Climate Agreement and 17 Sustainable Development 
Goals (SDGs). Hence, the Quintuple Helix Model with Mode 3-Knowledge produc-
tion is used to redesign universities’ conventional structures. This study perused two 
sources of data, document analysis, and interviews. Data collected from documents 
were analyzed by axial coding. After that, interview data from five internal stake-
holders were collected based on priori codes, themes, and concepts developed with 
document analysis. They were thematically analyzed for triangulation. Finally, the 
theory was developed by induction underpinning with interpretive philosophy when 
redesigning universities’ conventional structure. The proposed model designed is 
called “Green University System” to facilitate the production of glocal green knowl-
edge and innovation for sustainable development with Mode 3 and Quintuple Helix 
model of innovation.
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Introduction

In the endeavor of achieving higher living standard and wellbeing of people by 
increasing the economic growth, it is apparent that a newer economic growth model, 
knowledge-based economies (KBEs), plays a vital role (Svarc & Dabic, 2017) in 
all advanced industrialized economies and many developing economies around 
the world. These KBEs around the world are meant to be “economies which are 
directly based on the production, distribution, and use of knowledge and informa-
tion” (OECD, 1996). Their ultimate objective is to achieve sustainable development 
by investing in human capital, technology, knowledge, and innovation to produce 
skilled, creative, innovative people and organizations with sustainability values and 
natural environment values.

In responding to the need of the hour, the Quintuple Helix model of innovation 
(Carayannis & Campbell, 2010) by its fifth helix, natural environment, bridged the 
gap described above. The model is an extension of the Quadruple Helix model of 
innovation (Carayannis & Campbell, 2009). It introduced the fourth helix, Media-
based and Culture-based Public and Civil Society, to embed and extend the Tri-
ple Helix model of innovation (Etzkowitz & Leydesdorff, 1995). The Triple Helix 
model of innovation (THMI) contextualizes the three helices, Government, Indus-
try, and University, shifting the production of knowledge and innovation from con-
ventional Mode 1 to Mode 2 as theorized by Gibbons et al. (1994). The Quadruple 
Helix model of innovation (QuadHMI), by one of its four helices called Media-
based and Culture-based Public and Civil Society further shifted the production of 
knowledge and innovation from Mode 2 to Mode 3. The Quintuple Helix model of 
innovation (QuinHMI) by one of its helices called the natural environment paved the 
way for producing green knowledge and innovation, preferably Mode 3, to a new 
quality of life in KBEs.

After lapsing half of a decade since the introduction of QuinHMI, two uni-
versal top-down policies, Paris Climate Agreement and the 2030 Agenda for 
17 Sustainable Development Goals with 169 targets and 300 plus indicators, 
endorsed QuinHMI. They mandated economies explicitly, including universities, 
to link their economic activities with nature, in other words, sustainable devel-
opment. The vision and mission of these two universal packages and the Quin-
HMI were founded on the basis of enlightened anthropocentrism to bridge the 
gap made by the inability of the naturalness of the planet to be resilient for distor- 
tions caused by the business as usual. Hence, the success story of the sustainable  
world is dependent on the production of green knowledge and innovation, among 
other endogenous factors of KBEs. However, the nature and scope of the (green) 
knowledge meant for sustainability is to be understood in the context of glocal 
(global and local) knowledge economy and society (Carayannis & Campbell, 
(2011); Carayannis & Alexander, 2006; Carayannis & von Zedtwitz, 2005).

Accordingly, the production of green knowledge and innovation is imperative 
for sustainable development in KBEs. Mode 3, or else Mode 2, is ideal for bridging 
scientific knowledge and non-scientific knowledge collaboratively to solve social 
problems. In contrast, the universities conventionally produce knowledge and 
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innovation in pursuit of knowledge, Mode 1. They produce their scientific knowl-
edge within autonomous disciplines in their mainstream. They do not contextual-
ize knowledge to solve social problems. The boundaries between the universities 
and industry are not blurred (Gibbons et al., 1994). In other words, Mode 1 is not 
adequate to solve social problems. As a result, Mode 2 and Mode 3 have evolved 
combining scientific knowledge and social contexts. It is a reflexive knowledge 
production system with reverse communication. Namely, science speaks to soci-
ety, and society speaks back to science (Nowotny et al., 2001).

Nevertheless, there is a lethargic transition of knowledge production from 
Mode 1 to Mode 2 and Mode 3 in Botswana (Onyancha & Maluleka, 2011). The 
precise reason is structural issues. It did not dominate education and innova-
tion even for a single year during the period from 1995 to 2010, according to the 
World Bank knowledge economy index (KEI) in African countries (Asongu et al., 
2018). Further, the knowledge economy index was gradually falling from 5.07 in 
1996 to 4.31 in 2012 (Knoema, 2019). The conventional structure of universi-
ties by governance, culture, curriculum, research, community outreach, internal 
operations, and the reporting system creates institutional barriers for producing 
green knowledge with Mode 2 or Mode 3. Isomorphism, legitimacy, institutional 
logic, and bureaucratization dominate to defend the conventional structure. These 
structural issues should be addressed in particular with the education system (uni-
versities) because universities are strongly interconnected for creating knowledge 
and innovation in KBEs (George, 2006). Each of the universities must be a cred-
ible institution which is a precondition to provide a stable structure for human 
interaction with less uncertainty for sustainable development in KBEs.

Further, the recent local and global developments warrant universities to 
actively contribute to economic growth moving away from the ivory towers’ role. 
Botswana Vision 2036 has already been initiated to be a KBE. It ratified and 
domesticated the 2030 agenda for 17 SDGs. Botswana is committed by Nation-
ally Determined Contribution to the Paris Climate Agreement. Consequently, a 
transition of knowledge production with QuinHMI from Mode 1 to Mode 2 or 
Mode 3 with the QuinHMI is imperative. The journey launched is evident by the 
Botswana Qualification Authority (BQA)’s vision that it is “To make Botswana 
nucleus of Global Competitive Knowledge and Skills”.

Hence, this study is carried out to design a Green University System with con-
temporary social rules guided by Mode 03 with QuinHMI superior to THMI. The 
characteristics of Mode 3, pluralism, and diversity of knowledge and innovation sys-
tems lift the quality of developed or less developed society and economies from the 
current level to the next level. Further, Mode 3 allows and emphasizes the coexist-
ence and co-evolution of different knowledge and innovation paradigms (Carayannis 
& Campbell, 2010: 51–57), namely, six types of knowledge and innovation systems, 
Mode 1, Mode 2, Mode 3, THMI, QuadHMI, and QuinHMI (Carayannis et  al., 
2012). Even though all these six types of models can be used to create green knowl-
edge and innovation at different levels of degrees, Mode 3 and QuinHMI enable the 
production of the highest quality of green knowledge and innovation needed for sus-
tainable development. Consequently, a university reconfigured as a green university 
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enables the production of green knowledge and innovation as “glocal green knowl-
edge and innovation” with six types of knowledge systems.

Accordingly, the following research questions were framed in this exploratory 
research.

1.	 “Why are universities unable to create green knowledge and innovation for sus-
tainable development in Botswana as a KBE?”

2.	 “Construct a blueprint in terms of Mode 3 with QuinHMI, which could be used 
to create green knowledge and innovation collaboratively with co-creation for 
sustainable development in Botswana as a KBE?”

However, the study is subject to three assumptions. One of them is that the pre-
vailing knowledge production system will be evolved from Mode 1 to Mode 3 and 
QuinHMI to meet Botswana’s 2036 vision. The second assumption is that the pre-
vailing degree of democracy beyond constitutional democracy is adequate and will 
be further developed with vision 2036 to benefit the fourth helix of QuinHMI. The 
third assumption is that the proposed system to produce green knowledge and inno-
vation with Mode 3 and QuinHMI includes the other four knowledge systems, Mode 
1, Mode 2, THMI, and QuadHMI, because Mode 3 and QuinHMI is the broadest 
and superior knowledge production system.

Managerial Implication of the Study

A proposed design named “green university system,” which integrates all essential 
elements of a green university, could be incorporated into the conventional structure 
of the universities so that they enable the production of high-skilled human capital 
with sustainable values to protect the ecology by being a green university in a KBE. 
Further, the universities designed for sustainable development enable collaboration, 
contextualization, and co-creation of green knowledge and innovation effectively 
and efficiently with all five helices. Furthermore, the proposed green universities 
enable the production of green knowledge and innovation in their mainstream pro-
cess. Besides, universities that are not sustainable enable ascertaining their Status 
Quo and transform their universities into sustainable universities by adopting the 
proposed design.

In support, Di Nauta et al. (2015) point out that universities are accountable for 
developing the country in which it operates. They have to offer solutions by collabo-
ration and co-create developing instruments, tools, and models for social issues. The 
QuinHMI as a tool collaborate with five contexts, in particular fourth and fifth helix, 
the best example of a democracy-based society in Taiwan, one of the most success-
ful countries that controlled the COVID-19 epidemic. It was a collaboration between 
the industry and the government to supply face mask and manage the inventory’s 
panic buying with an application program interface.

Further, Taiwan used (digital) democracy beyond constitutional democracy by 
bottom-up sharing of information, participatory collective actions, and hacktivism. 
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When hacktivists work with open data projects to provide citizens with updated real-
time inventory levels and the nearest pharmacy location to claim free masks without 
panic buying, the Taiwan government responded incorporating a bottom-up process 
instead of a top-down distribution system, reverse procurement (The Conversation, 
2020). Further, COVID-19 has a direct relationship with the natural environment, 
the fifth helix of QuinHM. Mandal and Panwar (2020) argue that an increase of 1 
°C of air temperature decreases .86% of infected people. Chin et al. (2020) point out 
that 4 °C of air temperature for a long period can resist the virus, and they further 
point out that the virus cannot survive for more than 5 min when the air temperature 
is 70 °C. World Health Organization (2020) expresses that sunlight and high air tem-
perature could defeat the virus. Therefore, an interdisciplinary collaboration (includ-
ing the natural environment of the society) is essential for the post-COVID-19 
period as per a study of 32,365 nationally funded sustainability projects from the 
USA, EU, and Japan (Lee et al., 2020).

The Outline of the Study

After the introduction, together with the research problem, research questions, and 
the managerial implications of the study above mentioned, the next section/second 
section deals with the literature review under which theoretical framework is dis-
cussed to facilitate various principles of theories underpinned in this study. The third 
section is the methodology under which the research philosophy and the research 
design is discussed. The fourth section deals with the findings and discussion under 
which the research questions are first explored. After that, the findings and recom-
mendations are uncovered. The fifth section is the conclusion that summarizes the 
findings and their significance. After that, the limitations of the study and the areas 
for future researches are stated. The final section is the list of references which 
strengthened the entire study.

Literature Review

Sustainability in KBEs

Most of the KBEs worldwide operate in some way or the other way of neoclassical 
economic models. The fundamental neoclassical economics’ explanation does not 
directly support the concept of sustainability. Mulder and Van Den Bergh (2001) 
argue that mainstream neoclassical economics does not recognize the importance 
of natural resources and sustainable development beyond the market forces because 
neo-classical economic emphasizes quantitative changes as a closed system. There-
fore, even though the natural resources are finite, a decrease in natural resources 
is offset by the increase of capital produced by the society in never-ending eco-
nomic growth. Hence, Mulder and Van Den Bergh (2001) advocate the evolution-
ary traditions of environmental economics as an open system that interacts with the 



	 Journal of the Knowledge Economy

1 3

environment but emphasizes going beyond the technical changes by including the 
co-evolution of economy and environment, sustainable consumption, endogenous 
preference change, and climate change modeling.

However, Svarc and Dabic (2017) were skeptical that these neoclassical theories 
had offered any practical solutions to capitalize on the knowledge and or innova-
tions in the absence of a policy-oriented approach. Nevertheless, their skepticism 
is now resolved by a framework, QuinHMI, and two universal policies, the Paris 
Climate Agreement and the 2030 agenda for 17 SDGs. Hence, the KBEs which rely 
on endogenous factors, technology, human capital, knowledge, and innovations as 
modern contributory factors of economic growth, harmonize with sustainability 
advocated (George, 2006) by the ecological economics bridging the gap between 
mainstream neoclassical economics and ecological economics.

The QuinHMI is an evolution from THMI and QuadHMI. The THMI was theo-
rized by Etzkowitz and Leydesdorff (1995) who point out that three sub-systems, 
university, industry, and government, interact with each other and create knowledge 
for innovation fostering the economic and social development (Etzkowitz, 2003). 
In the interaction between university and industry, university as a support structure 
provides education to students transferred to the industry. The basic researches car-
ried out by universities are transferred to the industry, which commercializes them. 
In the government and industry relationship, the government regulates the indus-
try and market where necessary. Later, one more sub-system, media-based, and cul-
ture-based public and civil society was added into THMI and developed QuadHMI 
by Carayannis and Campbell (2009). The media-based and culture-based public 
and civil society mean the community. Ordinary people act temporarily or perma-
nently, such as non-governmental organizations and associations with media. The 
democracy-based knowledge and innovation contributed by QuadHMI enable mak-
ing a knowledge society. Such democracy is important because creativity comes not 
only within the workplace, profession, and classes but also from the public at large 
(Dubina et  al., 2012). Further, Kolehmainen et  al. (2016) argue that QuadHMI is 
superior to THMI because innovation processes are open for more various combina-
tions of stakeholders.

After the development of QuadHMI, the most timely helix model as an exten-
sion of the Quadruple Helix Model, QuinHMI, was developed by Carayannis and 
Campbell (2010) by adding a natural environment as the fifth sub-system (Fig. 1). 
Accordingly, there are five sub-systems, education system, economic system, politi-
cal system, media-based and culture-based public and Civil Society, and natural 
environment. These five sub-systems interact collectively n a circular flow of knowl-
edge processing with each other’s knowledge. Grundel and Dahlstrom (2016) point 
out that the natural environment is a driver and the other four helices are actors in 
creating green knowledge and innovation. This five-helices model enables providing 
more innovations than the four-helix model. However, Leydesdorff (2012) advises 
being cautious when moving beyond three environments stating that such a model 
would require substantive specifications and operationalization.
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Accordingly, a high investment in the education system enables to produce 
high-skilled human capital with sustainable knowledge. While being innovative 
for sustainable development, high skilled human capital enters into the main cir-
culation of knowledge and blends with the existing knowledge making knowledge 
greener. After that, sustainable values and ideas enter the economic system, ena-
bling them to produce economic capital. While being innovative for sustainable 
development, a high-quality economy and new kind of free-market economy and 
new jobs and growth enter into the central circulation of knowledge, which mixes 
with the existing knowledge influenced by high-skilled human capital that enters 
into the natural environment system for protecting it which results in creating 
natural capital. While innovative for sustainable development, green know-how 
enters into the main knowledge creation, then blends with the previous outputs 
from previous sub-systems and enters into the media-based and culture-based 
public system as a new green lifestyle producing green information and social 
capital. While being innovative for sustainable development, the knowledge cre-
ated exists as a new quality of life and then enters into the main circulation of 
knowledge. The quality of life then blends with the knowledge of the previous 
four sub-systems in the main circulation of knowledge and enters into a politi-
cal system where knowledge creation produces political and legal capital. While 
being innovative for sustainable development, new ideas and solutions, programs, 
and laws enter into the main circulation of knowledge in a never-ending continu-
ous improvement of quality of life on a sustainable planet.

Fig. 1   Quintuple Helix model of innovation. Source: The Quintuple Helix model and its function (func-
tions). Modified from Etzkowitz and Leydesdorff (2000), on Carayannis and Campbell (2006, 2009, 
2010), and on Barth (2011). Carayannis et al. (2012) further explain by way of an example of how sus-
tainable development could be achieved with targeted investment in the Education system (Fig. 2)
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Quintuple Helix Model and Neo Institutionalism

As discussed above, education as a sub-system is expected to play a significant 
role in producing green knowledge and innovation. However, these universities 
that began with Bologna in the eleventh century have gradually evolved to today’s 
universities inherited with a conventional structure to create knowledge in pursuit 
of knowledge, but not the knowledge and innovation for sustainable development, 
resolving social problems. Hence, QuinHMI in Botswana encounters challenges on 
how to produce highly skilled human capital with sustainable values in the process 
of creating green knowledge and innovation with the conventional structure at the 
micro-level. In this respect, the neo-institutional theory explains how the university, 
as an organization, resists green knowledge at the micro-level.

The Rationality of Organization

Neo institutionalism provides two reasons justifying the existence of organizations. 
One of them is the rationality of the organization. The rationality is the economic 
reason assigned by neo institutionalism for the existence and the role of the organi-
zation. It enables to internalize transaction costs and make rules for actions. These 
transaction costs include costs such as information costs, risks cost, waiting for 
cost, and the cost of retaliating or using a middleman (Hira & Hira, 2010), but these 
transaction costs do not include the external cost such as anthropogenic greenhouse 
gas emissions and other negative externalities.

Bureaucratization

The second reason assigned by neo institutionalism for the existence and organization’s  
role is the bureaucracy, which refers to a complex organization with multi-layered 
and complex processes. A bureaucratic organization is endowed with specialization  
and division of labor, hierarchical authority structures, rules and regulations, tech- 
nical competence guidelines, impersonality and personal indifferences, and formal 
communication standards. Martin (2016) points out that many universities are more 
hierarchical and centralized, reduced local autonomy for departments, and central- 
ized for a top-down approach.

Isomorphism

Isomorphism is a constraining process that makes one organization resemble other 
organizations in the organizational field. DiMaggio et  al. (1983) argue that the 
causes of rationalization and bureaucratization but not them have changed since the 
middle of the last century. They point out that today’s organizations are still becom-
ing more homogeneous by bureaucratization as the common organizational form. 
However, the organizations’ structural changes occur not by the necessity of effi-
ciency or market competition but by isomorphism influenced mainly by the state 
and the profession. Universities as an organizational field are encouraged to be iso-
morphically requiring voluntary and statutory compliance with data requirements, 
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research quantity, funding models, and standard quality rankings (Pratt, 2004). As 
a result, most universities are traditional universities that produce intellectuals and 
employable graduates in their traditional disciplines without paying attention to sus-
tainable values.

The Legitimacy of the Organization

Meyer and Rowan (1977), Zucker (1977) and later contributions by Di Maggio and 
Powel (1983), and Scott (1987) elaborated the nature and extent of the structural ele-
ments of rationalized organizations that the organizational structures and practices 
are myths and ceremony adopted by organizations not because they are effective and 
efficient but because they give a sheen of legitimacy to those organizations (Alvesson  
& Spicer, 2018). The legitimacy can be defined as “A generalized perception or 
assumption that the actions of an entity are desirable, proper or appropriate within 
some socially constructed system of norms, values, beliefs, and definitions” (Suchman,  
1995 cited Ginzel, Kramer, & Sutton, 1992; Nielsen & Rao, 1987; Perrow, 1970). 
In this sense, universities have just started receiving a sheen of the legitimacy of the 
institutional logic of Quintuple Helix Model of Innovation in 2010, the 2030 agenda 
for 17 SDGs in 2015, and the Paris Climate Agreement in 2015.

The Institutional Logics

Are material practices of symbolic constructions? They are “taken for granted social 
prescriptions” (Battilana & Dorado, 2010: 1420) or “Frames of reference that condi-
tion actors’ choices for sense-making, the vocabulary they use to motivate actions, 
and their sense of self and identity” (Thornton et  al., 2012:2). These institutional 
logics influence the decision-making of issues and solutions at the micro-level. 
However, an organization has to embrace multiple logics but not a single logic. They 
are competitive, but they may be cooperative, orthogonal, or blurred (Goodrick & 
Reay, 2011; Waldorff et al., 2013). Since the institutional logics are not fixed among 
all the social actors, their application is subject to the interpretation of the organi-
zation (McPherson & Sauder, 2013). When interpreting institutional logics, institu-
tional actors have to balance complex institutional logics with the people and prac-
tices without contradictions (Battilana & Dorrado, 2010).

Institutional Change for Sustainability in Universities

Universities require necessary changes to create green knowledge and innovation 
in KBEs. Sustainability, among other issues such as globalization and massifica-
tion, challenges universities legitimately demanding necessary structural changes to 
accommodate sustainability in their role. Many scholars argue that the universities are 
complex organizations with distinctive characteristics such as complex governance 
structure and lack of a specific group responsible for necessary changes. Therefore, 
the change process is more challenging. Further, some scholars argue that “it is rather 
easier to change the world than to change the university” (Arnold, 2004; Baldwin & 
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Bauman, 2005; Blackmore & Kandiko, 2012; Boyce, 2003; Eckel and Kezar, 2002; 
Merton, Froyd, Clark, & Richardson, 2009 cited in Higgins & Thomas, 2016).

However, a change in universities is also inevitable in the fast-paced world. Torraco  
(2005) argues that there are two distinct theoretical frameworks to change universi-
ties. “O” theory and “E” theory. Top management-driven change, E, is entirely dif-
ferent from the O theory’s participatory nature. With expert consultants’ help, the 
top management creates new strategies and structures to have systemic change for 
increasing the organization’s economic value. Beer and Noria (2000 cited in Torraco,  
2005) argue that both theories, O theory and E theory, can achieve a planned change 
of the organization and mix both systems to reduce costs and increase the benefits. 
Hence, the transformation of traditional universities to sustainable university in a 
knowledge-based economy is an innovation which requires an institutional change 
which can be achieved by theory O or theory E.

Methodology

A critical review of the green university concept together with sustainability and 
sustainable development in the light of multidisciplinary, interdisciplinary, and 
transdisciplinary research articles first and then interviews was carried out. The 
critical review so carried out enlightened the phenomena that the universities ena-
ble playing a vital role in sustainable development. However, no pragmatic design 
theoretically founded can be found in this respect. In particular, no system is avail-
able to produce green knowledge and innovation with Mode 3 and QuinHMI.

In search of pragmatic design, the documents that belong to scientific discourse 
on sustainable universities were collected. The six databases of scholarly publish-
ers of academic journals, Emerald Insights, EBSCOhost, ProQuest, STAR facility of 
Taylor Francis, and IGI Global, open-access databases, together with the web search 
engine and the database, Google Scholar, were accessed systematically to gather rel-
evant research. The keywords to search the above databases were determined. The 
keywords such as Sustainable/Green University, Green Education, Green Research, 
Green Internal Operations/Green Campus, Community outreach, Corporate Gov-
ernance, Organizational culture, Three Pillars of Sustainability, and Sustainability 
reporting were used. These keywords were run on several rounds with appropriate 
similar adjectives and nouns. For example, the adjective “green” was used to replace 
the word “sustainable.” The noun “education” was replaced by the word “curricu-
lum,” namely, sustainable education as a green curriculum. The broad search terms 
abovementioned paved the way for identifying relevant research articles. Research 
articles that were duplicated in two or more databases were identified, and dupli-
cation was avoided. They were distilled systematically subject to quality check by 
sorting them on a spreadsheet to reduce the selection bias based on the model of the 
methodology developed by Gough et al. (2017).

After that, the research articles were analyzed by axial coding with Vivo codes. 
Accordingly, the codes which relate to the theory and pragmatic design were syn-
thesized for related themes. Related patterns categorized them. These priori codes, 
themes, categories, and patterns were triangulated with Vivo codes of interviews. The 



1 3

Journal of the Knowledge Economy	

interviews were administered among five stakeholders of universities, nine professors/
Dr, fourteen senior lecturers, eight academic managers (Deans/HODss), seven nonaca-
demic managers, and nineteen undergraduates/postgraduates participated. The purpo-
sive sample participants who were subject to the saturation point principle represented 
five universities out of seven (four public and three private) universities in Botswana. 
These are teaching and research universities. Two of them are technology universities. 
The thematic analysis based on the grounded theory was used to analyze the interview 
data. The peer review also enhanced validity and reliability. The interviews and the 
access to all the documents available in the public domain were used ethically. Finally, 
the categories and their patterns with similar meanings were synthesized, paving the 
way for advocating a theoretical background to identify the eight essential elements 
of a green university which were integrated pragmatically in this exploratory research 
underpinning with interpretative philosophy.

Findings and Discussion

Tiba and Frikha (2018), who conducted a survey about resource curse mechanism 
among 22 African countries, including Botswana for a period 1990 to 2013, relate 
to the first research question of why universities in Botswana are unable to create 
knowledge and innovation for sustainable development. They pointed out that the 
weak institutional framework is a structural issue in Africa that weakens its eco-
nomic growth. Universities in Botswana encounter several structural issues as barri-
ers to the creation of green knowledge and innovation. One of them is the economic 
reason/rationality of the organization. The universities are not ready to internalize 
external costs such as social problems such as greenhouse gas emissions except one 
private university that internalized its greenhouse gas emission substantially by a 
medium-sized solar power project. Another reason is bureaucratism. The structures, 
rules and regulations, and hierarchical authority at Universities in Botswana are 
meant to create traditional disciplinary knowledge with Mode 1. The production of 
green knowledge and innovation are considered alien to their mainstream knowledge 
creation process. As Webber (1952: 181–82) points out, rationalization has created 
an iron cage in which humanity has been imprisoned until the last ton of coal is 
burnt unless there is a prophetic revival. He further contended that bureaucracy, 
which is the organizational manifestation of rationalist, is an efficient and powerful 
way of controlling people in an organization, and therefore once bureaucracy has 
been established, it cannot be reversed.

The policy documents such as vision, mission, values, and strategy are isomor-
phic among the universities to create knowledge and innovation in their traditional 
disciplines. The knowledge production process is based on Mode 1. Mode 1 is com-
patible with the linear model of innovation that universities conduct basic research. 
They are made available by publishing to the public, and after that, expect that 
firms pick up those research insights for application. The characteristics of Mode 
2 were introduced by Gibbons et al. (1994). Nowotny et al. (2001, 2003, 2006 cited 
in Carayannis et  al., 2016) point out the principles of Mode 2, that basic univer-
sity researches produce knowledge in the context of an application, and they are 
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transdisciplinary, heterogeneous, socially accountable, reflexive, diverse, and subject 
to quality control. Campbell and Carayannis (2013) explain the difference between 
Mode 1 and Mode 2, stating that it is a non-linear way of creating knowledge and 
innovation by coupling basic research not by “first then” but by “as well as” and 
“parallel” with the application and R&D of basic research.

Another reason is the legitimacy of green knowledge and innovation. Unless 
some type of green knowledge evolved with the traditional knowledge system such 
as curricular for environmental studies offered by respective departments, none of 
the universities are ready to accommodate green knowledge and innovation, com-
promising traditional knowledge creation, which is carried on rather than myths and 
ceremonies than the effectiveness. In brief, the green knowledge system is still alien 
to the conventional knowledge system of the university.

These conventional structures of universities in Botswana do not actively provide 
for collaboration and co-creation with other helices of QuinHMI, industry, govern-
ment, natural environment, and media-based and culture-based public for sustain-
able development. The existing structure deprives the application of QuinHMI of 
universities. Mode 3 knowledge production is alien for creating green knowledge 
and innovation in Botswana. Campbell and Carayannis (2013) point out that Mode 
3 universities conduct basic researches in the context of an application. Carayannis 
et al. (2016) assert the importance of creative and innovative organizational context 
for Mode 3 so that it enables to combine and integrate different principles of knowl-
edge production and their application by motivating diversity and heterogeneity for 
research and innovation (2016).

Hence, there is a need to develop a purposeful design called Green University 
System for greening a university. The proposed design could be incorporated into 
the existing conventional structures so that the universities enable the production 
of green knowledge and innovation in line with QuinHMI and Mode 3 knowledge 
production, the 2030 agenda for 17 SDGs, the Paris Climate Agreement, and the 
Nationally Determined Contribution of Botswana. They provide the institutional 
logic for the legitimate acceptance of green knowledge and innovation at universi-
ties. The proposed system facilitates the agency of institutional actors of the univer-
sities to interpret above institutional logics. Hence, it is required to reconfigure the 
conventional structure of universities in Botswana.

In this endeavor of developing a purposeful design called Green University Sys-
tem, the definition of Velazquez et al. (2006) is a good starting point. They define 
the sustainable university as “A higher educational institution, as a whole or as a 
part, is one that addresses, involves and promotes, on a regional or a global level, 
the minimization of negative environmental, economic, societal, and health effects 
generated in the use of their resources in order to fulfill its functions of teaching, 
research, outreach and partnership, and stewardship in ways to help society make 
the transition to sustainable lifestyles.” This definition reflects that the sustainabil-
ity prevails in a socioeconomic and environmental relationship, the three pillars of 
sustainability.

However, the sustainability practices by teaching, research, the university’s 
ecological environment, and the community outreach with an appropriate balance 
of ecological, economic, and social sustainability are not necessarily adequate. 
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Corporate governance, Organizational Culture, and Sustainability reporting are also 
imperatives. The thematic analysis and the axial coding identified eight imperatives 
as interrelated and interdependent concepts that should be aligned in a Green Uni-
versity System so that universities enable producing knowledge and innovation for 
sustainable development in their mainstream knowledge production process. The 
proposed system aims to design the most superior knowledge production system, 
Mode 3, and QuinHMI. In this respect, the constructivist approach is used to socially 
construct a green university as a social system that is not naturally predetermined 
by being independent of the researchers. Accordingly, eight knowledge clusters and 
their self-rationale and innovation networks are socially constructed in Table 1.

These eight knowledge clusters can co-exist, co-evolve, co-specialize, and coope-
tition among them and other helices as an advanced knowledge-based university 
(Carayannis et al., 2018), providing opportunities for green innovations. The innova-
tion networks interact within the elements of the same knowledge cluster and with 
other knowledge clusters too. For example, the innovation network, “legitimacy for 
overall performance…” enables networking with the elements of the same knowl-
edge cluster, green corporate governance, and other knowledge clusters such as 
green corporate culture. Moreover, with other helices too without inconsistencies 
and self-contradiction.

Drawing on the eight clusters above mentioned, further, the results allowed 
underpinning eight requisites of a green university: green corporate governance, 
green corporate culture, three pillars of sustainability, green curriculum, and green 
research, green community outreach, green internal operations, and green reporting. 
The adjective green emphasizes the importance of making the conventional compo-
nent of a university ready to produce green knowledge and innovation. For example, 
corporate governance as a requisite of a conventional university cannot effectively 
contribute to producing green knowledge and innovation in its mainstream. On the 
other hand, green corporate governance contains green rules, green regulations, 
green procedures, green processes, and green practices that are aligned corporate 
governance system to contribute to the production of green knowledge and innova-
tion directly.

Requisite 01‑Green Corporate Governance

The system of governance of a university consists of rules, regulations, procedures, 
processes, and practices by which a corporate citizen is directed and controlled for 
achieving its vision and mission by way of goals, objectives, values, strategies, and 
leadership. In the context of Botswana, institutional logic mandates universities to 
be green. Botswana Qualification Authority’s (BQA) vision provides that it is “To 
make Botswana nucleus of Global Competitive Knowledge and Skills.” The King 
IV-Code of Corporate Governance, even-though not legislative in nature, is gener-
ally accepted practices of the corporate world (Institute of Directors, 2016). It advo-
cates integrative thinking by being interconnected and interdependent with various 
factors that affect the organization’s value creation. Integrative thinking includes 
not only stakeholder inclusivity such as the ecology and society but also integrated 
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reporting also. The integrative reporting requires not only to confine to the fiscal 
bottom line but also to focus on its social and ecological impact also. King IV-Code 
of Corporate Governance places the sustainability better position than the other 
codes of Corporate Governance. Klettner et al. (2014) point out that the corporate 
governance system based on the Anglo-American legal system protects sharehold-
ers’ interest as a priority. Europe and Japan’s legal traditions give more rights to the 
employees and creditors. The Organization for Economic Cooperation and Devel-
opment (OECD) in 1996 introduces a hybrid model to protect the diverse interests 
of stakeholders by converging both legal systems. OECD incorporates sustainability 
into corporate governance.

Recommendation 01‑Green Corporate Governance

As discussed above, corporate governance is one of the imperative requisites of a 
greening university. It enables the provision of legitimacy to contextualize knowledge 
systems, Mode 2, Mode 3, Helix models, and all other green university requisites’ 
legitimacy. The necessary “changes in governance structures and processes (green 
vision, green mission, green values, green objectives, green strategies, green leader-
ship) can provide much greater overall leverage for transformation to sustainability 
than the implementation of specific sustainability initiatives” (Doppelt, 2010:96). 
Cartwright and Craig (2006) point out that aligning the leadership by a member 
of the strategic team/governing council who is accountable to the board/governing 
council is imperative because the commitment for sustainability in the governance 
arises not by the compliance or responsiveness but by the conviction for doing the 
right thing for creating green knowledge and innovation.

In this regard, it is recommended to set the self-rationale and innovation network 
as “The legitimacy for overall governance to create green knowledge and innovation 
with Mode 3 and QuinHMI.” In this respect, it is required to develop a knowledge 
cluster called “green corporate governance” with necessary elements such as green 
governance structure (green rules, green regulations, green policies, green proce-
dures, green processes), green strategy, and green leadership. These knowledge clus-
ter elements interact with themselves, and the knowledge cluster interacts with other 
knowledge clusters creating interdependence.

Requisite 02‑Green Corporate Culture

Universities are also organizations in society. They operate in a culture created by 
people involved there. Schein (1992) defines organizational culture as “the patterns 
of shared basic assumptions learned by the organization as it solves its problems 
of external adaptations and internal integration”. These shared assumptions that are 
often implicit and operate at the sub-conscious level are deeply embedded and inte-
grated into the organization and reflect its behavior. Hence, the values and beliefs 
required for people’s behavior for sustainability can be communicated by the vision, 
mission statement underpinned with values intended to balance the organization’s 
role to the market and society (Gaplin et al., 2015). When designing values, Thaman 
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(2002) argues that sustainable development values seem to be greater if the values 
and goals of development are closer to the nation’s community’s values for which 
the sustainable development is meant.

Recommendation 02‑Green Corporate Culture

The second critical requisite found in the above discussion is the Organizational 
culture of sustainability. It is recommended to set the self-rationale and innovation 
network as “The sense of comfort and belonging to create green knowledge and 
innovation with Mode 3 and QuinHMI.” In this respect, it is required to develop a 
knowledge cluster called “green corporate culture” with necessary elements such as 
values, beliefs, assumptions, norms, artifacts, rituals, symbols, organizational ste-
reotypes, and organizational heroes. These knowledge cluster elements interact with 
themselves, and the knowledge cluster interacts with other knowledge clusters creat-
ing interdependence.

In this regard, it is recommended to use the model created by Galpin et al. (2015) 
as a guideline. Their model is superior because the model incorporates multiple 
organizational processes instead of previous studies that contemplated a single stage, 
single discipline, and a single level of diverse perspectives of sustainability. Namely, 
their model explains that having set the direction for the organization’s sustainability 
by mission, values, goals, and strategy requires integrating sustainability culture into 
the human resource practices, financial performance, and brand image of the organi-
zation. The employees’ behavioral changes for reducing their own carbon footprint 
while averting the consumption of water, energy, and conservation of material used 
in their day-to-day life should also be detected. Such performance should be evalu-
ated for recognition and reward, and reinforcement of sustainability values should 
be made where necessary. However, all these decisions and actions can be taken for 
granted in the absence of top management commitment. Schein (2010) argues that 
an organization’s culture can be changed by a top-down approach, namely, by the 
diligent strategic management efforts that should be complemented by the bottom up.

Requisite 03‑Three Pillars of Sustainability

Sustainability is a system which consists of sub-systems. There are two essential views 
to understand sustainability as a system. One of the views is proposed by Ott (2003). 
He argues that the economy is a sub-system of human society, a sub-system of the 
eco-system. Accordingly, these three systems can be illustrated as three concentric cir-
cles where the economic system is inside the human system, which is inside the eco-
system. The expansion of the economic system contracts the human system area, and 
an expansion of the human system contracts the eco-system area. The second view is 
popularly known as the Three Pillars of Sustainability or even the triple bottom line of 
sustainability expressed by the World Summit of the United Nations General Assembly 
(2005). This view is depicted by a Venn diagram consisting of three concentric circles 
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for environmental sustainability, economic sustainability, and social sustainability with 
overlapping areas. The overlapping with each other denotes that these three pillars are 
not mutually exclusive. The common feature of both views is that sustainability is a 
systemic condition. These systemic interactions cause global warming, which is the 
product of systemic interactions (Smith, 2011), although the most acceptable view of 
sustainability is the second view, the three pillars of sustainability.

Recommendation 03‑Three Pillars of Sustainability

The third imperative requisite of a green university found in the above discussion is 
the three pillars of sustainability, ecological environment, social environment, and 
economic environment (World Summit United Nations General Assembly., 2005). 
In this regard, it is recommended to set the self-rationale and innovation network as 
“reconciliation of the triple bottom line to create glocal green knowledge and inno-
vation with Mode 3 and QuinHMI.” In this respect, it is required to develop a knowl-
edge cluster called “triple bottom line” with necessary elements such as ecologi-
cal environment, social environment, and economic environment. These knowledge 
cluster elements interact with themselves, and the knowledge cluster interacts with 
other knowledge clusters creating interdependence.

In agreement with the three pillars of sustainability, Larson et al. (2013) point out 
that these three pillars’ interdisciplinary nature requires to have sustainability prac-
tices with a tradeoff among them. When trading off, it is recommended to trade off 
the three pillars paying attention to local, regional, and global issues. Domesticated 
SDGs, Paris Climate Agreement, Nationally Determined Contribution should be 
taken into consideration. In this regard, it is to be noted that many sustainable prac-
tices focus on environmental or eco-efficiency (Fonseca et al., 2011; Lozano, 2006) 
while neglecting the social and cultural aspects of sustainability (Wright, 2010). Zhao 
and Zou (2015) point out that there can be a bias towards environmental sustainabil-
ity. They further point out that holistic sustainability practices among the environ-
ment, economy, and society are required in a green university. Having traded off the 
three pillars, a green university enables carrying on its sustainable practices with 
green education, green research, green internal operations, and green community out-
reach to produce glocal green knowledge and innovation.

Requisite 04‑Green Education

Green education refers to education for sustainability (Figs. 2 and 3). There is a 
stream of international appeal from higher education and universities to green 
the curriculum during the last five decades. The UNESCO’s M.A.B. program in 
1962, Club of Rome Report in 1971, Belgrade Charter in 1975, Tbilisi Intergov-
ernmental conferences in 1977, International Meeting of Experts in Environmen-
tal Education of Paris in 1982, Moscow Conference in 1987, The World Con-
ference on Environment and Development in Rio De Janeiro first time proposed 
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Education for Sustainable Development (ESD) in 1992. Another landmark is the 
declaration of 2005 to 2014, the U.N. Decade of Education for Sustainable Devel-
opment (DESD). The recent endorsement is in 2012 by the U.N. Conference on 
Sustainable Development confirmed the leadership role of higher education in 
ESD and now SDG 04: Quality education for ensuring inclusive and equitable 
quality education with life-long learning for all.

Fig. 2   Effects of investments in education for sustainability.  Source: Carayannis et al. (2012)

Fig. 3   Green university system.  
Source: Authors



	 Journal of the Knowledge Economy

1 3

Ta
bl

e 
1  

K
no

w
le

dg
e 

cl
us

te
rs

 o
f g

re
en

 u
ni

ve
rs

ity

K
no

w
le

dg
e 

cl
us

te
r

El
em

en
ts

 o
f k

no
w

le
dg

e 
cl

us
te

r
Se

lf-
ra

tio
na

le
 a

nd
 in

no
va

tio
n 

ne
tw

or
ks

G
re

en
 c

or
po

ra
te

 g
ov

er
na

nc
e

G
re

en
 g

ov
er

na
nc

e 
str

uc
tu

re
 (g

re
en

 ru
le

s, 
gr

ee
n 

re
gu

la
tio

ns
, g

re
en

 
po

lic
ie

s, 
gr

ee
n 

pr
oc

ed
ur

es
, g

re
en

 p
ro

ce
ss

es
), 

gr
ee

n 
str

at
eg

y,
 g

re
en

 
le

ad
er

sh
ip

Le
gi

tim
ac

y 
fo

r o
ve

ra
ll 

go
ve

rn
an

ce
 to

 p
ro

du
ce

 g
re

en
 k

no
w

le
dg

e 
an

d 
in

no
va

tio
n 

w
ith

 M
od

e 
3 

an
d 

Q
ui

nH
M

I

G
re

en
 c

or
po

ra
te

 c
ul

tu
re

Va
lu

es
, b

el
ie

fs
, a

ss
um

pt
io

ns
, n

or
m

s, 
ar

tif
ac

ts
, r

itu
al

s, 
sy

m
bo

ls
, 

or
ga

ni
za

tio
na

l s
te

re
ot

yp
es

, a
nd

 o
rg

an
iz

at
io

na
l h

er
oe

s
Se

ns
e 

of
 c

om
fo

rt 
an

d 
be

lo
ng

in
gn

es
s t

o 
pr

od
uc

e 
gr

ee
n 

kn
ow

le
dg

e 
an

d 
in

no
va

tio
n 

w
ith

 M
od

e 
3 

an
d 

Q
ui

nH
M

I
Th

re
e 

pi
lla

rs
 o

f s
uc

ce
ss

G
lo

ba
l, 

re
gi

on
al

, l
oc

al
 e

co
no

m
ic

s i
ss

ue
s, 

en
vi

ro
nm

en
ta

l i
ss

ue
s, 

so
ci

al
 is

su
es

Re
co

nc
ili

at
io

n 
of

 tr
ip

le
 b

ot
to

m
 li

ne
 to

 p
ro

du
ce

 g
lo

ca
l g

re
en

 k
no

w
l-

ed
ge

 a
nd

 in
no

va
tio

n 
w

ith
 M

od
e 

3 
an

d 
Q

ui
nH

M
I

G
re

en
 e

du
ca

tio
n

G
re

en
 c

ur
ric

ul
um

,
G

re
en

 e
xt

ra
 c

ur
ric

ul
um

Q
ui

nH
M

I

In
te

rn
al

iz
in

g 
of

 g
re

en
 k

no
w

le
dg

e,
 g

re
en

 sk
ill

s, 
an

d 
gr

ee
n 

co
m

pe
te

n-
ci

es
 w

ith
 M

od
e 

3 
an

d 
Q

ui
nH

M
I

G
re

en
 R

es
ea

rc
h

G
re

en
 re

se
ar

ch
 b

y 
fa

cu
lty

, g
re

en
 re

se
ar

ch
 b

y 
stu

de
nt

s, 
re

se
ar

ch
 a

nd
 

de
ve

lo
pm

en
t, 

sc
ie

nc
e 

an
d 

te
ch

no
lo

gy
, l

in
ea

r r
es

ea
rc

h,
 n

on
-li

ne
ar

 
re

se
ar

ch
, M

od
e 

3,
 Q

ui
nH

M
I

Pr
od

uc
tio

n 
of

 li
ne

ar
 a

nd
 n

on
-li

ne
ar

 in
no

va
tio

n 
w

ith
 M

od
e 

3 
an

d 
Q

ui
nH

M
I

G
re

en
 c

om
m

un
ity

 o
ut

re
ac

h
G

re
en

 c
om

m
un

ity
 o

ut
re

ac
h 

by
 fa

cu
lty

, g
re

en
 c

om
m

un
ity

 o
ut

re
ac

h 
by

 st
ud

en
ts

, M
od

e 
3,

 Q
ui

nH
M

I
Pr

od
uc

tio
n 

of
 g

re
en

 k
no

w
le

dg
e 

an
d 

In
no

va
tio

n 
to

w
ar

ds
 g

re
en

 k
no

w
l-

ed
ge

 so
ci

et
y 

an
d 

gr
ee

n 
kn

ow
le

dg
e 

de
m

oc
ra

cy
G

re
en

 in
te

rn
al

 o
pe

ra
tio

ns
Effi

ci
en

t u
se

 o
f r

es
ou

rc
es

 (g
re

en
 b

ui
ld

in
g,

 re
ne

w
ab

le
 e

ne
rg

y,
 

co
ns

er
va

tio
n 

of
 re

so
ur

ce
s (

w
at

er
/st

at
io

ne
ry

 c
on

se
rv

at
io

n)
, I

nt
er

na
l 

ec
ol

og
y 

(g
re

en
 sp

ac
es

, t
re

e 
pl

an
tin

g)

G
re

en
 li

vi
ng

 in
te

rn
al

 o
pe

ra
tio

ns
 fo

r q
ua

lit
y 

of
 li

fe

G
re

en
 re

po
rti

ng
A

ss
es

sm
en

t t
oo

ls
, g

oa
ls

 a
nd

 o
bj

ec
tiv

es
 o

f t
he

 a
ss

es
sm

en
t, 

fe
ed

ba
ck

 
m

ec
ha

ni
sm

Q
ua

lit
y 

as
su

ra
nc

e 
of

 th
e 

sy
ste

m
 a

nd
 fe

ed
ba

ck
 m

ec
ha

ni
sm

 fo
r c

on
tin

u-
ou

s i
m

pr
ov

em
en

t o
f t

he
 g

re
en

 u
ni

ve
rs

ity
 sy

ste
m



1 3

Journal of the Knowledge Economy	

Recommendation 04‑Green Education

Another imperative requisite in greening a university is green education. In this 
regard, it is recommended to set the self-rationale and innovation network as 
“internalizing of green knowledge, green skills, and green competencies with 
Mode 3 and QuinHMI.” In this respect, it is required to develop a knowledge 
cluster called “green education” with necessary elements, green curriculum (ped-
agogy), and green extra curriculum (non-pedagogy). These knowledge cluster 
elements interact with themselves, and the knowledge cluster interacts with other 
knowledge clusters creating interdependence.

Green curriculum “through which students can internalize their awareness of 
environmental protection” (Zhao & Zou, 2015) is the major component of educa-
tion for sustainability development found in the discussion above. De Ciurana and 
Filho (2006) pointed out that the graduates who were taught sustainable criteria 
and values will carry out their professional activities, fostering sustainability. In 
greening the curriculum, it is recommended that the fundamental scientific under-
standing and sustainable development be taught mandatorily for all students until 
diverse, sustainable related curricula are gradually designed depending on the 
importance of such education (Zhao & Zou, 2015). In this regard, few compulsory 
modules and few optional modules can be introduced by a pedagogical innovation 
to disseminate common knowledge to cultivate a typical intellectual conversation 
across all the academic departments to foster sustainable issues. Almost all the 
faculties can introduce various types of special sustainable development programs 
for in-depth knowledge of them. Faculties like engineering could take leadership 
to offer specialized programs for education for sustainability.

Apart from pedagogical innovations for education for sustainability develop-
ment, the policy documents should demand non-pedagogical activities such as 
guest lecturers, activities, and projects involving students, faculties, communities, 
and other university stakeholders. However, in this endeavor, the factors such as 
complex structure, traditional disciplinary boundaries, ineffective governance, 
and the absence of shared vision at the universities face difficulties in achieving 
the goals of sustainability (Pollock et  al., 2009) although universities are now 
mandated by SDG 04: Quality Education.

Hence, the green scientific knowledge together with other modes of knowledge, 
knowledge created by the industry, by the state/government, and media-based and 
culture-based public enjoy the democracy of knowledge-driven by the pluralism 
of knowledge, and these knowledge modes co-exist, co-evolve, and co-specialize 
with cross integration (Carayannis & Campbell, 2009). Another critical aspect of 
the knowledge is knowledge levels, which can be categorized from least to the 
highest aggregation of knowledge as local, subnational, national, supranational, 
transnational, and global knowledge. Even though sustainability is a global issue, 
it should be addressed locally. Such green knowledge is termed glocal (global 
local) knowledge (Carayannis et al., 2012).
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Requisite 05‑Green Research

Research is one of the primary tools which are used by the faculty of the univer-
sity to enhance the prosperity of the country (Henkel, 2007; Mendivil, 2002; Dill, 
1997 cited in Bessant et al., 2015). QuinHMI asserts the role of collaborative green 
research in the knowledge creation process (Carayannis, & Campbell, 2010). Mensah  
et al. (2017) studied the challenges of collaborative research in an African country 
and identified some challenges within the university, such as inadequate infrastruc-
ture, limited funding, and delay in delivering support services.

Hence, a part of the faculty and students’ researches should represent sustainable 
research. Another aspect of sustainability research at a university is that the faculty 
and students’ sustainability research is also a criterion considered by many sustain-
ability assessment tools (Jorge et al., 2016).

Since sustainability embraces multidisciplinary, interdisciplinary, and transdis-
ciplinary characteristics, several domains are available for sustainable research-
ers, faculty, or students. Kajikawa (2008), who carried out content analysis of 35 
research papers published in three core journals of sustainability during 2006 and 
2007, developed inductively “ten domains of sustainability-related research: climate, 
biodiversity, agriculture, fishery, forestry, energy and resources, water, economic 
development, health, and lifestyles”.

Recommendation 05‑Green Research

Green research is another imperative requisite of a green university found in the 
above discussion. In this regard, it is recommended to set the self-rationale and 
innovation network as “non-linear green research with Mode 3 and QuinHMI.” 
In this respect, it is required to develop a knowledge cluster called green research 
with necessary elements such as green research by faculty, green research by stu-
dents, research and development, science and technology, linear research, non-linear 
research, Mode 3, QuinHMI. These knowledge cluster elements interact with them-
selves, and the knowledge cluster interacts with other knowledge clusters creating 
interdependence.

Linear innovation model of research in line with Mode 1 delays the application of 
basic research and their R&D together with the technology life cycle. The non-linear 
innovation model goes with Mode 2 or Mode 3. Mode 2 is characterized by the 
application of basic research and its R&D without delay. It possesses characteristics 
such as transdisciplinarity, heterogeneity, organizational diversity, social account-
ability, and quality control (Gibbons et al., 1994:3–4). Mode 2 can be contextualized 
with THMI as trilateral networks, university, industry, and government relations 
(Etzkowitz & Leydesdorff, 2000:118, 111–112). Mode 3 is a multilateral network 
by adding a media-based and culture-based public (Carayannis & Campbell, 2009). 
With the engagement of society, Mode 3 becomes high-quality democratic knowl-
edge. QuinHMI further strengthened Mode 3 by adding the natural environment as 
the fifth helix (Carayannis & Campbell, 2010). Hence, it is recommended to create 
knowledge with research in terms of Mode 3 and QuinHMI. The green knowledge 
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produced by researches together with other modes of knowledge, knowledge cre-
ated by the university, by the industry, by the state/government, and media-based 
and culture-based public enjoy the democracy of knowledge driven by the pluralism 
of knowledge, and these knowledge modes co-exist, co-evolve, and co-specialize 
with cross integration (Carayannis & Campbell, 2009). Another critical aspect of 
the knowledge is knowledge levels, which can be categorized from least to the high-
est aggregation of knowledge as local, subnational, national, supranational, trans-
national, and global knowledge. Since sustainability is a global issue that should 
be addressed locally, green knowledge is termed as glocal (global local) knowledge 
(Carayannis et al., 2012).

Requisite 06‑Community Outreach

The university and the students cannot be further treated as mere members of media-
based and culture-based public and civil society. They should play the role of active 
contributors to the broader social, economic, and ecological environment on which 
all beings are dependent on it. The universities’ timely need for engagement with 
media-based and culture-based public and civil society is now becoming a necessity 
than ever. Hogner and Kenworthy (2010) pointed out that universities can no longer 
exist as ivory towers of higher education, which dominated the twentieth-century 
university educational environment; because of the present age, a need has arisen to 
engage with the community at multiple levels.

The need for community outreach, the partnership between the community and 
university, is well described by Boyer (1997:11 cited in Bringle & Hatcher, 2000). 
He elaborated that “The academy must become a more vigorous partner in the 
search for answers to our most pressing social, civic, economic, and moral prob-
lems, and must reaffirm its historic commitment to what I call the scholarship of 
engagement”. In ratifying the view abovementioned, Kisker (2007:239) points out 
that “Collaboration has become pivotal in ensuring quality post-secondary educa-
tion.” Along the same vein, Florence et al. (2007) pointed out that universities, stu-
dents, and communities significantly value and positively embrace the university-
community collaboration in producing knowledge and innovation.

Recommendation 06‑Green Community Outreach

Community outreach is the sixth imperative requisite of a green university. In this 
regard, it is recommended to set the self-rationale and innovation network as “produc-
tion of green knowledge and innovation towards green knowledge society and green 
knowledge democracy.” In this respect, it is required to develop a knowledge cluster 
called “green community outreach” with necessary elements such as green commu-
nity outreach by faculty, green community outreach by students, Mode 3, QuinHMI 
in particular media-based and culture-based public including media such as television, 
internet, newspapers, and culture such as traditions, values. These knowledge clus-
ter elements interact with themselves, and the knowledge cluster interacts with other 
knowledge clusters creating interdependence.
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It is further recommended to collaborate for sustainable development addressing 
social problems, but universities are alleged that they are unaware, dated, or disorgan-
ized to address constructively for those social problems (Kellogg Commission, 1999). 
In agreement with the allegation, Bringle and Hatcher (2002:503–504) commented that 
some universities’ outreach programs think of “communities as pockets of needs, labo-
ratories for experimentations, or passive recipients of expertise”. However, creating an 
effective university-community partnership is challenging even though it is an integral 
part of students’ community-based service learning. In meeting the challenges, there are  
several models now available. Among them, Rinaldi et al. (2018) propose to incorpo-
rate community outreach into the “Quadruple Helix model of innovation” developed by  
Carayannis and Campbell (2009) as the third mission of the university in addition to the 
first and second mission, teaching and research. QuadHMI recognizes media and the 
culture-based public and civil society as a pillar of production knowledge and innova- 
tion. Universities (even other helices) should communicate their objectives and ration-
ale to the public and seek their legitimacy and justification (Carayannis & Campbell, 
2006a, b:335).

The QuadHMI has been later extended to incorporate natural environment called 
QuinHMI (Carayannis, & Campbell, 2010). The QuinHMI enables collaboration with 
the community for a green lifestyle and learning from their green lifestyles. In this 
regard, media such as television, the internet, and newspapers could create the capi-
tal of information for learning and unlearning traditions and values, as social capital 
as necessary for sustainable development (Carayannis et al., 2012). When adopting a 
model, the guiding principle for community outreach is that both parties of the collabo-
ration, university, and the community should work for common interests, responsibili-
ties, privileges, and power to achieve synergies of the partnership (Jacoby, 2003).

Requisite 07‑Green Internal Operations/Green Campus

Universities operate in an internal ecological environment. Its operations in the internal 
environment have a direct impact on the ecology. The internal ecology of campus for 
operations contains lands, buildings, vehicles, office equipment, furniture and fittings, 
tools, and other resources consumed during the operations such as water, electricity, air, 
and stationery. When consuming these resources in a university’s operation, there is a 
significant impact on the ecology. Sharp (2002), citing Green Building Design Work-
shop at the University of Michigan, stated buildings globally use 25% of the global 
wood harvest, 40% of the material entering the global economy, 35% of the total energy 
consumption, 25% of the landfill space, and generation of 50% of the global green-
house gases and agents of acid rains.

Recommendation 07‑Green Internal Operations/Green Campus

Another imperative requisite of the green university is the green campus/internal 
operations, which makes greenhouse gas emissions by their operations. In other 
words, they are also contributors to global environmental issues. Therefore, it is rec-
ommended to set the self-rationale and innovation network as “green living internal 
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operations for quality of life.” In this respect, it is required to develop a knowledge 
cluster called “green internal operations” with necessary elements such as effi-
cient use of resources (green building, renewable energy, conservation of resources 
(water/stationery conservation), and internal ecology (green spaces, tree planting). 
These knowledge cluster elements interact with themselves, and the knowledge 
cluster interacts with other knowledge clusters creating interdependence. Hence, it 
is further recommended to have best practices for reducing greenhouse gas emis-
sions and resource conservation in their internal environment by setting an example 
for their students and other stakeholders. Zhao and Zou (2015) point out that green 
campus provides “a living environment to help students strengthen their awareness 
of sustainable development in their daily lives”.

Requisite 08‑Green (Sustainability) Reporting

Measuring and reporting sustainable practices is essential to ascertain the progress 
of performance of goals and objectives set in the strategic plan for the sustainable 
university’s mission and vision. However, measurement is a complex and challeng-
ing process for a university, particularly in the early stages of a sustainable univer-
sity (Gomez et  al., 2014). There are many types of tools available for measuring 
the progress of sustainability. In choosing a tool, the tool’s measurement approach 
is essential for a university, depending on its strategic direction. In general, the 
approaches used by the tools fall into one of three approaches, namely, account 
assessments, narrative assessments, and indicator-based assessments. Accounts 
assessments quantify the university’s sustainable practices into monetary values, 
such as saving energy as a percentage, the payback period of investment in sustain-
able initiatives. Even though these assessments are useful for financial strategy, they 
do not represent the main perspectives of the sustainable university (Dalal-Clayton 
& Bass, 2002:133). Narrative assessments use texts, maps, graphics, and data spe-
cific to the university’s sustainable practices. They may use indicators also but not 
dependent on specifically around the indicators. The major criticism against the nar-
rative assessment is that these assessments lack transparency and consistency, there-
fore less useful in decision-making and strategy making (Alghamdi et  al., 2017). 
The most widely used sustainability assessment is the indicator-based assessment 
tools because of their comprehensive nature and representative nature of measuring 
sustainability despite the diversity of indicators of the tool and various tools used for 
measuring sustainability (Dalal-Clayton & Bass, 2002).

Recommendation 08‑Sustainability Reporting

The eighth and last mandatory requisite of the green university is the sustainabil-
ity reporting. In this regard, it is recommended to set the self-rationale and inno-
vation network as “The quality assurance and feedback mechanism for continu-
ous improvement of the green university system.” In this respect, it is required to 
develop a knowledge cluster called “sustainable reporting” with necessary elements 
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such as green corporate governance, green corporate culture, green education, green 
research, green community outreach, and green internal operations. These knowl-
edge cluster elements interact with themselves, and the knowledge cluster interacts 
with other knowledge clusters creating interdependence.

It is required to measure the production of green knowledge and innovation, 
including evaluating the knowledge production process for corrective measures. 
However, a common weakness of many tools used to measure sustainability is the 
measure of green organizational structure such as green corporate governance, green 
corporate culture, green education, green research, green internal operations, green 
community outreach, and green corporate culture. The values of the culture, such 
as trustworthiness, equality, respect, and justice, are emerging as the fourth pillar 
of sustainability (Ribeiro et al., 2016). These kinds of values and beliefs of the sus-
tainability culture could make necessary behavioral changes in the university com-
munity by integrating them to achieve sustainable university goals and objectives. 
Therefore, it is recommended to assess, among other things, the behavioral changes 
of the university community by pro-sustainability value-based indicators at universi-
ties that help to understand their integrity with the sustainable practices of the uni-
versity relevant (Ribeiro et al., 2016). Levy and Marans (2012) point out that even 
though universities have published several sustainability reports with selected indi-
cators, none of them had given due attention to cultural issues.

The Integration of Eight Requisites

As uncovered in the discussion above, what is required is to enable universities to pro-
duce glocal green knowledge and innovation in their mainstream knowledge and inno-
vation production system. Since the green knowledge and innovation could be pro-
duced with six types of knowledge systems, Mode 1, Mode 2, and Mode 3, THMI, 
QuadHMI, or superior-quality QuinHMI, the conventional structure of the univer-
sity should be reconfigured accordingly. In other words, the proposed green univer-
sity system should enable the contextualization of other knowledge systems. In this 
regard, eight requisites for reconfiguration were identified as green corporate govern-
ance, green corporate culture, three pillars of sustainability, green curriculum, green 
research, green community outreach, green internal environment, and green reporting.

The integration enables facilitating coexistence and co-evolution of other 
knowledge paradigms honoring pluralism, knowledge democracy in a KBE. Fig-
ure 1 depicts how these eight elements are structured. It is first required to design 
the green corporate governance structure as the foundation. It is the requisite that 
provides legitimacy to all other requisites and produces green knowledge with six 
knowledge production systems. After that, green corporate culture is founded. It is 
because the green corporate culture can be implanted by the top-down approach, 
namely, by the diligent efforts of strategic management, which should be comple-
mented by the bottom-up (Schein, 2010). It is then required to design the necessary 
reconciliation among the three pillars of sustainability (Larson et al., 2013), focus-
ing on local, regional, and global sustainability issues. The reconciliation is, there-
fore, focused on glocal green knowledge and innovation. The fourth, fifth, sixth, and 
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seventh components, green curriculum, green research, green community outreach, 
and the green internal ecology, are the four battlefields at the beginning in which 
diverse sustainability practices can be carried out as stipulated by the green gov-
ernance system. These are battlefields until the university enables producing green 
knowledge and innovation in its mainstream. The eighth element is to structure the 
green reporting system to measure if green knowledge and innovation are produced 
as stipulated by the green governance system through the structure, strategy, and 
leadership. These eight requisites are interdependent and interact with each other.

Conclusion

The universities in Botswana still dominate the universities’ very purpose that “the 
pursuit of knowledge for the purpose of knowledge” which motto was set at least 
at the beginning of the University of Bologna in the twelfth century. It enables 
producing scientific knowledge without contextualizing with other knowledge sys-
tems, in particular, the natural system. Consequently, the conventional Mode 1 is 
no more adequate to solve social problems for sustainable development meant by 
the vision 2036 to be a KBE in Botswana. The institutional logics by 2030 Agenda 
for 17 SDGs, Paris Climate Agreement, Nationally Determined Contribution of 
Botswana, and the Helix models empower to shift from existing isomorphism to 
a contemporary isomorphism by contextualizing and producing green knowledge 
and innovation system with the other knowledge systems, Mode 2; THMI; Quad-
HMI; in particular, Mode 3; and QuinHMI. These knowledge systems evolve from 
the knowledge-based society, knowledge-based democracy, and knowledge-based 
economy to the knowledge society, knowledge democracy, and knowledge economy 
(Campbell & Carayannis, 2009: 224).

The universities’ stakeholders in Botswana, professors/Drs, senior lecturers, aca-
demic managers (Dean/H.O.D.), nonacademic managers, and undergraduates/post-
graduates are of the view that the production of green knowledge and innovation 
is vital. Therefore, the universities’ conventional structure should be reconfigured 
so that the universities enable producing green knowledge and innovation up to the 
broadest superior level of the knowledge system, Mode 3, and QuinHMI.

According to them, it was found that there are eight knowledge clusters, green 
corporate governance, green corporate culture, three pillars of sustainability, green 
education, green research, green community outreach, green internal operations, 
and green reporting. Each cluster has its own elements organized by its ration-
ale. For example, the rationale of green corporate governance is to provide “the 
legitimacy for overall governance to create green knowledge and innovation with 
Mode 3 and QuinHMI.” It consists of elements, structure, strategy, and leadership. 
They are interactive and interdependent. For example, green corporate governance 
provides legitimacy to all other requisites, and all other requisites entertain the 
legitimacy and seek further legitimacy when the need arises. Accordingly, each 
requisite is a knowledge cluster that networks with other knowledge clusters as a 
network of networks/innovation networks for continuous innovation.
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The eight knowledge clusters were labeled as eight requisites/green university 
elements to reconfigure the conventional structure. All these eight requisites are 
imperative. None of them can be ignored. There is a sequence of organizing them, 
as discussed in Fig. 1. Finally, they were modeled as green university system ena-
bling production green knowledge and innovation with six knowledge systems.

The proposed model depicted in Fig. 1 is useful for universities to ascertain how 
eight elements of green universities are interactive and interdependent with each 
other. Further, they can adopt the model to reconfigure their conventional structure 
to produce green knowledge and innovation with six knowledge systems. The pro-
posed model is useful for policymakers such as the Ministry of Tertiary Education, 
Botswana Qualification Authority (BQA), to provide and implement policies explic-
itly encouraging universities to adopt the model. However, the model’s insights 
appear to apply to Botswana and any conventional university around the world. The 
model was designed empirically. The other researchers can test the model to con-
firm, vary, contradict, or repudiate the model based on empirical evidence.

However, this study is subject to several limitations. One of the limitations is 
that the data were collected from a convenience/purposive sample. Hence, the inter-
view sample is related to the conveniently available participants from the popula-
tion members. Another limitation is that the findings of the study are limited on the 
analysis of secondary data collected from research articles already published and the 
primary interview data collected from internal stakeholders of the university system, 
namely, professors/Drs, senior lecturers, academic managers, nonacademic manag-
ers, and undergraduates/postgraduates. The views of the university system’s external 
stakeholders, namely, government, industry, and community/public at large, are also 
essential but not considered in this study. Another limitation is that the sponsors’ 
views, Ministry of Tertiary Education, the private organizations, and parents were 
not taken into the study. Their inputs are also important because almost all the stu-
dents are sponsored students. These limitations provide further research opportuni-
ties. Also, there is an opportunity to test the model with quantitative methodology. 
Further, each requisite also provides an opportunity for future researches.
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