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Abstract: Higher education institutions (HEIs) could act as pivotal change agents for sustainable
development (SD) in times of global climate action. However, HEIs have to respond to increasingly
complex demands simultaneously, such as massification, globalization, marketization, and digitalization.
Based on Graves’ model of systemic development, this paper discusses two main strategies to deal
with increased complexity in order to meet the challenge of SD: (a) Promoting general systemic
development of a given HEI, progressively opening up to various stakeholders and focusing on
co-creative collaboration, and (b) participating in inter-organizational networks to find inspiration for
dealing with challenging trends. Four distinct phases of higher education development are presented.
It is argued that transdisciplinary research and research-based learning will increasingly be needed for
tackling societal issues and that HEIs should address different organizational subsystems individually.
Furthermore, four types of inter-organizational networks are proposed and implications for network
management are discussed. A case study of the HOCH-N network illustrates the practical application of
the presented ideas. Finally, adopting a multi-dimensional and networked organizational model as an
integrative University 4.0 is argued to be suitable for increasing the capacity to deal with complexity,
thus meeting the challenge of sustainable development.

Keywords: higher education development; sustainable university development; systemic development;
inter-organizational networks; sustainable development; worldviews; societal transformation;
systemic transformation

1. Introduction

In times of climate change and massive societal change, universities and other higher education
institutions (HEIs) are called to become change agents for societal transformation [1]. However, HEIs are
facing complex times, juggling very disparate roles and demands [2]. From educating increasing
numbers of students to conducting internationally competitive research, from acquiring grants and even
making profits to serving society, from managing large physical campuses to integrating digitalization,
from serving the local while keeping an eye on the global, and from supporting excellence in research
in disciplinary niches to championing interdisciplinary topics such as sustainable development (SD):
HEIs have to react to global trends that are difficult to chase at the same time and that indeed often
impose conflicting goals. As the success of HEIs is mostly measured by international rankings and
leadership in specialized disciplines, the advancement of cross-cutting topics such as sustainable
development is often compromised [3].

Being part of the German research consortium on ‘Sustainability at Higher Education Institutions’
(Nachhaltigkeit an Hochschulen) HOCH-N [4], we wondered how HEIs could possibly come to integrate
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the pressing challenge of SD into their actions while also having to manage the aforementioned
challenges. Two blog articles by Massachusetts Institute of Technology (MIT) scientist and consultant
Otto Scharmer on the systemic development of HEIs toward SD sparked our interest and seemed
promising [5,6]. Therein, Scharmer proposes that HEIs should focus on “systemic upgrades” and
increased inter-organizational collaboration in order to be able to deal with the challenge of SD.
However, as the intersection between HEI development and SD is a relatively new one, the underlying
systemic framework of Scharmer’s articles has not yet been linked to sustainable higher education
development in a scientific context.

The main research question we set out to answer is therefore: (A) Which general systemic strategies
would help HEIs to deal with the complex challenges of the 21st century in order to live up to the
challenge of sustainable development? Two secondary research questions were derived from our
practical application of the presented ideas in the HOCH-N project: (B1) How can models of systemic
development be applied to the development of HEIs? (B2) How can inter-organizational networks
contribute to the integration of SD into HEIs and to the general systemic development of HEIs?

Having a background in the research on corporate sustainability management and systemic
development in particular, we chose to focus our research on conceptually applying scientific models
of systemic development that have proven to be of value to the analysis of corporate sustainability
to the field of HEI development and SD and that seem to inform Scharmer’s ideas scientifically. It is
our understanding that all sound empirical research needs to be built on sound conceptual models
and sound operationalization thereof. Thus, this contribution is intended to advance theory building
on the transformation of higher education by systematically applying Clare W. Graves’ model of
systemic evolution to sustainable higher education development. This novel conception of higher
education development will help to differentiate existing broader conceptions (cf. [7–9]), like the idea
of a continuum of sustainability governance by Niedlich et al. [9].

As the overarching theme of this paper is the transformation of HEIs toward meeting the
challenges of sustainable development, the latter is shortly introduced in Section 2.1. In order to set
the stage for introducing two systemic strategies for managing complexity at HEIs, an encompassing
theoretical framework is introduced in Section 2.2 and later applied to the advancement of sustainable
development in higher education: Clare W. Graves’ [10,11] theory of systemic evolution, originally
derived from empirical data in the 1950s and 1960s [12]. Four distinct developmental phases of
worldviews are presented and applied to HEIs in Section 3 (answering research question A and B1) and
to inter-organizational networks in Section 4 (answering research question B2). The latter application
is illustrated with examples from the German network for sustainability at HEIs “HOCH-N”. Finally,
the role of networks in promoting systemic change is discussed and further implications for change
agents are inferred.

Thus, based on our practical work and the ideas of Scharmer [5,6], this paper introduces two
strategies of how HEIs and their members are managing the complex demands of the 21st century:
the first strategy is to promote the transformation of higher education in general, resulting in HEIs
that are able to handle more complexity, requiring an update of a given HEI’s self-concept and
worldview (see Section 3). This strategy will lead to a multi-dimensional and networked organizational
model, described as HEI 4.0 or University 4.0. The second, more specialized strategy is to engage in
inter-organizational networks in order to connect with members of other HEIs dealing with similar
challenges (see Section 4). The second strategy is essentially already implied by the first strategy.
Conversely, the purpose of networks is often to nudge systemic transformation.

A case study of the German HOCH-N network is included in order to illustrate the proposed
ideas on network management (Section 4.2). This case study focuses on the key structures, services,
and products of the HOCH-N network, linking them to the presented systemic ideas on network
management. It is not intended to “prove” the preceding conceptual framework as case studies are not
suited to falsify conceptualizations in a classic way. However, the main scientific contribution of a case
study can be described as “case-inspired self-reflection” [13] (p. 347) (cf. [14]). In this sense, the case
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study on HOCH-N is intended to illustrate the practical application of the systemic theories at hand, to
validate their subjective usefulness, and to inspire ideas for application in the reader.

Combining Graves’ theory with the development of higher education and inter-organizational
networks is the main contribution of this paper to the existing body of research, substantiating the
ideas of Otto Scharmer on sustainable higher education development. It is further intended clarify the
role of networks in promoting the systemic change of HEIs toward SD.

2. Background: The Challenge of Sustainable Development and Systemic Development

How can higher education institutions (HEIs) live up to the challenge of sustainable development
(SD) while also having to deal with complex issues such as internationalization, massification, or
marketization [2,15]? Following the reasoning of Otto Scharmer, HEIs would need to upgrade
their “operating system” (cf. [6]) and increase their network activities in order to integrate SD as
a whole-institutional approach [5,6]. But what is meant by sustainable development in higher
education? And how can the upgrading of a HEI’s operating system be understood?

In the following section, the topic of sustainable development is thus shortly introduced and
linked to HEIs. Thereafter follows an overview of Clare W. Graves’ systemic theories which have been
applied successfully to the field of corporate sustainability and are linked to managing increasingly
complex challenges [16,17]. Section 2 closes with a reflection of principles of systemic development to
countervail the popular misconception that systemic development models are overly deterministic
and judgmental models (see e.g., [18]).

2.1. Sustainable Development in Higher Education

Education for sustainable development has become increasingly important for HEIs and societies in
general during the past three decades and thus, has created a more complex environment for operating
a HEI. While this paper deals specifically with the challenge of integrating sustainable development (SD)
into HEIs, the issue of SD is also used to illustrate complex systemic demands in general.

The publication of “Our Common Future” in 1987 by the world commission on environment and
development [19] promoted the term “sustainable development” and gave birth to large global efforts
to spread and develop the concept. Therein, SD is defined as “development that meets the needs of the
present without compromising the ability of future generations to meet their own needs.” [19] (p. 41).
From the mid-1990s on, researchers have conceptualized ways of implementing SD both as a concept
and as a way of thinking at universities (see e.g., [1,20]). Since then, the research on universities’ role in
supporting sustainable development has matured, especially in the context of competencies for future
challenges (see e.g., [21–23]).

In September 2015, the United Nations [24] General Assembly adopted the Agenda 2030 resolution
and thereby amplified the commitment to SD with the 17 sustainable development goals (SDGs) [25].
This framework aids in breaking down the complexity of SD into more practicable fields of action.
Education for sustainable development (ESD) is part of SDG 4: High quality education.

Along those developments, the cause of sustainable development has received widespread
attention and a lot of effort has been put into promoting it at higher education institutions [26,27].
In particular, the adoption of the SDGs and an increasing societal awareness of climate change urges
HEIs to integrate SD into their actions.

But even though the idea of sustainability has reached the general public—for example, through
Greta Thunberg and the Fridays for Future movement—the concept of sustainability itself has not yet made
it to mainstream academia [8,28,29]. For example, the SDGs are rarely integrated into existing curricula or
campus operations at German HEIs in spite of the fact that Germany has strong political initiatives for SD
and ESD such as the German Council for Sustainable Development of the German Federal Government
(Rat für Nachhaltige Entwicklung), the German Advisory Council on Global Change (WGBU), and the
German National Action Plan for ESD (Nationaler Aktionsplan BNE) [30]. Moreover, the term sustainability
is subject to several misconceptions which impedes the advancement of SD at HEIs [31].
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One of the reasons that SD has not made its way into mainstream academia and management of
HEIs is likely to be found in its inherent complexity, as SD requires systemic transformation and not
only adaptation [7,32]. In other words, taking the challenge of SD seriously will lead to more tensions
and dilemmas and therefore, to increased complexity [33]. Consequently, Bauer et al. [7] argue that
HEIs should implement SD as a whole-institution approach in order to encourage transformative
practices at all levels. If a given HEI wants to get serious about integrating the idea of sustainability,
it should therefore aim to build its capacity to deal with complexity and ambiguity and lean into a more
integrative worldview, which will be explained and discussed below.

2.2. Theoretical Background: Worldviews and Systemic Development

To understand complex systems such as universities and the field of higher education in general,
it is helpful to build on a framework that is able to structure and explain the evolution of systems
in general—the “upgrading of operating systems”, as Scharmer coins it (cf. [6]). The psychologist
Clare W. Graves developed such a systemic theory from the 1950s to the 1970s, trying to explain adult
human development based on his own empirical data [10–12]. Graves distinguished eight distinct
worldviews, also described as value systems, phases, or levels, and later, a ninth worldview was
proposed. His teachings were made popular in the 1990s by his followers Don Beck and Christopher
Cowan under the name of Spiral Dynamics [10]. In this paper, we rely mostly on the adaptations by the
Dutch researchers Annick Hedlund-de Witt [34–36] and Marcel van Marrewijk [37,38], as well as on
our own works [3,16,17,30,39] and on a few popular science works that shed light on practical nuances
of the model [5,6,10,40,41].

According to Graves, the development of systems and adults oscillates between worldviews
that focus on the individual and worldviews that focus on the collective [10,38]. In simplified terms,
whenever societies or smaller groups start focusing almost exclusively on the needs of the collective
while suppressing individual interests, individuals tend to fight for their right of self-expression.
This will usually lead to more individual freedom which in turn can develop into an exaggerated
individualism and a loss of social cohesion, resulting in a renewed call for more considerate behavior
and a stronger focus on the needs of the group [10].

This oscillation between the collective and the individual in reaction to environmental challenges
is described as an upward spiral development, similar to the double-helix model of DNA [11]. The idea
of a spiral development also implies that certain phases or worldviews cannot be skipped—they
have to be run through sequentially, though different speeds and depths of development are possible.
For example, universities are expected to start from a solid infrastructure and orderly formal settings
for teaching and studying, to then go on to building capacities for high quality research and only
later to champion transdisciplinary research focusing on solving relevant societal problems. However,
when new institutions are founded, they can of course build on the lessons from older institutions and
speed their own development—especially compared to the systemic development of universities that
were founded in medieval times with a focus on dissemination of factual knowledge.

2.2.1. Four Worldviews: From Traditional to Integrative

Not all of the worldviews or phases of Graves’ model are relevant for the discussion of this paper.
Following the reasoning of Hedlund-de Witt [35], only four worldviews from Graves’ model will be
discussed in detail as the preceding three worldviews are more applicable to e.g., tribes, early empires,
and mafia-type organizational forms and later worldviews are currently mostly expressed by individuals
or in spiritual contexts. The four worldviews in question can theoretically be applied to the development
of both individuals, organizations, and societies as a whole. They are, therefore, first introduced in
general terms before being applied to the development of HEIs in particular (Section 3) and to different
types of inter-organizational networks (Section 4). Table 1 contrasts the four relevant worldviews with
respect to their central values and foreshadows their application to HEIs and SD.
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Table 1. Overview of four different worldviews 1.

Traditional Worldview Modern Worldview Postmodern Worldview Integrative Worldview

guiding principles and values;
keywords

order; security; absolute truths;
correctness

success; goals; optimization;
professionalism; materialism; efficiency;

finding good deals

taking care; inclusion; community;
individual expression; humanism;

awareness; responsibility

finding non-dogmatic solutions;
effectivity; relativity; acting in spite of

complexity and tensions

purpose/self-concept creating structure in a chaotic
world

optimizing an overly rigid world;
designing a functional world

slowing down an exploitative world;
creating safe spaces

mending a broken world;
integrating all levels

common societal examples
bureaucracy; formalized

religion; classic family-owned
corporations

shareholder owned corporations;
evidence-based medicine

NGOs; stakeholder-oriented
organizations (esp. employees and

customers)

purpose-driven organizations;
self-managed teams

basis for solutions authority (moral, legal, or
patriarchal); rules; goodwill

optimal allocation of resources; process
analysis; competition; calculations

collaboration; common ground;
community; purpose

competence; synergy;
co-creation; purpose

possible negative expression unfair; bureaucratic; ideologist;
unengaged individuals

too egocentric; disrupting cooperation by
competing; lost in detail; too

opportunistic

ineffective; overly political correct;
complacent; allowing only certain aspects

of individual expression

too unbound and detached; not
empathetic; arrogant

typical topics related to
sustainable development

waste management; hygiene
and basic health; basic

infrastructure; public policies;
understanding and

documenting changes in
ecosystems; nature protection

resource efficiency and efficient resource
allocation; green tech; renewable energies;

health; modeling future scenarios

education for sustainable development;
externalities; health; agriculture;
sustainable economic processes

(production and consumption); peace

systems transformation; climate change;
green infrastructure; spirituality;

enabling and sustaining capacity to act in
times of complexity; co-creative

democracy

prototypical scientist objective observer professional, objective user of
scientific method

developer of new methods; hearing the
unheard; highlighting pressing global

problems

co-creator and broker of effective
methods and solutions

1 Based on [12,16,36,38].
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The traditional worldview is marked by a focus on absolute truths, rule obedience, and a trust in
authorities [38]. This kind of value system laid the foundation for very stable empires and organizations
that were able to last for hundreds of years, e.g., the Catholic church and some universities like those
located in Oxford, Salamanca, or Heidelberg. It is not by chance that these universities were indeed
founded to disseminate absolute truths from a Christian perspective [42]. The traditional worldview
enabled societies to adopt a long term perspective, going beyond patterns of instant gratification
found in earlier empires, and thus gave birth to enormous projects such as the construction of the
Gothic cathedrals that often took several hundred years to be finished. However, its focus on one right
way and bureaucratic regulations makes the traditional worldview less able to deal with unplanned
incidents and oftentimes prevents people from thinking on their own [10].

The modern worldview can be seen as a reaction to the inherent rigidity of the traditional
worldview. Modern science, technology, and neoliberalism are expressions of this way of thinking,
which highlights individual effort and the pursuit of success [3]. Indeed, the modern worldview has led
to enormous breakthroughs for civilization [43], exemplified by the material wealth of industrial nations
and the invention of airplanes, satellites, computers, and advanced medical treatments. However,
the rise of the modern worldview has also brought about massive negative ecological and social side
effects. When both people and the earth are merely seen as means to an end, ecological and social
systems are often subject to abuse and deterioration.

The postmodern worldview can in turn be seen as a reaction to the side effects of phenomena
such as neoliberalism, materialism, and consumerism and is often expressed in an attempt to go “back
to the roots” and to find more “natural” solutions [10,38]. Trying to make minorities and underserved
groups heard, postmodern activists will often take a critical stance toward neoclassical economics and
quantitative science. More moderate and forgiving expressions of the postmodern worldview can be
seen in the rise of team work and in the focus on customer and employee satisfaction [17]. This type of
worldview has therefore brought about more humane, ecological, and considerate procedures and
championed topics such as gender equality, diversity, and sustainability [38]. In general, it will favor
community building over hierarchy and consensus over individual competence, sometimes leading to
inefficient and even ineffective ways of responding to challenges.

Finally, one of the more current developments of society has brought about the integrative
worldview (also called synergistic, integral, or systemic) [17,38,44]. The integrative worldview can
be framed as a reaction to ever-increasing societal complexity: Issues such as globalization, global
migration, and climate change challenge traditional ways of decision making and problem solving
and highlight the interconnectedness of various systemic phenomena. As a consequence, individuals
and organizations alike are often called to take action in spite of not being able to foresee the probable
main and side effects of each action. A certain tolerance of ambiguity is therefore needed in order
to maintain the ability to take action [17,38]. Consequently, the management of tensions has been
made the center-piece of the integrative framework for corporate sustainability by Hahn et al. [45,46],
which was recently applied to the development of HEIs by Annina Lattu and Yuzhuo Cai [33].

The historic breakthrough of the integrative worldview is thus the ability to see both the relative
truths and pitfalls of each preceding worldview and therefore being able to act as a broker in times
of extremism and societal separation [3,44,47]. Instead of taking a fixed position, the integrative
worldview facilitates effective problem solving based on co-creative and competency based methods
of innovation, thereby challenging conventional ways of operating businesses, politics, or HEIs [48].
However, when the integrative worldview is only developed in the cognitive line of development
and does not include emotional development of the same magnitude, it might lack empathy and thus
lead to aloofness and arrogance. Therefore, intention setting and mindfulness are important parts of
integrative practices, shifting the focus from “ego” to “eco”, as Otto Scharmer puts it [41] (cf. p. 3).

While the descriptions above seem to imply a hierarchy of development and therefore dismiss the
modern and especially the traditional worldview, all worldviews are inherently equally important.
However, they can be more or less suited to handle different environmental conditions. Furthermore,
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worldviews are often combined and can be temporarily adopted depending on the situational context.
As these finer points are important for the application of the model, various systemic principles are
compiled in the following section.

2.2.2. Principles of Systemic Development

Before the four worldviews are applied to HEIs and inter-organizational networks, we would like
to highlight a couple of important principles of systemic development to provide a more differentiated
view and to countervail possible misconceptions.

1. Each subsequent worldview is able to handle more complexity than the preceding ones [11]. Worldviews
are adapted to changes in the system’s environments. When a system is facing increasingly
complex challenges, as HEIs currently do, an upward movement to a more complex worldview
might be needed to effectively deal with the novel threats and demands.

2. No worldview is inherently “better” than another—different worldviews are simply more or less
suited to handle environmental conditions [3]. More complex worldviews enable individuals and
organizations to deal with more complexity—which can sometimes be “better”, as stated above.
However, a person just coming from drug rehabilitation might, for example, require a setting
with a more structured and rule-focused worldview (traditionalist worldview) in order to tame
a chaotic life and might actually be overwhelmed with the requirements of self-management
(integrative worldview). Similarly, a country without a stable educational system might first
need to implement more traditionalist forms of education before it starts implementing more
integrative practices.

3. Subsequent worldviews transcend and include preceding ones [38,40]. For the sake of simplicity, each
worldview is illustrated by its prototypical and novel characteristics. However, the lessons and
principles from preceding worldviews are not annihilated. For example, when societies moved
from more hierarchical and feudalistic structures (pre-traditionalist and traditionalist worldview)
to more fluid capitalist democracies (modern worldview), the use of common rules was not
suspended but merely reframed: rules were still regarded as important, but more as means to an
end (like material success) than as ends in themselves.

4. Worldviews might be dominant but not necessarily exclusive [16]. Certain worldviews are often
conjoined. For example, leaders of multinational corporations often follow strict metric-based
strategies of profit maximization (modern worldview) while promoting team work and focusing
on customer-satisfaction on a more operative level (postmodern worldview). Likewise,
HEIs can simultaneously be places of more traditionalist teaching (e.g., massive lectures
in general undergraduate education) and both modern and postmodern research practices
(e.g., stakeholder-oriented mixed-methods approaches).

5. Systems are made of subsystems [16]. Organizations are in effect stratified and usually include several
worldviews at once [49]. In HEIs, technical, administrative, and scientific staff tend to have their
own distinct (world-)view on things. While a more traditionalist rule-focused worldview often
suits administrative work, scientists might often gravitate more toward process optimization with
regards to their career (modern worldview) and toward a stakeholder-perspective with regards
to their students (postmodern worldview). However, the integrative worldview is the first one
to not only be aware of different worldviews, but to explicitly acknowledge their respective
strengths and shortcomings.

6. Worldviews can be adopted temporarily [10,40]. While each individual, subsystem, and system is
usually centered around one or two dominant worldviews, other worldviews can temporarily
become dominant. Indeed, it is common to operate from different worldviews or states of
consciousness in different contexts—for example, when talking to a police officer, attending
a sport event, making a sales call, or during meditation.
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7. Development can go both ways [10]. When being confronted with changed environmental conditions
and threats, systems might react by opening up and embracing complexity or by shutting down
and regressing to a perceived “tried-and-true” way. The latter is illustrated by the rise of populistic
political parties in Western societies in the face of globalization.

8. A novel worldview will usually contest its predecessor. When a certain worldview is emerging,
its proponents will, from our observations, usually focus on the shortcomings of the preceding
worldview to underline why the novel one is more suited to the current environmental conditions.
However, both worldviews might later be reconciled and form a functional alliance. As an example,
the postmodern worldview found an early expression in a certain kind of environmentalism that
not only highlighted the negative side effects of modern market economies (modern worldview),
but that also rejected business endeavors in general; whereas today, both worldviews are often
combined in ideas such as social entrepreneurship.

These principles are important to keep in mind because models of systemic development are otherwise
too easily misinterpreted as judgmental models, separating “the highly evolved” from “the primitive”.
On the contrary, each worldview represents an important contribution to the development of individuals
and societies. The main question is, therefore, not “Which worldview is better?”, but “Which feature of
which worldview is best suited for the current environmental conditions?”.

3. Systemic Development of Higher Education Institutions

As pointed out in the introduction, HEIs and especially research universities are placed
under tremendous pressure by a variety of societal trends, creating an environment of enormous
complexity [50]. Following the rationale of systemic development and Clare W. Graves’ [10,11,51]
assumptions, this should lead to minor and major updates to the prototypical worldview of a given HEI.
In order to deal with the increasing complexity, HEIs are likely to adopt more and more postmodern and
integrative values and practices. But what does that mean for the character of a HEI? In the following,
four types of worldviews in the systemic development of HEIs are shortly introduced, following the
ideas of Georg Müller-Christ [39], Otto Scharmer [5,6], and Bror Giesenbauer and Merle Tegeler [3].
As these four HEI specific worldviews have historically evolved in a sequential manner, they are also
described as phases of HEI development. Furthermore, as these phases can be described as major
upgrades to the “operating system” of a HEI [5], they are labelled with numbering from 1.0 to 4.0,
following the nomenclature of software development. When abstracted from their historic occurrence
and translated into a conception of sustainability governance, they can be framed as representing four
distinct conditions along the continuum of sustainability governance proposed by Niedlich et al. [9].

The major characteristics of each phase of HEI development are summarized in Table 2 and
described in Section 3.1—with a focus on the conception of an integrative HEI or University 4.0, which is
argued to be needed in times of complexity. Section 3.2 will then explore implications for management
of sustainable higher education development based on the presented phases of HEI development in
Section 3.1 and the principles of systemic development laid out in Section 2.2.2. In order to make
these theoretical implications more tangible, Section 3.2.1 provides examples for the central fields of
education, research, and governance.
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Table 2. Four phases of higher education institution (HEI) development from a worldview perspective.1

Traditional HEI 1.0 Modern HEI 2.0 Postmodern HEI 3.0 Integrative HEI 4.0

general focus on • input, authority and hierarchy • output, efficiency and competition • dialogue with stakeholders
and learners

• systemic solutions, co-creativity
and sustainability

education

• teacher-centric;
• the scientist reads his books;
• memorizing

standardized knowledge;
• learning for recognition and

academic titles

• test-centric;
• disseminating factual knowledge,

analytic strategies and
sound methods;

• modules and projects;
• learning for the test;
• learning as a competitive game for

future success

• learner-centric;
• competencies-oriented transfer of

self-reflective knowledge;
• focus on dialogical seminars and

project-based learning;
• blended learning;
• learning as personal growth

• system-centric, holistic;
• whole-person approach;
• dynamic balance between subject

matter, group, individual learners
and context;

• research-based learning;
• co-creative and mindful learning

research

• search for absolute truths;
• self-concept: observing universal

natural laws;
• focus on strong theories based on

both deduction and induction;
• construction of disciplines

• standardization of research;
processes and peer-review

• self-concept: testing and applying
natural laws;

• competition for grants;
• measurement of success with

rankings, impact factors etc.;
• focus on quantitative methods

• inter- and transdisciplinarity;
• action research;
• self-concept: understanding

social dynamics;
• dialogical research processes

dealing with societal issues;
• integration of qualitative

research methods

• transdisciplinarity;
• co-creative research;
• self-concept: co-creating

systemic transformation;
• global action university;
• living lab approach;
• focus on real-life solutions;
• idea of open science

governance,
operations and

culture

• focused on teaching, basic research
and technological transfer;

• building palaces of knowledge:
impressive buildings and
extensive libraries;

• legitimacy by authority;
• compliant to regulation, e.g. waste

management and safety;
• one-dimensional approach

to sustainability

• focused on quantitative growth;
• rapid growth in functional buildings

with little energy awareness;
• control of cash flows and

process management;
• entrepreneurial activity;
• science parks;
• sustainable development as a

management task

• HEI as a place for meeting diverse
yet like-minded people;

• facilitating community and
individual expression;

• diversity management;
• legitimacy by participation;
• goal of climate neutrality;
• sustainable development as a

community task and third
mission content

• HEI as a space for encounter,
reflection and inspiration;

• physical and virtual integration of
different societal and
ecological systems;

• whole-institution approach
to sustainability;

• additional fourth mission:
co-creation for sustainability

1 Based on [3,5,6,9,39].
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3.1. Four Phases of HEI Development and Their Respective Worldviews

Traditional HEI 1.0. Universities were historically invented from the catholic idea of preserving
and teaching universal truths in medieval times [42], which can be framed as an expression of the
traditionalist worldview. A supposedly “all-knowing” scholar dressed in academic gown would then
read his teachings to relatively passive students, separated by strong disciplines. The impressiveness
of large classicist university buildings as palaces of knowledge reflects this kind of focus on authority,
stability, and persisting truths [39]. The prototypical HEI 1.0 might seem outdated and yet has succeeded
in preserving academic education for several centuries. Indeed, its worldview still influences the ethos of
modern universities—based on the systemic principle of transcend and include (see Section 2.2.2). By itself,
a traditional HEI or University 1.0 is not likely to integrate fast-paced societal change and address
cross-cutting topics such as sustainable development (SD) as a whole as these topics demand more
openness, dialogue, and at least some degree of interdisciplinarity. However, even traditional universities
had to adapt to societal change following the Age of Enlightment and the rise of modern democracy.

Modern HEI 2.0. Universities were reinvented in Germany in the 19th century by Wilhelm von
Humboldt and others as research universities [52], which were later adapted into the American model,
combining the German research idea with the English collegiate tradition and the American idea of
service to society [2] (cf. p. 8). As an early expression of the modern worldview (see Section 2.2.1),
it focused on the research process, allowing for more fluidity and leading to the idea of continuous
improvement and process optimization. The rise of the research university model enabled massive
breakthroughs in terms of research methods, standards of publication, and historic innovations for
civilization in fields such as technology, engineering, and medicine.

Current academia is mainly shaped by this reinvention of higher education in light of the
modern worldview. Quantification, professional specialization, and competition form the basis
for most endeavors of HEIs. HEIs 2.0 compete for grants, students, and placements in rankings
and thus, in short, for quantitative success [15,53]. This orientation toward quantitative success is
amplified by the trends of massification (as participation in higher education growths on national
and international levels), globalization, and internationalization and leads to increased marketization
and privatization [2,50]. Consequently, teaching has become test-centric and modularized and HEIs
have come to adopt entrepreneurial activities. Furthermore, scientific careers can nearly exclusively be
advanced within disciplinary niches based on metrics such as numbers of publications and impact
factors, hindering the advancement of interdisciplinary fields and cross-cutting topics such as SD [3].
These trends seem to intensify at the moment even though there are parallel lines of developments.

Postmodern HEI 3.0. The main alternative development of higher education is currently shaped
by the postmodern worldview, especially in the social sciences and humanities. Dismissing positivism
and objectivism, the subjective viewpoints from both research participants and students stand at
the center of research and education at postmodern HEIs. Seminars, project work, and qualitative
research methods have been developed in the spirit of this HEI 3.0. Learning arrangements are then
focused on competencies rather than on knowledge accumulation only [23]. Moreover, forerunners
such as Kurt Lewin have introduced alternative approaches to research such as action research [3,54].
These developments occurred together with student movements from about the 1950s, protesting
against patriarchal hierarchies of HEI 1.0 and the somewhat mechanical teaching styles of HEI 1.0 and
2.0. This type of postmodern HEI or University 3.0 has brought about a focus on societal issues such as
SD and led to the rise of interdisciplinary research. Researchers operating from a postmodern worldview
will usually try to make everyone heard and to include regional and international stakeholders [22].
However, researchers often have to play by the rules of the modern worldview of HEI 2.0 in order to
advance their careers, leading to trade-offs and tensions on a personal level [3] (cf. p. 645).

Integrative HEI 4.0. As conventional ways of decision making and education (including
postmodern dialogical practices) are put under pressure by increasingly fast-paced and complex
societal changes in times of globalization and digitalization, some parts of HEIs have come to adopt
novel practices in line with the integrative worldview. So far, there are few pure examples for these
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Universities or HEIs 4.0. However, experiences from smaller academic projects and other organizational
forms (e.g., businesses) operating from an integrative worldview allow for preliminary descriptions of
this emerging type of HEI.

Integrative HEIs 4.0 will likely exhibit a focus on self-management, a strive for wholeness, as well
as an awareness of their evolutionary purpose, taking responsibility and trying to actively participate in
societal change [3,43]. Taking systems as a whole into perspective, the co-creation of effective solutions
for pressing societal issues such as SD will be emphasized in HEIs 4.0. Based on Graves’ model of
systemic development, HEIs or Universities 4.0 are bound to act as brokers for integrative processes,
facilitating synergies between different societal sectors.

Building almost exclusively on Russian research and philosophical works, Alla Lapteva and
Varlerii Efimov come to very similar conclusions and conceptualize a University 4.0 as “an infrastructure
platform” for a variety of activities [55] (p. 2691). Focusing on the technical basis for HEI development,
analogous to the waves of industrial revolution, Lapteva and Efimov stress the importance of
telecommunication technologies for Universities 4.0. Consequently, HEIs and Universities 4.0 would
be expressions of a “cognitive society” [55] (p. 2690), making use of hybrid technologies and
collective intelligence [56]. HEIs become, in short, “a very open environment – a hub for a variety
of communications, a node at the intersection of multiple networks ( . . . ). These communications,
research works and development projects involve not only professors and students, but also a wide
range of external participants.” [55] (p. 2691).

Consequently, new concepts for higher education such as the living lab approach [57] are built
around the idea of inclusive and dynamic research processes (see Section 3.2.1). The inclusion of
students and citizens in the research process is intended to facilitate deep learning and to link research
with education, knowledge transfer, and real-life application [58]. And even without direct field testing
of ideas, research-based learning and co-creative innovation methods can be applied in courses. At the
very least, learners should be encouraged to personally engage with sustainability and to learn by
experiencing and becoming aware, going beyond mere cognitive processing [59].

Emphasizing the transformative aspect of HEI development, Otto Scharmer and Katrin Kaufer
propose that learning at integrative HEIs 4.0 will be shaped by action learning, global classrooms,
innovation hubs, and individualized lifelong learning journeys [60]. Scharmer goes on to argue in
two blog posts that the university of the 21st century should in essence focus on providing vertical
development literacy, i.e., the ability to understand systems and their respective worldviews and to
guide these systems through a systemic upgrade, if needed [6]. According to Scharmer, this leading of
transformative change requires the skill of “deep listening”, self-awareness, and compassion [5].

Similarly, Uwe Schneidewind [61] proposes that HEIs should focus on facilitating transformative
literacy, i.e., the ability to understand and participate in social transformation, including the
technological, economic, institutional, and cultural dimensions of transformation. Sustainable
development will then supposedly not be a special topic to deal with, but an integral part of
a HEIs’ DNA and governance [3,62]. Interestingly, the qualitative data from a multi-case study by
Niedlich et al. [9] suggest a linear relationship between the orientation toward organizational learning
of a given HEI and the degree of holistic orientation of its sustainability governance, supporting the
general assumption that the development of HEIs from 1.0 to 4.0 equals a general systemic upgrade,
going beyond incremental and isolated updates.

3.2. Leading Multi-Level Development of HEIs

The presented four phases of systemic HEI development are intended to provide a map for
navigating the transformation of HEIs in the 21st century. In times of increasing complexity and
a “knowing-doing gap”, as Scharmer [5] coins it, HEIs would do well to prepare for a systemic upgrade
in order to keep up with societal demands, specifically the challenge of sustainable development.
Currently HEIs around the world are at very different stages of development, described as stratification
of higher education [63]. We would go one step further and argue that each HEI in itself is stratified as
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is, as different organizational subsystems emphasize different worldviews and exhibit different levels
of maturity within a given worldview. Transformation would thus necessitate a consciously chosen
multi-level approach.

However, this systemic upgrading is no easy task, especially with the principles of systemic
development in mind (see Section 2.2.2). For example, how does one ensure and maintain the quality
of teaching and testing while experimenting with new forms of education? How does one decide what
to keep from the “old” system and how to transcend it in light of newly adopted core principles? And
how should one address different subsystems of a given HEI? As these questions do not have a fixed
answer, change agents might profit from engaging in peer networks (see Section 4).

At the very least, HEIs should practice self-reflection, open up to societal discourse, and prepare
for necessary change, if judged to be appropriate. This includes that not all subsystems have to
embrace complexity and transdisciplinary research. If, for example, a molecular biologist finds that
robust quantitative methods (based on the idea of falsification and statistical inference) and exclusive
discourse within their disciplinary niche are still the most fitting approaches, then change agents would
do well to support them in continuing that type of research. At the same time, the communication of
research results and processes might be adjusted by publishing in open access journals and including
students in the research process to facilitate research-based learning. Similarly, research questions
connected to hot topics such as climate change might be favored.

As most HEIs are expected to be centered around the traditional 1.0 or modern 2.0 worldviews,
the next step would likely be one of strengthening the ideas of quality control (traditional worldview)
and process optimization (modern worldview), while also championing dialogical forms of research and
education (postmodern worldview). Inspiration for taking the predominant HEI 2.0 one step further
can be found in J.G. Wissema’s 3GU model [64], mainly with regards to restructuring HEIs—enabling
more interdisciplinary research in institutes, professionalizing HEI management, and promoting
entrepreneurial activities and outreach.

In sum, the integration of more participatory, open, and transdisciplinary practices should be
encouraged at all levels while simultaneously consolidating methodological rigor and effective process
management—rethinking prevalent ways of HEI organization. In this way, a University or HEI 4.0
will become an infrastructure platform for cross-sectoral communication, facilitating open science and
co-creative problem solving.

3.2.1. University 4.0 Practices for Education, Research, and Governance

Even though the systemic development of a given HEI can hardly be prescribed generically,
some examples for different fields of action might be helpful to inspire customized measures. Thus, we will
present a couple of loosely chosen best practices for the areas of education, research, and governance.

Education. As HEIs will move toward a larger proportion of postmodern and integrative practices,
education will likely be focused on a whole-person approach, developing (personal) competencies in
co-creative settings, rather than on knowledge and methods only [65]. One didactic approach that has
been proven vital for leading co-creative seminars with learning groups of all levels is Ruth Cohn’s
Theme-Centered Interaction (TCI). TCI offers a clear framework for dynamically balancing different
factors of group learning—namely, the subject matter (“it”) at hand, the needs of the group (“we”),
the needs of each individual (“I”), as well as the demands of the specific context (the “globe”) [66]
(see Figure 1 for a display of the TCI model). Although it was originally developed for facilitating
group therapy sessions, it has successfully been applied to classrooms in both primary, secondary,
and higher education (see the work of Sylke Meyerhuber et al. [67] for its application to higher
education). Its goal is to promote what Ruth Cohn called “living learning”, a kind of learning which is
based on the humanistic ideal of meeting the psychological needs of the group members in order to
facilitate personal growth [66] (cf. p. 19). Living learning is further described as being “emancipatory
in nature” and thus, supporting self-leadership; as viewing the group as a “source of learning”; as
being led by teachers that are also co-learning; and as being oriented toward meaningful experiences
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and behavior [68] (p. 142). Due to its holistic nature, this approach seems well suited for facilitating
transformative learning, especially education for sustainable development.Sustainability 2020, 11, x FOR PEER REVIEW 8 of 29 
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From our experience, the Theme-Centered Interaction (TCI) approach is especially helpful for
dealing with emerging topics and for integrating all kinds of disturbances (e.g., personal irritation,
side talks, group conflicts, or arising needs) that would otherwise negatively impact the learning
process [69]. Moreover, it accounts for both the relative autonomy and interdependence of human
beings [70]—facilitating mutual respect and self-responsibility at the same time—and thus, sets the
stage for co-creative learning and working. As a principles-based approach, it can theoretically be used
with all kinds of group settings, regardless of the underlying worldview, and seems to be a promising
approach for gently paving the way toward integrative education of HEIs 4.0. HEI leaders could
therefore offer personnel development courses to lecturers of all levels on the TCI approach to facilitate
a systemic upgrade of teaching methods. Furthermore, HEIs could initiate courses or information
material on other didactical topics such as competency-based learning, blended learning, whole person
education, research-based learning, and education for sustainable development (see e.g., [71,72]).

Research. The transdisciplinary living lab approach illustrates how a University or HEI 4.0 can
attempt to contribute to sustainable development through novel research practices. The basic idea
is to “leverage the campus as a test bed for sustainability” [73], integrating faculty, staff, researchers,
and students into the process and using rapid prototyping methodologies for finding local solutions for
global sustainability challenges. Living labs are moreover described as “open innovation ecosystems
based on a systematic user co-creation approach” and have similarities to approaches such as real world
laboratories, urban transition labs, and transformation labs [57] (cf. 32). In essence, they are focused
on real-world application and effective problem solving through collaborative and open research.
As such, living labs are not confined to the research category, but strongly interlink research with
education, campus operations, and outreach, mirroring the cross-sector collaboration that is needed
for promoting sustainable development. However, while the living lab approach is still emerging and
preparing the ground for the integrative HEI 4.0, HEIs should not forget to also strengthen sound
research practices on all levels, for example, by supporting open access publication or by prescribing
study pre-registration to fight p-hacking [74,75].

Governance. As the example of living labs goes to show, governance for sustainable development
will increasingly be framed as a community task with the advent of postmodern HEIs 3.0 and integrative
HEIs 4.0. According to Niedlich et al. [9] (p. 11), HEIs will then describe their purpose as that of being
a change agent and not merely a knowledge producer, closely tied to civil society and other external
actors. In this way, HEI management becomes a part of the community. Furthermore, sustainability
governance will increasingly be based on a whole-institution approach and facilitate cross-sectional
and inter-organizational decision-making processes. This includes pursuing multiple dimensions of
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sustainability and other cross-cutting issues simultaneously in an ambidextrous approach [9] (cf. p. 14).
Living labs are one possible expression of integrative sustainability governance at HEIs 4.0, especially
at older institutions. However, smaller and more rural institutions might be better able to make
the transition toward postmodern and integrative practices of sustainability governance than larger
institutions with a long history of traditional and modern practices.

In essence, the development of higher education can be described as a process of progressively
opening up to stakeholders of all kinds and of integrating participatory methods. This movement of
opening up enables HEIs to keep up with societal change and to provide learning arrangements that not
only address cognitive development, but also emotional and even moral and spiritual development.

Thus, the main strategy to deal with increasing complexity is argued to be found in the facilitation
of systemic development toward more integrative approaches, while trying to consolidate lessons
and standards from preceding phases. As HEIs are invariably stratified organizations including
a multitude of subsystems and worldviews, this strategy should be consciously adopted as a stratified
or multi-dimensional approach, enabling each subsystem of a given HEI to take the next necessary
step or to strengthen what is working well. In other words, HEIs should be wary of a one-size-fits-all
approach and address each subsystem independently, allowing for stratified, parallel development
with a general tendency toward integrative practices, as reflected in the whole-institution approach for
sustainability governance and the broader model of University or HEI 4.0.

As the complexity of this task could easily overwhelm local change agents, we have found that
this main strategy is often supported by inter-organizational networking among peers. Moreover,
inter-organizational collaboration can be seen as a central organizational element of the University 4.0
model. Therefore, inter-organizational networking will be discussed in the following section as the
second, more specialized strategy for dealing with increased complexity.

4. The Role of Inter-Organizational Networks for Higher Education Development

To reiterate, if higher education institutions (HEIs) are willing to meet the complex challenge
of sustainable development (SD), they would do well to raise their general capacity to deal with
complexity. This strategy of living up to SD by upgrading the metaphorical operating system of
a given HEI has been argued to be the primary strategy of choice for sustainable HEI development.
However, if dealing with evermore complexity can be described as a process of opening up to various
stakeholders and thus increasing inter-organizational collaboration, how can this process be designed
and formally supported?

One of the more tangible ways of inter-organizational communication and collaboration is that of
participating in specialized networks, especially for cross-cutting topics such as SD. The second strategy
to deal with increasingly complex demands is therefore described in the following as the strategy of
inter-organizational networking. As Kurt de Wit [76] and Jeffrey Selingo [77] point out, successful HEIs are
increasingly networked and work in alliances to tackle common challenges. Their networking activities
include both internal and external stakeholders. In this paper, we are going to focus on the latter.

Scientific conceptions of networks come in many shapes and sizes. One dominant line of research
views basically all relationships as part of a bigger network of relationships that make up society as
a whole [78]. This perspective is built on the idea that “networks do not have boundaries” [79] (p. 1039)
and forms the basis for quantitative network analysis and the famous “small worlds” theorem.

However, another line of research uses the term network to describe informal patterns of
coordination that are based on personal relations and that bypass formal ways of decision making [80].
Thus, from this point of view, networks are seen as a special form of social coordination and are usually
linked to phenomena such as cliques, corruption, and insider relationships [78].

Both lines of research have in common that they highlight the power of personal relationships
for the distribution of information and resources. In this paper, we are assuming a middle ground
position: on the basis of the works of Heiko Kleve [81,82], we regard networks as both formal and
informal patterns of coordination that cut across other forms of organizations in highly specialized
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societies, such as higher education institutions or enterprises, or even sectors such as politics and
higher education in general. Networks thus fulfill the function of bridging units that are functioning
separately from one another in order to solve problems that are hard to solve for each unit separately.
In this sense, phenomena such as public-private partnerships can be seen as networks [83].

According to Kleve, networks are formed when highly differentiated expert organizations
(e.g., hospitals, enterprises, or HEIs) are not able to solve current issues on their own or when the
contribution of formal ways to problem solving is doubted [82] (cf. p. 354). In line with the sociological
systems theory of Niklas Luhmann [84], networks are characterized by the principle of personal
reciprocity, i.e., by the binary code of giving and taking [82] (p. 360). In other words, the power of
networks relies on trust, the principle of mutual exchange, as well as on mutual expectations.

In higher education, inter-organizational networks are formed to enable flow of information and
problem solving across organizations, usually with respect to specialized administrative and operative
topics like that of digitalization, international recruitment, legal affairs, or online education [77].
Furthermore, cross-cutting research topics such as sustainable development or advancement of
research methods can also be the focal point of inter-organizational networks, connecting professionals
experiencing similar challenges.

Building on Kleve’s conception, the success of inter-organizational networks should be dependent
on the degree of exchange (and thus, giving and taking) within the network and on the degree of
perceived reduction of complexity among its members. Ideally, both factors would help members with
solving issues—both complex and trivial—at their respective organizations. However, we propose
that the prototypical conception of a network differs greatly depending on the worldviews of the
participating members, be they individuals or organizations. Hence, if network managers want to
initiate lively exchange and to reduce the perceived complexity of their network’s members, they should
account for different expectations and worldviews.

In Section 4.1, we will thus bring forward different conceptions of networks on the basis of Graves’
worldview model (see Section 2.2) and discuss implications for network management, especially in the
context of higher education and sustainable development. The theoretical exploration is followed by
a short case study in Section 4.2 on how the presented ideas were applied in the network “HOCH-N”.
The project name HOCH-N stands for “Sustainability at Higher Education Institutions”. The project
was funded by the Federal Ministry of Education and Research (BMBF), Germany to conduct research
on sustainability at HEIs from the view of a whole-institutional approach and to build a network of HEI
members that engage in SD [4,85]. This project serves as an empirical back-drop for the presented ideas.
The authors are part of the HOCH-N network management team and thus have had the opportunity
to compare theoretical ideas on networks with practical experiences.

4.1. Network Management from a Worldview Perspective

When HEIs are increasingly seeking out inter-organizational networks in order to tackle complex
cross-cutting issues, the question has to be answered how these networks should be managed.
As pointed out above, the term network is used to describe social phenomena of very different scope
and sizes—a circumstance that complicates the conscious initiation and coordination of networks. If all
relationships are part of a large invisible network, how could networks possibly be managed? Or if
networks are seen as informal corrupt cliques, is their use not immoral per se?

However, combining the idea of networks as inter-organizational patterns of giving and taking with
the idea of systemic worldviews, the following table and paragraphs are intended to highlight different
conceptions of networks and principles of network management. From a worldview perspective,
four types of networks are relevant for the advancement of HEIs or other expert organizations
(see Table 3). These four types could be preceded by a fifth type of network, but as this one would
indeed be marked by the aforementioned bypassing of formal decision making (and therefore, disposed
to corruption), it is not included as a viable or advisable basis for deliberate network management.
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Table 3. Four types of networks from a worldview perspective.

Network Type 1.0 Network Type 2.0 Network Type 3.0 Network Type 4.0

label traditionalist modern postmodern integrative

motivation to participate in
a network

staying in synch with the herd;
standing and fighting together

staying in touch with the best; finding
an audience; bartering of ideas with

peers; reaching influential people

meeting like-minded people; finding
support and supporting others;
sharing challenges with peers

sparking and finding inspiration;
co-creating solutions for common

challenges

conception of giving administering; providing;
offering; depositing investing (ROI) tending needs; paying it forward sharing gifts; helping to build

a thriving system

taking is seen as justified (based on principles and
liability) a reward and the point of the exchange selfish or as a cause for feeling

indebted
an opportunity for growth; a means

for building something bigger

character brotherhood/lobby competitive game/market campfire jazz session

types and characteristics of
meetings and events

official, regular, structured,
and orchestrated

big, output oriented, scientific
conference with shorter sessions and

market of ideas

conference or camp with workshops;
organic and plant-based food; cosy

hubs, labs, and camps; leaving space
for experimentation

implications for network
management

focus on stipulating standards;
political work; adopting resolutions;

strict admission criteria; clear network
structure with committees, boards etc.;
communication with authorities in the

field

focus on high quality input and
visibility; highlighting best practices;

organizing conferences; enabling
exchange and opportunities for

presentations;

focus on creating a safe space to
discuss common problems;

strengthening bonds; organizing
workshops; sustainable catering;

providing resources

focus on enabling co-creation and
innovation; holding the space;

highlighting creativity methods and
inspiring solutions; open source and

sharing culture

examples from HOCH-N

three distinct levels of membership
(from individuals to institutions,

criteria based);
practitioner’s guides; support by

federal ministry; consulting committee
with experts

practitioner’s guides with toolboxes
and best practices; collection of more
than 700 best practices on digital map;
scientific and networking conferences

stakeholder-oriented interdisciplinary
research; practitioner’s guides;

regional networking hubs; digital map
of sustainability researchers in

Germany; free resources

co-creation hubs with innovative
methods (LEGO Serious Play®,

systemic constellations, Theory U)
focused on systemic transformation
and whole-institutional approach
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Network type 1.0. When a network is characterized by more traditional traits (see Section 2.2),
it will likely be focused around the idea of finding and voicing common standards and concerns.
Likewise, traditionalist network members might participate in a network in order to stay in synch with
their peers and to comply with authorities in the field. If a network manager considers her network to
be a more traditional network type 1.0, she could thus focus on more formal rules for admission and
meetings, on providing orientation for its members, and on enabling communication with experts and
authorities in the field.

Network type 2.0. A network type 2.0, based on the modern worldview, would in contrast be
geared toward friendly competition among its members, seeking to learn from the best, and to find an
audience themselves. Giving and taking are then seen more as a transaction and networking itself as an
opportunity for marketing oneself or ideas. In order to fulfill the expectations of a network that is best
characterized in terms of the modern worldview, network managers should then focus on providing
plenty of opportunities for the presentation of ideas and personal exchange. Furthermore, it could be
well-advised to champion best practices and to favor shorter and frequent sessions during events. With
respect to higher education development, typical themes might include resource efficiency, quantitative
methods, mainstream quantitative science, and digitalization.

Network type 3.0. When networks are formed around topics of social or environmental issues,
they tend to focus much more on community building and workshops than on career advancement
or efficient presentation of research results. A network type 3.0 is in essence built around the idea of
mutual support and sharing, and giving and taking are likewise seen as a matter of tending needs
and humble receiving. Its members might, therefore, expect more workshop-like formats during
events, freely available resources, and low admission criteria. The topics of sustainable development
or advancement of qualitative and transdisciplinary research lend themselves quite naturally to these
postmodern network types 3.0. Network managers of more postmodern networks would therefore
be well-advised to focus on dialogue, transparency, and responsible event hosting (especially with
regards to catering).

Network type 4.0. When networks are more centered around the integrative worldview, they tend
to be less predictable in their choice of tools and structures as their main focus lies on flexible problem
solving and co-creative work with open outcomes. The main driver of a network type 4.0 seems
to be the challenge of complexity and the desire to go beyond dogmatic and pre-defined solutions.
While integrative networks might commit to a certain type of method (such as systemic constellations,
LEGO Serious Play®, or methods from Theory U or the Art of Hosting), their key feature is that of
co-creative work in the present moment—which can be likened to a jazz session, building both on
a strong base of competence and on common standards while striving on present-moment interaction
and improvisation.

In that regard, tools might be important for a network type 4.0, but only on the basis of mindful
application and benevolent intentions as giving and taking are seen as a matter of sharing gifts.
To set the stage for mindfulness, integrative networks often include relaxation techniques, meditation,
or other practices from spiritual traditions. A network manager of an integrative network type 4.0 thus
needs to fill the role of a facilitator, setting and holding the space for safe sharing of ideas. Because
this type of interaction is rather atypical in mainstream scientific communities, integrative network
events are usually either smaller-scale events (often labeled with alternative terms such as hubs, labs,
or camps) or sub-tracks at larger, more typical scientific events.

Taking everything together, several distinct types of networks can be described through the lens of
Clare W. Graves’ worldview model. On the basis of the principles of systemic development laid out in
Section 2.2.1, it is, however, unlikely that a network or its members will be a pure representation of one of
the four network types. Nonetheless, network managers should be aware of the values and worldviews
that are most prevalent in their respective field in order to promote coherent structures, facilitating the
problem solving capabilities of networks. When the character of a network is experienced as incoherent
to its contents, it puts the integrity and ultimately the liveliness and effectivity of the network at risk.
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All in all, we propose that the design of a network should be intended to roughly match the
worldview of a network’s members and, in short, meet the network’s participants where they are.
This will most likely lead to a multi-level approach, serving multiple worldviews at once, while stressing
one or two in particular. A bias toward inclusion of integrative approaches (network type 4.0) might
furthermore be called for when a network is dealing with a particularly challenging issue in order to
facilitate effective and co-creative problem solving.

4.2. Case Study: Managing the HOCH-N Network

Some examples from the HOCH-N network on sustainability in higher education in Germany are
to illustrate the application of the presented ideas and to find the first answers to research question
B2: How can inter-organizational networks contribute to the integration of SD into HEIs and to the
general systemic development of HEIs? The case study is intended to explore practical application of
the aforementioned conceptions (Section 4.1), thereby inspiring self-reflection in the reader (cf. [13,14],
see Section 1). Hence, it demonstrates how key structures, products, and services of the HOCH-N
network are set up to serve different worldviews and to promote systemic transformation.

Being part of the HOCH-N network management team, we could build our analysis on both
publicly available resources and on internal documents and discussions. As the first step, we identified
the most pivotal aspects of the network’s design and outputs. Thereafter, we analyzed both the
conceptualization and realization of those aspects on the basis of Graves’ model (see Sections 2.2.1
and 3.1) and its application to networks (see Section 4.1), identifying (a) main drivers of participation
in the HOCH-N network and (b) the respective worldviews that are predominantly served.

Case Study Results

The general design of the HOCH-N network is mostly based around postmodern ideas
(network type 3.0) as the HOCH-N network is intended to promote the inclusion of sustainable
development into HEIs’ practices and curricula and the topic itself is typically associated with
a postmodern worldview. This includes free membership and resources, low admission criteria,
stakeholder inclusion, and a focus on smaller regional events (in order to facilitate personal exchange
and to minimize travel costs and carbon footprint). However, in order to make the network more
resilient and agile, the core structures, tools, and products of HOCH-N are designed to serve multiple
worldviews at once, building on our own ideas and on empirical research on networks of HOCH-N
network members [86,87].

To begin with, as HOCH-N is touching issues of both higher education politics and HEI governance,
it has come to adopt certain traits of a more traditional network type 1.0. For example, three distinct
levels of membership were defined with different barriers of entry. On the lowest level, each interested
individual can participate. On the second level, members of HEIs can join HOCH-N individually, as
long as they have attended a HOCH-N event. Moreover, level two members appear on the digital map
(see below) and have to provide three best-practice examples concerning SD from their respective HEI
as well as a short motivational statement for their membership. On the third level, HEIs as a whole can
join HOCH-N as long as they demonstrate their engagement for SD with examples in six different fields
of action, have the explicit support of leadership, and fulfill further structural criteria (for example,
publication of a sustainability report). This three-level membership structure is intended to serve both
the need for hierarchy and structure (traditional network type 1.0) as well as the disposition toward
community and inclusion (postmodern network type 3.0).

The most engaging feature of the HOCH-N network is probably to be found in the networking
events for sustainability at HEIs, enabling personal networking, exchange of concepts and ideas,
and collaborative work on common issues. As the project evolved, several types of events have proven
to be vital. As we identified community building (network type 3.0) and innovative problem solving
(network type 4.0) to be the main drivers for HOCH-N members to participate, the typical HOCH-N
events have turned more and more into so called hubs with either a focus on regional networking or
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innovative methods. The latter are usually smaller-scale events or sub-tracks with a focus on systemic
methods (like LEGO Serious Play®, systemic constellations [88], or methods from Theory U [41]) in
order to build the needed capacity to deal with complexity (see Sections 2 and 3). This does not mean
that more standard event formats and presentations of scientific results are not valued—these formats
merely play a lesser role as the topic of SD is less linked to mainstream scientific careers.

Going beyond physical events, one of the key features of HOCH-N’s website is the digital map of
sustainable development at German HEIs (see Figure 2), programmed and maintained at the University
of Hamburg [89,90]. As all level two members have to contribute a personal picture, a motivational
statement, and have to highlight three examples of engagement for SD at their HEI, the map is able to
fulfill several functions at once. First of all, it is intended to facilitate bilateral exchange via personal
profiles as a kind of who-is-who of sustainability champions at German HEI (fitting network types 2.0
and 3.0). Moreover, it is also a rich collection of best-practices, with currently more than 700 entries from
250 individuals from 133 different German HEIs (again fitting network types 2.0 and 3.0), representing
roughly a third of all German HEIs. The map is currently being re-programmed to include a novel
search and database feature, enabling users to display, for example, all best-practices dealing with
education for SD or SD governance (see [90] for the URL).
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As HOCH-N was not only set up as a network but also as a research alliance, the project has also
produced substantial results in six different fields of action: reporting [91], governance [7,9,92,93],
teaching & education [94,95], research [62,96], operations [97,98], and transfer [99,100]. The six
corresponding work packages have published practitioner’s guides (see references above), available
free of charge as print versions and PDFs (currently, only the guide on sustainability governance is
available in English). These guides represent a major milestone in advancing SD at German HEIs as they
help to provide interested but inexperienced members of HEIs with overviews, checklists, guidelines,
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and inspiration for SD at HEIs. The practitioner’s guides lend themselves to all four network types and
thus help to ensure the success of the network. All guides will also be turned into short online video
courses and merged on a common homepage to reflect the whole-institution approach, in line with the
integrative worldview.

All in all, the HOCH-N network is intended to facilitate lively giving and taking, for example,
by providing free resources and practitioner’s guides, networking events, and by involving members
and other stakeholders in the development of said resources. Its main focus is on serving the
postmodern and integrative worldviews with networking events, innovation hubs, the digital map,
and with practitioner’s guides, while at the same time also serving and respecting both the traditional
and modern worldview. Most key features were therefore designed to reflect a wide variety of needs.
In this way, the HOCH-N networks tries to strengthen local change agents at HEIs and to provide
them with inspiration through best practices, handbooks, and innovative methods, gently nudging
systemic transformation toward a whole-institutional approach of SD.

5. Discussion

As members of the HOCH-N project, our work is focused on supporting HEIs in integrating
sustainability into their education, research, governance, operations, reporting, and transfer,
implementing the whole-institution approach. However, HEIs around the world are also facing
the difficult task of dealing with multiple complex trends simultaneously while trying to maintain
the ability to take action in times of uncertainty. Consequently, the implementation of measures for
issues such as sustainable development often falls short. Otto Scharmer summarizes the challenge of
implementing sustainable development in HEIs and society in general:

“The difficulties we have in meeting today’s global challenges, such as implementing the
17 Sustainable Development Goals (SDGs) worldwide, are not caused by a knowledge gap. We have
all the knowledge we need. The problem is a knowing-doing gap: a disconnect between our collective
consciousness and our collective actions. ( . . . ) To address these issues at their root requires two things:
new platforms for cross-sector co-creation and an upgrade in the operating system that people use to
collaborate—practices that facilitate a shift from ego-system to eco-system awareness.” [6]

Similarly, we have proposed two main strategies for HEIs for dealing with the challenge of
complexity: (a) promoting systemic development of a HEI by updating its self-concept and worldview,
enabling the HEI to deal with more complexity, and (b) participating in inter-organizational networks in
order to promote transformative capabilities and problem solving across organizations. Both strategies
combined are argued to enable HEIs to deal with increasing levels of complexity in general and the
challenge of sustainable development in particular.

In essence, the systemic development of higher education is laid out as one of progressively
opening up to internal and external stakeholders and thus, embracing interconnected and open
environments. Ideally, this enables HEIs to keep up with societal change and to deal with increasing
complexity, gradually leaving professional silos behind and allowing co-creative problem solving and
collaboration to occur.

As HEIs are stratified organizations consisting of diverse subsystems, this strategy should be
consciously adopted as a multi-level approach, enabling each subsystem of a given HEI to take the
next necessary step—or alternatively, to strengthen best practices at the current level of development.
Consciously developing a stratified university or HEI following the integrative University 4.0 model
requires the ability of change agents and leaders to tolerate ambiguity and tension, appreciating the
value of each distinct worldview of each subsystem while still trying to plant the seed of systemic
growth. It is thus dependent on the personal development of leaders and their ability to embrace
uncertainty, as qualitative research by Barret C. Brown suggests [47]. Brown further concludes that
in order for global sustainability to be achieved, leaders would need to build their decisions (a) on
a “deep inner foundation”; (b) on the conscious application of systems theory, complexity theory,
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or integral theory; and (c) on mindfully responding to emerging topics by following an “adaptive
design management” approach [47] (cf. 566).

As HEIs have to manage several complex issues at once, it might be argued that the simultaneity
of trends would hinder general systemic development. However, some of these trends could
actually accelerate systemic development by challenging predominant worldviews and processes.
Specifically the trend of digitalization might indeed create windows of opportunity for systemic
upgrades, as Giesenbauer [101] argues. For example, digital administration tools might facilitate the
development from HEI 1.0 to 2.0 by promoting transparent process management; interactive tools
might moreover facilitate the development from HEI 2.0 to 3.0 by increasing participation, stakeholder
engagement, and transparency; and new tools for networking and collaboration might finally facilitate
the development from HEI 3.0 to 4.0 by enabling inter-organizational and co-creative work processes.

The latter aspect hints at a particular feature of integrative HEIs 4.0 as those are expected to be
highly networked. Organizational psychologist Peter Kruse [102] proposes that the challenge of rising
complexity can only be successfully managed when the density of network connections in a given
organization are increased significantly in order to tap into the organization’s inherent problem solving
capacities and intelligence. Analogous to neural networks, inter- and intra-organizational networks
thrive on resonance and exchange of information in order to create viable solutions. Once different
members are connected and resonate with each other, co-creative solutions can potentially emerge.
Thus, a higher network density increases the chance of effective problem solving.

In this sense, inter-organizational networks play an important role in enabling HEIs to promote
systemic development. At the very least, network managers should reflect the worldviews and
expectations of their networks’ members in the design of their network in order to assist fruitful
exchange. Ideally, they would additionally reflect how the systemic development of their members’
organizations is likely going to unfold and design their network in a way that facilitates and even
accelerates further systemic upgrades. The case study of the HOCH-N network illustrates that different
structural features, events, and products can be used to serve different worldviews in order to build an
agile network.

The case study is not without limitations. First and foremost, the authors are part of the network
management team themselves and thus, are possibly biased. Furthermore, a single case delivers
mainly anecdotal evidence. At the same time, the case study goes to show that accounting for different
worldviews can help to inform the conception of a network, strengthening its strategic flexibility.
Theoretically, this should improve a network’s impact and help its members with the task of systemic
transformation. However, while we are confident that HOCH-N supports the systemic transformation
of HEIs in Germany toward a whole-institution approach and a University 4.0 model, these effects are
difficult to operationalize and quantify. Further research, both qualitative and quantitative, would be
needed to substantiate our findings and convictions.

Moreover, even while cross-sector collaboration might be needed for effective societal solutions,
its implementation can be challenging, especially with regards to different narratives and organizing
principles across sectors [103]. Thus, the diversity of inter-organizational networks does not only
represent an asset for co-creativity, but also a liability for effective coordination. Network managers
should therefore keep an eye on communication practices and trust levels within their network as
co-creative collaboration is dependent on both.

6. Conclusions

How can higher education institutions become change agents for sustainable development while
also having to respond to increasingly complex demands simultaneously? These demands include
massification, globalization, marketization, and digitalization. The pressure is further intensified by
increased competition for grants and placements in rankings. In order to deal with the increased
complexity, two main strategies can be identified: (a) promoting general systemic development
of a given HEI (upgrading the HEI’s “operating system”), progressively opening up to various
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stakeholders and focusing on co-creative collaboration, and (b) participating in inter-organizational
networks in order to find inspiration for dealing with challenging trends. The multi-dimensional and
networked organizational model of an integrative University 4.0 is argued to be suitable for following
both strategies and consequently managing complexity.

Building on Clare. W. Graves model of systemic development, both general systemic development
as well as the development of HEIs and inter-organizational networks can be described with a single
coherent framework, supplying change agents with a navigational tool for systemic development.
Further research is needed to elaborate on the presented ideas and to test their practical application.

All in all, our research suggests that it would be advisable for HEI management to build on
the idea of a University 4.0, focusing on increased collaboration, co-creativity, and general systemic
development. If higher education institutions are to contribute to mastery of pressing societal issues
such as climate change and global migration, they should therefore reflect their dominant worldviews,
making sure that they are not unnecessarily stuck in practices that were developed during very different
times—e.g., to disseminate absolute truths in pre-democratic societies (HEI 1.0) or to standardize the
scientific process in the Modern Age (HEI 2.0). While these phases were necessary for the development
of higher education and their best practices still hold value, HEIs should progressively increase
collaboration with stakeholders of all kinds in the generation of both knowledge and solutions,
requiring increased intra- and inter-organizational network density.

In this way, adopting the concept of an integrative HEI or University 4.0 could enable HEIs to
deal with the complex demands of the 21st century. Moreover, network managers could support
the systemic transformation of HEIs by designing integrative inter-organizational networks that are
focused on reducing perceived complexity and inspiring lively exchange. Both strategies combined
might help HEIs to live up to the challenge of sustainable development and to become change agents
for a sustainable future.
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