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Abstract. Higher education has a unique role to play in global sustainability, because
it can become an agency for change [1], [2], [3]. It is often discussed that curricula
need to be multidisciplinary, and the way we learn needs to be changed in order to
solve the complexity of sustainable development [SD] [2], [4]. Innovation and design
can humanise and disperse newly considered technologies - and therefore catalyse
SD.
This paper will discuss the importance of building a shared view on SD within
innovation and design education. This discussion will build on the author’s previous
research on students’ well-being and views, as drivers to become change agents in SD
[5]. The paper will explore two models of SD and make a link with disciplinarity in
higher education. A comparison will be made between the meanings of innovation
and design. The main ingredients of both concepts will be used in the discussion.

Education
The educational system aims to prepare young people for the future, or more
specifically, how to cope with potential problems and how to influence their future
[1], [6]. Education involves formal and informal learning processes, and participates
in how we see the world [7]. Because education prepares for the future, it anticipates
on the assumed needs of society. The industrial age has influenced the thinking within
and the structure of the educational system [7], [8]. Reductionism and analytical
thinking are the main drivers for the learning process, feeding into the industrial age
[8]. Higher education can be seen as one of the most advanced stages in the
educational system, and prepares future generations of professionals [9].
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Sustainability
Environmental and social problems have come to the fore over the last century. As a
result, our quality of life [QoL] is facing unprecedented consequences. SD covers the
activities to counteract these problems. Institutions of higher education form the main
body in society to develop knowledge, and therefore have unique potentials to
contribute to SD [10]. However, Orr [6] argues that the people who most influence
un-sustainability are the professionals who graduated from higher education.
We can question ourselves as to whether there is something wrong with the
worldviews, i.e. the conception of the world, created during higher education - or do
students lack vision, i.e. imagination and direction for the future? Note that these are
main tasks of education.
As long as students lack core understanding and vision about sustainability, the
transition towards a sustainable future will be doubtful [3]. Adaptations in curricula
will not be enough, and universities will have to change their learning processes. In
order to understand these learning processes, we need to understand how people think
about sustainability and what their vision for the future is in order to get there. These
questions are specifically of interest for people who will potentially shape our future,
i.e. higher education students in courses in design or innovation.

Conception of sustainability?
It is often discussed that SD aims to maintain or enhance the QoL of all people on this
planet, living now and in the future. Since there is no overall definition on QoL [11],
[12], [13],[14], the author proposes to combine the model of Rauschmayer et al [11],
Veenhoven [14] and the Millennium Ecosystem Assessment Board [15] into the
model in figure 1 [5].
QoL is about being able to fulfil human needs, i.e. having capabilities and feeling
good about this, or well-being. The qualities found in the environment can be seen as
outer capabilities, e.g. ecosystems. Qualities found in the individual can be seen as
inner capabilities, e.g. state of society [5]. The link between the two constituents is
driven by needs and enabled by strategies [11]. Outer well-being indicates that a
positive fulfilment of a need creates benefits beyond an individual, and inner wellbeing indicates an individual’s experience. The outer and inner well-being, at a
certain point in time, can be seen as the inner capability for a future event.
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Figure 1: Different aspects to consider when thinking about sustainability [5]

Views on sustainability
Rauschmayer et al [11] argue that people’s views on SD are determined by their
beliefs - and more specifically, their beliefs on the importance of different needs and
their beliefs to choose a certain strategy to fulfil that need (Figure 1). There are
indications that people’s experience of fulfilment of needs will influence their beliefs
on the importance of future needs and the strategies, i.e. well-being influences
people’s view on SD [5]. Hopwood et al [16] described a map on different views on
sustainable development (Figure 2). They consider that people’s views on SD are
determined by environmental concerns, and concerns regarding socio-economic wellbeing and equality. Note that the determinations by Rauschmayer et al [11] and
Hopwood et al [16] draw a parallel. More specifically, beliefs to choose a strategy to
fulfil a need can be found in capabilities of technology and environmental services.
The importance of different needs will indicate someone’s concern that not every
person can experience a fulfilling life by only having a fulfilment up to a certain level
of needs.
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Figure 2: Different views on how to develop a sustainable future [16]

Within the SD debate area (Figure 2), three main approaches can be distilled; Status
Quo, reform and transformation [16]. The ‘Status Quo’ followers acknowledge the
need for change, but see no overwhelming problems facing environment or society.
As a result, they see an approach that does not require fundamental changes to society
[16]. The ‘reform’ group recognises mounting problems. However, in their view, they
do not expect a collapse in ecological or social systems, and nor do they see a
necessity for fundamental changes [16]. The root of the problem in this approach is
seen as the imbalance and lack of knowledge and information [16]. The ‘transform’
followers are concerned with mounting problems facing the environment and society.
These followers see society and the way that humans interrelate and relate with the
environment as the cause of these problems [16].

Sustainability and educational disciplines
Sustainability issues are complex and cannot be understood in isolation; therefore,
sustainability challenges reductionists, i.e. the main stream in thinking in the
industrial age [9]. Reductionists try to describe the world within the boundary which
they call discipline. The model in figure 1 can be interpreted differently according to
someone’s ‘discipline’. In addition to this, some disciplines will solely focus on one
aspect of the model, e.g. fundamental chemistry, while others will combine multiple
aspects, e.g. ecology.
Inter-disciplinarity is a collaborative process which attempts to go beyond the
traditional boundaries in order to come up with a solution to a concerned question [9].
Multi-disiplinarity can be seen as the least favourite because it does not consider the
relatedness of disciplines. Trans-disciplinarity, on the other hand, is more complex
because the research question reaches across several disciplines [9].
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The main fields within higher education can be considered as science, humanities and
arts. It can be assumed that if higher education includes sustainability in its
curriculum, sciences will predominantly focus on capabilities, humanities will focus
on needs, and strategies and arts will focus on well-being. Note that this is only an
assumption of general trends, and deviations are possible.

Innovation and design for sustainability
An innovation is an idea that is further developed so that it is reliable on a meaningful
scale [17]. Often, the context is not yet right to transform an invention into an
innovation - and as a result, innovations can come years after the invention. In the
contemporary understanding of innovation, the meaningful scale is often considered,
as within an economic market. In order to reach a meaningful scale, knowledge from
different fields needs to be combined [17]. This knowledge also includes tacit
knowledge, i.e. intangible knowledge derived from experience of actions and
interactions in a certain context [18]. Traditionally, this means that in order to
innovate, people from different disciplines need to collaborate to develop new
knowledge, and this process is called organisational learning [17], [18]. Innovation is
key in SD because it can spread out necessary changes. One of the problems why
higher education is not proactive enough in SD is that higher education is over
emphasising individual learning and not enough organisational learning [19].
Design can be seen as the link between technology and humans. Designers are often
considered as creative thinkers. Creativity might, for some people, indicate chaos and
serendipity; however, designers follow a process. During this process, designers learn
and use a thinking pattern which is different to analytical or linear thinking. Designers
explore multiple solutions and are not afraid to iterate parts of the process. This
learning process is often called design thinking. Designers follow this process because
they need to make trade-offs between multidisciplinary requirements. In this way, a
designer has the capacity to build different scenarios concerning different parameters,
ranging across marketing, manufacturing (from material selection until distribution),
aesthetics, ergonomics, etc. Design thinking also includes coping with uncertainty and
ambiguity in order to be able to further explore new directions and come up with
unexpected solutions. Designers have unique potentials for SD because their work
creates novel ideas and considers all aspects of QoL. This work is driven by human
needs, evaluated by people’s well-being and enabled by capabilities (Figure 1).
The application of design in a company can range from no design, to design as
applying style, to design as part of the process, to eventually design as the key part to
encourage innovation [20]. We can say that the boundary between innovation and
design is getting smaller and smaller. Maybe, the main difference between the two
could be that innovation focuses on quantity of knowledge, whereas design focuses on
quantity of ideas in order to come up with qualitative and effective solutions. Both
concepts need each other in SD because design can bring new novel and sustainable
ideas into the world and innovation can spread these ideas into society.
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Discussion
Inter-disciplinary and trans-disciplinary work are key ingredients for SD. It is clear
that if institutes of higher education will include these ingredients, they will become
learning organisations. According to Senge [17], a shared vision provides the learning
organisation with focus and energy, and triggers generative learning - i.e. expanding
your ability to create, because individuals get excited about a vision they want to
accomplish [17]. A shared vision in its most basic form is an answer to the question
“what do we want to create?” In this study, this paper will use the term ‘view’ instead
of ‘vision’. We consider a view as a broader concept of beliefs that can facilitate
similar visions.
However, how do we prepare students for future work in learning organisations on
SD? We discussed earlier that there is a diversity of views on SD. Despite a lack of
research, we can suggest a correlation exists between an educational ‘discipline’ and
the common view on SD within this ‘discipline’. The reason for this is that higher
education should provide direction for the future, and these directions will be
influenced by different needs expressed by the respective discipline. If every
educational ‘discipline’ educates according to its own preferred shared view and
graduates settle in learning organisations, we can expect frustrations and stress in the
learning organisation - and as result, expect delays in the innovation process. The
reason for this is that graduates will assume they have similar conceptions on SD,
misunderstandings will occur, and clashes in levels of ambitions can be expected.
Within a corporate team, designers are often the only ones who can speak all the
jargon [21], and often function as the bridge between disciplines. So, how can design
students be prepared for facilitating a learning organisation for SD?
Diversity offers a huge opportunity for sharing and creation of knowledge, but on the
other hand, challenges the creation of a common understanding [22]. Fisher [22]
points out two different types of ‘groups of designers’ - i.e. ‘communities of practice’
and ‘communities of interests’ [22]. The challenge for communities of interest is the
creation of a shared understanding [22]. Communities of practice have a single
knowledge system, i.e. the source of information is shared within the community [22].
Communities of interest differ from this by combining diverse knowledge sources,
and in this way, every contributor can be an ‘expert’ as well as a ‘novice’ regarding
which direction the discussion flows [22]. The challenge for communities of interest
is the creation of a shared understanding [22].
It is clear that creating a shared understanding is not a static process. The Perry
scheme (Table 1) is a framework to provide guidance in how design thinking grows
during the learning process [23]. Despite the Perry scheme being developed to
measure development in students’ performance, we can learn some trends for learning
organisations. The Perry scheme suggests shifts in criteria are key in a development
process, and four main stages can be distinguished: dualism, multiplicity, contextual
relativism and commitment in relativism, see table 1 [23]. In the context of this
discussion, we can argue that in order for designers to guide a learning organisation in
building a shared vision, they need to ensure every member of the learning
organisation moves away from dualistic thinking towards multiplicity, or preferably
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contextual relativism. The reason for this is that during an inter-disciplinarity process
on SD, an answer to a question will not range over the different disciplines, but will
need to be found by a combination of disciplines. Commitment in relativism could be
seen as having a shared vision. The reason for this is that personal choices and
commitment are made, and personal experiences will strengthen the drive to make
changes.
Table 1: Perry scheme of intellectual development [24]

However, are design courses the cornerstone for SD in higher education? Sterling [24]
argues that besides a vision, education needs to oppose an image and design. In this
framework, a vision includes a philosophy and direction; an image of a desired state
includes core values, and design includes strategies to realise this image. Building on
this argument, we can assume that design thinking can be brought to every student,
regardless of the discipline. “Gestaltungskompetenz” is a German concept applied in
higher education [25]. This concept helps to express learners’ qualities, competencies
and attributes when they need to exchange thoughts on sustainability issues. It
includes forward thinking and strategies to modify and model the future society.
Building on this argument, we can assume that gestaltungskompetenz could be the
means for building a shared vision on SD.

Conclusion
Innovation and design are two concepts, the meanings of which are close to merging.
Both are paramount in SD and should be thought of in this context by higher
education. Inter-disciplinarity work and organisational learning are means to change
the way in which higher education operates in order to build on SD.
Designers do have a unique potential to become facilitators of organisational learning.
The key role in this facilitation process is to build a shared view on SD. Therefore,
design students should be taught the different views. Designs students should also be
taught the stages that people go through in shifting criteria during the learning
process. Higher education can also prepare other disciplines for SD by providing the
students with capabilities to operate in learning organisations.
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