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Abstract. The United Nations Sustainable Development Goals (SDGs) work as a new agenda
for sustainable development globally. Many if not most of the SDGs can be combined with
different levels of education. This paper leans on previous work in Sustainable Education Design
(SED), which looked at sustainability from its multifaceted angles with a broad global scope.
The context of the study is a campus at a research-intensive Finnish university. The methodology
entailed participatory service design approaches. For piloting, one classroom was chosen as a
test bed. The data consist of workshops, use walks and structured interviews. The analysis started
from identifying KPIs of sustainable learning environment creation, after which these were
tested against Sustainable Education Design Criteria described in a manual book earlier. The key
findings include nine preliminary alternative KPIs that were merged with previous SED criteria
and related SDGs. The alternative KPIs were trialled in the test bed environment. These proposed
alternative KPIs can be used as indicators for sustainability, innovation and learning during
participatory change processes and in evaluating the outcome.

1.

Introduction

The United Nations Sustainable Development Goals (SDGs) work as a new agenda for sustainable
development globally. Many if not most of the SDGs can be combined with different levels of education.
The relationship between learning landscapes and SDGs is interconnected and integrated both to
learning processes and built digital and physical learning environment. We use Dugdale [1] (p. 52) to
define what we mean by learning landscapes:
[T]he Learning Landscape approach defines a future campus by envisioning overlapping networks of
compelling places and hubs, which can offer choices to users and generate synergies through adjacencies
and the clustering of facilities.

This paper leans on previous work in Sustainable Education Design (SED), which looked at
sustainability from its multifaceted angles with a broad global scope. The special country focus was on
Namibia [2]. The project identified various indicators (for instance, Resource Wisdom, Connectivity,
Vitality, Communality and Recycling, see Table 1) for sustainable education, educational building and
assessment thereof. It is postulated that both weak and strong sustainability [3, 4] require co-design [3]
and community involvement as well as shared decision making [5] to become more tangible and to have
an impact. Additionally, another related project, DOLO Learn, focuses on primary education in
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Namibia, also applying the SED tool [2, 6]. The approach in this paper focuses on higher education and
campus retrofitting as a means to operationalise the SDGs. In the present work, we pay attention to
stakeholder participation and service design as tools to co-create learning landscapes that are attractive,
healthy and sustainable.
Sustainability in our approach heavily entails social, rooted involvement that in turn produces
user satisfaction and ownership in developing the campus learning landscapes further [7]. We test and
develop further in a Finnish context the SED indicators and assessment tool identified earlier and
presented in SED manual. The tool is a crystallisation of the levels of focus and participating
stakeholders that are involved during different phases of designing and constructing educational
facilities. The SED carousel is presented in Figure 1 below.

Figure 1. The SED carousel used for sustainability assessment and evaluation (Sandström & Nenonen,
2018, p. 21).

The paper concerns enhanced awareness of sustainability and how this awareness through learning in
the process can be implemented in future processes in the form of culturally and socially more
sustainable solutions (for instance equal possibilities to participate in the design of spaces and curricula;
transparent decision-making). Universities and campuses as their concrete facilities are places for
alternative and innovative ways of thinking, and thus, also places for future-proof solutions. In terms of
sustainable futures, the built environment can work as a platform for increased awareness related to
sustainability issues. This can take place both through the solutions that are chosen and through
assessment of different aspects of the change process in the space and the impact that the changes have.
The sustainability of campus retrofitting can be reinforced using participatory methods that enable
community involvement and being heard of all stakeholders. The main goal in this paper was to test the
framework in finding alternative Key Performance Indicators (KPIs) that can be used for sustainability
considerations and learning and assessment of sustainability during campus development.
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They can be applied when designing for learning landscapes and/or when evaluating the outcome,
the learnings, the services produced etc. They can also promote awareness of sustainable issues in the
participants - this way creating learning opportunities. As Gelfand [8, p. 22] writes regarding schools,
“The qualifications necessary for planning and designing a sustainable school should include experience
and skills in community outreach and community-based design.” School or educational site as campus
entails dimensions that differ from many other types of buildings. Despite being outside sensitive habitat
[8], the institution has a link to the surrounding environment, and can use other services and places in
the neighbourhood for learning and creative collaboration.
The social/cultural dimension of sustainability [7; 9] is stressed in the present paper, although the
discussion regarding which components form part of cultural sustainability [9, p. 217] is still ongoing:
Capabilities such as literacy, creativity, critical knowledge, sense of place, empathy, trust, risk,
respect, recognition, to list a few, could then be understood as cultural components of
sustainability.
Sustainable learning landscape is here defined being sustainable as a process (culturally, also
inclusive), as a material selection, and as a learning platform: it engages users in sustainability
awareness. Sustainable school architecture [8], as an example of built environment and sustainability,
likewise considers communities important agents in delivering solutions and practices that promote
sustainability.
As platforms for learning about and for sustainable development, schools and educational
institutions are prime places because they are a major construction activity; they model long-term
changes in attitudes; and they are used by entire communities. Sustainable design delivers better
educational facilities. Gelfand [8, p. 18] makes a case in point in writing that
Schools that tie sustainability and education into a way of inhabiting the campus support both the running
of the facility and the educational activities. As buildings and landscapes that are found in every
community, schools constitute a piece of the building sector that is uniquely suited to provide leadership
in sustainability.

The educational facility can thus provide both leadership about sustainability and solutions that
promote communal activities with sustainability as one of the goals.
The context of the study is a campus at a research-intensive Finnish university. At the university
studied here, the teachers and students have so far not had big agency in developing the learning
environments. Hence, the need for participatory design and co-design to produce future-ready learning
landscapes was identified early on in the process. The overarching aim of the current approach was to
build alternative KPIs using participatory service design. The research question is what kinds of
alternative KPIs can promote the design of future-ready and sustainable campus learning landscapes.

2.

Method

For piloting the participatory service design process, one classroom K113 was chosen as a test case
because of its known problems and general undesirability. The aim of the participatory design was to
retrofit the classroom K113. During the participatory service design the key stakeholders were involved
into the process by interviews (N = 19; FM, teaching personnel and students), and by 4 participatory
workshops and user journeys. The participatory workshops were recorded and transcribed verbatim. The
interviews and user journeys were not recorded but the notes of the interviews were written by 2-3
interviewers and combined immediately after the interviews and user journeys. The data were mirrored
against the SED indicators and the SED assessment tool (see Figure 1), testing and validating the tool
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further. The test case classroom is a pilot that will be scaled up in other campus contexts after analysis
and conclusions about the process and feasibility of the outcomes in this study.
2.1. The Interviews
The key stakeholders were chosen so that they would represent all the groups involved in using or
managing the facilities. The interviews began with a question focusing on how a typical day proceeded
starting from waking up at home and leaving home for work. The next topic of the interview concerned
what a key stakeholder first did when s/he arrived to the workplace and what s/he did during her/his
workday. The interviewees were also asked to select from the campus the most pleasant room or other
space and the most unpleasant space and to describe what in these spaces made them like or dislike
them. The informants were continuously asked to reason their choices through the question “Why?”. In
the end, the interviewees were guided to the test case classroom K113, and when they entered the
classroom, they were asked to describe what they saw and how they felt towards the space, in what ways
they as a teacher/student/FM/maintenance acted in the classroom, what they did, how and why. Finally,
two picture series - design characteristics and material characteristics with four to five sets of pictures were shown to the interviewees and they were asked to reflect on the pictures, to select and argue for
some that they found inspiring, pleasing and making them feel good and some that made them feel the
opposite such as anxious or bored.
2.2. Participatory workshops
Participatory workshops were run by a service designer. The aim of the workshops was to map out the
characteristics of well-functioning and ideal working and teaching/learning environment, i.e. what kinds
of features of both the physical and digital environment supported the participants’ work. Furthermore,
the workshop looked at current and pipeline classroom technologies with the view of understanding the
guidelines, experiences, and e.g. frequently occurring problems.
2.3. User journeys: Simulations of an experience of first-time visit to the campus
The visiting sustainability expert and interior architect organised the simulation of the experiences of a
new student arriving to the campus and how s/he finds her/his way to the spaces. The simulation of an
experience consisted of a walk starting outside the campus and leading inside. During the walk, the
participants noticed and discussed about the need to update the information board, the lack of guides
how to find one’s way inside the building and other drawbacks. The methodology is described in more
detail in a book in print by the interior architect [10].
2.4. Analyses
The first step of the analysis started from identifying from research literature KPIs of sustainable
learning environment creation [1, 2, 6, 11] and then these were tested against Sustainable Education
Design Criteria [2]. The first two authors carried out intensive co-creative research sessions where they
compared their separate individual understanding regarding how they interpreted the possible alternative
KPIs that could be formed from the data. After this they reflected the preliminary suggestions to the
SED tool and started discussing how the alternative KPIs corresponded to the dimensions present in the
SED carousel. Then they proceeded to drawing a comparison table that depicts the proposed alternative
KPIs in the form of questions that eventually became the foundation for the alternative KPIs. Then the
questions were tested against the participatory service design process and outcomes of the process.
These were then crystallised as credits (e.g. innovation intensity or future-readiness), that were in turn
coupled with corresponding SDGs. The coupling and assignment of points on a 1–5 scale (addressing
how well the alternative KPI had been covered or successful in the process) was done in intensive
iterative researcher meetings. The analysis process resulted in a combinatory table that is presented as
Table 2.
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The previous work described in [2] laid out a ninefold-table with sustainability dimensions. These
are presented in Table 1 below. In the analysis process, three key themes were identified as essential for
the participatory process and how it could contribute to sustainable solutions on campus. The themes
were reflected upon key performance indicator (KPI) literature [10] and the SED manual [2]. In the
manual, the 9-fold table (Table 1 below) takes into account the economic, environmental and social
aspects of sustainability, which in turn are opened up in three layers divided into three questions.
The dimensions, leading to the proposed alternative KPIs, were: co-design & participation; sociocultural performance; and values and post-occupancy evaluation (POE) and related guidelines for
planning and assessment.
Table 1. Modified sustainability dimensions in holistic design of sustainable education.

Cultural

ECONOMIC

ENVIRONMENTAL

SOCIAL

vitality

recycling

identifiable

The solution connects to the The solution is ecological The identity of the
surrounding area and brings and sustainable on many solution
fits
its
vitality to the area as a natural levels
surroundings and culture
part of it
and represents as a
continuum the vision of
the
activities
and
supports the goals set for
its use
Digital

resource wisdom

Physical

easy to use

The practices and physical The solution is intelligent
and digital choices of the and intuitively usable
solution are based on local
sourcing and sharing

The solution is connected
and
it
connects
physically, digitally and
socially

multiplicity in use

communality

self-sustained

The solution responds to The solution
different needs of various sustained and
users and enables different energy
uses

3.

connectivity

is self- The solution supports
produces communal practices by
its physical and digital
affordances

Findings

The results highlight the involvement of all stakeholder groups in order to source for user perspectives
and agency in learning landscape retrofitting. The original nine-fold table (Table 1) was merged with
the themes identified in the present study in terms of participatory design and co-design. The merger
resulted in a new set of key topics (credits in Table 2) corresponding to the original topics, and aligned
with the dimensions of environmental, economic and social sustainability. These questions form the
backbone for alternative KPIs that are further developed using subsets of assessment questions that can
be assigned points. In addition, the alternative KPIs and credits were mirrored against the Sustainable
Development Goals (SDGs) to see how the SDGs can be operationalised in participatory service design
processes. The preliminary alternative KPIs presented in Table 2 below need not be in the past tense.

5

SBE 19 - Emerging Concepts for Sustainable Built Environment
IOP Conf. Series: Earth and Environmental Science 297 (2019) 012031

IOP Publishing
doi:10.1088/1755-1315/297/1/012031

When formulated in the present, they can work as guidelines and a sounding board for the planned
process.
Table 2. Alternative KPIs, credit and related SDGs as well as a tentative evaluation of the pilot
campus environment.

Alternative KPI

Label

Credit

Related SDG

Points*

How were the SDGs
considered or visible
during the process?

A

sustainability goals and
values

3 – Good health
and well-being

What and how was learnt
during the process?

B

learnings and assessment

4 – Quality
education

5

How were the
stakeholders heard and
involved in the process?

C

stakeholder perspectives and
participation

8 – Decent work
and economic
growth

4

What kinds of services
and/or infrastructure were
produced during the
process?

D

services and infrastructure

9 – Industry,
innovation and
infrastructure

2

How did the process
reduce inequalities and
promote equality in
participation and
contribution?

E

equality and contribution

10 – Reduced
inequalities

5

How did the process &
product support local
innovation and sustainable
community development?

F

innovation intensity

11 – Sustainable
cities and
communities

4

How was future-readiness
part of the process and
product?

G

future-readiness

12 – Responsible
consumption and
production

2,5

How did the process
promote justice and
resilience?

H

resilience and justice

16 – Peace, justice
and strong
institutions

4

How did the process
promote open
communications,
networking and
connectedness?

J

sharing and partnerships

17 – Partnerships
for the goals

5

2,5

*Scale of the points assigned: 1 = No evidence, 2 = Some evidence, 3 = Moderate evidence, 4 =
Strong evidence 5 = Very strong evidence
For instance, for alternative KPI D (services and infrastructure), there might be tentative new services
provided by the transformed outcome, yet they might not be accessible or ready. This yields to less
points for alternative KPI D. The assignment of points for the test case was done by two researchers that
were involved during the whole process and studied and observed the actions and co-design procedures.

6

SBE 19 - Emerging Concepts for Sustainable Built Environment
IOP Conf. Series: Earth and Environmental Science 297 (2019) 012031

IOP Publishing
doi:10.1088/1755-1315/297/1/012031

Assigning points
A

2,5

The interior architect did implement sustainability criteria in the material selection and process, but she
did it secondarily, and the issues were not discussed as part of the process as such.
B

5

The campus architects repeatedly stated that they found it very useful and important to contribute and
participate in the process also from a user perspective, and they felt they learnt new skills for future use.
C

4

Most stakeholder groups were involved in the beginning phases of the process, and their input was
integrated in the master plan, however, they were not consulted between participatory processes and
ready layouts.
D

2

The process produced e.g. the idea and eventually implementation of a new HUB, Campus Learning
and Development Initiatives HUB (Caledonia). The management process was however not transparent
nor consistent, and the process stopped when it was supposed to be implemented.
E

5

Gender distribution was even, and the participants thanked the team for having having invited them and
felt they could really contribute.
F

4

The new HUB was started and completely new networks were created thanks to the process. Also,
people started reaching out after the participatory process, making the outcome broader than the mere
pilot, and the FM of the university are looking forward to the retrofitted testbed in order to learn from
the case study and be able to scale the outcomes up in other currently ongoing vast construction and
retrofitting processes.
G

2,5

The master plan is future-ready and flexible in furniture and other solutions, but the process has for
external reasons come to a halt, and the outcome cannot be assessed yet.
H

4

The process produced several documents that are being communicated to the university management,
and there will be a new process that is intended to be applied in future campus development and
retrofitting projects.
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5

There are several new developments that are directly or indirectly related to the campus change process
described here, including “Supervision Corner”, a novel type of a meeting point for student services and
students.
An overview of the trialled alternative KPI tool and points yielded was decided to be visualised
as a spider diagram. The diagram shows the points assigned on a scale 1 - 5 for each alternative KPI.
The spider is presented in Figure 2

Figure 2. Spider diagram illustration of the assessment of the test case.
4.

Discussion

One of the tenets of the current approach was to build alternative KPIs. One dimension to the work is,
how the sustainability evaluations and related/relevant user experiences and perspectives can be
extracted from participatory design, and be used for alternative KPIs, in addition to existing ones [11;
12; 13] that inform design and retrofitting processes. The present work looked at co-design and
participatory service design as means to design sustainable learning landscapes. We hold that
participation is the key to success in reaching the SDGs. Without participation, there is no contribution,
and without contribution, no change. This surely works in contexts other than learning landscapes, as
well [8].
8
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The approach had to do with existing spaces and facilities that are retrofitted, and the measures
that the participatory process aimed to develop do not include e.g. site selection, initial cost or indoor
air quality, otherwise important aspects to be kept in mind while constructing sustainable, healthy
buildings [8].
New kinds of co-design processes and alternative KPIs can contribute to learning about the SDGs,
making people more aware of their importance for life on land and in water. The alternative KPIs can
also inform management during change processes, thus giving necessary feedback and the possibility to
redirect the process. In terms of the SDG number 17 (Partnerships for the goals), for instance, it was
found that intensive, multiprofessional participatory processes can produce mutual understanding of
different professional approaches, and it can lay the foundations for a common language and a common
ground to be able to apply different dimensions of sustainability, as well.
Education plays a crucial role in attaining sustainable development goals, in fostering individuals
and vital communities with change agency and a vision for a better tomorrow. The tool in progress that
is presented in this paper works in informing the management before, during and after a learning
landscape change process. The dimensions and the related SDGs can be considered well before the
initiation of transformative organisational processes, so as to pave the path towards a better
implementation of sustainable solutions in the outcome.
These proposed alternative KPIs can be used as indicators for sustainability, innovation and
learning during participatory change processes and in evaluating the outcome. They can increase
understanding regarding the impact that the physical-digital environment has on learning and wellbeing. The alternative KPIs can inform learning landscape - and other - change processes preemptively
when they are being planned, as a provisionary tool for sustainability implementation through co-design
and community involvement [14]. The scope of the present test case was one campus and specifically,
one change process of one test bed. Thus, the assigned points as to the alternative KPIs and their credits
are naturally indicative and not claimed to have been covered exhaustively.
In the process, the users learn to become more aware of their spaces and surroundings (physical
and social), and to be active agents in transforming them and adjusting them to suit their needs and
purposes. This is central sustainable development - agency and a sense of contribution - and agile spaces
make the transformation possible on many levels (well-being, sustainability, attractiveness, suitability
to needs etc.) [10; 15]. It would be beneficial also for sustainability that learning landscapes be designed
in a participatory fashion. Only through participation, the learning landscapes can be custom made to
meet user requirements.
The results show how the built environment can be seen as a platform in producing both
sustainability and learning about sustainability through awareness. In this work, participatory service
design can be an effective approach. We portray the healthy learning landscapes for social/cultural
sustainability through co-design. Validating the alternative KPIs and through them, assessment methods
for sustainability, remain key also in future studies building on our present findings. Co-design is a
laborious and demanding process, and we need to develop tools that make the process less workintensive and more accessible for different organisations.
The overall outcome was a new kind of operationalisation of the SDGs in the context of a campus
learning landscape change process. The related SDGs cover what could be called the social/cultural
dimension of sustainability. For instance, we claim that well-being [10] can be produced through
participation, and participation produces a sense of agency and belonging [16]. These basic needs - see
e.g. [17] - are quintessential for human prosperity and in leading a meaningful life. In the future, we will
develop assessment criteria based on the credits presented for the alternative KPIs, and these criteria
will be tested in more cases and different contexts globally to validate the framework further.
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