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ARTICLE INFO ABSTRACT
Keywords: The shortage of student housing in Western Europe and the high demand for student population indicate the
Kot potential of the impetus for more sustainable and better quality accommodation. The residential building sector is

Rating system

Severity ind one of the significant contributors to greenhouse gas (GHG) emissions, yet appropriate criteria for the assessment
everity index

of student housing do not exist. Decisions to evaluate student housing are still primarily based on rental cost or

Label . . . .. . R .
Housing quality anecdotal evidence when assessing their performance and living quality. Multi-objective criteria are needed to
Europe assist with the selection of sustainable student housing for higher education institutions students. Therefore, the

objective of this paper is to identify key performance indicators for assessing sustainable student housing, and to
develop a simple tool for the selection and measurement of the sustainability of student housing. The overarching
aim is to improve the quality and sustainability of student accommodation in Europe. The methodology is based
on a mixed-method research approach comprising a literature review on rating systems, a survey questionnaire
with 610 student respondents, and a ranking analysis acquired from the severity index calculation. A total of 44
key performance indicators were identified, and a simple interactive tool was developed and tested. The proposed
tool is demonstrated using a case study with two students as the decision-makers. The tool provides a novel
approach to assess student housing. This creates an opportunity for a pan European environmental policy and an
increase in market competitiveness to attract European and overseas students.

poised for a demand of eco-friendly technologies resulting in
energy-efficient and sustainable housing, namely in France, Germany,
Ireland, Italy, The Netherlands, and Spain.

In the Belgian market, the focus country of this study, the shortage of
student housing, is affecting students’ lives (Raynaud et al., 2015). Stu-
dent housing is gaining importance in Belgium because many interna-
tional students desire to attend Belgium universities. Belgian Universities
have a good international reputation, and their tuition fees are low
(Benjamin and Joost, 2014). Conditions in student housing are notori-
ously poor, as attested by the fact that the sector contains a higher pro-
portion of the oldest and least energy-efficient properties (De Vogelaere,
2012, 2017; Duhaut, 2013). Until 2015, there was no student housing
owned or managed by any public social housing cooperation in the
Walloon Region (Cornelis, 2016). Belgium comprises the Flemish Region
in the north, the Walloon Region in the south, and Brussels Capital Re-
gion in the center. In 2015, 49 housing units were constructed in Louvain
La Neuve (Brabant Walloon), which represents 0.05% of the available
public social housing stock (Anfrie et al., 2013; Anfrie and Gobert, 2016).
Students in the Brussels Capital Region face a shortage of public housing

1. Introduction

The demand for student housing is consistently surpassing supply
across Europe and Worldwide (Ong et al., 2013). According to the 2017
European student housing report that summarizes six European markets,
more European universities are offering courses taught in English, lead-
ing to an increase in demand for student housing (JLL, 2017). Student
housing attracts the greatest proportion of cross border investors of both
multifamily and student accommodation (Savills, 2018). The report
states that the student housing sector across continental Europe is coming
of age. Moreover, there is a rapid increase in the proportion of the student
population demanding better quality accommodation that corresponds to
a sustainable lifestyle (Alamel, 2015). For example, the sustainable
activism of students during the last ten years (2010-2020), including the
global climate strikes (protests), has resulted in thousands of students
pledging their support for sustainable student housing (Alamel, 2015; RE
Cotton and Alcock, 2013; Roy and Caird, 2001). The report also high-
lights a key trend identified in six European markets in which the sector is
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Abbreviations

EPC Energy Performance Certificates

EU European Union

GDPR General Data Protection Regulation

IEQ Indoor Environmental Quality

KPIs Key performance indicators

Kot Accommodation rented to students it is composed of:
one bedroom and common rooms; a form of a communal
accommodation

SSHS Sustainable Student Housing Selection

Sus System Usability Scale

UK United Kingdom

UN United Nations

each academic year (Parras and Jaspard, 2011). Similarly, the student
housing market in the Flemish Region has a significant lack of available
high-quality housing units (Van de Sande and Otten, 2018). While many
students are able to find decent housing by turning to the private sector,
others are unfortunate victims of dishonest housing owners. Student
housing has a close relationship with residential use in many countries.
Several housing agencies and several real estate agencies and investors
recognize the problem and report students’ complaints that are associ-
ated with poor building conditions and the high price of student housing
(De Vogelaere, 2012, 2017). Around many universities and technical
schools across the country, student accommodation is available in the
form of individual or collective student housing, with shared services
(kitchen, toilets, etc.). However, student housing units are often
described as being too small and may even be dangerous regarding fire
safety, comfort, and security, to cooking, electrical plugs and heating
systems (Demeuse, 2016; Olivier, 2016). In addition, there are admin-
istrative and social problems related to facility management, rigid con-
tracts, discrimination, and students’ friendliness. These problems are
issues that often prevent students from achieving high cognitive perfor-
mance and affect their wellbeing. As a consequence, students require a
large budget to secure decent student housing. The recurring youth
movements to tackle climate change demand actions to promote envi-
ronmentally friendly lifestyles and a sustainable built environment,
including sustainable living (Bandura and Cherry, 2019).

In 2018, the total number of international students worldwide
reached 6.3 million, up from 4.1 million in 2014, and expectations of
student accommodation have increased (Emilio Di Meglio, 2018).
Therefore, European universities must take into account the need for
modern and sustainable student accommodation if they are to remain
globally competitive (Kuleshova, 2018). There is a shortage of student
housing provisions in most European cities (Savills, 2018). Worldwide,
there is interest in improving student welfare and outcomes, encouraging
retention, and examining the issues involved, with an increasing demand
for sustainable student accommodation (Delaney et al., 2010). However,
in the European market, there are no rating systems or assessment
schemes that combine safety, comfort, security, and sustainability. Stu-
dents are looking for modern and sustainable housing units. Thus, there
is a serious need to set key performance indicators (KPIs) and a
multi-criteria approach for assessing sustainable student housing in
Europe. Such an assessment approach offers opportunities for the evo-
lution and integration of eco-friendly technologies at different speeds for
student housing across Europe. Moreover, the assessment approach
brings Europe closer to the United Nations (UN) Sustainable Develop-
ment Goals (SDG), which is the core of the 2030 Agenda for Sustainable
Development. The SDGs are extremely important because they address
goals that are strongly related to student quality of life, including good
health and well-being (Goal 3), quality of education (Goal 4), affordable
and clean energy (Goal 7), sustainable cities and communities (Goal 11)
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and climate action (Goal 13).

Therefore, the overarching aim of this research is to allow the eval-
uation of student housing in terms of quality and sustainability. This can
be achieved through a multi-criteria approach for assessing sustainable
student housing. As a first step, we had to characterize the student
housing stock in Belgium. A characterization was carried out through
field audits and quantitative surveys. The characterization enabled us to
identify the problems and needs of students in terms of living and
learning conditions. Once the problems and needs were identified, the
next step was to define the different criteria for evaluating student
housing units so that a tool can be created, which will then make it
possible to assess and evaluate the different housing units.

The originality of this paper is twofold. First of all, no previous
evaluation system with a scientific approach was found in the literature
for the assessment of student housing. Most existing labels or certification
schemes for student housing are based on essential functional criteria
that do not address social and environmental sustainability. Secondly, we
developed a multi-criteria approach and applied a data analysis method
based on a survey with more than 610 respondents. This allowed us to
identify the most important criteria to take into account for the
improvement of future student housing units. The methodology used to
carry out this work is divided into three complementary stages. In the
first stage, we collected key performance indicators, based on a literature
review, and conducted a student opinion poll. Once the data were clas-
sified into different categories, we ranked these criteria in order of
importance using statistical analysis (Stage 2). In the third stage, we
implemented a model (function) for housing evaluation; this model of
evaluation allowed us to determine a final rating considering the per-
formance of each criterion as well as its importance.

Once these various stages were completed, a simple tool was created,
enabling the global visualization of the data and various assessment
categories and indicators. The objective of the new tool is to allow stu-
dents to assess different housing units and select the best options. It could
also be used to assist the policy decision-makers and housing experts in
controlling and improving the housing quality. In most northern and
western EU member states, on average young people left home in their
early 20s (Belgium: 24 females and 26 males) (Jezard, 2018). With an
increase in demand for student housing across Europe, this tool could
also help architects and building engineers with future construction. The
paper also discusses the identified key sustainability criteria for student
housing from the international perspective and its overall contribution to
the new body of knowledge of sustainable student housing.

This paper is organized into five sections. Section 1 introduces the
research theme, the context of the problem, objective, significance,
method used, and audience. Section 2 summarizes the state of the art of
existing labels, evaluation systems for existing sustainable buildings, and
similar studies. Section 3 presents the methodology used to carry out this
work, and Section 4 outlines the obtained results. Section 5 consists of
discussions and conclusions on the study outcomes.

2. Literature review

The literature review consists of two main parts. In the first part, we
review major rating systems for student housing with a focus on Europe
and Belgium. In the second part, we briefly review the rating system and
certification schemes for sustainable buildings. This review aims to learn
from similar studies found in the literature or practice.

2.1. Definition of student housing

There are several types of student housing worldwide. Each type has
its benefits. In this study, we cover all of living scenarios listed below:

Dorm Room Student Housing: Dorms or dormitories within or close
to a university campus, which is convenient for students and can have
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shared or independent services. Dorm rooms can have individual or
multiple student occupants.

Residence Halls: Dorms or dormitories that are within or close to a
university campus that is convenient to students. In residence halls,
students have individual rooms and can have shared services or in-
dependent services in each room.

Private Apartment/House: Regular apartments or houses that can
be shared by students.

Kot: Lodging apartments that are refurbished study rooms. They are
privately rented to cater to students with shared amenities. Kots are
used in Belgium and mean a small shelter, which most of the time has
a common kitchen and bathroom.

Room in a private house: Private rooms that are leased by a house
owner who lives in the same house.

Studio: Have larger spaces than dorm rooms and can be shared by
one or two persons. A studio has its own kitchen and sanitary services.

2.2. Rating systems for sustainable student housing

In the world of student housing, we have seen that there are a few
labels for student housing in other cities and countries. The existing la-
bels we could identify are described below.

In the last ten years, Belgium witnessed the proliferation of several
rating systems for student housing. The first rating system is the KotWeb
label, which was developed in Antwerp based on an initiative taken by
the student union and municipality. The label requires a membership fee
and protects students through a standard contract. Its main added value
remains in its ability to assure safety (fire), contract quality, and mini-
mum hygienic housing quality for students (Anfrie et al., 2013; Kotweb,
2017). Another successful example in the Flemish Region is the LOKO
label developed between Leuven University and the municipality of
Leuven. The aim of the label is to increase transparency regarding student
housing conditions. The label has two certification schemes. The first is
Blue LOKO, which certifies that the student housing provides minimum
safety, security, and hygiene conditions and is operated by Leuven Uni-
versity. The second scheme is Green LOKO, which includes additional
quality measures such as contract quality and student friendliness and
indicates that the student housing is operated by the municipality. The
LOKO label must be renewed every ten years. There is also a quality
housing label in Mons in the French-Speaking region of Belgium. How-
ever, the most recent label is in Brussels and is named Label Kot. The
objective of this label is to assure housing quality regarding security,
safety, fair cost, building services, and hygiene. The label has been
developed by the union of French-speaking students and is mandatory,
starting September 2018.

Moving from Belgium to the United Kingdom (UK), the UK has a well-
established student housing label called ANUK/Unipol National Codes.
The label is owned by a consortium consisting of three organizations,
namely the Accreditation Network UK (ANUK), the National Union of
Students (NUS) - the representative body for students in the UK, and
Unipol Student Homes — a not-for-profit student housing organization
that operates accreditation schemes for off-street student accommoda-
tion (National Code, 2017). The label requires a membership fee and
controls two aspects of housing quality. The first quality aspect of the
ANUK/Unipiol National Codes is the housing safety, security, building
services, and hygiene. The second quality aspect of the label is the
housing facility management.

France has two student housing quality labels. The first label is called
Lokaviz, which was established by a public institution serving student
well-being. The label is organized to address housing quality, housing
rent, compliance with laws and standards, and the relation between the
owners and the tenants (Lokaviz, 2017). The label is credit-based,
awarding points to reach different scores. The other label is called
MyRoom, which was developed by a private company. The label requires
paying a membership fee and allows students to create their own housing
selection criteria. The label is generic and allows highlighting personal
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preferences for the following main criteria: location, comfort, security,
access, and price (Myroom-residence, 2017).

Finally, we grouped the best available data on rating systems for
student housing in Table 1. The Table allows us to compare different
labels and helps to identify various limitations. The investigated labels
are not based on scientific housing sustainability evaluation approaches;
the criteria that are defined for establishing these labels have not
necessarily been defined while taking into account the students’ feed-
back; these labels are local labels and are not extended to other cities or
countries, which limits their maturity and reliability in the long term.
None of the available rating systems or labels promotes a sustainable
lifestyle and sustainable technologies in students’ lives.

After reviewing the existing student labels, the aim is to see if there
are evaluation systems for sustainable buildings that are applicable and
relevant for student housing.

2.3. Rating system for sustainable buildings

As part of our review, we explored the most relevant rating systems
for sustainable buildings that are linked to student housing. While we
could not find specific rating systems or labels for green or sustainable
student housing, we identified five widely used rating systems that are
based on a multi-criteria approach. A summary of each rating system is
listed below:

e BREEAM (Building Research Establishment Environmental Assess-
ment Method)

Le label Lokaviz -

Lokaviz (2017).
Lokaviz.fr. from
https://www.lok
aviz.fr/n/le-labe
1-lokaviz/n:60

Pour votre logement,

exigez le Label
Qualité
MyRoomMyRoom.
(2017).
Myroom-resi
dence.com. from
http://www.m
yroom-residence
.com/label
-my-room/

Questionnaire
Survey

The functioning
of the Lokaviz
label

The functioning
of the MyRoom
label

housing stock
Students’ opinion
on the
establishment of a
label.

Its advantages
and its main axes.

It is functioning
and its basic
criteria.

Table 1
Label and existing evaluation system for student accommodation.
Reference Study Focus Findings
parameters
Anfrie et al. (2013). Comparative Case of the United ~ Two different
Evaluation de la study of two Kingdom label systems are
pertinence de la experiments on Case of Antwerp operating with
mise en ceuvre the labeling of (Belgium) different actors.
d’une labellisation student housing Labels realized
dans le secteur du with the aim of
logement étudiant improving the
(Doctoral living conditions
dissertation, of students
Centre d’Etudes en  Online Student Characterization Almost all
Habitat Durable). Choice of student students face at

least one health
problem. The
majority of
students in
Wallonia agree to
the
implementation
of Labels
according to the
survey.

Based on a grid of
criteria assigning
points to these.
The awarding of
points will or will
not allow you to
obtain the label.
They define the
labels according
to their own
criteria and
ensure the rental
management of
the
accommodation.
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BREEAM is a British rating system for evaluating the environmental
performance of buildings. The rating system has in total ten sustainability
categories and more than 70 key performance indicators to assess
buildings (Attia, 2014; Roderick et al., 2009). BREEAM Multi-residential
offers an assessment method that is intended for use on multi-occupancy
residential buildings and dorm room student housing.

e LEED (Leadership in Energy and Environmental Design)

LEED is a North American system for the standardization of high
environmental quality buildings. LEED Multifamily is intended for use on
multi-occupancy residential buildings and can assess dorm room student
housing (USGBC, 2019).

e Level(s) (a common EU reporting framework of core sustainability
indicators for office and residential buildings)

Level(s) is an EU reporting framework of core indicators for the sus-
tainability of office and residential buildings. The framework provides a
set of indicators and common metrics for measuring the sustainability of
a building over the course of its life cycle (Dodd et al., 2017).

e LBC (Living Building Challenge)

LBC applies prerequisites and credit systems name as Core Impera-
tives and Normal Imperatives. LBC has seven main categories, Place,
Water, Energy, Health and Happiness, Materials, Equity, and Beauty
(ILBI, 2019). The system is not based on a point-scoring system but rather
a compliance or noncompliance approach. All imperatives must be met.
LBC imperatives are generally harder to achieve compared to LEED and
BREEAM (Genkov et al., 2015). The latest version of LBC is promoting a
carbon-neutral building design and operation approach strongly.

e DGNB (German Green Building Council)

The basis for the system was developed for new construction of office
and administration buildings. The evaluations can encompass up to 40
sustainability criteria with a focus on life cycle assessment and perfor-
mance. The rating system is distinguished by focusing on ecology and
environment similar to LBC when compared to LEED and BREEAM.
Moreover, it has a unique set of criteria that focus on social, economic
and cultural aspects (Hamedani and Huber, 2012). DGNB is the youngest
rating system among the four reviewed rating systems and is widely
considered in Germany and Scandinavian countries for office buildings.

After reviewing the five rating systems for green buildings, we have
found that these rating systems are not intended for student accommo-
dation; most of them are for new buildings and not for existing buildings.
The BREEAM, LEED, LBC and DGNB certification processes are quite
cumbersome processes and the fees for certification are relatively high.
At the same time, the EU Level(s) framework is still under development
and is mainly focused on office and residential buildings.

More importantly, the rating systems above do not cater to students
(Dodd et al., 2017). They are meant to bring owners and design teams,
including contractors, together. In this sense, students and their rela-
tionship with the landlord is not addressed. This confirms the need to
develop a specific and stand-alone rating system or label for student
housing.

2.4. Towards a European sustainable student housing rating system

Based on the literature review continuum discussed in section 2.1 and
2.2, we can confirm that no study addressing the topic of sustainable
student housing has been done before. Our literature review identifies a
knowledge gap in this research domain of sustainable housing, as sum-
marized in a lack of a comprehensive and scientific framework for the
assessment/evaluation of sustainable student housing; a lack of a
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comprehensive list of KPIs developed specifically for sustainable student
housing; and a lack of an integrated approach that embraces the KPIs of
sustainability qualitatively and quantitatively.

Therefore, the purpose of this study is to implement an evaluation
system with a multi-criteria decision-making approach for student
housing. We are introducing a multiple attribute model to be able to set
priorities for the evaluation of student housing. KPIs will be prioritized
with the assistance of those involved in the management, use, and con-
struction of student housing buildings.

3. Methodology

As a follow up of the literature review continuum, we developed a
conceptual framework that summarizes and visualizes our research
methodology. As shown in Fig. 1, our conceptual study framework is
based on three axes that will be described in the following sections.

The methodology selected for this research comprised 1) data
collection through a literature review and questionnaire survey, 2) data
processing through the identification of relative importance of survey
data and student housing sustainability criteria, and 3) the development
and application of an assessment tool. The developed methodology fol-
lows similar methodologies found in the literature that established
assessment criteria for sustainable buildings and construction (Amer and
Attia, 2019; Bhatt et al., 2010; X. Chen et al., 2015; Y. Chen et al., 2010b;
Idrus and Newman, 2002; Soetanto et al., 2006). Given the particular
requirements of student housing, a holistic set of sustainable perfor-
mance criteria was developed and translated into an easy to use tool. The
following sections describe the research methodology in detail.

3.1. Key performance indicators selection (data collection)

According to Fig. 1, the methodology in this paper covers three
different stages. In the first stage, the definition of sustainable student
housing was determined, and existing performance indicators made for
student housing in various countries around Europe were reviewed.

For our study, sustainable student housing has been defined as a
building with high efficiency in the use of energy and water and
improved indoor environmental quality (IEQ). The definition adapts the
social, ecological and economic principles inspired by the triple bottom
line approach of sustainability and is focused on the operation phase
during the building use, excluding some aspects such as the environ-
mental impact of materials (Attia, 2016, 2018b; Vanegas, 2003). This has
to do with the nature of students, who are temporary users (tenants) that
occupy student housing, on average for a period of 2-4 years. Also, the
definition of sustainable student housing used in this study leans strongly
on the adoption of sustainable management practices.

Based on our literature review, several indicators have been identi-
fied and grouped under different categories. The screening and selection
of indicators aimed to identify a set of holistic performance indicators,
including environmental indicators for student housing. The BREEAM
rating system and Lokaviz quality label were mainly used as the basis of
the tool development (BRE, 2018; Lokaviz, 2017), with which a list of
initial criteria was developed. With the help of 30 students and re-
searchers, the generated list was revised to assess the relevance of the
identified performance indicators. Feedback from the respondents was
collected through paper surveys, and face-to-face interviews, and the
indicators were further refined and categorized.

Based on the refined list of criteria, a survey was designed by the
authors. The survey enables students to identify their priorities for
selecting student housing and allows them to investigate the means of
future improvements of the current housing stock. The surveys consisted
of background information about the respondents and their preferences
to evaluate student housing. Two pilot surveys were conducted with 30
students and researchers to validate the final questionnaire. To avoid bias
and increase the sample diversity, we made sure that two-thirds of the
respondents were undergraduates with a gender balance around 53-47%



S. Attia et al.

: 7
Enviro and S

bility Indicators 7 (2020) 100052

Detailed Conceptual Study Framework

Selection of categories, criteria and sub criteria

| Literature research |

I Student Survey |
|

1. Key Performance Indicators Selection

|
| Classification of criteria and sub criteria into categories |
1
| Pilot survey for the Validation of Classifications |

1

| Refining Criteria |
1

| Definition of Evaluating Criteria Model |

2. Weighting and Validation

Weighting of criteria and sub criteria according to the level of importance

| Survey to Understand the Importance of the Criteria |

1
| Application of the Severity Index to Weight Data |
1
| Weighted Data Tabulation I
1
I Ranking in order of Importance |

3. Tool creation & application

Implementation of an evaluation model for student housing according to criteria

1
Setting up an Equation for Housing Score

Audit Form and Tool Development

Audit Tests and Usability Testing

Fig. 1. Detailed description of the methodological procedure.

(female-male), including interns. The other students were postgraduates,
including masters and Ph.D. students, with and without families. The
gender balance was 44-56% (female-male), and the percentage of for-
eigners, mainly French, was around 35%. The result of the first pilot
survey resulted in adding a definition for each criterion to guide re-
spondents better to complete the questionnaire. Also, the first pilot
indicated the importance of including open-ended questions to allow
students to provide supplementary criteria that might not be included in
the survey. The second pilot survey aimed to refine the classification of
the developed criteria and shorten the survey response time. A sample of
30 people was selected, and participants were asked to rate each criterion
on a scale from O to 5 in terms of their importance. The value 0 is "Not
necessary", 1 is "Least important", 2 is "Fairly important", 3 is "Important",
4 is "Very important", and 5 is "Extremely important." As a result, the
developed criteria were validated and refined. Cronbach’s alpha was
calculated to test the internal consistency and reliability of the generated
scale. The closer alpha is to 1, the greater the internal consistency and
reliability of the criteria in the scale. Cronbach’s alpha values of all sub-
indices (the three categories) and the aggregated index were calculated.
The results indicated a high internal consistency and reliability of the

criteria (see Section 4, paragraph 1).

Finally, the sampling frame for obtaining respondents for the student
survey was constructed. Simple convenience random sampling was used
to select university-students across French-speaking Belgium. Three
different strategies were employed in attempts to recruit university stu-
dents: tablets (through recruitment campaigns), QR code flyers, and
Facebook ads. Several recruitment campaigns took place in classrooms or
in front of the University restaurants using paper flyers or tablets at Liege
University, the Catholic University of Louvain, and the Free University of
Brussels, during lunchtime. The aim of this survey campaign was to
assess the importance of each indicator from the point of view of the
students as end-users. The results were collected and assessed. A ranking
analysis has been conducted using an average proximity matrix and
severity index statistical methods. A proximity matrix scaled 1-proximity
for each data point was plotted to identify coherent clusters of re-
spondents. In cluster analysis, a “proximity matrix” is a collection of
similarity estimates between each of the items (criteria) in the responses
set (Dubes, 1999). For a set composed of k items, (k * (k — 1))/2 prox-
imities must be acquired, such that each item is compared to every other
at least once. Using the proximity matrix also allows for discrimination
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among levels of severity. The average response time of the survey was
5-7 min. The survey was administered online. With the help of social
media, a sampling balance was achieved; reaching more than 600 valid
replies were registered in the Web-survey platform (see Appendix 1). The
survey was conducted in accordance with the ethical 198 standards in the
Declaration of Helsinki and the European Union General Data Protection
Regulation (GDPR). The survey was launched between October 2017 and
February 2018. The survey was written in French and targeted students
in Wallonia, Belgium. Respondents were promised to receive a copy of
the survey report if they are interested. The questionnaire responses were
filtered, and incomplete responses were eliminated.

3.2. Weighting and validation (data processing)

The weighting of the criteria is based on the analysis of the data
obtained from the final survey. A non-inferential static analysis proced-
ure was more suitable for the required type of results (Y. Chen et al.,
2010b, 2010a). To classify the criteria according to their relative
importance, we used severity index analysis. To determine the severity
index, the formula used is as follows (Eq. (1)):

5
Severity Index (SI) = (Zw,‘ % . lOO) /(a. 100) )
=

iis the possible value of the scale given by the respondent, from 1 to 5
(1: « Least important,» 2: « Fairly important,» 3: « Important,» 4: «
Very important,» 5: « Extremely important »);

w; is the weight for each point from 1-5;

f; is the frequency of the point i given by all respondents; n is the total
number of respondents;

o is the highest weight, here a = 5.

After applying this formula, each criterion obtained a severity index,
which allowed us to classify them into different degrees of importance. A
ranking analysis has been conducted using average proximity and
severity index statistical methods. The ranking analysis arranged the
developed indicators according to their relative importance to the
students.

3.3. Tool development and testing

In the third and final phase, an assessment tool for student housing
was developed. The tool is named the Sustainable Student Housing Se-
lection (SSHS) tool. In this tool, each indicator was given a weighting
factor based on the ranking analysis. Also, an audit form was developed
based on the ranking analysis and was integrated into the tool. The audit
form was refined and verified through expert knowledge. Ten real estate
experts specializing in student housing were interviewed and asked to
provide feedback regarding the audit form’s content. Expert knowledge
allowed us to focus on a manageable number of essential indicators and
sub-criteria that contribute to achieving sustainability in student hous-
ing. The audit form enables users to perform reviews of existing buildings
and can be used digitally in conjunction with weighing factors. The audit
sheet allows any student or student housing auditor to complete an audit
and fill in the audit sheet. The results can be directly visualized in the
form of a tabular report or a radar graph. Accordingly, in each category of
indicators, a score was given and presented in a radar chart. The radar
chart serves as an interface of the visual tool that evaluates the overall
sustainable performance of existing student housing and compares
different alternatives.

In order to test the usability of the audit form and the newly devel-
oped SSHS tool, we took two measures. First, we tested the audit form
through two real walkthrough audits. To test the validity of the proposed
tool, we asked graduate students to compare two kinds of student
housing in Liege. Two students, one living in a dorm room and another
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residing in a Kot, were selected. Both types of student accommodation
were found to be the most common among students. The graduate stu-
dents used a tablet during a 20-min visit for two housing units. The Kot
was located in the city center of Liege city, in Outremeuse neighborhood,
and was renovated by the owner in 2012. The kot was unfurnished and
15 m? in size. The second housing unit was a room in a student dorm, also
located in the city center of Liege City, near an area called Le Carré. The
room was unfurnished, 14 m?, and renovated in 2010. The students were
shadowed during the audit to observe how they interpret and fill in the
audit form. A discussion followed each audit to clarify any concerns or
suggestions regarding the audit form. Further details of the audit tests
can be found in the results Section (4.4).

After testing the audit, usability testing was conducted for the SSHS
tool. The main objective of the testing was to assess the usability of the
interface and the ability of decision making by performing usability tests
on the different prototype versions. Fifteen users, comprising mainly
students, were recruited at the University of Liege to test the SSHS tool.
The System Usability Scale (SUS), a paper-based questionnaire was used
to collect feedback (Albert and Tullis, 2013; INCITS, n.d.; ISO, 2018). The
analysis of the responses was based on the Common Industry Format for
Usability Test Reports. Two iterations of usability testing have been
carried out to develop the comparative nature of the tool and the
weighing score visualization. Additionally, participants were inter-
viewed after conducting each usability test to obtain more insights on the
tools’ limitations. The results of the usability testing were embedded in
the final tool interface.

Finally, a detailed research framework and methodology description
can be found in Fig. 1, which summarizes the research methodology.

4. Results

Six hundred ten students filled in the survey, forming almost half of
the targeted respondents. Fifty-six percent of respondents were females,
and 54% were males. The average age of respondents was 22 (61%)
representing third-year bachelor students. Postgraduates formed 17% of
the respondents, and undergraduates formed 83% in total. With the help
of the SPSS program, Cronbach’s alpha was calculated to test the reli-
ability of the generated outcome. All alpha values were greater than 0.7
for all criteria (reliability a: 0.75, 0.78. 0.71 for sub-indices A-C and 0.74
for the aggregated index, respectively), indicating that all reliability co-
efficients are acceptable of the criteria included in the survey is high. In
the following sections, we present the final classification criteria, ranking
analysis results, developed tool, and the case study used to test the tool.

4.1. Classification of criteria

We based our criteria of classification on a hierarchical structure of 3
categories, 14 criteria, and 44 sub-criteria, as shown in Table 2 The
Table represents the grouping of our selected criteria, each with an index
number (column 1, 3, and 5) to identify the different criteria. This clas-
sification is a result of the questionnaire survey and the 610 responses.
The classification comprises general evaluation criteria for student
housing and specific criteria related to sustainability.

4.2. Weighing and ranking of criteria

Once the identification and classification of key evaluation criteria of
student housing was achieved, the following step of weighing each
criteria and sub-criteria was executed. The questionnaire survey results
allowed ranking the criteria in order of importance. Table 3 represents
the weight of every sub-criterion from the most important (top) to the
least important (bottom). Every sub-criterion received a weight based on
the severity index calculation. Based on this calculation, we validated the
ranking and assigned the different weights. One of the interesting find-
ings of the survey was the importance of *Heating efficiency in the winter,’
which was ranked as the most important criterion by most students. The
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Table 2
The hierarchical structure of the classification of criteria.
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Index Category Index Criteria Index Sub Criteria
N° N° N°
A Housing configuration Al Private space (Bedroom) Al1l Size
A2 Shared space (Living room, A2.1 Size A.2.2 Number of people using
Bathroom, Kitchen)
A3 Equipment A.3.1 Finishing condition (Walls and ~ A.3.2 Refrigerator
interior)
A.3.3 Bed A.3.4 Wardrobe
A.3.5 Desk A.3.6 Microwave/Oven
A3.7 Washing machine A.3.8 Internet access
A4 Accessibility A4.1 Disability access A.4.2 Car parking
A4.3 Bicycle parking A.4.4 Elevator
A4.5 Intercoms
A5 Location A5.1 Proximity to public transport A.5.2 Proximity to commercial facility
A5.3 Proximity to university A.5.4 Proximity to green space
B Environmental quality and B.1 Air quality B.1.1 General air quality B.1.2 Natural ventilation
Wellbeing
B.1.3 Mechanical ventilation
B.2 Thermal comfort B.2.1 Thermal insulation B.2.2 Heating efficiency in winter
B.3 Visual comfort B.3.1 Quality of natural lighting B.3.2 quality of artificial lighting
B4 Acoustic comfort B4.1 Sound insulation inside the B.4.3 Sound insulation between
building housing and exterior
C Housing management C.1 Housing service C.1.1 Administrative standards C.1.2 Security standards compliance
compliance
C.1.3 Building maintenance service
C.2 Energy c.2.1 Energy efficiency of housing C.2.2 Use of renewable energy
C23 Energy management system
C.3 Water C.3.1 Reuse of rainwater C.3.2 Hot water installation
C.3.3 Reduced water consumption
C.4 Waste C4.1 Waste separation system C.4.2 Waste management room
C.5 Cost C.5.1 Price of accommodation C.5.2 Price of water charges
C.5.3 Price of electricity charges C.5.4 Price of heating charges

least important criterion was reported to be ’Bicycle parking.’ Further
results interpretation can be found in the discussion section (see section
5.1).

4.3. Student housing audit form and tool development

Once the ranking and weighing and ranking of each criterion were
achieved in Tables 2-4, the audit form was developed. This audit form
allows us to evaluate different housing units in reality and is mainly
based on transforming the indicators and hierarchy of Table 2 into an
audit form. Table IIA in Appendix II represents the audit form, where
each criterion has been transformed into a representative question. The
criteria in the audit form are graded based on two approaches. The first
approach allows us to grade a criterion based on a Likert of 7 nuances. A
grade of 7 indicates excellent performance, and a grade of 1 is used for
poor performance. The second approach allows us to confirm or negate
criteria through a "yes’ or 'no’ choice. The structure and grouping of the
criteria of the audit form followed the classification introduced earlier in
Table 4. Ten local experts specializing in student housing real estate
validated the audit form and provided insights on the identification of the
most important sub-criteria.

The following step comprised integrating the results of Tables 3 and
4, and Table IIA (appendix II) into a simple tool. With the help of Excel,
the tool was created to help potential student housing seekers. An
introduction page explains briefly to users the aim and purpose of the
tool and the process, from filling in the input to visualizing the results and
making a decision. The introduction page is followed by the audit form
page that can be easily printed or directly filled via a tablet or laptop (see
Table IIA (appendix II)). The user can create several audit forms within
this page. This allows users to compare several buildings and audit them,
after which the user can move to the audit results page where the audit
results get executed and presented in a tabular form (see Table IIB (ap-
pendix II)). All criteria listed in Table IIB (appendix II) are associated

with a specific weight based on the severity index. This output is directly
presented under the three main criteria categories or individual criteria
or sub-criteria. The higher the total score of a housing unit, the better it is.
The same data gets visualized automatically in the form of a radar graph
that allows the user to compare single student housing or multiple
housing units. Through a case study, we show the use of the new tool in
the next section.

4.4. Tool testing

As shown in Table IIB (appendix II) and Fig. 2, the second housing
apartment scored significantly higher than the first apartment and was
recommended by the student. Overall, the reactions were notably posi-
tive in terms of the tool’s effectiveness and ease of use. The radar graph in
Fig. 2 represents category scores illustrated in Table IIB (appendix II).
The graph allows the user to compare several dwellings in a visual way,
mainly by representing the weighted score of the three main categories of
the two dwellings.

By examining both units, the authors confirmed the output results.
The most significant part of this experiment was revealed when we
interviewed the graduate student after using the tool. We asked the
student explicitly how he could fill in the data requested in category B
(Environmental quality and Well-being). In fact, the audit questionnaire
forced the student to look for experience from neighbors to answer the
questions. This reveals that the tool not only helped to identify the key
sustainability concerns related to student housing. Also, the tool
informed the students during the field visit or walkthrough audit about
the essential questions that need to be answered next to category C
(Housing Management) and category A (Housing Configuration). The
case results show that the tool decision brings significant guidance during
short walk-in visits. This helps to extend the application of the tool to
guide the decision making regarding functional, economic, and sustain-
able housing selection criteria.
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Table 3
Weighting and ranking of criteria.
Rank  Index Category Index Criteria Index Sub Criteria Severity
N°1 N°2 N°3 Index
1 B Environmental quality and B2 Thermal comfort B.2.2 Heating efficiency in winter 0,91
Wellbeing
2 Cc Housing management C.1 Housing service C.1.2 Security standards compliance 0,86
3 Cc Housing management C.3 Water C.3.2 Hot water installation 0,86
4 B Environmental quality and B.2 Thermal comfort B.2.1 Thermal insulation 0,86
Wellbeing
5 9 Housing management C.1 Housing service C.1.1 Administrative standards compliance 0,86
6 B Environmental quality and B.4 Acoustic comfort B.4.2 Sound insulation between housing and 0,85
Wellbeing exterior
7 B Environmental quality and B4 Acoustic comfort B.4.1 Sound insulation inside the building 0,84
Wellbeing
8 B Environmental quality and B.3 Visual comfort B.3.1 Quality of natural lighting 0,82
Wellbeing
9 Cc Housing management C.5 Cost C.5.1 Price of accommodation 0,81
10 A Housing configuration A3 Equipment A38 Internet access 0,80
11 A Housing configuration A2 Shared space (Living room, Bathroom, A.2.2 Number of people using 0,76
Kitchen)
12 B Environmental quality and B.3 Visual comfort B.3.2 Quality of artificial lighting 0,76
Wellbeing
13 A Housing configuration A3 Equipment A32 Refrigerator 0,75
14 Cc Housing management C.4 Waste C.4.1 Waste separation system 0,74
15 C Housing management C.5 Cost C.5.3 Price of electricity charges 0,72
16 C Housing management C.5 Cost C.5.4 Price of heating charges 0,72
17 A Housing configuration Al Private space (Bedroom) All Size 0,72
18 A Housing configuration A5 Location A53 Proximity to university 0,72
19 C Housing management C.5 Cost C.52 Price of water charges 0,72
20 A Housing configuration A2 Shared space (Living room, Bathroom,  A.2.1 Size 0,71
Kitchen)
21 A Housing configuration A3 Equipment A3.1 Finishing condition (Walls and 0,70
interior)
22 B Environmental quality and B.1 Air quality B.1.1 General air quality 0,70
Wellbeing
23 A Housing configuration A5 Location A5.1 Proximity to public transport 0,70
24 B Environmental quality and B.1 Air quality B.1.2 Natural ventilation 0,69
Wellbeing
25 A Housing configuration A3 Equipment A33 Bed 0,69
26 A Housing configuration A5 Location A52 Proximity to commercial facility 0,68
27 C Housing management Cc.2 Energy c.21 Energy efficiency of housing 0,68
28 9 Housing management C.1 Housing service C.1.3 Building maintenance service 0,67
29 9 Housing management C.3 Water C.3.3 Reduced water consumption 0,66
30 A Housing configuration A3 Equipment A3.6 Microwave/Oven 0,64
31 9 Housing management C.4 Waste C.4.2 Waste management room 0,64
32 A Housing configuration A3 Equipment A35 Desk 0,63
33 A Housing configuration A3 Equipment A3.4 Wardrobe 0,63
34 Cc Housing management Cc.2 Energy C.2.3 Energy management system 0,62
35 C Housing management Cc2 Energy C.2.2 Use of renewable energy 0,59
36 9 Housing management C.3 Water C3.1 Reuse of rainwater 0,57
37 A Housing configuration A5 Location A54 Proximity to green space 0,56
38 B Environmental quality and B.1 Air quality B.1.3 Mechanical ventilation 0,53
Wellbeing
39 A Housing configuration A4 Accessibility A4.5 Intercoms 0,48
40 A Housing configuration A4 Accessibility A4.1 Disability access 0,46
41 A Housing configuration A4 Accessibility A4.2 Car parking 0,44
42 A Housing configuration A4 Accessibility A4.4 Elevator 0,43
43 A Housing configuration A3 Equipment A37 Washing machine 0,42
44 A Housing configuration A4 Accessibility A43 Bicycle parking 0,40

5. Discussion

Student housing is in high demand, with estimates that there is as
much as 4-5€ billion in capital looking for student housing stock across
Europe (JLL, 2017). The rapid increase in the student population,
demanding better quality accommodation and sustainable student ac-
commodation is growing. By 2020, international student numbers are set
to reach 2 million in the European Union. Therefore, European univer-
sities and cities must take into account the need for modern and sus-
tainable accommodation to remain globally competitive. Our study
proposed an approach for the classification and ranking of student
housing evaluation criteria. Based on a sample of 610 students, we
selected the most relevant criteria for sustainable student housing se-
lection and ranked them in order of importance.

5.1. Key findings

The most important criteria (Top 10) focus mainly on the Housing
Management and Environmental Quality and Well-Being categories. The
Top 10 criteria include functional criteria such as internet access,
compliance with security standards, length of lease for tenants, and the
affordability of the rent. In addition, we identified sustainability criteria
such as efficiency of heating system during winter, the presence of
thermal insulation, and the quality of daylighting. However, including
the cost of utilities (energy, water, and waste) makes energy efficiency
and sustainability, not matter for student tenants. The survey results
suggest that in addition to a focus on the cost of the rent, students
consider comfort as an important factor when selecting student housing.
Indoor air quality was not reported as a significant issue by most
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students. This has to do with the perception of comfort in many of Bel-

g gium’s old buildings (Geng et al., 2017; Singh et al., 2016). The majority
2 (63%) of investigated undergraduate students was interested in kots with
Jglwwwwmamnwmaowmno . . .
glaadaddecdaadgaad shared facilities and was not enthusiastic about student flats (residence
halls). Undergraduate students prefer common facilities that can be
% shared and cleaned by themselves. However, graduate students showed a
T|1834888838888838 preference for residence halls and individual dorm room student housing
as they prefer not to clean common facilities unless they are part of their
S rooms.
E On the other hand, the least important criteria are mainly related to
_: 8888883985888 housing configuration, including car parking, washing machine, eleva-
<|ecececceccosos tors, and the presence of bicycle parking. The interpretation of these
- preferences is related to the fact that 78% of respondents spend their
2 weekends at their family home. Those who wash their clothes would visit
§188888888888 laund hich is abundantly available i ighborhoods i
3133323338888 a laundromat, which is abundantly available in most neighborhoods in
Walloon cities. Most investigated students (64%) possess neither a car
8 nor a bike (94%). The ranking analysis presented reflects current stu-
& dents’ priorities in French-speaking Belgium. Although the average
I ranking of sustainability (Environmental Quality and Well-Being) criteria
= ocoaNNOoOAN—~ANANAN O . . . . .
f|lSsSs333Ss3c S is not as high as the Housing Management (including cost), the results

showed that there is an environmental awareness among the investigated
students. By following the severity index for the weighed green building
indicators, in Table 3, students did not prioritize several environmental
aspects such as water-saving, energy efficiency, waste reduction, and air
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" For this study, we developed sustainable performance criteria for

g sustainable housing based on the literature and a cross-sectional survey

g NSowmgBreg involving 610 students. We have also developed an audit form, reflecting

dleccsoocooass students’ preferences, which can be used during walkthrough student
audits. The audit form allows each criterion to be scored individually and

g § § g g E § at a global level. The audit form is integrated into the first tool to assess
student housing, combining performance and importance (priority). The

B tool uses a radar graph, despite its simplicity, to provide an easy and

E quick to understand visual representation after the walkthrough audit of

= o student housing is achieved. The tool’s strength is its capacity to inform

,g g 5 § § § students when selecting student housing, while managing several criteria
in a simple, comprehensible, fast, and comparative format. Also, the

” identified criteria for a sustainable student housing are in line with the

“E outcomes of other studies found in the literature (Bebronne et al., 2018;

§ Muslim et al., 2012; Ong et al., 2013; Thomsen and Eikemo, 2010).

B Therefore, the tool is embedding a knowledge-base that involves the

1 Bowsg . . . . X

glgggas severity index calculation, which helps inexperienced students. The use

of statistical analysis to weight each housing selection criterion, based on
a collective consensus, provided insight on the importance of sustainable
indicators and sustainable approaches to student housing design and
operation. Basing the tool on a large scale survey is reinforcing the tools’
ranking validity and certainty in decision making. The tool can help
environmentally conscious students as well as novice students to select
the best available student housing in a rational and objective way, while
creating a variety of alternatives in a short time. Better and conscious
student choices will improve the quality of student housing in terms of
quality and sustainability.

As shown in Table 5, the comparison between BREEAM, LEED,
Level(s), UN SDG, and the SSHS tool indicates that the SSHS tool is better
customized than the others. The SSHS is strongly distinguished from
other sustainability rating tools due to its focus on the operational stage
aspects of the building’s life cycle. The SSHS is focused on the relation
between the student and the landlord, the monthly or annual energy and
water consumption, and the integration of renewable energy systems.
Special attention is dedicated to comfort and well-being, goal 3 of the UN
SDG. Thus, the SSHS is less exhaustive, compared to the other rating
systems and does not address many issues such as carbon emissions or
building materials’ embodied carbon. Also, the aspect of circularity is
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Fig. 2. Radar graph visualizing the comparison of the two housing units.

Table 5

Comparison between the SSHS tool and the other green building indicators.
Categories BREEAM LEED Level(s) LBC DGNB LBC UN SDG SSHS
Site/Land use v v v v v v v X
Mobility v v X v v v X v
Water v 4 v v 4 v v v
Energy & Environment v 4 v v 4 v v v
Materials v v v v v v v X
IEQ v v v v v v v v
Waste v 4 v v v v v n/a
Management & Safety v X X v v v X v
Cost X 4 X v v v X v

n/a: not available.

missing. The SSHS is mainly focused on short-term sustainability issues,
housing services quality and maintenance, and rental cost-related issues.
It reflects strongly on the pragmatic needs of students and their under-
standing of basic.

On the other hand, the study findings indicate that students did not
prioritize some green building indicators (see Table 3), such as energy
efficiency, water-saving, and domestic waste management. The findings
actually work slightly against the study hypothesis that Europe needs
sustainable student accommodation. As mentioned earlier in the findings
(Section 5.1), student tenants seem not to be interested in or not aware
about energy efficiency and sustainability (regarding energy, water, and
waste). However, we believe that this is related to the hidden cost drivers
of those indicators. In most cases, students or their parents pay a fixed
rent cost for an annual contract. The monetization of those aspects makes
students widely misperceive the energy, water use, and associated carbon
emissions (Schley and DeKay, 2015). Our survey indicates that most
students are unaware of Energy Performance Certificates (EPC), which
state the energy efficiency of building facilities and barely ever see or pay
an energy or water bill (Taranu and Verbeeck, 2018). Also, the absence of
waste separation bins for recyclables or organic waste makes many stu-
dents ignore this practice of waste reduction and waste separation. Stu-
dents tend to be insufficiently sensitive to a wide range of environmental
impacts related to building operations. One of the solutions to help
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students increase their awareness and accessibility to those indicators is
to encourage complete carbon footprint calculations. And to disaggregate
their total energy and water use (and their associated carbon emissions)
of all the devices they use, including washing machines and the waste
they produce, through smart applications.

Therefore, this study sets the foundation for a future similar approach
and study for sustainable student housing. The approach used to carry
out this study is a universal approach and could be applied to other types
of buildings. However, the tool in its current state remains limited to
serving those residing in French-Speaking Belgium; the usability testing
results revealed that the tool seems more useful if used by domestic
students studying in Belgium. The following section explains how this
tool can be scaled to meet ambitions beyond Belgium.

5.3. Implications for practice and future research

Higher education is becoming increasingly global in nature, giving
rise to a growing student demand for quality housing in Europe. In recent
years, there has been a considerable increase in the number of interna-
tional students coming into the region. With the stringent energy and
environmental regulation of the European Union, there is a chance to
marry this demand for housing modernization with sustainability. In this
study, we developed a set of criteria and a tool that can assist with the
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selection of sustainable housing accommodation. The tool is a starting
point to provide a better assessment of student housing to identifying
sustainable student housing.

More importantly, the criteria and tool can be transferred to other
European regions or cities. The SSHS tool can be easily coupled to EPC
and footprint calculation tools. This can be achieved based on the
Level(s) reporting framework developed by the EU. The Level(s) sus-
tainability reporting framework is a valuable opportunity to incorporate
an environmental life cycle assessment into the overall evaluation of
student housing. It can address the initial and end-stage of the student
housing life cycle. In the long term, the tool can be expanded to include
indicators on students’ lifestyle impacts, including food and mobility,
similar to the work of Marique et al. ((Anne-Francoise Marique et al.,
2014; Anne-Francoise Marique and Reiter, 2012)). In the future, we hope
to extend our investigation and include more European countries to
develop a European assessment framework that provides for standard
sustainability criteria, audit schemes, and assessment tools for sustain-
able student housing. The easy accessibility of students to information
related to energy and water use, waste quantities, and recycling oppor-
tunities, together with renewable resources on a monthly basis or weekly
basis, will be essential. The use of applications via smartphones and
personal computers can increase the access to information on the real
purpose of resources and their environmental impact (Attia, 2018a).
Smart and sustainable student housing that is connected with appliances
and devices can provide practical and reliable information that can alter
the behavior of students.

The tool in its current state has significant limitations and remains
elementary because students will still require more information in order
to make an informed decision. However, we see our tool and our study
overall as an approach to cater to those in need of domestic student
housing. Therefore, we wish to extend our research with a focus on
overseas students in a pan European context. Across Europe, there is a
limited prevalence of both university-owned housing and private oper-
ators. There is even a lack of regulation and institutional infrastructure to
offer affordable, sustainable, and modern student housing stock. Thus,
the lack of supply in many markets in Europe is providing an opportunity
for private homeowners to offer low-quality student housing. Therefore,
it is essential to address the problems of student housing on a higher level
and develop rating systems, schemes, or certifications with service pro-
vision for students on the European regional level. Student housing
sustainability can be linked to the European framework of core indicators
for the sustainability of office and residential buildings, named Level(s).
The level framework can enable actions to be taken for student housing
and improve the quality of living across Europe, taking into account the
contributions of students, researchers, building legislators, and
policymakers.

6. Conclusion

The aim of this article is to develop key performance indicators and
outline a multi-criteria approach for assessing sustainable student hous-
ing based on an online survey. A literature review allowed us to screen
sustainability performance indicators for student housing. Then, a survey
comprising 610 student responses, helped identify the most important
criteria and sub-criteria (44), as well as the relatively less critical criteria,
according to students. The ranking analysis revealed that sub-criteria
classified under the Housing Management and Environmental Quality
and Well-Being categories are of the highest importance level with a
focus on comfort. However, considering the environmental impacts and
sustainability of student housing, in particular, there is a lack of ap-
proaches or methods to evaluate their performance objectively and in a
context-specific way. Thus, the other objective of the article was to
develop an assessment tool that helps students evaluate, compare and
select their future student housing. It is proposed to use an audit form
that was validated through student surveys and expert knowledge. The
audit form was translated into an interactive and visual tool that assists
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students in their decision making. The usability and feasibility of this
new tool was investigated through a case. The ability of the tool to impact
the selection process and guide the identification of sustainable housing
was tested. The tool provides an easy starting point to introduce sus-
tainability into student housing projects. Universities can also use our
weight scoring system and key performance indicators to guide their
decision choices when building a new dormitory, leasing, buying an
existing building, or providing other campus housing. The ultimate
purpose of this new tool is to set out a path towards a new generation of
student housing assessment approaches across Europe and worldwide
that contribute to the creation of policy objectives in areas such as en-
ergy, material use and waste, water, and indoor air quality.
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