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Abstract: Housing drives urban development and has a significant potential for contributing to
sustainability. However, ample sustainability indicator sets fail to include relevant indicators of
sustainable housing—assessment seems to be an underdeveloped topic. We chose the United Nations
Geneva Charter on Sustainable Housing as a conceptual foundation for the proposed assessment
tool. It addresses recent challenges by four defining principles and related rationales, thus forming a
theoretical basis of sustainable housing. We applied both theoretical research (desk-top analysis) and
qualitative research (an expert panel) to develop a comprehensive framework for sustainable housing
and complemented it with relevant indicators. The proposed housing sustainability assessment
tool (HSAT) explicitly advocates a holistic approach that seeks to balance the environmental, social,
economic and institutional dimensions of sustainability; simultaneously, it includes an integrated
concept of the building-community—locality. Hence, this article does not seek to redefine the sus-
tainable housing definition or concept but to contribute to the development of a highly relevant
indicator-based system for its assessment. This will ensure that correct and unambiguous messages
are sent not only to policymakers but also investors, urban planners and finally also the citizens—the
housing clients.

Keywords: sustainable development; sustainable housing; UN Geneva Charter; indicators; an assess-

ment tool

1. Introduction

Having satisfactory accommodation is a major element of people’s material needs,
and therefore, housing is one of the basic conditions determining the quality of life [1,2].
Although the basic needs of accommodation, such as having a shelter from weather
conditions, space for privacy and personal security, a place to raise children and to rest,
have remained the same over time, the views on what satisfactory accommodation is have
changed rapidly [1]. This is why the provision of adequate and affordable housing remains
a key priority for governments throughout the world [3]. Adequate housing should provide
adequate privacy, adequate space, physical accessibility, personal security, the security
of tenure, adequate lighting, heating and ventilation, basic infrastructure such as water
supply, sanitation and waste management facilities, suitable environmental quality and
health-related factors, and an adequate and accessible location for work and basic facilities;
all the foregoing should be available at an affordable cost [4].

However, meeting all people’s demands for quality adequate housing must, of course,
affect both natural and social environments. Housing construction and operations consume
large amounts of natural resources while producing waste and pollution [5,6]. Poor con-
ditions in social neighborhoods (i.e., characteristics of the social relationships among its
residents) may negatively affect personal as well as community life [1]. Housing must,
therefore, meet not only the criterion of adequacy but also social and environmental sus-
tainability [7]—otherwise, the overall impacts of even adequate housing may negatively

Sustainability 2021, 13, 1152. https:/ /doi.org/10.3390/su13031152

https:/ /www.mdpi.com/journal/sustainability


https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0002-9344-1926
https://orcid.org/0000-0001-5271-4687
https://doi.org/10.3390/su13031152
https://doi.org/10.3390/su13031152
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/su13031152
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/2071-1050/13/3/1152?type=check_update&version=2

Sustainability 2021, 13, 1152

20f 14

affect human health and life satisfaction. In other words, sustainable housing must ad-
dress the cultural, economic, environmental and social facets of housing in an integrated
fashion [6,8].

Due to growing population and personal demands on housing quality, housing has
become one of the most important public policies shaping sustainability [5,9,10]. Therefore,
all major international sustainability initiatives refer to housing or settlement strategies.
However, indicator sets derived from them often fail to include indicators of sustain-
able housing; housing is an underdeveloped topic in terms of indicator assessment [11].
Furthermore, a glimpse at the Internet confirms that while sustainable housing seems to be
an already established research theme (Google Scholar shows over 20,000 references for
this), only 26 records match the keyword “sustainable housing assessment”, and 38 records
show papers comprising “sustainable housing indicators” (within them only a handful
deal with a comprehensive indicator-based system). This is just an approximate indication,
but it corresponds well with the work of some authors who have concluded that there has
been no single method or tool that truly accommodates all the often-competing parameters
in the building design or construction processes [12].

The principal difficulty for measuring sustainable housing is defining its concept
and its objectives in a meaningful and realistic way [6]. Therefore, in the theoretical part
of this article, we show the long and complex way of doing this. Another problem is
finding appropriate indicators to measure all sustainable housing aspects included in its
definition [11]. We analyzed various approaches to assessments of sustainable housing,
and based on the desk-based analysis of these assessments and methods of qualitative
research (expert panel), we propose an indicator-based assessment tool (a comprehensive
and balanced indicator set) for sustainable housing.

As a conceptual framework for the housing sustainability assessment, we applied the
approach and definition of sustainable housing according to the UN Geneva Charter on
Sustainable Housing [3]. The Charter defines four core principles and related rationales
addressing sustainable housing. We take for granted that this format has laid a solid policy
and conceptual framework providing a groundwork for thorough expert and scientific
follow-up on their operationalization by relevant indicators. Assigning indicators to
particular rationales needs conceptualization and operationalization of this framework.

This article does not seek to redefine the sustainable housing definition/concept al-
ready endorsed by the international community in the format of the UN Geneva Charter,
but to contribute to the development of a highly relevant comprehensive indicator-based
system for its assessment that has not been put in place yet. Such a system is represented
by the proposed housing sustainability assessment tool (HSAT) that comprises important
aspects of the UN Geneva Charter concept, the United Nations sustainable development
strategy and broad views of the sustainable housing assessment. Its use would ensure
that correct and unambiguous messages are sent to policymakers, investors, and urban
planners in order to contribute to both the further conceptual work and extensive empirical
and practical developments (e.g., conceptual refinement, indicator testing, pilot assess-
ments). The next step would logically be an exploration of data availability, country and/or
local-specific relevance, and financial demands or institutional capacities for practical ap-
plications. Finally, we offer some suggestions for sustainable housing experts and indicator
developers and providers.

2. Sustainable Housing Concept

The term “sustainable development” was coined by the International Union for Con-
servation of Nature in the 1980 World Conservation Strategy [13]. Our Common Future
(Brundtland Report) [14] then gave further direction to comprehensive global solutions
and defined the concept of sustainable development as a development “which meets
the needs of the present generation without compromising the ability of future genera-
tions to meet their own needs”. During the early stages, the institutional dimension was
discussed—alongside environmental, economic and social ones—in terms of integrating the
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environment into other policies but was hardly considered as a dimension of sustainability
in its own right. It has been recognized that institutional capacity must be incorporated
into policy design from the very beginning and on an equal footing if a bias of the results
violating the basic concept of sustainable development is to be avoided [15]. The institu-
tional dimension of sustainable development had already been touched upon in 1995 when
the UN Commission for Sustainable Development decided to develop indicators to assess
the progress of the implementation of Agenda 21 [16]. The indicator system explicitly took
account of the role of institutions, but the indicators focused only on the impacts of organi-
zations and thereby neglected important institutional aspects that predetermine activities
and policies, as well as their effectiveness. The importance of a broader understanding of
institutions was then emphasized by the World Bank [17] as a need to transform institutions
in order to achieve sustainable development in a dynamic world [18].

Since the early 1990s, the term “sustainability” has been widely used, and several
authors state that it has become one of the most overused, abused, and misused terms
in society, as well as in development literature [19-21]. We hear about sustainable cities,
a sustainable economy, a sustainable society, sustainable transport, and sustainable housing,
but we rarely know what these concepts really mean. Attempts have been made to opera-
tionalize various terms related to sustainability, including sustainable housing, for three
decades. However, as Choguill [19] pointed out, operationalizing sustainability in housing
is extremely difficult. Similarly, sustainable city and smart city concepts have undergone
a long process of conceptualization and, most of all, an unfinished operationalization.
Indicators for both concepts are available, but in such an abundant and unsystematic way
that city managers often do not understand which indicators to use [22]. Thus, it has been
at least a partial achievement of scientists as well as professionals, politicians, and the
interested public to agree upon a definition of the sustainable housing concept.

A straightforward way to define sustainable housing follows the Brundtland Commis-
sion’s definition. Thus, sustainable housing can be defined as “housing development that
meets the housing needs and demands of the present generation without compromising the
ability of future generations to meet their (housing) needs and demands” [7]. However, such a
definition would face the same critique as above for its vagueness, ambiguity, and lack of
consensus on what is to be sustained and what to be developed [23-25]. A review of rele-
vant definitions of sustainable housing distinguishes several approaches to the sustainable
housing conceptualization.

As in many other fields of human activities (e.g., transport, energetics), the concept
of housing has developed over a long period of time, and even in a sustainability context,
it may still be viewed as “housing for sustainable development” or “sustainable housing”.
While housing meets many fundamental needs of people and is thus instrumental for
(sustainable) development together with other economic and social needs, sustainable
housing directly drives sustainable development by linking people of various incomes,
age and tenure groups, building stable communities and meeting the needs of people in
their personal and economic lives while respecting the ability of future generations to
meet their needs. Previous approaches mostly stressed the role of housing as to achieve
sustainability in terms of the housing consumption of resources (raw materials as well
as land/space) in its construction, maintenance and use, on a larger scale. Sustainable
housing was commonly defined as housing that has a minimal negative impact on the
natural environment [23,26-28]. These negative impacts, in particular, included impacts
on climate, air, water, and soil quality, noise, smell, non-renewable materials and biodi-
versity. In these definitions, the concept of sustainable housing took on a rather technical
environmental meaning and focused especially on how to design and construct buildings,
make them environmentally friendly and decide which approaches were to be used for
spatial (sustainable land-use) planning in order to avoid land occupation, increased trans-
port volume, and other harmful impacts [5,29-31]. More inclusive approaches described by
Chiu [6,7] shift the primary concern of sustainable housing from environmental protection
to people’s housing needs. Besides describing environmental quality as shaping good
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housing conditions, the author includes the cultural aspects of housing and living that
she understands as the design of residential buildings based on current local, cultural and
esthetic values as well as those of the past, enriching and sustaining the cultural identity of
a place (the preservation of housing heritage).

The sustainable housing concept has adopted a holistic approach incorporating eco-
nomic, environmental and social sustainability in a mutually reinforcing manner [5,32].
Some authors emphasize environmental aspects in the social context of sustainable housing
and speak about environmental poverty, where households excluded from services such as
education or employment are likely to have limited access to environmental goods and
services [33]. Other authors link housing with economic aspects and deal with housing
affordability [34-37]. According to these authors, housing should not only be affordable in
terms of the balanced ratio between a household’s income and expenditure, but it should
also meet other quality requirements such as good environmental quality of housing loca-
tion, safety, and good access to jobs, transport and services. Golubchikov and Badyina [4]
describe the same aspects of housing in their concept of adequate housing. In approaches
linking the social, economic and environmental aspects of sustainable housing, authors
do not only address the technical aspects of housing (sustainable buildings and spatial
planning), but they draw attention to relations in the community and locality, e.g., harmo-
nious social relations within the housing system, stability of the community, identification
with and pride in the community, participation in collective groups and networks in the
community, and safety and security [7,38,39].

As might be seen, sustainable housing is neither an absolute nor a constant concept;
there is no single, fully consensual and changeless definition. However, there are some aids
guiding countries seeking to promote sustainable housing—most significantly of all, the UN
Geneva Charter on Sustainable Housing. This charter is a non-legally binding document
endorsed by the United Nations Economic Commission for Europe in 2015 [3]. However,
the Charter—like Sustainable Development Goals (SDGs) and other framework policy
documents—defines the goal of sustainable housing in a general way: “to ensure access to
decent, adequate, affordable and healthy housing for all”. To address the above challenges,
the Charter defines four principles (key themes) and related rationales, thus forming a
theoretical basis of sustainable housing: environmental protection, economic effectiveness,
social inclusion and participation, and cultural adequacy. Each principle consists of several
(4-12) rationales (objectives or ideas), 34 in total (see Table 1).

Table 1. The UN Geneva Charter’s structure—principles and rationales (an exemplary digest).

Principles

Rationales

1 Environmental protection 1. Reducing the carbon footprint of buildings throughout their lifecycle

2. Improved environmental and energy performance of dwellings

10. Waste management treated as an integral part of sustainable housing strategies

2 Economic effectiveness 1. Secure and neutral tenure

2. Housing construction performed based on the use of building codes and standards

12. Spatial planning efficiently distributing economic activities; improving technical
and social services; undertaking urban regeneration; providing affordable housing;
and addressing urban sprawl

3 Social inclusion and participation

1. Increased availability of housing options, particularly affordable and social housing,
through different instruments, including through promoting tenure neutrality

2. Research and exchange of knowledge on all aspects of sustainable housing

8. Effective, clear, and transparent governance at all levels
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Table 1. Cont.

Principles

Rationales

4

Cultural adequacy

1. Emphasizing the development of public spaces for cultural and social activities

2. Housing takes into consideration the background and culture of inhabitants

4. Houses and neighborhoods designed and actively maintained in order to enhance
the emotional wellbeing of people, including the involvement of local communities in
this process

3. Approaches to Sustainable Housing Assessment

In the 1960s, an environmental impact assessment (EIA) started to be used to measure
major community projects or buildings. EIAs support the decision-making process by
measuring the environmental impacts of a particular project located in a particular site with
particular conditions. In the 1970s, the first life cycle analysis (LCA) was developed [40]
and later utilized to measure potential environmental impacts of building components or
construction materials. However, despite many benefits (engaging with stakeholders and
potential for dialog) [41], both the EIA focusing on large-scale projects and the LCA examining
products” impacts in detail could not fulfill an increasing demand for a user-friendly and
comprehensive building assessment system or sustainability assessment [42—44].

In the 1990s, the first national building environmental assessment (BEA) tools were
developed focusing on “greenness” and the environmental impacts of buildings, including
energy consumption and resource conservation or ozone depletion [45]. Major BEAs such
as the Building Research Establishment Environmental Assessment Method (BREEAM),
developed in the UK in 1993, the Leadership in Energy and Environmental Design (LEED),
developed in the US in 1998, and the Comprehensive Assessment System for Built Environ-
ment Efficiency (CASBEE), developed in Japan in 2001, are market-driven certification or
labeling tools used internationally by various stakeholders. Those certification tools differ,
but in general, they guarantee a certain standard of a building and increase the market
value of the property [46]. BEAs have been gradually modified according to building
sustainability assessments (BSAs) as the perception of sustainability has shifted from envi-
ronmental aspects towards a more comprehensive approach adding social and economic
dimensions [8,47,48]. And accordingly, research results claimed that assessing an indi-
vidual building or its components was not enough to address sustainability [49,50]. As a
response, in the second half of the 2000s, major systems involved in BSAs such as CASBEE,
BREEAM and LEED developed their first neighborhood sustainability assessments (NSAs)
addressing aspects of local conditions and community [51].

Recently, sustainable housing assessments have advanced in two main directions:
(i) the assessment level is becoming more specific; for example, LEED has separate tools to
assess the sustainability of interiors, buildings, neighborhood developments and cities and
communities [52]; (ii) assessment criteria are becoming broader including housing afford-
ability [37], outdoor comfort, urban energy consumption [53] or attitudes and behavior of
end-users [54]. This increasingly comprehensive approach to sustainability assessments
can also be observed in technical methods such as the LCA. Finkbeiner et al. [55] intro-
duced a life cycle sustainability assessment (LCSA) to measure the sustainability of a
product combining life cycle analysis (LCA), life cycle costing (LCC) and social life cycle
assessment (S-LCA), thus evaluating the environmental, economic and social impacts of
a product. The recent research explores the potential of BSA and NSA tools in gover-
nance [10], housing policies enhancement and development [56] and a housing funding
program’s evaluation [57]. Despite the remarkable development of these tools, experts
and scientists point out the necessity of applying comprehensive yet flexible assessment
methods instead of applying mechanistic and technical sustainability models determined
by market signals [58].



Sustainability 2021, 13, 1152

6 of 14

The above analysis of theoretical studies enabled us to consider all the important
aspects of the Geneva Charter concept, the UN sustainable development strategy and the
development of views of the sustainable housing assessment. We have combined them in
an easy-to-interpret scheme for the visualization of a broad concept of sustainable housing
linking sustainability dimensions (economic, environmental, institutional and social) with
housing components (building, community, locality) into general sustainable housing
architecture (Figure 1). At this point, a need for the rigorous application of conceptual and
methodological approaches to assess these dimensions and components, operationalize
and apply them in national and local housing policies is obvious.

Sustainability Dimensions Housing Components

Building
Community
Locality

2
=
S
=
8
L

Environmental
Institutional

Figure 1. A general concept of sustainable housing.

4. Methodology: Housing Sustainability Assessment Tool (HSAT)

A general concept of sustainable housing—to a large extent based on the Geneva
Charter—will remain just an “empty building” without further thorough (more specific)
expert and scientific operationalization. Therefore, we argue that selecting appropriate
phenomena (indicated facts) and related indicators from existing sets or formulating new
ones within this concept is an urgent challenge. Experts should focus primarily on the
identification of the “indicator-indicated fact” relation to ensure the indicators’ relevance.
This will ensure that correct and clear messages are sent to policymakers [59].

To do this, the rationales of the Geneva Charter were analyzed in order to be split up
into particular phenomena. Often, the Charter’s rationales comprise more than one objec-
tive, e.g., the rationale “improved environmental and energy performance of dwellings,
which contribute to combating energy poverty, improving residents” quality of life and
reducing health problems” consists of five different phenomena: (1) environmental perfor-
mance of dwellings, (2) energy performance of dwellings, (3) residents’ energy poverty,
(4) residents” quality of life, and (5) residents” health problems. In our research, we analyzed
all the Charter’s rationales using an expert panel method.

One expert analyzed the content of all 34 rationales, and by using comparative ref-
erences from a literature review, he identified all particular phenomena for the housing
sustainability assessment tool (HSAT). A primary reservoir of 107 particular phenomena
was further analyzed by a 7-member expert panel: Two experts dealt with the conceptual-
ization of sustainable development and quality of life, and also with their measurement
at all levels (global, national, local); three experts dealt with the conceptualization and
evaluation of sustainable housing at a national and international level; one expert with
the sustainable building field and one expert with the analysis of sustainable develop-
ment strategies and housing at a city level. First, each member of the panel analyzed the
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107 phenomena separately; then, the results were systematically compared in a moderated
discussion. During this phase, duplications and thematic overlaps among the particular
phenomena—in the themes as, e.g., energy poverty, urban sprawl, neutral tenure, housing
renovation, urban regeneration, infrastructure and services—were identified and removed.

Furthermore, justification of including such complex phenomena as, e.g., quality
of life or people’s emotional wellbeing in the HSAT was discussed within the panel.
These concepts are so complex that for any comprehensive tool to assess sustainable
housing, it would be necessary to count hundreds, perhaps thousands, of indicators,
and the tool would thus be of little use in practice. Finally, the expert panel identified
55 phenomena for a comprehensive assessment of sustainable housing. Thus, a derived
conceptualization of sustainable housing was accomplished, and a particularized idea of
sustainable housing was formed into a concept allowing further operations, including
assessment (measurement).

The phenomena operationalization arises from an extensive literature review. Compa-
rable methods were applied, for example, for the development of conceptual frameworks
of urban resilience and urban sustainability [60]. The world-wide studies may stand for
a virtual proxy panel of experts, and their findings may be broadly applied to the sus-
tainable housing assessment. A collection of 2255 articles was established from the Web
of Science based on relevant keywords accurately representing the theme of “sustainable
housing assessment”, agreed on by experts (Table 2). To reduce the number of studies for
the further in-depth analysis, the most relevant one hundred articles were selected-ten
articles for each agreed keyword. It was done by applying a bibliometric analysis [61]
systematically mapping (i) the cross-citation relationship within the articles” collection and
(ii) the overall citation rank of articles. Subsequently, the published research was analyzed
in order to identify all appropriate potential indicators for the above phenomena. However,
indicators were not found for all 55 phenomena, and thus, additional resources dealing
with sustainability assessment were analyzed in order to cover the missing phenomena-
related indicators. For this purpose, reports by the Organisation for Economic Co-operation
and Development, United Nations, European statistical office, World Healh Organization,
the World Bank, the International Union of Tenants and the German Federal Ministry
for the Environment were used (see an external data set [62]). This analysis resulted in a
primary pool with over 750 indicators (described by metadata, including its occurrence
frequency in the studies) that were subsequently evaluated by the expert panel.

Table 2. Keywords used for the selection of relevant publications for a literature review.

Keyword Number of Publications Year of First Publication
Sustainable housing tool 450 1997
Decision-making sustainable housing 250 1996
BREEAM 188 1999
LEED assessment 257 1999
DGNB 36 2009
SBTool 37 2010
Sustainable housing indicator 263 2002
Sustainable housing principle 292 1996
Sustainable urbanism 341 1994
Sustainable housing index 141 2004

In some cases, the analyzed documents provided a wider selection of possible indica-
tors to assess the particular phenomenon, e.g., “energy performance of dwellings” may be
assessed by indicators such as the annual energy consumption of a building per square
meter, the annual non-renewable primary energy used for facility operations, the annual
energy consumption of one resident building’s envelope performance, and overall energy
efficiency. In such a case, the panel took into consideration the frequency of occurrence
of the indicator and chose the most frequent one. In other cases, only one indicator was
found and thus selected for the assessment, e.g., the phenomenon of “informal construc-
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tion dwellers” is assessed by the indicator percentage of informal construction dwellers
in a given district. Occasionally, no existing method(s) for the assessment of identified
phenomena were found. It was mainly an assessment of the existence of the institutional
base for sustainable housing implementation (e.g., the existence of specific standards,
official procedures, management methods, economic regulations, housing policies and
measures). In these instances, the panel complemented a suitable indicator for the par-
ticular phenomenon assessment in the format of a “yes-no” question (e.g., “Do building
codes and standards which promote the harmonization of common practices, procedures,
and products specifications to allow compatibility across state borders and support building
safety exist?”).

There were different types of indicators related to the phenomena: the final HSAT con-
sists of (i) individual indicators (e.g., annual water consumption per person), (ii) indices
(e.g., weighted urban proliferation), and (iii) dashboards (a system of several individual—
quantitative and / or qualitative—indicators for more complex concepts such as, e.g., green spaces).

A general structure of the phenomena assessment is shown in Figure 1 (above). All phe-
nomena were broken down into four dimensions—social, environmental, economic and
institutional. We applied an often used 4-pillar sustainability approach, which, although
introduced a long time ago by the UN Commission on Sustainable Development, is still
present in many indicator assessment methods manifesting a balance among different
sustainability perspectives and objectives [63]. A key for this association was the indicator
character, not a character of the phenomena, e.g., the phenomenon “risk of homes being
lost” is labeled as an economic fact in the Geneva Charter, but because it is assessed by
a social indicator, “the number of evictions per 1000 inhabitants” (its social dimension is
underlined by the non-monetary unit used), the HSAT classifies it as a social one. At the
same time, the expert panel assigned one for the three housing components—building,
community, locality—to the phenomena. This final step, the indicator assignment to the
phenomena, completed the sustainable housing concept s operationalization.

5. Results

The final HSAT comprises in total 55 phenomena with associated assessment methods
(available in a full version as an external data set see [62]). The assessment methods
include different types of indicators—individual indicators, indices and dashboards for
more complex phenomena. There are also qualitative indicators in the form of “yes—no”
questions presented as individual indicators as well as parts of dashboards. A structure of
the HSAT in terms of particular assessment methods is depicted in Figure 2.

Housing Sustainability Assessment Tool
(HSAT)

Individual Indicators Indices Dashboard Yes-No Questions

4 Quantitative

Dashboard - Dashboard |
Individual Indicators | 1 ! Yes-No Questions

Qualitative |

Figure 2. The housing sustainability assessment tool (HSAT) structure in terms of particular assessment methods (indicators).
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With regard to sustainability dimensions (economic, environmental, institutional and
social), they are all covered in the HSAT (see Figure 3): The social indicators are most
represented (19 indicators), followed by environmental indicators (17 indicators) and
institutional indicators (15 indicators); the economic dimension of sustainability is assessed
by four indicators. This distribution is not unambiguously set since several indicators
assess phenomena that overlap two sustainability dimensions. For example, the HSAT’s
indicator number of people affected by natural and human-made disasters’ is associated
with the social sustainability dimension since it measures the number of people. However,
the same phenomenon is also important for economic analyses about the resources needed
for disaster management (number of people converted into financial terms). Similarly,
the HSAT'’s environmental indicator “the percentage of the cost of locally sourced materials
from all materials used for construction” may also be understood in economic terms,
since the use of local resources supports the local economy. Despite some ambiguity
of the indicator categorization, the importance of this distribution is to demonstrate the
comprehensiveness of the HSAT and the diversity of selected indicators.

15 [}

Institutional

17 [}

Environmental

+

Economic

6
1
2 1
Building Community Locality

Figure 3. HSAT—distribution of indicators within sustainable housing components and sustainability
dimensions.

A different situation may be found in the assessment of sustainable housing compo-
nents. The indicators assessing the community are the most represented—they account
for half of the HSAT indicators (27 out of 55). The other two components—locality and
building—are almost equally represented there (13, and 15 indicators, resp.; see Figure 3).
The boundaries between components are also indistinct there. It is worth looking again
at the indicator “the number of people affected by natural and man-made disasters”:
The expert panel ascribed it to the community component since it assessed the number of
affected people living in the community. However, this indicator also gives an account
of the locality by referring to people living in a flood-prone area or an area affected by
industrial accidents. The indicator thus provides important information about the risk of
natural and human-made disasters in a certain place that may influence the decision to
live or construct new houses there. Similarly, the expert panel associated the “housing
affordability index” with a community component since it demonstrates the socioeconomic
structure of the citizens, but it may also be associated with the locality component since it
indicates the attractiveness of a place (clean air, greenery, and low noise level).

The most interesting results are generated by interlinking sustainability housing com-
ponents and sustainability dimensions. Figure 3 shows that the building component is
predominantly assessed by environmental indicators (about 2/3 of all indicators). In con-
trast, the community component is assessed by institutional indicators in more than half of
the cases, while almost another half are the indicators of the social dimensions of sustain-
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ability. The locality component is equally assessed by social and environmental indicators.
These results may be expectable based on the thorough literature review; nevertheless,
it is also interesting that the expert panel arrived at this point without any self-correction
or steering towards a proportionate representation of particular dimensions in sustain-
able housing components considering a great number of phenomena and the selection
of indicators.

We have already mentioned that the indicators “ division, according to sustainability
dimensions and sustainable housing components, is arbitrary (expert-based). Some indica-
tors ideally could be associated with more dimensions and/or components because they
often overlap two possible options. Still, this categorization serves as a justification of the
developed HSAT framework being generally in line with current concepts of sustainable
housing presented by the reviewed documents. This view has gradually shifted from
an environmentally friendly building (i.e., the environmental dimension and building
component) to a broader perspective also comprising the social and environmental charac-
teristics/ qualities of the locality surrounding the building, and the social relationships in
the community as well as institutional support of the housing development. The proposed
HSAT captures this shift by means of the phenomena and associated indicators and thus
contributes to the conceptualization and operationalization of the dynamic, sustainable
housing concept. Such operationalization is instrumental for any further use of the con-
cept for sustainable housing assessment at an international, national and, in particular,
local level. For effective (local) implementation, different approaches can be used, including
simplification or reduction of HSAT guaranteeing clarity and activism [64].

6. Discussion and Conclusions

Our research aimed to develop an indicator-based assessment tool (a comprehensive
and balanced indicator set) for sustainable housing built on the analysis of the UN Geneva
Charter, the UN sustainable development strategy, and the sustainable housing assessment
approaches. We applied qualitative methods, in particular the content analysis of available
studies about sustainable housing assessment and the expert panel. These methods are
often used for the conceptualization and operationalization of concepts as well as for the
development of assessment methods at all levels (national, supranational, global) [65,66].
The nature of qualitative methods affects the results” objectivity—this research shows how
a particular group of experts understands/views and interprets some concept (sustainable
housing). Therefore, many complex concepts, which are not founded on natural sciences,
may not have a unanimous definition.

Our research approach is grounded on a wide knowledge base of relevant sources
and abundant experience of the panel members regarding sustainability assessment at all
pertinent levels—from local and national to international and global. The HSAT is one
of the potential instruments for the conceptualization and operationalization of the given
concept and a possible method of sustainable housing assessment. Its comprehensiveness
reflects the key sustainable housing needs and sustainable development aspects and thus
bridges narrow approaches (focused particularly on building, energy, environment, etc.)
and brings one more piece into the sustainable housing assessment.

Despite all the limitations and necessary imperfections of the presented research,
we believe that this work will contribute to a better understanding and primary employ-
ment of the sustainable housing concept in practice. As in long discussions on sustainable
development and its assessment (currently the Sustainable Development Goals framework),
we anticipate a lively discussion on the HSAT, based on the growing international interest
in sustainable housing displayed by major initiatives such as Housing 2030, supported
by UNECE, UN-Habitat and Housing Europe. Like individual countries, or even cities,
which select their specific sustainability phenomena (themes, problems, etc.) and the most
relevant indicators for their analyses, assessments and subsequent measures, we antici-
pate further research, testing and adaptations of the proposed HSAT to country- or/and
site-specifics in order to obtain rigorous data and information on sustainable housing facts.
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The world at present is a rapidly changing and urbanizing place to live in. This has
been reflected, inter alia, by the UN Agenda 2030 (SDGs) that calls for making cities and
settlements inclusive, safe, resilient and sustainable. Therefore, the great importance of
HSAT may be at a city level because the current imperative calls for sustainable housing
in sustainable cities. Paradoxically, the concept of sustainable cities—a more complex
concept than sustainable housing both in its subject matter as well as its geography—is
by far more elaborate. Sustainable, green, healthy, resilient, smart and recently also smart-
sustainable cities have been politically as well as conceptually supported and intensively
developed methodologically. Sustainable cities, Local Agenda 21 and other concepts
and related methods have been in place for several decades. Every mayor has some
knowledge of, and also often some analytical justification of strong (sustainable) and weak
(unsustainable) facets of his town or city. Usually, it is easier to identify unsustainable
conditions or trends—they may be a socially excluded locality, an ecologically deteriorated
site, an economically weak district—than to calculate sustainability limits “overshooting”.
However, still, there are many indicators-based systems providing sound information on
urban phenomena that may be used to track trends or benchmarks in different cities.

Housing today acts not only to sustain particular aspects of life (provide shelter
or protect the environment) but should also play a crucial role in achieving sustainable
development. It is absolutely wrong to assume that adequate housing is seen as a social
and economic burden in developing countries while industrialized countries automatically
apply high standards in this field. Even the richest countries must combat the negative
trends of rapid housing developments creating a high carbon footprint, air pollution,
land take and related environmental degradation, social isolation, noise, overall stress
and further negative impacts. Since housing plays a key role in the quality of human life,
the provision of adequate housing has become a key priority for all governments. However,
the sustainability paradigm places high demands on housing adequacy: environmental
protection, economic effectiveness, social and cultural development, and institutional
support. Thus, sustainable housing requires a new (holistic) approach to synergistically
address these issues.

HSAT provides a comprehensive tool to assess housing sustainability and to design
sustainable housing policies and practical measures. It explicitly advocates a holistic ap-
proach seeking to balance the environmental, social, economic and institutional dimensions
of sustainable housing. Thus, it helps overcome the traditional view of urban sustainability
as green development; it also exceeds the scope of assessments and solutions from building
to the integrated concept of the building—community—locality. To make the HSAT more
practical, the next step will be its transformation into a user-friendly application tailored
for urban planners, city officials, and investors. A simplified version of such an application,
easily accessible, may also provide important information on the quality of housing to the
broad public and raise awareness about this vital issue.
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