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Abstract. Sustainability is based on the United Nation’s (UN) Brundtland Report, which defines
economic, social and environmental factors that can ensure long-term economic viability while
maintaining an environmental balance and showing commitment to socially desirable practices.
Great focus has been on integrating environmental and economic factors into the project
processes of construction. There is substantial potential in developing a strategic process to
ensure that social sustainability is systematically incorporated into a project equally with
economic and environmental factors. Research in the field is scarce and suggests that social
sustainability is a secondary parameter even though it is integrated in building projects today.
There is a tendency that decisions made regarding which social sustainability aspects is to be
integrated in a project is based on experience from previous projects. There is a need of a strategic
approach on how to handle and work with social sustainability that is based on more than
experience. Can decisions be informed by quantifiable information about social sustainability as
is the case with economic and environmental sustainability?

Keywords: Sustainability, social sustainability, economic sustainability, environmental
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1. Introduction

Sustainability and sustainable development has been on the agenda for several decades. It was
thoroughly manifested in 1987 by the report “Our Common Future” by the World Commission on
Environment and Development (WCED), also known as the Brundtland Report. In the report sustainable
development is defined in the following way: “Sustainable development is a development that meets the
needs of the present without compromising the ability of future generations to meet their own needs.”
[1]. Sustainable development is an integrated strategy that should strive to improve the wellbeing of
humans without damaging the environment of society [2].

Sustainability can be divided into three pillars; environmental, economic and social sustainability.
Substantial research has been made on the development of tools and methods to work with economic
(LCC) and environmental sustainability (LCA). However, it is seen in the literature, that there is still a
great need for creating a common understanding of how to theorize, conceptualize and operationalize
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social sustainability in the built environment [3]. Defining criteria and indicators of social sustainability
and developing a strategy on how to support the integration in any project, would help the building
industry to go beyond the work that has already been made with LCC and LCA.

In 2015 United Nations (UN) introduced the 17 Sustainability Development Goals (SDGs) for the
2030 Agenda, as a further development of the eight Millennium Goals from 2000. The 17 SDGs are
based on five pillars; people, planet, prosperity, peace and partnership. The pillars manifest that
sustainable development is enforced for the sake of the people to ensure future generations prosperous
lives. This is achieved by maintaining a healthy relationship with the planet. Since the building industry
accounts for one third of all consumptions of global resources and almost half of the world’s energy use
[4], many of the SDGs will have to focus on this industry to truly reach many of their environmental
sustainability goals. Some of the SDGs have a great focus on the social aspect of sustainability, and
there is therefore a great potential in defining and making social sustainability measurable based on the
SDGs. The 17 SDGs are divided into 169 targets and 303 indicators, however rapid assessment showed
that only 105 indicators could potentially be used for measurement of sustainability [5]. For the SDGs
to play an active part in the development of sustainability in the building industry, the framework needs
to be conceptually and methodologically designed and tested prior to adoption [5].

The aim of the paper is to outline current research within social sustainability both in academia, in
the industry and on a political level. The paper presents how the academic world discusses and debates
social sustainability, trying to identify possible parameters to describe this cornerstone of sustainability.
In the building industry, sustainability is often described by means of different certification systems, and
therefore certification systems, which focus on social sustainability, are presented in the paper. UN’s
SDGs are compared with the work conducted in academia and the industry to inquire a possible common
understanding of social sustainability on both an academic, industrial and political level.

2. ACADEMIC: Social sustainability

After 30 years of debating sustainable development, social sustainability is still the least developed,
theorised and debated pillar of sustainability [3]. There is a large degree of consensus in the literature
that little attention has been given to the social dimension of sustainability in the disciplines of the built
environment [6,7]. Vallance et al argues that social sustainability is a “concept in chaos” [8], and there
is still a need to further develop conceptual understanding of the social part of sustainability [9].
Weingaertner and Moberg write that “there is no single blueprint definition to social sustainability, and
the definitions that exist are often derived according to discipline-specific criteria or study perspectives,
rather than being general” [10]. Social sustainability is a cross-disciplinary concept, covering a broad
range of knowledge from natural and social science to humanities [11]. It embraces disciplines such as
anthropology, sociology and cultural studies, public health, architecture, economics and so on [12]. A
key issue that makes it difficult to define and measure social sustainability, is its dynamic nature, which
changes over time [3]. Social sustainability is directly about people and it is difficult to operationalize
without involving people directly.

A critical review on the theory and practice conducted within social sustainability has been made [3].
The review concludes that the concept of social sustainability, like the generic concept of sustainability
and sustainable development, lacks clear theoretical formulation. It is time to re-evaluate the concept
and explore existing achievements to come up with new practical implications and outline future
research. Several key aspects associated with social sustainability was mapped, and it was seen that
there is a shift from the use of traditional themes such as poverty and basic needs, to parameters that are
less measurable such as sense of place, happiness etc [3]. It is shift from “hard values” to “soft values”
[13], which will make the measurement and validation of social sustainability even more challenging
[13].

Shirazi and Keivani has proposed a conceptualisation of social sustainability, divided into seven key
principles: equity; democracy, participation and civic society; social inclusion and mix; social
networking and interaction livelihood and sense of place; safety and security; human well-being and
quality of life [3].
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3. INDUSTRY:: Building Sustainability Assessment Tools (BSAT)

Building Sustainability Assessment Tools (BSAT) are used to quantify and conform sustainability of
the built environment. Lots of research has been put into investigating existing tools and investigating
the potential in developing new tools to asses and evaluate sustainability. For instance, J.B. Andrade
and L. Braganca tries to develop a new approach for an early design support tool for residential building
[14]. The tool is aimed to aid designers evaluate and compare different design alternatives, allowing
them to make an informed decision based on the performance of the solutions, across the three
cornerstones of sustainability. Other research has been made highlighting the most common indicators
of social sustainability and gathering these in clusters, which is used for making an overview of current
assessment tools [15].

Sustainable building certifications can be used to quantify and document sustainability as well as
support integrated design and interdisciplinary collaboration. Danish Building Research Institute (SBi)
and GxN (Development department of the architectural firm 3xN) have recently published (August
2018) a comparison between sustainable building certifications. It is seen that all examined systems vary
in focus and content and all can be used for quantifying and confirming the sustainability of buildings
[16]. Currently hundreds of sustainability certification systems are available for the building industry
and this number is expected to rise as focus is increasing upon quantifying and confirming the
sustainability of buildings. Depending on the certifications, different focus is put into environmental,
economic and social sustainability. Sustainability certifications can be categorised into three types: 1)
Single attribute product certifications, 2) Multiple attribute product certifications and 3) Multiple
attribute building certifications. Single attribute certifications are labels that focus on a single
sustainability aspects or quality of a product’s performance, such as energy efficiency rating, reduced
water usage or sustainable procurement of natural resources. Multiple attribute product certifications are
labels that examine a range of sustainable aspects; the range of these may vary, but these systems look
at several characteristics of a product. Multiple attribute building certifications are ratings and systems
that look beyond individual products and address the building or projects assemble as a whole [16].
Generally, the certifications rely heavily on the environmental dimension, largely represented by the
resources aspect. The social dimension follows closely after, with a focus on the health aspect, with
indoor climate and comfort playing a large part. The economic dimension is generally less represented,
except for DGNB. In this paper focus is on DGNB and WELL because they address social sustainability
in a systematic way. DGNB is a German certification system developed by Green Building Council —
Germany in 2007. DGNB is distinguished by focusing almost equally on the three sustainability
dimensions: social, environment and economic [16]. Certification system like WELL focuses almost
exclusively on social sustainability due to the attention to the health and well-being of the users of the
building. However, the focus here is much narrower than outlined by Shirazi and Keivani.

The first Danish version of DGNB was launched in 2012 and modified to fit the Danish Building
Regulations. The DGNB manual is divided into the different building typologies, only minor deviation
is seen in the criteria between the different building types. Table 1 presents the DGNB criteria related
to social sustainability for “New office buildings”.

Table 1. DGNB criteria related to social sustainability for “New office buildings 2016” [17].

Theme  Criteria Group Number Criteria
SOC11 Thermal comfort
SOC1.2 Indoor air quality
Health, Comfort and user SOC 1.4 Visual comfort
satisfaction SOC 1.5 User control
Social SOC 1.6 Quality of indoor spaces
SOC1.7 Safety and security
SOC21 Design for all
Functionality SOC 2.2 Public access
SOC 2.3 Cyclist facilities
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SOC3.1 Design qualities
SO0C3.2 Integrated art
Plan layout SOC 3.3 Plan layout

Quality of design

By Table 1 it is seen that DGNB has a great focus on the indoor environment of building, which is a
parameter that was not identified as one of the parameters describing social sustainability by Shirazi and
Keivani.

A building in which humans can thrive during their everyday life, needs to have a healthy environment,
thus it can be argued that it makes sense to define social sustainability, among other parameters, as the
quality of the indoor environment.

Other qualities related to the architectural perspective of the building is also included in the DGNB
criteria and could be closer related to some of the parameters that Shirazi and Keivani identify, for
instance terms such as “social networking and interaction” could be related to SOC 2.1, SOC 2.2 and
SOC 3.1, and “safety and security” could be related to SOC 1.7.

WELL is a tool for advancing health and well-being in buildings globally and was launched in
October 2014. The WELL Building Standard seeks to implement, validate and measure features that
support and advance human health and wellness. The social sustainability is a significant aspect of
WELL, covering over 4/5th of the entire focus in the certification. Table 2 presents the eight criteria
evaluated in WELL Building Standard. Since all criteria is in some way associated to social
sustainability, every criterion is presented as well as examples on focus areas for selected features.

Table 2. WELL criteria [18].

Criteria Number of  Example of focus areas
features

Air gquality standards, ventilation
Air 29 effectiveness, VOC reduction, air filtration,
operable windows, etc.
Fundamental water quality, agricultural
Water 8 contaminants, water treatment, periodic
water quality testing, etc.
Fruits and vegetables, hand washing, safe
food preparation materials, responsible food
production, food environment, food storage,
etc.
Visual lighting design, solar glare control,
Light 11 colour quality, daylight modelling, right to
light, etc.
Activity incentive programs, physical
Fitness 8 activity spaces, active furnishings, injury
prevention, etc.
Accessible design, ergonomics: visual and
Comfort 12 physical, thermal comfort, sound reducing
surfaces, individual thermal control, etc.
Health and wellness awareness, integrative
design, post-occupancy surveys, adaptable
Mind 17 spaces, building health policy, stress and
addiction treatment, health through housing
equity, education space provisions, etc.
Innovation 5 Innovation proposal?
2which goes above and beyond the current requirements of the existing
WELL features.

Nourishment 15
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Table 2 presents a clear picture of a focus on the social aspect of a building. Comparing criteria from
DGNB and WELL, a common understanding of the importance of the indoor environment in a building
is seen. Both certification systems focus on the thermal comfort, air quality, and visual comfort. WELL
has a Water criterion with eight features to evaluate water quality, water treatment etc. It could be
discussed whether this criterion should be associated to social sustainability. DGNB also focuses on
water, but this criterion is not presented in Table 1, since the criterion is placed under environmental
sustainability in the DGNB system. Further, WELL has a great focus on more undefined values such as
“health and wellness awareness”, “active furnishings”, “health through housing equity”, etc. which
could be closely related to some of the parameters that Shirazi and Keivani present in their analysis of
social sustainability.

4. POLITICAL.: Sustainable Development Goals (SDGS)

In March 2015 UN’ 17 Sustainable Development Goals were introduced. The 17 SDGs are divided into
169 targets and 330 indicators, however rapid assessment showed that only 105 indicators are
quantifiable [5]. There is a great need for operationalising the SDGs targets and evaluate the indicators
in relation to the building industry. [5]. There is a call for action to construct solutions for the sustainable
development goals, and different networks is currently working on quantifying the SDGs [19].
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Figure 1. UN' 17 Sustainable Development Goals.

Not all SDGs are relevant for the building industry, since goals like ‘Zero Hunger’ are not directly
influenced by the built environment. However, there is still a great potential in contribution to the
fulfilment of the SDGs, since the building industry affects several of the goals, such as “Good health
and well-being”, “clean water and sanitation”, “sustainable cities and communities”.

Social sustainability in the built environment could also be identified within the SDGs’ terminology

and Table 3 identifies goals and targets that are addressing social sustainability in the building industry.
Table 3. SDGs relevant to social sustainability is presented [20].

Goal Relevant Description of target/-s
target/-s

p— By 2030 substantially reduce the number
MONELESEG of deaths and illnesses from hazardous
_4,\/‘. 3.1 chemicals and air, water, and soil pollution
and contamination
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— Eliminate all forms of violence against all
b ik women and girls in public and private
g 5.2 spheres, including trafficking and sexual
and other types of exploitation

By 2030, provide universal access to safe,
inclusive and accessible, green and public

11.7 spaces, in particular for women and
children, older persons and persons with
disabilities
By 2030, ensure the conservation of
mountain ecosystems, including their
biodiversity, to enhance their capacity to
provide benefits which are essential for

15.4 sustainable development

15.9 By 2020, integrate ecosystems and
biodiversity values into national and local
planning, development processes and
poverty reduction strategies, and accounts

1 B PEACE, JUSTICE
ANDSTRONG
INSTITUTIONS
2

. 16.1 and related death rates everywhere

Significantly reduce all forms of violence

5. Findings

The review of current work with social sustainability shows different approaches to work with social
sustainability, however common understandings of the social sustainability is seen on both an academic,
industrial and political level.

Comparing the SDGs targets with the reviewed certification systems SDG target 3.9 could be related
to DGNB SOC 1.2 (indoor air quality). The aim of SOC 1.2 is to ensure that the indoor air quality does
not have a negative impact on occupants’ well-being and health. Also, the WELL criterion “Air”
evaluates the indoor air quality to ensure a healthy indoor environment.

SDG target 5.2 aims to eliminate all forms of violence against women and girls. DGNB SOC 1.7 —
Safety and security aims to create safe space within and around the building to prevent violence in
private and public spaces. The safe spaces are evaluated based on openness, overview of the area and
lighting that creates a safe environment, thereby increasing the perceived safety and minimizing the risk
of attack on both women and men.

SDG target 11.7 focuses on providing universal access to safe, inclusive and accessible, green and
public spaces. DGNB SOC 2.1 aims at ensuring free movement and accessibility for everyone,
especially elderly and people with disabilities. Both target 11.7 and SOC 2.1 addresses equality, which
is one of the parameters that Shirazi and Keivani also pointed to in their analysis of social sustainability.

SDG targets 15.4 and 15.9 ensure the conservation and development of biodiversity. These targets
could be compared to DGNB SOC 1.6, which evaluates documented sustainable strategies on planting
urban spaces as well as facades and roofs, considering properties of the existing area.

The last target highlighted in Table 3 is 16.1, which aims to reduce all forms of violence and related
death rates. Again, comparing to presented parameters related to social sustainability in the built
environment safety and security is commonly understood as a parameter related to social sustainability
in the building industry both in academia and the industry.



SBE19 Brussels BAMB-CIRCPATH 10P Publishing
IOP Conf. Series: Earth and Environmental Science 225 (2019) 012063  doi:10.1088/1755-1315/225/1/012063

6. Discussion

This paper, figures and tables identifies a lack of understanding and consensus within the research field
of social sustainability. The lack of published research within the field supports this finding. During the
last 30 years sustainability and social sustainability have been debated, but it is clear, that a common
understanding of the terms is still missing in the field.

In some literature it is proposed that it is not necessarily negative, that there is a lack of a clear
definition of social sustainability [3]. Shirazi and Keivani argues that “[..] instead of providing a fixed
definition and a solid framework applicable to all cases, scales, and contexts, it hints at some general
values, essential relevant concepts, and basic characteristics which should be adapted and re-formulated
to fit the given context”. However, if social sustainability should be operationalized and implemented
on a daily basis in the building industry, there is a need to make social sustainability measurable. There
is a need of at least a common definition of indicators within the built environment, to compare and
document levels of social sustainability - for instance in relation to the global goals (SDGs) towards a
more sustainable world. If each party in the building industry defines how to measure and document the
sustainability of a project, how can we ensure that the assessment is objective? The 17 SDGs will push
the importance of social sustainability forwards; however, they are still vaguely defined when it comes
to making it work.

Substantial work has been made within the DGNB system, and the presented comparison of the
SDGs with academic research and industrial tools shows a great potential in optimizing the perception
of sustainability to also address social sustainability in a systematic way.
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