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research investigates the current status of SDG integration in architecture education, its challenges, and potential
future advancements. A qualitative survey was conducted among architecture educators from 22 institutions
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implementation of the SDGs in architectural practises. The findings revealed that most educators did not receive
formal education focused on the SDGs, relying on self-exposure and self-learning. SDG 11 was the most adopted,
focusing on improving slum areas, providing safe housing, and promoting sustainable urban settlements while
preserving cultural heritage.
Introduction plays a crucial role in approaching environmental concerns holistically

Sustainability, introduced in 1987, emphasizes meeting present
needs without compromising future generations’ ability to meet their
own needs [1]. The term ‘sustainable architecture’ emerged a little
earlier in the 1970s and gained significant popularity during the 1990s,
which is attributed to the construction of the headquarters of the United
Nations in New York, USA [2]. Sustainable architecture is about con-
structing a healthy built environment with ecological and resource-
efficiency principles [3]. Aligned with similar goals, the United Na-
tions formulated 17 Sustainable Development Goals (SDGs), whole-
heartedly embraced by 193 countries, whereas SDG 11 focuses directly
on Sustainable Cities and Communities [4]. According to several
scholars, sustainable architecture aligns directly with several SDGs, such
as Goals 4, 7,9, and 11 [5].

Despite the long-standing concept of sustainable architecture, 40 %
of global extracted materials are used in construction [6]. Buildings still
account for a significant 39 % of global energy-related carbon emissions,
with 28 % influenced by building envelope quality and design [7]. These
indicators reveal that contemporary social development patterns lead to
environmentally unsustainable cities [8,9]. Nevertheless, architecture
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[10]. Therefore, architects bear the responsibility of envisioning and
designing cities that improve the overall quality of life, sustainability,
social equity, health, and resilience of communities [10]. The Royal
Institute of British Architects (RIBA) emphasizes that architects hold a
unique position due to their ability to address the majority of the SDG
goals [11]. Thus, the need for incorporating sustainable architecture
education is currently a global call to enable current students and future
architects to practice architecture more sustainably [12,13].

The role of education in society is a topic of debate, with some
viewing it as a transformational mechanism [14], while others see it as a
reflection of society [15]. Universities encourage interdisciplinary ed-
ucation to enable students to make informed decisions and advocacy
[16]. In the context of architecture education, the United Nations
announced the “Decade of Education for Sustainable Development”
which emphasised the crucial role of educators in transforming societies
to be more sustainable [17] and reinforcing the significance of archi-
tecture education to enable future architects for making well-informed
decisions for future generations and overall planet sustainability.

Many architecture schools have integrated sustainable architecture
into their curricula and design studios [16,18]. To comprehensively
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embed sustainable development in architectural education, the curric-
ulum must emphasize environmental, social, and economic sustain-
ability approaches, preparing students to contribute positively to their
communities [19,20]. This educational approach teaches students to
design buildings that interact with their surroundings, respect the nat-
ural environment, and cater to various intellectual, cultural, and social
needs [21]. Hence, considering the diverse dimensions of sustainability
targeted by the SDGs, integrating them into architectural pedagogy is
crucial [22]. Incorporating SDGs into architecture education allows for
assessing the sustainability of cities and creating healthier environ-
ments, communities, and societies [10]. In this context, architects would
be perceived as “ambassadors” of the SDGs and be responsible for
translating their impacts to communities through everyday practices
[10].

Several recent studies have investigated the incorporation of sus-
tainability concepts into architecture education and design studios.
However, limited research focuses on the extent to which SDGs are in-
tegrated into architecture curricula worldwide. Akgun et al. [23] ana-
lysed the architecture guide to the SDGs by UIA in order to provide
different approaches to incorporate the SDGs in the architectural studio
courses. Ramadan and Abowardah [21] proposed an efficient frame-
work to integrate sustainability pedagogics within the architectural
design studio. They have collected the students’ perspectives on this
approach and assessed their sustainability performance among the stu-
dents’ projects. The results of the study revealed that integrating sus-
tainability concepts at the project’s early stages would encourage
students to achieve a higher sustainable performance. Erkarslan and
Akgiin [24] presented an educational approach for integrating SDGs into
the architectural studios to increase awareness and achieve SDG targets.
By analysing student graduation projects, the results reveal the success
of instructors in orienting the students about urban change and the
future in a responsible way. Hoskara et al. [25] also proposed a frame-
work to integrate SDGs within architecture education in Turkey by
analysing the current status of architecture schools in dealing with SDGs
within their curricula and systems. Results demonstrated an overall lack
of understanding of SDGs and the architecture’s potential to realise
SDGs. El-Kholei and Yassein [22] investigated the architectural stu-
dents’ awareness and knowledge of sustainability. The findings high-
lighted that students are not fully aware that influencing their practices,
which requires a reforming of architectural education to achieve the
SDGs. This reformation would require qualified instructors and facilities
to deliver knowledge and prepare students for the labour markets.

Although SDGs are considered recently in the literature, since they
were introduced in 2015 [24,26], they have attracted significant interest
from various research disciplines. Many studies have been conducted
about the learning outcome of students with knowledge about SDGs
[22]. However, there is not enough data to indicate how prepared the
educators are to integrate SDGs into architecture curricula since archi-
tects and educators who graduated before then might not have received
formal SDG-based education during their architecture studies [27].
Therefore, understanding the role of SDGs in architectural education is
vital for equipping architects to tackle sustainability challenges effec-
tively. This research aims to address this gap by exploring the perspec-
tives and experiences of architecture educators globally on integrating
SDGs into the curriculum. Through implementing qualitative survey
approaches, the research delves into the current status of SDG integra-
tion in architecture education, its challenges, and the potential for future
advancements. The study focuses on examining the qualifications and
competencies of current architecture educational systems for extending
SDG integration into current curricula. The findings aim to support ar-
chitecture educators and institutions in preparing SDG-aware architects
and enhancing sustainable design education for the well-being of future
generations and the environment.

The rest of the article proceeds by discussing the research method-
ology and data collection approach. In Section 3, the research findings
are classified into (i) general knowledge and understanding of the SDGs;
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(ii) qualification and experience regarding SDGs; (iii) integration of
SDGs in architecture education; and (iv) implementations of SDGs in
architectural practices. Afterwards, Section 4 discusses how architecture
relates to all SDGs and the necessity to emphasize them in architectural
curricula through recommendations provided in Section 5.

Methodology

Aligned with research objectives, a questionnaire survey was
developed by the researchers to investigate the status quo of integrating
SDGs into architecture education, explore the implementation of SDGs
into architecture curricula, and identify enhancement potential. An
online questionnaire conducted between May 2023 and June 2023 was
distributed by electronic mail to 55 diverse worldwide architecture
educators with/without field experience. The response rate was mod-
erate (60 %), where 33 educators completed the whole questionnaire.
Some questions have been applied closed-ended and open-ended
methods, where the participants had to choose among fixed answers
to provide a uniform basis for comparison of responses. The authors used
data analysis methods to analyse responses. The main aim of the ques-
tionnaire was to investigate the level of awareness and preparations for
the UN’s 2030 agenda for SDGs SDGs by collecting information among
four key aspects:

(i) General knowledge and understanding of the SDGs, which ex-
amines the participants’ comprehension of SDGs.

(i) Qualification and experience regarding SDGs, which examines
the exposure of educators to SDGs during their architecture
studies.

(iii) Integration of SDGs in architecture education, which focuses on
the current incorporation of SDGs into architecture curricula and
opportunities for further enhancements.

(iv) Implementations of SDGs in architectural practices, which dis-
cusses the practical application of SDGs within architectural
practices.

The questionnaire consisted of three parts, as illustrated in Fig. 1.
The first part collected demographic information regarding the gender,
age, profession and qualification of educators. In the second part, par-
ticipants were asked to indicate their level of exposure and qualification
to SDGs. Finally, participants needed to demonstrate their experiences of
SDG integration in architecture education and practices.

Demographic analysis

Understanding the demographic information of respondents is
crucial for contextualizing their knowledge and experiences around the
SDGs. A total of 33 experts have participated in the survey, with almost
gender-balanced engagement, and diverse age groups, as shown in
Fig. 2. Notably, 56 % were aged between 30 and 45, while 16 % fell into
the 25-30 and 45-50 age brackets. An additional 8 % were over 50.

Survey participants originated from 22 different architectural in-
stitutions across nine countries as illustrated in Fig. 3, including Pakistan
(21), Egypt (6), the USA (2), Austria (1), the UK (1), Brazil (1), South
Africa (1), Switzerland (1), and Australia (1). More than a third are
academic professors, while others are lecturers and instructors. While
most participants hold a master’s or PhD degree, two respondents did
not specify their level of education. More than three-quarters (82 %) are
active educators and academic members. Others are retired faculty or
have previous educational experiences.

Results

In this section, a concise summary is provided of the survey results
for the four key research aspects.
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Fig. 1. A schematic diagram for the structure of the qualitative survey conducted in this research (source: authors).
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Fig. 2. Age distribution shares of the participants in the survey (source: authors
based on the survey).

General knowledge and understanding of the SDGs

Examining participant age groups, it’s evident that a significant
majority exceed the age of 30. Consequently, many are likely to have
considerable work experience or advanced education beyond a basic
bachelor’s degree. Data indicates that nearly 58 % of participants hold
master’s degrees, 21 % have PhDs, and only 15 % have a bachelor’s
degree. The participant breakdown also reveals that 39 % are professors,
52 % are lecturers and only 9 % work as teaching assistants, as shown in
Fig. 4. Notably, some higher education teaching criteria, such as in
Pakistan and Egypt, mandate lecturers to hold at least a master’s degree
in their respective disciplines [28]. This indicates a predominantly well-
qualified teaching staff for architecture education.

Along with understanding participant ages, assessing their knowl-
edge of the SDGs is also vital. Considering that the SDGs were introduced
in 2015 [24,26], participants who graduated before then might not have
received formal SDG-based education during their architecture studies
[27]. However, those who pursued higher degrees after 2015 may have

been exposed to the SDGs. The majority of participants indicated varied
levels of awareness about the SDGs. 49 % reported learning about the
SDGs around 2015. Only 9 % mentioned encountering the SDGs for the
first time, while others became aware more recently. Fig. 5 illustrates
the understanding levels of participants of the SDGs. Approximately 30
% feel extensively informed, 45 % consider themselves well-informed,
and 15 % feel moderately informed. Meanwhile, 6 % lack a sense of
SDG awareness, with the remainder perceiving limited awareness.

These findings reveal that although most participants lacked direct
formal SDG education, around 72.5 % indicated self-informed aware-
ness other than formal education. The survey doesn’t point to a specific
age group lacking awareness of the SDGs. Since learning about the SDGs
was not obligatory, It’s apparent that 6 % of participants chose not to
pursue self-learning about the SDGs. This observation suggests that the
global efforts to promote the SDGs might not have been entirely effective
in reaching all segments.

Qualification and experience regarding SDGs

Fig. 6 offers valuable insights into the exposure of participants to
SDGs during their architecture studies, both directly and indirectly. The
figure highlights that at least one participant below the age of 30 did not
encounter SDGs either directly or indirectly during their education. This
raises the possibility that integrating SDGs or sustainable architecture
education may still be reluctant at some institutions. As shown in Fig. 6,
about two-thirds of participants have either direct or indirect knowledge
of SDGs or sustainable development within the field of architecture,
where one-third reported having direct exposure to SDGs during their
formal education, while an additional one-third asserted indirect expo-
sure. Notably, only 18 % were directly instructed on SDGs within ar-
chitecture and design studios.

As a significant portion of teaching staff lacks direct formal educa-
tion about the SDGs, it’s unsurprising that participants hold varying
opinions on the significance of each SDG. These findings raise concerns
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Fig. 3. Geographical distribution of participants in the survey (source: authors based on the survey).
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Fig. 5. Understanding SDG levels according to survey participants (source:
authors based on the survey).

about the active role of institutions in educating their faculty members
about SDGs to be more qualified for these subjects.

Integration of SDGs in architecture education

According to the survey, 18 % of participants are retired faculty

members or do not teach architecture-related courses. Others (82 %) are
active academic members. Participants were questioned about their
teaching experience. The survey indicated that 88 % of participants have
teaching experience. Among those participants, all have teaching
experience in architecture bachelor’s courses. Furthermore, 33 % have
instructed postgraduate students, and 9 % have even engaged with
doctoral students. Regarding educational subjects within architecture
institutions, 64 % are engaged in teaching architecture or design studios.
Another 18 % teach subjects linked to the architecture curriculum, such
as materials, urban planning, drawing, and structure. Otherwise, 18 %
indicated that this doesn’t apply to them, which may be due to current
engagement in fieldwork or retirement from academia. Participants
were further asked about the level of SDG incorporation in their
teaching practices, as illustrated in Fig. 7. The survey revealed that 9 %
integrate SDGs to a very great extent, 21 % to a great extent, 42 % to a
moderate extent, 21 % to a small extent, and the remaining do not
integrate SDGs in their teaching practices. Around 93 % of participants
are engaging with the SDGs in varying capacities.

Within this context, participants were then requested to identify the
key SDGs addressed in their courses, as shown in Fig. 8, which indicates
the number of participants incorporating SDGs into their teaching. As
expected, Goals 11 and 13 emerged as the most adopted SDGs because
the concept of sustainable building design is not a new one in archi-
tecture and the built environment[3]. The findings demonstrate that
SDGs are being addressed across participants’ subjects in various
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Fig. 7. SDG integration into participant curricula (source: authors based on
the survey).

capacities. This leads to consideration of the integration of specific SDGs
within architectural design studios. Fig. 8 reveals that architectural
studios incorporate more SDGs than individual teaching practices.
Nevertheless, SDG 11 remains the most integrated, followed by SDGs 6,
7, and 13.

According to participants’ opinions. 70 % agreed that all SDGs have
to be integrated into architectural design studios. However, partici-
pants’ perspectives differ on the level of importance attributed to each
SDG, which could be attributed to participants’ diverse exposure to
SDGs during their education. Notably, Goals 7, 9, and 11 gained the
highest importance among participants, as shown in Fig. 9. The partic-
ipants were asked to further elaborate on their SDG teaching experi-
ences. Participants do not consider themselves to be SDG teaching
experts.

Yet, as seen in Fig. 10, many are undertaking various efforts to
enhance their skills. Only 12 % of participants have significantly revised
their courses to incorporate SDGs, while 18 % have strong intentions to
include SDG-related content. Otherwise, 24 % indicated that their co-
ordinators or seniors had directed them to address SDGs directly in their
courses. Only 9 % of respondents strongly agreed that their institutions
have updated their curricula to include the SDGs. None of the in-
terviewees firmly agreed that students requested additional course
material relating to SDGs. This demonstrates that some students also
have some ignorance. Another 12 % strongly agree that their in-
stitutions’ educational plans and initiatives include SDGs. About 21 %
incorporate sustainability-related case studies into their courses.

Besides, 36 % firmly encourage students to participate in community-
based, social, or environmental activities. As SDGs are planned to
enable every individual to contribute towards a sustainable environ-
ment, participants teach SDGs across a range of architecture subjects,
including materials, structure, urban design, and sustainable building
design-related courses.

The SDGs, known as Agenda 2030, are targeted for accomplishment
by 2030. This framework is designed to engage the current generation in
contributing to the preservation of our planet. Therefore, understanding
the participants’ perceptions of the integration of SDGs in education is
critical. Approximately 75 % of participants anticipate an increasing
emphasis on teaching SDGs until 2030, with no participants expecting a
decrease in focus over time.

Regarding educational institutions’ efforts to integrate SDGs, par-
ticipants were asked whether SDGs were directly mentioned in their
architectural design studio courses. 39 % indicated that their institutions
do not directly incorporate SDGs into the architecture curriculum, while
61 % affirmed that SDGs are formally included. This observation aligns
with participants’ responses to whether they were exposed to SDGs
during their architectural studies, of which only 24 % affirmed direct
exposure within educational institutions. The findings lead to the
conclusion that architecture educators in institutions face challenges
beyond their formal preparation.

Most participants indicate that SDGs are not taught as an indepen-
dent subject at their institutions, suggesting that the UN’s 2030 agenda
for SDGs is still out of reach for many. This lack of independent subject
teaching indicates that institutions are not generally committed to
incorporating SDGs, which reflects a certain level of ignorance of the
urgent global concern of climate change. Fig. 11 provides a detailed
insight into the integration approach of SDGs into architecture curricula
among institutions. It reveals that approximately 18 % of participants
find that their institutions comprehensively cover this topic, 39 %
mention the topic sufficiently covered, 24 % believe it’s not adequately
covered as they expected, and 4 participants note poor coverage. One
participant believes the topic is entirely missing, while another is unsure
about the current situation at their institution. These observations
indicate that although SDGs aren’t yet taught as an independent subject
in most institutions, around 58 % of participants perceive that they are
being incorporated at a satisfactory level. Most of the participants say
that SDGs are not taught as an independent subject at their institutions,
as shown in Fig. 12.

Participants further discussed the extent of emphasis on SDGs within
the architecture curriculum. Around 54 % believe there is sufficient
emphasis on SDG-related matters in architecture courses at their in-
stitutions. Additionally, only 24 % of participants view SDGs as a
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Fig. 8. SDG goals incorporated in teaching by participants and in Architecture design studios in the institutions (source: authors based on the survey).

standalone subject in their institution’s curriculum. These findings un-
derline the considerable work required to align with Agenda 2030 and
indicate the room for enhancing the architecture curriculum.

Furthermore, evaluating the adequacy of current architecture
curricula in equipping students with basic SDG knowledge, 55 % of
participants found the existing curriculum lacking in this regard. Despite
this issue, there’s a divided perspective on how the SDGs should be in-
tegrated into the curriculum, as revealed in Fig. 12. Approximately 42 %
suggest integrating SDGs across various modules and courses, 12 %
advocate for a standalone subject, 19 % lean toward discussing SDGs
through academic debates, and 27 % prefer to see SDGs reflected in
research, projects, and exhibitions. These variations in the extent of SDG
incorporation reflect its diverse importance among participants. The
findings indicate that SDGs are not yet a top priority for most
participants.

Overall, the findings reflect participants’ aspirations for SDGs to be
seamlessly integrated into the architecture curriculum. They admit the
vital role of architects in conserving the environment and natural re-
sources. Although most participants believed that fully integrated SDG
courses were a future matter, they currently teach some SDGs directly or
indirectly. Institutions seem less obligated to emphasize the SDGs, and
students may also demonstrate fewer concerns, as SDGs will require time
for integration and gain popularity.

Implementations of SDGs in architectural practices

The survey revealed that 64 % of participants are active architecture
practitioners, 24 % engage in the profession occasionally, and the other
participants are not classified as field practitioners. Further questions
were asked of those who consider themselves practitioners regarding the
importance of SDG implementation and to what extent they integrate
SDGs into their architectural practices.

70 % of practitioners incorporate SDGs into their practices at
different levels, as shown in Fig. 13. 17 % of participants are signifi-
cantly incorporating SDGs into their practices, whereas 10 % claim to
integrate SDGs to a very great extent and 7 % to a great extent. 33 %
indicate that they are moderately incorporating SDGs into their prac-
tices, 20 % incorporate SDGs to a limited extent, and 30 % don’t
implement SDGs into their architecture practices.

The survey demonstrates that most of the participants believe SDGs
are crucial for practising architecture, although 48 % of participants do
not integrate SDGs into their practices to a satisfactory level, as shown in
Fig. 13. Overall, 84 % of participants believe the SDGs are critical, while
15 % are unsure or believe the SDGs are less significant in the context of
architectural practice.

The survey findings suggest that most participants haven’t fully
embraced SDGs in their architectural practice, indicating that SDGs are
not the primary objective in the field. However, most participants
acknowledge the importance of SDGs in architecture practice. This
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emphasizes the critical role of well-educated and informed architects,
who understand the impact of architectural design, in driving the global
sustainable change needed.

Discussion

In this study, some notable indicators have been revealed regarding
the current status of SDG integration in architecture education. Most
architecture educators did not receive formal education specifically
focused on the SDGs. However, an increase in the integration of SDGs
into architectural education in the future is highly anticipated [12,13].
Most participants relied on self-exposure and self-learning to enhance
their understanding and knowledge of the SDGs, which led to variations
in their perceptions of the importance of each SDG goal within the
context of architectural education. Consequently, there is a lack of un-
derstanding among participants regarding the significance of the UN’s
2030 agenda and the correlations between the SDGs and the architec-
ture and design fields.

The educational sector has a vital role in addressing this issue of
incorporating SDGs in its architectural institutions and schools [13].
Institutions should formally educate their staff and ensure that every
SDG goal is given equal priority while integrating SDGs into the cur-
riculum, as the SDGs are interconnected and progress in one goal often
relies on advancements in others. Besides, courses need to be devised to
educate both faculty and students about the SDGs, which will ensure a
widespread and comprehensive understanding of the SDGs among ar-
chitecture educators [21,22,24].

The study highlighted that SDG 11, which focuses on improving slum
areas, providing safe and affordable housing, and promoting sustainable
urban settlements while preserving cultural heritage [29], was the most
familiar SDG among the survey participants. Although SDGs are not
equally incorporated into different architecture courses, architectural
design studios have significant potential to cover all the SDGs. However,
architecture educators do not firmly agree on the importance of teaching
all SDGs, which may be due to lack of awareness of the potential of the
architecture industry to contribute to sustainable development. SDG 11
is not the only indicator related to the architecture of cities and urban
settlements, but it’s linked to the other SDGs. Therefore, it is crucial to
highlight these interconnected relationships and shed light on how ar-
chitecture and urban planning can contribute to and be impacted by the
various SDGs;

e SDG 1 aims to “End poverty in all its forms everywhere”, where ar-
chitecture can lessen the impact of poverty on individuals and
communities by designing and providing sustainable and affordable
housing solutions. Architectural interventions can also develop
educational and training environments that empower people with
skills and opportunities to overcome poverty [30].

e SDG 2 aims to “End hunger, achieve food security and improve
nutrition and promote sustainable agriculture”. As the availability of
fertile agricultural lands decreases with the increase in urban den-
sity, initiatives, such as utilising rooftops for food production
(aquaponics), can alleviate the burden on agricultural land and
ensure more efficient use of resources [31]. Additionally, this
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Strongly disagree || Disagree [l Neither agree nor disagree [ Agree [JJ Strongly agree

| have voluntarily revised the content of my architecture related classes to add more issues connected to the

SDGs.

15% 27% 42%

12%

I plan to revise the content of my architecture related classes to add more issues connected to the SDGs.

18%

My superior or the program coordinator asked me to add more issues connected to the SDGs in the content of

9% 24% 48%
my classes.
21% 18% 36%

24%

The curricula of the courses | teach at my institution have been revised to include the SDGs.

12% 27% 21%

30% 9%

Students usually ask for more teaching content related to the SDGs in the courses | teach

30% 27%

24% 18%

The SDGs are part of my institution’s educational plans and activities.

18% 12% 27%

30% 12%

| use communities” sustainability-related challenges as case studies or examples in my classes

9% 15% 55%
dimensions.
9% 6%  48%

AR

| encourage my students to engage in community projects related to the social and/or environmental

36%

Fig. 10. Efforts of participants for teaching SDGs (source: authors based on the survey).

[l No of participants

The topic is very well covered with plenty
of information

The topic is covered with enough
information

The topic is not as well covered as we
would like it to be

The topic is poorly covered
The topic is not covered at all

1 do not know/am not sure

Fig. 11. Emphasis on matters related to SDGs in architecture courses by institutions (source: authors based on the survey).

approach can contribute to mitigating climate change and urban heat
island effects [32].

SDG 3 calls for “ensuring healthy lives and promoting well-being for
all at all ages”. The built environment plays a significant role in
improving health outcomes and enhancing the quality of life for all
individuals by enhancing and creating spaces with high indoor
environmental quality, including air quality, acoustic conditions,
and thermal and visual conditions. Along with promoting physical
activity and encouraging social interaction [33,34]

SDG 4 is about ensuring an equitable quality of education. In this
respect, architecture has a critical role in providing more comfort-
able and cost-effective educational buildings to maximise learning
outcomes [35,36].

e To achieve gender equality and empowerment of women (SDG 5),

architecture can play a vital role in improving women’s living con-
ditions and socialisation opportunities [37]. For instance, incorpo-
rating safe and inclusive spaces to provide support and resources for
women experiencing domestic violence or seeking empowerment. In
addition, prioritise accessibility to public spaces and amenities and
promote their participation in social, economic, and political
activities.

SDG 6 (clean water and sanitation) can be related to architecture
through the design of buildings and urban infrastructure that
incorporate innovative water conservation and efficient wastewater
treatment technologies, which reduce the strain on existing water
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Recommended method to intrduce SDGs

in institutions

m Integrated in various

modules/courses
m Introduced as a stand-

alone program
m Handled through debates

Reflected in research and
projects and exhibitions

Fig. 12. SDGs as an independent subject at the institutions of the participants and the recommended approach of integration (source: authors based on the survey).

SDGs incorporation in practice by participants

&

m Not at all
m To a little extent

m To a moderate extent

m To a great extent
© To a very great extent
Other

Importance of SDGs to architecture practices

ﬁg{? Not at all

L = To a little extent

= To a moderate extent
m To a great extent

m To a very great extent

Fig. 13. The integration of SDGs in architecture practising and significance of SDGs in practice according to the survey participants (source: authors based on
the survey).

resources and ensure sustainable access to clean water for future
generations [38].

SDG 7 (affordable, reliable, and sustainable energy); Buildings are
responsible for around 40 % of global energy consumption as well as
being potential energy producers [7]. Architects and urban planners
play a crucial role in designing energy-efficient buildings by inte-
grating sustainable design principles and renewable energy tech-
nologies, such as passive solar techniques and efficient insulation, to
minimise energy consumption and maximise renewable energy
generation, contributing to a more sustainable and resilient energy
future [39,40].

SDG 8 (decent work and economic growth); Architectural design
plays a crucial role in creating a conducive and efficient work envi-
ronment, which in turn promotes productivity and job satisfaction
[41]. Additionally, incorporating sustainable design principles into
the planning and development of buildings can contribute to
long-term economic growth by reducing energy consumption and
operating costs [37].

SDG 9 (industry, innovation, and infrastructure); Smart architectural
solutions are a prime example of how industry, innovation, and
infrastructure intersect with architecture by integrating advanced
technologies to optimise energy efficiency, enhance occupant com-
fort, and improve overall building performance, which not only
ensure the needs of their occupants and businesses but also pave the
way for sustainable and future-proof urban development [39,42].
SDG 10 (reduce inequality); Architecture has a key role in promoting
inclusivity and addressing inequalities within communities and so-
cieties. Architects can advocate for policies and regulations that
prioritise affordable housing, public spaces, and infrastructure in
underserved areas, further addressing societal disparities [43,44].
SDG 11 is about sustainable cities and communities. Architecture
contributes to developing communities and cities that are safe,
resilient, sustainable, and robust [29]. Architects are accountable for

providing an affordable and healthy built environment and infra-
structure, aiming to minimize the carbon footprint of buildings and
promote renewable energy sources. Buildings and communities must
be designed to increase their resiliency in the face of climate change
and incorporate green spaces to mitigate the loss of vegetation and
biodiversity resulting from urbanization [29,45].

SDG 12 is responsible for consumption and production. The building
industry consumes significant resources and results in waste over the
whole building life cycle, from construction and operation to de-
molition [37]. Efforts to minimize waste and promote recycling in
the construction industry are crucial for driving positive change to-
wards a more sustainable future and achieving SDG 12. Imple-
menting sustainable construction practices, such as using recycled
materials and adopting circular economy principles, can signifi-
cantly reduce the environmental impact of building activities [46].
SDG 13 is about responding to climate change. Architecture signifi-
cantly contributes to climate action. The built environment generates
40 % of annual global CO2 emissions. Implementing sustainable
design and construction practices, including reducing energy de-
mand, using energy-efficient materials, and incorporating renewable
energy sources, contributes to significant reductions in greenhouse
gas emissions and mitigating climate change impacts [45,47,48].
SDG 14 is about conserving marine life and resources. Construction
and demolition waste may end up in water and oceans, leading to
polluting marine life and having negative impacts on aquatic biodi-
versity. Architects have a key role in conserving marine resources for
sustainable development. Implementing sustainable design practices
and proper waste management systems is crucial to minimising
waste, promoting the use of eco-friendly materials, and mitigating
the negative impact on marine ecosystems caused by construction
and demolition activities [49].

e SDG 15 is about biodiversity loss, deforestation, and degradation.

Architects should consider the impact of the built environment on
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the surrounding environment and ecosystem, such as conserving on-
site trees and vegetation. These efforts not only support preserving
biodiversity but also contribute to mitigating climate change by
reducing carbon emissions and promoting a sustainable and
harmonious interaction between the built environment and nature
[50,51].
SDG 16 is about peace, justice, and inclusive institutions. Architec-
ture has a role in promoting justice and equality in communities.
Governmental and public buildings Buildings such as parliaments,
courthouses, and public libraries should be designed to facilitate and
preach peace and justice in societies [37]. By incorporating elements
of transparency, accessibility, and inclusivity in their design, these
buildings can serve as symbols of democratic values and promote
public trust in the justice system.

e SDG 17 aims to “Strengthen the means of implementation and revi-
talize the Global Partnership for Sustainable Development”. Archi-
tects have an active role in cooperation and coordination between
different disciplines, stakeholders, and authorities for developing an
energy-efficient and sustainable built environment. Furthermore,
collaborating and engaging with communities, particularly in
developing countries, contributes to raising awareness about the
importance of sustainable development and encourages local
participation in achieving the SDGs. This collaborative approach is
essential for ensuring the financing and technologies needed to
accelerate SDG implementation [37].

Overall, while there is a growing awareness of SDGs among archi-
tectural educators, there is still much work to be done to ensure that all
educators are well-informed and that SDGs are fully integrated into
architectural education. The research findings aim to improve the
curricula by including the concept of sustainability in the curricula
through an interdisciplinary approach, partnerships with institutions
and communities, scientific research, practice, improving teachers’
competence levels, and enhancing the course accreditation process. This
is crucial to maximising the potential of the architecture industry to
advance sustainable development goals on a global scale.

However, several limitations have been experienced. The study
captures the opinions of academic staff but does not include student
perspectives. The research does not focus on the adaptation approaches
of the SDGs in architectural education or propose specific curriculum
modules. Instead, it offers detailed insights into how SDGs should be
taught in architecture schools, the training required for academic
members, and the importance of educating architecture students about
SDGs to influence their future practices positively.

Conclusion and recommendation

This research investigated the current status of SDG integration in
architecture education, its challenges, and potential future advance-
ments through a qualitative survey conducted among educators from
different countries. The survey aimed to investigate to which extent are
institutions and educators qualified to integrate SDGs into their archi-
tecture curricula by focusing on four key aspects: (i) general knowledge
and understanding of the SDGs; (ii) qualification and experience
regarding the SDGs; (iii) integration of the SDGs in architecture edu-
cation; and (iv) implementation of the SDGs in architectural practises.

The integration of SDGs into architectural curricula lacks a pre-
scribed global framework. The UN did not explicitly mandate the
incorporation of SDGs into education across disciplines, leaving in-
stitutions and educators with varying levels of discretion. Consequently,
there is a wide range of arguments on how SDGs should be integrated
into the architecture curriculum, whether they should be addressed
directly or indirectly, and whether the emphasis should be on all SDGs or
individuals, particularly SDG 11. Given this complexity, a comprehen-
sive restructuring of architecture curricula is crucial to align with cur-
rent needs and concerns. The following strategies can facilitate the
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seamless integration of the SDGs into architecture curricula:

The integration of SDGs should be spanned across multiple academic
years, rather than a single subject or year to ensure a comprehensive
understanding and application of different sustainable development
principles. This allows for the reinforcement of knowledge as stu-
dents revisit and build upon their understanding of SDGs throughout
their academic journey.

The incorporation of interdisciplinary courses over different semes-
ters that explore the combination of architecture and sustainable
development can provide students with a holistic understanding of
the SDGs and their relevance to architectural practices, ensuring a
dynamic and varied exposure to different goals over time.

The architectural curriculum should integrate all of the SDGs instead
of focusing on individual SDGs (e.g. SDG 11). This comprehensive
approach will enable students to understand the broader context and
connection between different goals, developing a holistic under-
standing of sustainable development in the field of architecture,
which will equip them with a well-rounded knowledge and skillset to
address complex challenges.

The incorporation of at least one SDG-related design project during
architectural studies is crucial to enabling students’ practical
engagement with sustainability challenges, which not only enhances
their understanding of sustainable design principles but also equips
them with the necessary skills to contribute meaningfully to the
achievement of the SDGs in their future careers.

Collaboration initiatives between universities should include SDG-
focused seminars, lectures, and speeches, which would raise aware-
ness of the crucial elements of sustainable development among both
educators and students. Additionally, universities could establish
partnerships with local communities and organisations to create
practical projects that allow students to actively engage in sustain-
able development efforts.

Since the SDGs are broadly applicable, they should be inherent in
architectural subjects, ensuring that students recognize their potential to
effect positive change. To ascertain a comprehensive understanding of
SDG recognition in architectural institutions, further studies covering
different regions are required. The UN should take a proactive role in
promoting the integration of SDGs as fundamental components of
architectural educational frameworks. Despite the UN’s Agenda 2030,
achieving widespread SDG integration may require a long time
span—decades rather than years—similar to the development of sus-
tainable architecture. Otherwise, institutions should consistently strive
to enhance their educators’ knowledge about recent developments and
technologies in architectural education paradigms. While access to
quality education remains unequal, well-educated architects should be
more responsible for tackling these challenges and issues.
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