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ORIGINAL SCHOLARSHIP

Urban design and planning for extreme heat: an empirical study of built 
environment professionals’ perceptions in South East Queensland, Australia
Ryan McNeilly Smith , Silvia Tavares and Nicholas Stevens

Bioclimatic and Sociotechnical Cities Lab, University of the Sunshine Coast, Sippy Downs, Australia

ABSTRACT
Extreme heat is currently Australia’s deadliest natural hazard. The intensity of heat events is 
increasing due to climate change, and further exacerbated by urban heat islands. Urban design 
and planning solutions can assist in reducing heat-health risks, but they are rarely 
implemented. Through semi-structured interviews and an online survey, we investigated the 
role of such solutions in planning and urban design practice in South-East Queensland, 
Australia. The results showed planning professionals had lower awareness of the role urban 
design and planning played in heat mitigation and adaptation strategies compared to urban 
designers and architects. Continued professional development and a greater inclusion of heat 
mitigation design provisions in Queensland’s planning system and Australian planning 
education are outlined as future requirements.
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Introduction

Often referred to as a ‘silent killer’ (Queensland 
Government 2019), extreme heat and heatwaves can 
have severe human health effects (Ebi et al. 2021) and 
cause 55% of all natural hazard-related fatalities in 
Australia (Coates et al. 2014). The impacts of these 
events are only expected to increase (IPCC 2022), and 
government jurisdictions at all levels understand the 
need to address the urban impacts of climate change. 
Other research has investigated the levels of urban 
climate awareness and adaptation between different 
professions (Lenzholzer et al. 2020a, 2020b). This 
work focuses on the South East Queensland region 
in Australia and explores built environment profes
sionals’ perceptions of their own roles in mitigating 
these heat-health risks. For the purposes of this work, 
built environment professionals includes urban plan
ners, urban designers, landscape architects and 
architects.

We refer in this work to urban design as the profes
sion responsible for designing public spaces to impact 
upon human experience and use of these urban areas 
considering their arrangement, appearance, and func
tion (McMahon 2018); and urban planning as the 
profession focused on strategically shaping and mana
ging cities, land use, spatial morphologies, resource 
distribution, and economic and social interactions 
(Huxley 2009). In its essence, urban design is techni
cal, while urban planning is strategic. Urban design 
can reduce risks associated with heatwaves, including 

health risks, as the design solutions relate to surfaces’ 
albedo, urban canopy cover, optimisation of air flow 
and reduction of solar exposure, however, such 
approaches are rarely a priority for implementation 
(Fernandez Milan and Creutzig 2015). Urban plan
ning is responsible for ensuring that the built form is 
conducive to urban cooling, particularly through 
building heights, setbacks, and breeze corridors (Ng 
et al. 2011).Whereas, climate-responsive design in the 
building scale is well-understood (Oke 2006, Erell 
et al. 2011), there is less focus on climate-responsive 
urban design and planning, focusing on the public 
realm. In this context, this work investigates awareness 
levels of urban heat, extreme heat and heat-mitigation 
techniques, in addition to how these topics are being 
addressed in urban design and planning practice by 
built environment professionals within South East 
Queensland. In doing so, we explore the resources 
and policy guiding the work of built environment 
professionals in South East Queensland and the poli
cies required to further the uptake and implementa
tion of evidence-based responses to heat hazards in 
a growing region.

Background

Heatwaves and health

Heatwaves can present serious risk to human health 
and public and private infrastructure, and their 
increasing intensity and frequency places populations 
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at risk (IPCC 2022). In Australia, the Bureau of 
Meteorology defines a heatwave as three or more 
days of high maximum and minimum temperatures 
that are unusual for a given location (Bureau of 
Meteorology 2016). Urban heat island (UHI) effect 
(Oke 1973) amplifies heatwaves (Rogers et al. 2018) 
and exacerbates heat-health risks (Campbell et al.  
2018).

Health impacts of heatwaves include heat-related 
illnesses ranging from mild dehydration to potentially 
fatal severe heatstroke (Campbell et al. 2018). Very 
young and elderly have lower thermoregulatory cap
abilities, increasing risk of death. Individuals with 
mental health conditions may have reduced physiolo
gical and behavioural thermoregulatory capabilities, 
and other health factors affecting heat strain include 
alcohol consumption and certain medications (Ebi 
et al. 2021).

Culturally and linguistically diverse individuals 
may lack social networks and access to information 
about extreme heat events (Hansen et al. 2014); simi
larly for the elderly (Zografos et al. 2016), which com
pounds their risk as they are also likely to have co- 
morbidities (Loughnan et al. 2015). Compounding 
many factors mentioned above, communities with 
low-socioeconomic status may also live in houses of 
poor quality (Zografos et al. 2016) and in warmer 
neighbourhoods (Harlan et al. 2006).

The extent to which someone’s health is ultimately 
impacted by heat is dependent upon the environment 
they are in. On a local scale, this is influenced by 
microclimatic factors, such as temperature, light, 
wind speed and moisture (Naiman et al. 2005). 
There are a range of microclimate variables contribut
ing to urban heating, including solar radiation, wind 
and evapotranspiration (Brown 2010, Chatzidimitriou 
and Yannas 2016). These microclimate factors and 
variables can be affected by urban planning and 
amended by design.

Urban design, planning and heat mitigation

Urban design interventions are important in mitigat
ing these risks and reducing urban heat. Layout and 
form of urban spaces – their geometry – can influence 
temperature and airflow. Building orientation and 
street geometry influence microclimate, with certain 
solutions more suitable than others in cooling urban 
environments (Lobaccaro et al. 2019, Zhang et al.  
2019, Miao et al. 2020). Urban greening also provides 
benefits under certain conditions, as vegetation pro
vides thermal relief via evapotranspiration and shad
ing (Speak et al. 2020). Denser plantings with large 
canopies offer greater thermal performance (Sharifi 
and Boland 2017, Macleod et al. 2019). Cooling ben
efits beyond the immediate area are dependent on 
airflow, typically being felt downwind of green spaces 

like parks (Motazedian et al. 2020), however, under 
low wind conditions, this type of cooling is limited 
(Clay and Guan 2020). Green roofs require extensive 
plantings and appropriate irrigation (Razzaghmanesh 
et al. 2016) to have significant cooling impact (Peng 
and Jim 2013, Zhang et al. 2019). Emerging data on 
green walls found correlation between decreased 
urban heat and green wall vegetation (Palermo and 
Turco 2020), however, this may be limited to short 
distances (1 metre) from the wall itself (Shafiee et al.  
2020).

Winds and breezes can assist in regulating tempera
tures (He et al. 2020a), however their cooling 
mechanics is dependent upon built form geometry 
and climate conditions (He et al. 2020b). Careful 
usage of surface albedo can contribute to lowering 
temperatures, while ensuring built objects do not 
become heated (Lobaccaro et al. 2019). Water bodies 
have historically been used as a heat mitigation solu
tion in urban environments (Steeneveld et al. 2014). 
However, their ability to cool spaces is dependent on 
variables such as size, water movement, shading and 
spatial-relation to surrounding built form, and may be 
negligible or even contribute to heating spaces during 
the night and under certain climatic conditions 
(Steeneveld et al. 2014, Jacobs et al. 2020). Urban 
design and planning outcomes can be achieved via 
regulatory or discretionary measures (Punter 2007, 
White 2015).

Urban design and planning for an improved 
microclimate in South East Queensland

In South East Queensland, regulatory measures which 
can influence microclimate outcomes include statu
tory policies and codes, like state planning policies 
and planning schemes. The primary regulatory mea
sure in Queensland is the state’s land-use planning 
framework, established by the Planning Act 2016 
(Qld). The State Planning Policy (SPP) is one piece 
of subordinate regulation sitting under the Planning 
Act. This policy expresses the Queensland 
Government’s interests in land use planning and 
development through state interests. Under this per
formance-based planning system, local planning 
schemes have the most influence on the resulting 
microclimate, as they allow local and site-specific mat
ters to be addressed. The design and implementation 
of the aforementioned state planning framework is the 
responsibility of the State Government’s planning 
department and officers, while local government plan
ning officers are responsible for the development of 
local planning schemes and assessment of develop
ments lodged under these schemes. While any land
holder can make a development application, it is most 
often done by private planning consultants who oper
ate on behalf of a landholder.

2 R. MCNEILLY SMITH ET AL.



Beyond the statutory planning functions, discre
tionary measures include principled or place-based 
design guidelines. They outline principles and strate
gies seeking to achieve high-quality design outcomes 
based on climatic, environmental, and social consid
erations important to a place. In South East 
Queensland, these are found in documents such as 
Sunshine Coast Design Book (Sunshine Coast Council  
2020) and Buildings that Breathe (Brisbane City 
Council 2016). A consistent theme within these docu
ments is designing for local climate and climate- 
responsive design. However, a common critique is 
that they are too abstract and aspirational for profes
sionals to achieve the desired outcomes (White 2015).

Research design

This work was based on a multi-method research 
design (Schoonenboom and Johnson 2017) which 
used an online survey targeted to built environment 
professionals and semi-structured interviews with 
built environment professionals, all working within 
South East Queensland.

To understand how built environment profes
sionals perceive the relationships between extreme 
heat, heat-health risks and urban design, this work 
covers four overarching themes: 1) extreme heat and 
professionals’ awareness and practice; 2) resources for 
urban heat-mitigation; 3) the planning system and the 
Queensland State Government’s role; and, 4) urban 
design solutions.

Built environment professionals’ perception of 
extreme heat has implications for how, or whether, 
they consider it when creating new policies or asses
sing a new development. Insights into resource types, 
such as policies or guidelines, that built environment 
professionals use in their practice to mitigate heat risks 
in urban environment assists in understanding levels 
of awareness and decision-making processes. This is 
complemented by understanding practitioners’ per
ception of the Queensland State Government’s role 
as the planning regulator and its role in mitigating 
heat-health risks. There are also several types of 
urban design solutions which built environment 

professionals can implement to mitigate heat in the 
public realm and reduce heat-health risks, and this 
study sought to understand perception and implemen
tation practices of different solutions. These urban 
design solutions were geometry, shading, vegetation, 
winds and breezes, materials/albedo and water 
(Chatzidimitriou and Yannas 2016).

Methods

The location of South East Queensland, Australia, was 
chosen as a case study. It is made up of 12 local govern
ment areas and is currently planning to accommodate 
5.3 million people, an additional 1.9 million over the 25  
years to 2041 (Queensland Government 2017). The 
region has a diversity of urban and peri-urban land
scapes, such as metropolitan locations, coastal towns, 
agricultural townships, and rural villages. This diversity 
is also reflected in the region’s heat vulnerability. The 
VHHEDA Index (Vulnerability to heat, poor Health, 
Hot spots, Economic Disadvantage, and Access to green 
space) (Amati et al. 2017) scores local governments on 
heat urban heat vulnerability, with a rank given out of 
five (0 being most vulnerable; 5 being least vulnerable). 
For instance, Brisbane received a score five, Moreton 
Bay and Sunshine Coast a scores of three and 
Toowoomba and Ipswich scores of two.

An online survey and semi-structured interviews 
were undertaken, targeted at built environment pro
fessionals who have worked in South East Queensland 
region for longer than six months. The survey received 
38 eligible responses. Key respondent demographics 
are provided in Table 1. For the analysis, town and 
environmental planners are considered ‘planners’, 
while architects, landscape architects and urban 
designers are considered ‘design centric professionals’. 
Three respondents listed their location as ‘Other’, stat
ing they worked across multiple jurisdictions in South 
East Queensland. As they are still within the focus 
region, their responses were included in the analysis.

Questions for both methods were designed with these 
participants in mind and informed by current literature 
and planning and urban design policy in South East 
Queensland. Likert scale (1-5) questions and supporting 

Table 1. Survey respondent professional and organisational affiliation.
Affiliation % n

Profession Architecture 4.88 2
Landscape architecture 14.63 6
Town planning 48.78 20
Urban design 29.27 12
Othera 2.44 1

Organisation typeb Public sector – Local government 52.63 20
Public sector – State government 13.16 5
Private sector 18.42 7
Academia 15.79 6

aEnvironmental planning. 
bOther possible responses included the following but received zero responses: ‘Public sector – 

Federal government’; ‘Not-for-profit’, and ‘Other’.
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open-ended questions were used in the online survey. 
Recruitment occurred on social media (LinkedIn) and 
via direct emails to various organisations, including local 
councils, state government, and private consultancies 
operating in South East Queensland.

Recruitment for semi-structured interviews 
occurred initially through the authors’ own profes
sional networks, followed by snowball sampling 
(Johnson 2005). Ten built environment professionals 
were interviewed, with backgrounds in town planning 
(n = 8), architecture (n = 1) and landscape architecture 
(n = 1) from across levels of government, private sec
tor, and academia. Questions contained in the semi- 
structured interviews were open ended, designed to 
draw on the professional’s expertise.

NVivo was used to code written survey results and 
interview transcripts. The coding process described in 
Baldwin et al. (2020) was used, which produced a set 
of inductive and deductive codes refined through 
selective reduction. Open ended survey responses 
and interview transcripts were coded to deductive 
codes, which were based upon the literature reviewed, 
as well as inductive codes which emerged during the 
analysis process (Patton 1990). A subset of data was 
reviewed and coded to validate the initial set of deduc
tive codes selected, and to establish emergent induc
tive codes. Once this first pass was complete, the 
entirety of the data was coded using both sets of codes.

Themes and quotes from the open ended survey 
questions and interviews were extracted and reported. 
Quantitative survey data (Likert scale) was cross- 
tabulated in Qualtrics and exported to Excel for data 
visualisation. To ensure anonymity, a code was attrib
uted to each participant. Each code is constituted by 
letters and a number representing survey or interview, 
followed by profession initials and a numerical value 
within the total subset population. Survey and inter
view results are presented together as they followed 
a multi-method integrated analysis (Schoonenboom 
and Johnson 2017).

Results

The key themes identified in the survey and semi- 
structured interviews are summarised in Table 2. 
These key themes are presented in the next sections. 
Table

Extreme heat and professionals’ awareness and 
practice

Respondents were asked questions related to their 
professional practice and how aware they are of the 
role design1 has in mitigating the health risks of 
extreme heat; if they consider that extreme heat is 
a natural hazard that built environment professionals 
need to consider in their practice; and if heat mitiga
tion design is an important part of their practice as 
a built environment professional. The following 
results therefore regard to professional’s awareness of 
both their own role and the role of design strategies in 
addressing this issue.

Survey respondents were asked about their aware
ness of extreme heat, whether they consider extreme 
heat in their practice and whether they use heat miti
gation measures in their practice. All design-centric 
professionals (n=20) reported they were aware of 
extreme heat and that they consider it in their practice, 
while only under two-thirds (63%) applied heat miti
gation measures in their practice. While planners’(n =  
20) awareness is lower and their perception of the need 
is almost the same, their usage in practice is consider
ably less (35%). Despite a uniformly high rate of 
reported awareness across all professions surveyed, 
reported implementation is lower among planners 
compared to design-centric professionals (Figure 1).

This was further emphasised by planners reporting 
low usage of heat mitigation techniques in practice. 
The results indicate that design-centric professionals 
had a better understanding of design’s role in mitigat
ing heat, ‘UHI effect is all about being a good 

Table 2. Survey and interview focus and themes.
Overarching themes (Aims) Sub-themes

Extreme heat and professional’s awareness and practice Increased awareness due to other climate-related planning and policy development 
Education and professional development

Resources for heat-mitigation Existing statutory material 
Best practice heat-mitigation material

The planning system and the Queensland State Government’s role Limitations of statutory instruments 
Building code-imposed limitations 
Professional experience in subtropical and tropical settings 
Innovation at odds with regulation 
Lack of strategic policy position 
Inadequate implementation of heat-mitigation strategies 
Model policy examples 
Place-based design guidelines 
Data to support decision making

Urban design solutions Climate-responsive urban design as business as usual 
Constraints – Vegetation 
Constraints – Shading 
Constraints – Material selection and albedo 
Constraints – Winds and breezes 
Constraints – Water

4 R. MCNEILLY SMITH ET AL.



neighbour’ (IA1), and during the interviews they were 
able to discuss a wide range of heat-mitigation tech
niques – unprompted – along with passive climatic 
design and UHI, noting these ‘[have] always been a key 
consideration’ (ILA1). They expressed a drive to 
implement these techniques and find solutions to 
some of the impediments they face in implementation. 
This was contrasted by planners interviewed who 
spoke to heat-mitigation strategies, but many 
struggled to identify avenues for efficient implementa
tion; one planner noting that heat is not something 
they consider in their practice day-to-day: ‘not that 
I can think of (. . .) [not] in our daily work any
way’ (IP3).

Another theme to emerge from interviews related 
to increased awareness of climate change risks due to 
emergent climate mitigation and adaptation work, 
including Coastal Hazard Adaptation Strategies. 
These strategies enable local governments to gain a 
greater understanding of the vulnerabilities and risks 
to communities, infrastructure and the environment 
from present and future coastal hazards and embed 
this risk understanding into statutory planning pro
cesses (Local Government Association of Queensland 
& Department of Environment and Science 2023). 
Three participants (IP3, IP4, IP6) referenced having 
an increased understanding of climate change adapta
tion generally because of working on these coastal 
strategies being developed by many coastal councils 
in Queensland at the time of this study. For them, 
working on a Coastal Hazard Adaptation Strategies 
has brought to the forefront climate change-related 
hazards, making them reflect on those which are not 
just related to sea-level rise.

Resources for heat-mitigation

Respondents were asked about the resources (e.g. reg
ulations, documents and literature) they use to 

mitigate heat risks through their professional practice. 
Survey respondents reported that the most frequent 
document they consulted was local government plan
ning schemes, where 67% of respondents agreed or 
strongly agreed that they frequently used this type of 
document with the intention of mitigating heat risks 
in the built environment – mean response of 3.79 out 
of five (Figure 2). The ‘Other’ response had the third 
highest response; examples provided included ‘future 
climate dashboard’ (S44) (Queensland Government  
2021), ‘international best practice guidelines’ (S42) 
and ‘other state’s and city’s design guides’ (S7)

Regarding the use frequency of these documents 
and the types of documents used, planners focused 
their attention on statutory material, such as local 
planning schemes and the SPP. Whereas, design- 
centric fields read more broadly, considering heat- 
mitigation strategies from other regions, for example.

The planning system and the Queensland State 
Government’s role

The study asked respondents whether they believe 
their ability to implement heat-mitigation techniques 
is limited by the current Queensland planning frame
work. The overall mean response for this question was 
2.89 out of five. Architects agreed with this sentiment 
the most (3.50), followed by planners (3.07). Urban 
designers (2.64) and landscape architects (2.25) agreed 
with this the least. Regarding their organisation type, 
professionals in the private sector agreed with this 
question the most (3.33), followed by local govern
ment professionals (3.06) (Figure 3).

When asked to further explain their responses, dif
fering views and themes emerged. One planner stated 
that ‘heat mitigation is not a strong focus in the legisla
tion and is therefore difficult to enforce’ (SP1). While an 
architect described the Queensland Development 
Code as a limiting factor, because ‘the Queensland 
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Figure 1. Practiced-related questions by profession group.
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Development Code does not contain enough 
[Queensland] specific guidance on design for climate 
or character or place [sic]’ (SA1). They went on to say 
that it is only through many years of professional 
practice and knowledge that it is possible to determine 
outcomes, and ‘people who are new to the subtropics, 
heat and [Queensland] would have no clue’ (SA1). Two 
respondents considered heat-mitigation techniques as 
innovative but noted that regulations do not always 
allow for innovation (SUD2, SUD7), one stating that 

‘often we use design to push the limits of accepted 
policy – this is often at odds with regulatory policy’ 
(SUD7). Limits imposed on planning schemes by 
building regulations at the state level were also 
a strong theme, as ‘Planning Schemes are not able to 
prevail over building standards’ (SP8). One respondent 
stated that heat is not a strong focus of state regulation, 
noting that ‘the current SPP does not include heatwave 
as a natural hazard’ (SP16). One interviewee (IP3) 
believed the SPP only deals with heat indirectly, via 
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the protection of natural areas such as Matters of State 
Environmental Significance (Queensland Government  
2017).

Regarding whether respondents agreed that the 
current planning framework allows for the effective 
mitigation of heat-health risks, urban designers (2.91) 
and town planners (2.79) agreed the most. Landscape 
architects (2.25), architects (2.00), and ‘other’ (2.00) 
disagreed with this statement. Many respondents sta
ted that the implementation of heat-mitigation is not 
necessarily limited by the current framework. They 
consider that the ‘planning framework is generally 
adequate, the challenge is implementation (following 
development approval, into operational works)’ 
(SUD6), indicating difficulties at the construction 
phase of a project. Some respondents noted that 
there is not a mandatory requirement to do so, leading 
to a lack of implementation. With one specifically 
saying that implementation is left up to the develop
ment industry, and that ‘there is a lack of strong reg
ulation. If someone wants to implement best practice – 
they can – but they generally don’t’ (SUD4). This aligns 
with the intent of Queensland’s performance-based 
planning system.

Seven respondents commented specifically on the 
lack of regulation or guidance for heat-mitigation 
design in Queensland. One noting a disconnect 
between general heat-mitigation policy and the imple
mentation of said policies and mitigation measures at 
the local and state level (SP9). Another said the plan
ning framework is ‘too weak [. . .] and requires straight
forward directions on [heat-mitigation]’ (SUD8). Heat 
not being considered within the SPP was again raised 
(SP8). Three respondents noted the differences 
between what is achievable under the planning frame
work and requirements of building codes (SPUD3, 
SP8, SP13); with one respondent referring to these 
differences as a ‘frustration’ (SPUD3). Respondents 
commented on a lack of subtropical design guidance 
within the framework (SUD6, SA1) and within the 
Queensland Development Code (SA1), one of them 
noting, ‘examples of simple subtropical design princi
ples and features to influence dwelling design would be 
beneficial [. . .] in the private sector’ (SUD6).

These sentiments were also reflected in the inter
views. All interviewees agreed that the current plan
ning system in Queensland allows for the 
implementation of heat mitigation strategies, but 
many did not believe implementation was occurring 
adequately – from both local governments and the 
development industry. Some suggested greater leader
ship from the state government through regional plans 
and the SPP (IP6).

A cohort of planners who had a seemingly better 
understanding of urban heat policy was the local gov
ernment strategic planning professionals. Interviewees 
highlighted an emerging understanding of urban heat, 

however, a lack of strategic policy and guidance from 
the State Government is hindering their efforts. They 
noted that greater input from the State would be 
beneficial, ‘[The Queensland State Government] have 
got some broad principles [but] there is not much meat 
to it. It really is putting the onus on the local govern
ment to make sure places are liveable’ (IP3). In 
response to a question about wind and breeze plan
ning provisions, ‘if it could also happen at a State level, 
that makes our job easier as well, then we aren’t asking 
for something that is well beyond what any other local 
government would be asking for’ (IP5).

One interviewee (IP3) spoke of model codes as 
a way in which the State could respond to heat- 
mitigation in the public realm, referencing the Model 
Code for Neighbourhood Design by the State 
Government as an example (Queensland 
Government 2020). This was mirrored by another 
interviewee (IP1) who mentioned that having the 
State identify broad level principles, the intended pol
icy position and supporting material for local govern
ments to go away and integrate into their scheme is 
beneficial; and further reflected by another planner:

Smaller councils don’t necessarily have the money to 
spend on this stuff. The old ‘roads, rates and rub
bish’ . . . They’ve got other key responsibilities. 
I could imagine if a planner stood up in front of 
[Councillors and the executive] and said we need to 
do this urban heat island study to come up with 
practical responses, they wouldn’t understand it, 
[and] it would be a very hard sell. And those councils 
need ready-made stuff that they can just chuck in 
their schemes. (IP7)

Six interviewees also discussed tensions between 
building regulations and planning schemes as 
a limiting factor in achieving the implementation of 
heat mitigation techniques, in particular, an existing 
policy void between these two pieces of regulation in 
relation to shading elements, climate-responsive 
design and sustainability measures. For some, this 
tension is frustrating, ‘[Queensland Development 
Code] currently is hopeless, it is really terrible’ (IA1). 
Others have long been engaged in advocacy to see 
limitations of building controls addressed:

Planners have been trying to focus on that issue for 
years . . . . I think the first meeting I was on for that 
issue was in 2004 . . . . It is highly complicated. I don’t 
think I’ve actually – still to this day – read something 
[that] very succinctly identifies the jurisdictional con
flicts, and how to move forward. (IP7 - 20 plus years’ 
experience)

As a way to respond to this conflict within local 
government authority, IP7 recommended the creation 
of place-based design guidelines to their Councillors 
and executive.

The role of data was another theme raised by four 
interviewees. One highlighted the importance of 
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having data to support decision making, ‘we need good 
data on how the products we are building today, or 
built over the last ten years, [are] going to affect both 
lifestyle and [. . .] economy. That’s things like updated 
heat mapping’ (IP7) and ‘we have the tools that we 
could be using better, but we do not necessarily have 
the data’ (IP7). Another suggested a state-level body 
which reports on urban heat data across local govern
ment areas, ‘we probably need an environmental heat 
monitor. Something that should be in every council and 
then reporting to the state because that would make 
everyone a little bit interested’ (IA1).

Urban design solutions

Professionals were asked to rate whether they agreed if 
several urban design solutions – geometry, shading, 
vegetation, winds and breezes, materials/albedo and 
water (Chatzidimitriou and Yannas 2016) – are effec
tive at mitigating heat in the built environment. Based 
on mean average responses, vegetation (4.83) was the 
highest rated solution, and water (3.86) the lowest. 
Professionals also rated the frequency at which they 
use each solution in their practice to mitigate heat; 
vegetation (4.17) was again the highest rated, and 
water (2.86) the lowest (Figure 4).

Discussions about each urban design solution 
arose during interviews. Vegetation as a solution 
was raised by every interviewee. In doing so, some 
raised some issues, including maintenance issues 
(IA1, IP6, ILA1), building control provisions relating 
to cladding (IP1, IA1) and the use of green walls in- 
lieu of deep planted shade trees (IP1, ILA1). Building 
regulation-planning scheme constraints were central 
to discussions of built shading. An architect (IA1) 
summarised their approach to albedo, ‘We don’t 

want buildings that absorb heat, but we don’t want 
reflective buildings either. We have to find the happy 
medium between reflective and absorbent. I am not 
sure where that sits’. Winds and breezes were dis
cussed as a method to reduce reliance on mechanical 
ventilation. Capturing breezes for cooling is an 
intrinsically ‘Queensland’ way to manage heat, as 
put by one interviewee (IA1). However, such 
approaches are only successful if breeze and wind 
corridors are protected. Water was described as one 
of the least useful methods of cooling, due to cli
matic, drought and energy usage factors. 
Interestingly, conversations about the role of geome
try in heat mitigation were limited.

More broadly, two interviewees (IA1, IP7) raised 
the need for a new perspective on urban design 
approaches. Their argument being that climate- 
responsive design needs to be business as usual; cur
rently, some urban design solutions continue to take 
a perspective solely focused on aesthetics and form, 
not including a climatic or urban heat considerations.

Discussion

The findings presented in the previous section indicate 
that extreme heat is not actively considered by town 
planners on a day-to-day basis, there may be several 
reasons for this. It may be a confluence of it not being 
a core requirement in education, professional practice 
or planning policy. Design-centric professionals 
reported a higher level of familiarity with extreme 
heat and heat-mitigation techniques. This difference 
may be explained by the fact that passive climatic 
design is more broadly considered in landscape archi
tecture and architecture education, and consequently 
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practice (Vasiu 2013). The discussion presented next is 
structured around the key issues raised by survey 
respondents and interviewees: awareness and applica
tion of knowledge; existing policies; design guidance 
and solutions; advocacy and other matters.

Awareness and application

The awareness level of planners in regard to urban 
climate outcomes in comparison to other built envir
onment practitioners is concerning, as planners are 
the primary custodians of the planning system – 
a system which many other practitioners are statuto
rily required to interface with. The findings align with 
Eliasson (2000) who found that climate knowledge 
had a low impact on the planning process and that 
urban planners were uncertain about their own urban 
climate knowledge and role in practice. They identi
fied a need for improved knowledge and communica
tion within the profession and with stakeholders, like 
the community and political decision-makers. More 
recently, it was found that planners and designers do 
not act on their urban climate knowledge ‘due to other 
urban planning priorities or lacking knowledge about 
climate adaptation measures’ (Lenzholzer et al.  
2020b).

This lack of application may be a consequence of 
limited requirements for heat mitigation in practice 
and policies. Increasing awareness could address this 
by tertiary and professional development education. 
Elements of heat-mitigation and climate-responsive 
design go back to core teachings for design-centric 
professions. However, as one respondent explained, 
increasingly, architectural students are not gaining 
these skills during their studies, instead, focusing on 
the highly aesthetical elements of architectural design 
practice (IA1). Both these factors are likely at play. 
Bhoge et al. (2019) recommend that passive climatic 
design be interweaved into all built environment 
courses, rather than stand-alone course on the matter. 
This aligns with suggestions from other interviewees; 
a new ‘climate’ lens is needed on built environment 
policy.

Built environment policies

A key emerging theme from the interviews was the 
need for a clear line of sight between high-level poli
cies, such as the SPP, down to local planning schemes. 
The natural hazards, risk and resilience state interest 
within the SPP requires that:

risks associated with natural hazards, including the 
projected impacts of climate change, are avoided or 
mitigated to protect people and property and enhance 
the community’s resilience to natural hazards. 
(Queensland Government 2017)

The natural hazards addressed in the state interest are 
spatially defined, like bushfire prone areas. At the time 
of writing, the state interest does not require the con
sideration of hazards like extreme heat, which does not 
necessarily occur in predictable geographical areas. 
This is despite one of the state interest’s primary 
purposes being the avoidance or mitigation of the 
projected impacts of climate change on people and 
property (Queensland Government 2017). In its cur
rent form, the SPP does not respond directly to 
extreme heat, only indirectly through vegetation and 
liveability requirements.

The Model Code for Neighbourhood Design 
(Queensland Government 2020) was raised as an 
example of a possible approach to support the increase 
of heat mitigation outcomes in planning schemes. 
A similar approach of model planning scheme codes 
applied to heat and heatwaves would provide 
a method and means for smaller local governments 
to adopt best practice solutions. In the Queensland 
context, model codes are developed by the 
Queensland Government to provide best practice 
planning guidance to local governments and develo
pers, often times on matters which are technically 
complex (Queensland Government 2022). Model 
codes provide other benefits too, even if not inte
grated; providing the development industry with 
examples of best practice provisions while also send
ing a policy signal that the topic is something planning 
jurisdictions care about (IP7). However, any further 
work which seeks to standardise planning and urban 
design heat mitigation measures must be climate- 
sensitive (Tavares 2020).

A concern raised by many interviewees and survey 
respondents was a perceived policy void between build
ing codes (National Construction Code and 
Queensland Development Code) and local government 
planning schemes. This policy void is a long-standing 
issue, with one planner reporting that advocacy for 
changes has been occurring since 2004 (IP7). These 
concerns are warranted and need to be addressed, how
ever, considering the broad range of heat-mitigation 
tools available to planners, these concerns may blind 
professionals from larger issues at play. 
Aforementioned awareness issues may limit profes
sionals’ perspectives to see these macro issues or other 
avenues for heat-mitigation. Planning and design for 
urban heat and urban climates, in contrast to climatic 
design within buildings, is a complex task (De Schiller 
and Evans 1996). As previously highlighted, planning 
scale city-wide types of solutions like geometry and 
winds and breezes feature less in practice – compared 
to site-specific responses – despite their critical role in 
managing urban heat at a planning scale. Again, plan
ning for urban heat and urban climates is perhaps not 
something that planners are currently adequately 
equipped to undertake (Lenzholzer et al. 2020b).
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Design guidance and solutions

As one participant explained, the development of 
their own council’s design guideline was, in part, 
a direct response to the building codes policy 
void – among other issues. This sentiment may be 
true for other local governments who have devel
oped these types of guidelines. However, the effec
tiveness of these documents at delivering best- 
practice design – where it is not otherwise pre
scribed in other planning and building require
ments – can be limited due to a range of factors 
(Bhoge et al. 2019). In the case of Brisbane’s 
Buildings that Breathe design guidance, Bhoge 
et al. (2019) argue it’s discretionary nature may 
not be in the public interest in light of the current 
climate crisis; suggesting such guidelines should be 
mandatory. This perception holds true in reflection 
on this study for other discretionary design guide
lines in South East Queensland (e.g. QDesign and 
the Sunshine Coast Design ‘Yellow Book’).

Design solutions such as geometry and winds 
and breezes require city-wide coordination. 
Geometry for instance, is a consequence of regu
lating building height, setbacks and ground cover 
provisions, therefore it is defined by the planning 
schemes, and largely controlled by it. In the case 
of winds and breezes, it also requires city-wide 
policies for effective implementation, as such, pro
visions need to be contained within non- 
discretionary (statutory) polices, like a planning 
scheme. Without such city-wide policies, the result 
is a piecemeal approach. In both cases, the extent 
of what effective heat-mitigation can be achieved 
within a discretionary guide is limited.

Advocacy and alliance building

During 2021, the Planning Institute of Australia 
began establishing a suite of nationwide advocacy 
papers on state planning system responses to cli
mate change (Planning Institue of Australia 2021). 
Queensland’s advocacy paper addresses some of 
the concerns raised in this study, including the 
inclusion of heat as a hazard in the SPP and 
climate change guidance for local governments to 
support their strategic planning activities – among 
others.

The entirety of this burden does not sit with built 
environment professionals, as there are other actors 
who have influence over policy. While survey and 
interview participants did not discuss political actors 
extensively, in Australia the creation and management 
of urban spaces and the policies which govern them is 
a process with significant state and political connec
tions (Farid Uddin and Piracha 2023). This point was 
highlighted starkly in New South Wales in 2022, when 

proposed planning regulations to increase energy effi
ciency and design requirements to mitigate extreme 
heat were scrapped. Vocal opposition came from the 
property industry, whom stated that the proposed 
policies would ‘undermine the economics of deliver
ing housing’ (Visontay 2022). Commentary by promi
nent urban heat experts at the time stated that, ‘people 
may well die of heat because the Planning Minister 
scrapped a good plan’ (Pfautsch 2022). Self-interest 
and political ideology influence policy preference 
(Wood et al. 2018). Further work needs to engage at 
all levels, with all stakeholders, to build consensus and 
coalitions that can stand the test of political cycles.

Other sectors are increasing heat-health risk miti
gation and adaptation measures. The Bureau of 
Meteorology’s Heatwave Service issues heatwave fore
casts and assessments (Bureau of Meteorology 2016), 
and has recently begun issuing warnings in the same 
manner warnings are issued for severe storms (Bureau 
of Meteorology 2022). State emergency management 
agencies have begun the roll-out of heatwave alerts 
under the new nationally consistent Australian 
Warning System (Logan 2022).

Other matters

Regarding the resources used by professionals, it 
should be noted that these results may skew 
towards local planning documents due to many 
respondents working within local government. It 
is also important to acknowledge the diverse nat
ure of the work planners and built environment 
professionals are engaged in. Some respondents, 
due to their role responsibilities, organisation or 
interests, may be more or less knowledgeable 
about heat-health risks and heat mitigation 
techniques.

The emerging themes and their interconnections 
showcase the complexity of urban heat and heatwaves, 
heat-health risks, and urban design and planning pol
icy. Bioclimatic design (responding to the local climate 
to provide human thermal comfort using freely avail
able and renewable resources) presents a pre-existing 
principled-framework which can be applied to the 
public realm. At present, these principles are used 
widely in the architecture and building professions to 
provide passive climatic control within buildings 
(Daemei et al. 2019); but this is not necessarily the 
case in the public realm (Tavares 2020).

To support the application of bioclimatic urban design 
and planning, further research would benefit from using 
research methodologies and tools which can organise 
complexity in urban systems, such as work domain ana
lysis (Stevens 2018). It would enable a framework to 
develop and test possible policy scenarios, reduce com
plexity and provide a greater level of clarity for policy and 
decision-makers working in this space.
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Conclusion

Urban design and planning solutions have a clear role in 
mitigating heat-health risks in urban spaces, however, 
they are not always implemented (Eliasson 2000, 
Fernandez Milan and Creutzig 2015). In our warming 
world, we found that planning practitioners had lower 
awareness of this growing issue than their design-centric 
counterparts in the built environment professions. We 
argue the lower level of awareness, consideration, and use 
of heat-mitigation techniques in practice among plan
ners presents concerns about the implications this has on 
planning policy and the resulting urban forms – and in 
turn, the resulting urban microclimates, and heat-health 
risks. In response, urban climate knowledge needs to 
become commonplace in built environment education 
and professional development, while planning policy
makers and practitioners must work with subject matter 
experts to embed heat mitigation in planning and urban 
design processes.

In this study, responses from non-coastal South 
East Queensland local government areas were limited. 
Participants’ perceptions may vary depending on the 
location where they work and the existing policies and 
guidelines available for each region or state. It would 
be valuable to undertake similar studies in other places 
to better understand the factors impacting awareness 
and adoption of heat mitigation strategies. This would 
help to inform future policy shifts aimed at achieving 
optimum outcomes.

Future research would benefit from gaining 
insights from developers, engineers and building 
designers, surveyors and assessors who fall under the 
umbrella of ‘built environment professionals’ but were 
not targeted within this work, and more private sector 
professionals. Further investigation of the tensions 
highlighted here in relation to heat-mitigation techni
ques would be useful, including inter-jurisdictional 
(i.e. building code-planning scheme) and inter- 
professional (i.e. planners and architects). Further col
laboration is required with industry to reduce the 
research-policy gap, supporting greater implementa
tion of heat-mitigation techniques. The work by the 
Planning Institute of Australia may be a step in the 
right direction (Planning Institute of Australia 2021), 
but practitioners still require adequate knowledge, 
guidance material and data to implement change.

Given the central role planners have in guiding and 
controlling urban development – which influence heat 
outcomes – coupled with current and continuing 
changes to the climate, the profession must play 
a more active role in achieving climate-responsive 
design outcomes in response to increasing heat- 
health risks. Here, we have presented an initial analysis 
of the challenges built environment professionals in 
South East Queensland, Australia believe are present 

in the status quo and the opportunities to begin to 
shift the dial on how planning and urban design poli
cies can respond to growing heat-health risks.

Note

1. The use of ‘design’ here is a by-product of the survey 
questions, which intended to relate to all built envir
onment design-related professions. It is not intended 
to mean only ‘urban design’.
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