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Integrating climate change responses  
into age-friendly city domains: A theoretical review

This study focuses on older adults, who are dispropor-
tionately vulnerable to climate change due to their health, 
physical, and socioeconomic conditions. On the one 
hand, climate change has grown into the most challeng-
ing issue on the international agenda for the twenty-first 
century due to its adverse impacts. On the other hand, 
the global population has been ageing rapidly, especially 
in urban areas. The link between these two major con-
cerns is unclear in theory and practice; hence, easy-to-
use universal guidelines offering possible solutions for 
governments, institutions, and communities for irreme-
diable impacts are an urgent necessity. Based on this im-
perative, this article presents climate change–responsive 
age-friendly city domains through a critical literature re-

view. Seven domains are prioritized at various scales to 
represent the core planning areas of age-friendliness and 
climate-change resilience in urban areas: environmental 
safety, information and participation, health and social 
services on the city scale, surroundings and transportation 
on the neighbourhood scale, outdoor spaces and thermal 
comfort, and housing on the housing cluster scale. The 
interaction between these two concerns in the framework 
provided by this study contributes to raising awareness, 
building actions, and directing policies from a global 
perspective.

Keywords: climate change, age-friendly city, population 
ageing, sustainability, urban policy



Urbani izziv, volume 34, no. 1, 2023

68 R. BAYAR, A. AYGÜN OĞUR

1	 Introduction

The impacts of climate change on cities have already been ob-
served globally. According to recent findings, human-induced 
greenhouse gas (GHG) emissions are leading to the loss of 
icesheets and glaciers, rising sea levels, and increasing global 
temperatures. The increase in temperatures is causing changes 
in the climate system, such as more severe and frequent hot 
extremes, heavy precipitation, drought, and extreme weather 
events. Many of these changes are irreversible when past and 
potential future GHG emissions are considered (IPCC, 2021). 
Cities are the centres of dense and diverse populations, soci-
oeconomic activities, government institutions, and structural 
investments (Hunt & Watkiss, 2011). Therefore, adapting 
settlements to changing climate systems and mitigating neg-
ative impacts has been the focus of recent urban strategies. 
Increasing resilience by fostering adaptive capacities, dimin-
ishing vulnerabilities, and eliminating risks has been one of 
the greatest priorities of local, national, and global institutions 
(Bulkeley & Tuts, 2013).

Demographic changes constitute the other side of these con-
cerns because the population has been ageing globally (Pala-
cios, 2002). This change has created new perspectives and 
challenges for urban planning and policies. The notion of 
age-friendliness underlines how cities can adapt to demograph-
ic change through urban planning. The World Health Organi-
zation (WHO) presented the determinants of age-friendliness 
of cities (WHO, 2007) to promote active ageing and health 
for older adults. This is the first and only international and 
legitimate guide. Active aging means allowing older adults to 
maintain their life in a place where they can meet their needs 
for as long as possible (Beard & Petitot, 2010). However, 
changing climate brings about extraordinary conditions that 
may affect older adults’ health and consequently their ability to 
sustain an active urban life. Their medical, physical, financial, 
and social conditions make them more vulnerable to climate 
change (Gamble et al., 2013; Carnes et al., 2014).

These inequitable vulnerabilities have been pointed out in 
climate justice scholarship, highlighting the significance of 
the local engagement of those groups in climate action plans 
(Hughes & Hoffmann, 2020). In the transition of cities to a 
greener, more sustainable, and more resilient structure, the po-
sition of vulnerable groups and climate justice in the transition 
to post-carbon and adaptive societies and cities need to be dis-
cussed to empower these communities in the decision-making 
process and to reduce inequalities (Yang et al., 2021). Most 
age-friendly city approaches are restricted by business-as-usual 
conditions without climate change parameters in the frame-
work (Wang et al., 2021). This limited perspective is a barrier 
to eliminating disproportionate vulnerabilities and pursuing 

climate justice. Therefore, this article provides new perspectives 
for transformation into climate-resilient age-friendly cities 
through a critical literature review. By linking climate change 
management actions and age-friendliness, this article provides 
a more inclusive and just framework for a specific social group 
that faces uneven impacts: older adults.

The study first presents the impacts of climate change on health 
with a focus on urban settlements to better understand the 
potential risks. It then discusses older adults’ vulnerabilities 
and inequalities to highlight the need for climate justice, fol-
lowed by an examination of urban adaptation and mitigation 
literature to describe strategies to mitigate the adverse im-
pacts of climate change on older adults. The article criticizes 
age-friendly city determinants to define the gap between their 
current form and the desired climate resilience. Finally, it pro-
poses new determinants for a more comprehensive approach 
that brings climate change and ageing concerns together and 
discusses the findings.

2	 Health impacts of climate change in 
urban settlements

More than half of the world’s population lives in urban areas 
that are considered highly susceptible to climate stressors. Fur-
thermore, older adults, who are highly vulnerable to climate 
impacts, are expected to form 22% of the population by 2050 
(United Nations, 2022). Climate-related diseases, malnutri-
tion, and deaths have already been observed globally. Over 
the past decade, respiratory diseases due to exposure to heat, 
cold, air pollution, and waterborne diseases after flood disasters 
can be linked to climatic variables. The projections reveal that 
anthropogenic climate change will increase the severity of the 
effects (IPCC, 2022).

Heat-related risks in cities are the most reported climate 
change exposure in the literature (Leyva et al., 2017) due to 
the urban heat island (UHI) effect, which intensifies the im-
pacts of heatwaves, causing an increase in the risk of mortality 
and air quality–related health problems (Carnes et al., 2014). 
The high density of cities, heat-absorbing buildings and sur-
faces, limited airflow, and less natural and green space increase 
serious health risks in urban areas in particular during long 
heatwaves (Haines & Patz, 2004; Carnes et al., 2014; Xie et 
al., 2015). The frequency of extreme heat exceeding health 
thresholds is expected to increase in higher global warming 
scenarios; consequently, heat-related problems in urban set-
tlements are projected to increase (IPCC, 2022).
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Air pollution in urban areas is another detrimental effect 
addressed by much research. The latest IPCC report (2021) 
states that even in shallow GHG scenarios (SSP1-1.9) the air 
quality is below WHO standards, particularly in very pollut-
ed regions. In urban areas, emissions caused by economic ac-
tivities, transportation, land-use changes, waste disposal, and 
energy demand reduce air quality, and limited airflow causes 
concentration of pollutants. Exposure to pollutants exacer-
bates respiratory and cardiovascular disorders such as asthma, 
heart attack, and cancer (Baja et al., 2010; Chang et al., 2022).

Sea level rise is a major threat to populations in coastal zones 
due to the risk of more frequent and severe coastal flooding and 
storm surges. Extreme climate events such as floods, storms, 
and heavy rain jeopardize not only natural and built envi-
ronments but also inhabitants’ lives. Moreover, floods can be 
linked to acute consequences such as waterborne diseases and 
epidemics due to contamination of drinking water (Gamble et 
al., 2013). The major reason for augmented risk in urban areas 
is increased impermeable surfaces that cause street flooding in 
heavy rain and land-use changes (Iqbal et al., 2022).

Because the organisms that cause diseases and epidemics are 
strongly sensitive to climatic variables, climate change will af-
fect the pattern of infections (Thomas, 2020). As lately expe-
rienced globally, the COVID-19 pandemic caused the death 
of millions of people (WHO, 2022), especially those that have 
chronic diseases and are older (Centers for Disease Control 
and Prevention, 2022a). During the pandemic period, govern-
ments took serious precautions to prevent mass transmissions, 
such as lockdowns, surveillance, and quarantine. The capacity 
of the healthcare systems was also questioned even in devel-
oped countries (Oğur et al., 2021). Climate change is expected 
to increase the severity and frequency of these kinds of negative 
experiences locally and globally (IPCC, 2022).

3	 Vulnerability and climate justice for 
older adults

Some regions have already experienced distinctive climate 
change impacts based on their level of exposure to geograph-
ic variables, their sensitivity based on social, economic, and 
structural susceptibility, and their adaptive capacity to accom-
modate these alterations and adjust their systems (McDer-
mott-Levy et al., 2019; IPCC, 2021). Communities’ ability 
to assemble, and to overcome and recover from climate change, 
is associated with their economic conditions, education, living 
environment, access to healthcare services, technology, infor-
mation, household size, and people’s ethnic groups, ages, and 
sexes (Lynn et al., 2011; Rhoades et al., 2018). Some social 
groups are more vulnerable and susceptible to any sudden 

shocks because of their health or economic conditions or social 
exclusion. They also have a lower adaptive capacity to changing 
conditions because they have limited access to information, 
financial resources, and technology. These socioeconomic in-
equalities and structural injustices are decisive in the severity 
of the consequences (Phelan et al., 2004).

Older adults are one of the most vulnerable sub-groups (Chang 
et al., 2022; IPCC, 2022), with physical, economic, and social 
disadvantages that require serious consideration (Gamble et al., 
2013; Carnes et al., 2014). Cities need to provide specific ser-
vices and support for their wellbeing as well as to protect them 
from future risks (WHO, 2007). The climate-related mortality 
rate is higher in the older age group due to higher morbidity 
and pre-existing health disorders (Balbus & Malina, 2009). 
Furthermore, they are unable to readily react in an emergen-
cy such as a severe climate-related disaster like flooding (van 
Hoof et al., 2021). In addition to health impacts, this limits 
their lifestyles, prevents their participation in public life, and 
decreases their quality of life.

To promote active ageing for older adults, they need to en-
gage in urban public life and regular physical activities “safe-
ly, independently, comfortably, regardless of age, income or 
ability level,” also known as “ageing in place,” which is a cru-
cial concept for age-friendliness (WHO, 2002; Centers for 
Disease Control and Prevention, 2022b). Low-quality built 
environments and housing are major barriers to the wellbeing 
of older adults that increase both indoor and outdoor risks. For 
instance, an urban space with low outdoor thermal comfort 
due to its structural character discourages older adults from 
spending time outdoors even for their daily needs (Wang et al., 
2021). Climate-related disaster risks may force people to leave 
their living environment. Such displacement may cause mental, 
psychological, or social complications and trauma (Gifford & 
Gifford, 2016). Therefore, it is important to integrate environ-
mental aspects into urban studies addressing age and to discuss 
this issue from the perspectives of climate and social justice.

Although the older generation has greater responsibility for 
GHG emissions than the younger one, they are the ones most 
affected by these emissions-triggered impacts (Haq, 2021). Cli-
mate justice derives from environmental justice and focuses on 
the uneven distribution of climate change impacts at an inter-
national level (Gardiner, 2011; Mitchell & Chakraborty, 2014; 
Schlosberg & Collins, 2014), but it is inseparable from social 
justice. To reduce the susceptibility of the disadvantaged social 
group, older adults, justice implications should address spatial, 
social, and economic vulnerabilities in adaptation, mitigation, 
and transition policies (Brisley et al., 2012).
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4	 Methodology

The purpose of this article is to integrate climate change–re-
sponsive city and age-friendly city planning perspectives. On 
this basis, the methodology is formed as a critical review to 
provide responses to the main research questions:

1.	 What are the planning approaches for a climate-respon-
sive urban space that considers older adults’ specific 
needs?

2.	 To what extent does the age-friendly city guide cover 
climate responsiveness?

3.	 What are the domains that bring climate change manage-
ment actions and age-friendliness together?

The research was carried out in three methodological steps. 
First, the impacts of climate change on older adults in urban 
space and potential mitigation approaches in the literature are 
reviewed to extract approaches to achieving a climate-respon-
sive city. Second, the age-friendly city guide by WHO (2007) 
is examined from the perspective of climate change action. 
The WHO guideline is taken as the basis because it is the 
first and only legitimate regulation in age-friendly literature 
and is widely used. Third, scales and new domains are defined 
by bringing the two concepts together. Scaling is important 
for organizing planning interventions and developing urban 
policies because the needs of urban spaces and their planning 
procedures differ based on their scale. It also addresses the 
administrative level of the implementing agency. On the oth-
er hand, although all scales may overlap, some interventions 
should be decided through a top-down approach, which means 
they need to be organized from the upper level but others need 
to be planned at the bottom level. The differences between the 
scales are explained below.

The city scale refers to the size and scope of the entire city or 
urban area. It encompasses all the buildings, infrastructure, 
and natural features within the city limits, and it often extends 
beyond this to include the surrounding suburbs or rural areas 
that are influenced by the city. City-scale planning considers 
issues such as transportation, housing, economic development, 
and public services that affect the entire city.

The neighbourhood scale refers to a smaller geographic area 
within a city or town. It typically encompasses several city 
blocks or a specific community within the city. Neighbour-
hood scale planning focuses on the unique characteristics of 
the neighbourhood, such as its physical layout, architecture, 
and demographics, and it seeks to address issues such as trans-
portation, public spaces, and social services that affect the qual-
ity of life in that area.

The housing cluster refers to a grouping of residential build-
ings within a neighbourhood or city. It includes apartment 
buildings, townhouses, or single-family homes that are clus-
tered together in a particular area. It refers to a living area and 
facilities within 15 minutes’ walking distance. Housing cluster 
planning focuses on issues such as density, affordability, and 
the provision of necessary services such as schools, parks, and 
public transportation. The goal is to create liveable, sustainable 
communities that meet the housing needs of residents while 
enhancing the overall quality of life.

5	 Mitigating adverse impacts of 
climate change for older adults

Urban areas are the foci of social, economic, and cultural activ-
ities. On the one hand, they produce certain activity patterns 
that contribute GHG emissions. On the other hand, urban 
areas are exposed to the highest climate-related risks. This 
combination places cities in a significant role in leading cli-
mate change actions through urban planning and design tools 
(Rosenzweig et al., 2010). In tackling the adverse impacts of cli-
mate change, urban settlements offer effective opportunities to 
decrease emissions through (renewable) energy, (sustainable) 
building, (public and green) transportation, and (reduce-re-
use-recycle-dispose) waste management strategies, and to in-
crease resilience through (green and grey) infrastructure, (pub-
lic) service, and (inclusive) governance enhancements. The 
solutions vary among technological, social, and nature-based 
or all-integrated considerations (Lin et al., 2021).

Individual solutions such as air conditioning seem practical; 
however, they increase energy dependency and cost, which is 
not a proper remedy. For more equally distributed benefits 
among society and efficiency, multi-scaled urban planning 
measures are better (Milan & Creutzig, 2015). Building and 
surface materials, light, the geometry of settlements, and green-
ery are addressed in relation to the most frequently reported 
health threat: heatwaves intensified by the UHI effect. Ma-
terials with a higher albedo effect, light-coloured paint, or 
green roofs and facades reduce the heating of surfaces (Mi-
lan & Creutzig, 2015; Francis & Jensen, 2017). Streets aligned 
with the direction of the wind (wind corridors) also contribute 
to passive cooling and provide cleaner air (Ren et al., 2018). 
Accessible and continuing green axes are also effective solu-
tions not only for cooling (by providing shade) but also for 
spreading nature-based solutions across the city by integrating 
ecology into spatial planning. Green and blue infrastructure as 
a nature-based solution also helps increase air quality by func-
tioning as carbon sinks, eliminate flooding by providing more 
permeable surfaces that allow runoff water to be absorbed, and 
improve the urban ecosystem (Scott et al., 2016; Depietri & 
McPhearson, 2017; Frantzeskaki et al., 2019).
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Social measures revolve around building communication and 
information channels to inform socially excluded populations. 
Using multiple media options to reach people that lack inter-
net access maximizes the effect (Brisley et al., 2012). Early 
warning systems are possible practices that prevent deaths from 
heatwaves or flooding by allowing reliable communication and 
information. Another critical point is the effectiveness of the 
healthcare services in an emergency and sudden shock. In en-
hancing the healthcare system, surveillance and monitoring of 
climate change impacts on older adults’ health make possible 
flexible, rapid, and efficient responses (Bambrick et al., 2011). 
Figure 1 presents the key solutions adopted from the literature 
for climate-change impact management in built environments 
for older adults.

Although age-friendly cities have addressed multi-level chal-
lenges for the wellbeing and health of ageing communities, cli-
mate change remains an environmental barrier that should be 
eliminated. Available age-friendly guidelines mostly overlook 
the effects of climate change (Krawchenko et al., 2016). There-
fore, extending the age-friendly city framework by adopting 
climate change responses is a necessity to provide healthy, safe, 
and inclusive living spaces against the health threats brought 
about by the actual global crises.

6	 The extended framework: climate- 
-responsive age-friendly cities

The proposed framework examines and extends the WHO 
Age-Friendly City checklist, which is described under eight 
domains (WHO, 2007). The “outdoor spaces and buildings” 

domain needs greater emphasis on thermal comfort, emission 
concerns, and climate-related disasters, and it should have a 
multi-scale perspective. Therefore, this domain is reconceptu-
alized into three categories, each representing a different scale: 
environmental safety, surroundings, and outdoor spaces and 
thermal comfort. The “transportation” domain remained, but 
it is enhanced with greater emphasis on sustainable mobility. 
The “housing” domain requires more focus on energy and 
thermal comfort concerns. The “social participation”, “civic 
participation and employment”, and “communication and in-
formation” domains need to present climate-related awareness 
and actions. They are brought together and represented by a 
more comprehensive domain: “information and participation”. 
The “respect and social inclusion” and “community support 
and health services” domains lack emergency actions and 
preparation for any unforeseeable health event. Thus, they are 
merged and renamed “health and social services”, containing 
city-wide service preparation for uncertain climate events. Fig-
ure 2 shows a detailed understanding of a “climate-responsive 
age-friendly city”, developed in this study through a critical 
review of literature on multiple scales: city, neighbourhood, 
and housing cluster.

The city scale focuses on three dimensions: environmental 
safety, information and participation, and health and social 
services, which need to be addressed at the city level in policies 
and strategies. Environmental safety is a critical issue in terms 
of being prepared for unexpected weather events and sudden 
natural shocks due to the limited capacity of older adults to 
respond. Therefore, their access to early warning and infor-
mation systems is highly critical for preparing and protecting 
themselves (van Hoof et al., 2021). For such a communication 

Figure 1: Climate change exposure and the focus of approaches in the built environment for older adults (illustration: authors, based on a 
literature review).
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system, risk needs to be monitored. Stormwater management 
through nature-based solutions – green infrastructure and 
permeable pavements – provides a safe and sustainable living 
environment throughout the city ( Jayasooriya & Ng, 2014). 
Rapid urbanization – especially in developing countries – es-
calates health problems associated with waste disposal. Hence, 
sustainability, preserving resources, reducing waste, increasing 
recycling, and maintaining hygiene are crucial points in waste 
management (Giusti, 2009).

Information and participation serve to inform older adults 
about policies, emergency actions, events, and the planning 
process. An age-friendly city is not possible without being rep-
resented by the older adults themselves and not being informed 
about planning practices and policies. Older adults need to 
receive information through multiple channels, such as the in-

ternet, TV, radio, and printed booklets (Bukov et al., 2002). 
They also need to find room to make their voices heard. The 
climate-responsive age-friendly city needs to start its policies 
by creating public awareness.

Health and social services are the most important features to 
be emphasized. In general, older adults visit and need health 
and social services more than other groups in society (Abbing, 
2016). Therefore, accessibility, affordability, and availability 
of these services and a good surveillance system, especially in 
high-density cities, are fundamental requirements (Gutman, 
2007; Quinn, 2008). Climate responsiveness needs emergen-
cy planning, which is critical for reaching older adults dur-
ing sudden extreme events or other stresses. Identifying those 
requiring evacuation assistance before any extreme event will 
help build up an effective emergency plan (Balbus & Malina, 

Figure 2: Theoretical framework of the climate-responsive age-friendly city (illustration: authors, based on a literature review).
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2009). Another problem older adults face is limited social net-
works due to retirement policies after age 65, which obligate 
people to leave their jobs and lose their social connections. 
Therefore, age-friendly environments must support and deliver 
social interactions and enhance engagement in the communi-
ty of older adults (Khosravi et al., 2015) to reduce feelings 
of loneliness, isolation, and depression (Finlay & Kobayashi, 
2018). The role of the living environment in this process is to 
deliver opportunities to engage the community through social 
urban environment design, community hubs and awareness, 
and events that create a social environment for all levels of 
society (Menec et al., 2011; Buffel, Phillipson & Scharf, 2012; 
Khosravi et al., 2015; Garner & Holland, 2020).

The neighbourhood scale has a supporting role for older adults 
through transportation facilities and a quality environment. 
Because people’s mobility declines as they age, they tend to 
spend more time in their neighbourhood, meet their basic 
needs, and create a social environment (Bayar & Türkoğlu, 
2021). Therefore, it addresses issues about “surroundings”, 
which refers to the features of the settlement, and “trans-
portation”, which is about mobility within and beyond the 
neighbourhood.

Surroundings include a healthy ecosystem that provides fresh 
air and liveable settlements away from pollutants and makes 
it easy to meet daily basic needs and activities (Gitlin, 2003; 
Sugiyama & Thompson, 2007). Questioning how the neigh-
bourhood is influenced by the facilities, structures, and in-
frastructure around it, this aspect highlights the location of 
settlements. Its closeness to pollution sources – for example, 
highways, industrial areas, construction areas, and waste dis-
posal land – and higher exposure to pollutants such as NO2, 
CO, SO2, PM2.5, and PM10, is associated with a higher rate 
of respiratory diseases (Dong et al., 2012; Gong et al., 2012; 
Simoni et al., 2015). Moreover, the density of a settlement 
and streets’ orientation regarding wind directions have a sig-
nificant influence on the UHI effect, air quality, and solar 
radiation. Green infrastructure is an effective, affordable, and 
feasible strategy to enhance urban infrastructure, increase 
environmental and air quality, and integrate ecosystem (and 
ecosystem services) into settlements (Ren et al., 2018; Baldwin 
et al., 2020).

Transportation is key to older adults’ mobility as well as social 
inclusion in the community (Grimaldi et al., 2016). It pro-
motes sociability and accessibility to urban facilities, and it also 
enhances the mental wellbeing of older adults (Cvitkovich & 
Wister, 2001; Rosenbloom, 2009). Access to efficient public 
transport encourages older adults to retain their independence 
in daily life and commute to places where they can interact 
with the community; in doing so, they feel confident and ac-

tive, helping prevent mental illnesses such as depression and 
loneliness (Metz, 2000; Rosenbloom, 2009; Holley-Moore & 
Creighton, 2015; Wong et al., 2017). Moreover, the afforda-
bility, safety, and accessibility of public transportation are the 
key factors encouraging older adults to use it (Broome et al., 
2013; Wong et al., 2017). The frequency, efficiency, and avail-
ability of multiple transport modes provide connections to 
the city, allow people to travel independently, and foster the 
social inclusion and wellbeing of older adults (Cvitkovich & 
Wister, 2001; Rosenbloom, 2009; Aguiar & Macário, 2017). 
Sustainable, energy-efficient, and adequate design are the main 
principles of transportation facilities for promoting a healthier 
environment.

The housing cluster is the immediate environment for older 
adults to spend daily time. It plays an important role in older 
adults’ life as they spend more time at home due to loss of 
physical activeness and their social network (Howden-Chap-
man et al., 1999); therefore, the housing structure needs to 
deliver multiple choices in an affordable range for all levels of 
society (Mulder, 2006).

To promote active ageing, outdoor spaces and thermal comfort 
pay attention to the climate perspective while responding to 
ageing needs. Ageing limits people to a certain environment 
due to physical and mental changes; therefore, the living 
environment is required to meet the needs of older adults 
within walking distance (Sundquist et al., 2011; Jun & Hur, 
2015; Bayar & Türkoğlu, 2021). Accessible, adequate, safe, 
well-maintained, green, and serving basic urban needs are the 
fundamental features of supportive and walkable outdoor spac-
es for older adults ( Jackie, 2013; Garner & Holland, 2020). 
The efficiency of outdoor spaces determines the daily routine, 
spending time outside of the home, sociability, independence, 
and most significantly mental wellbeing (Kim, 2010; Kloos 
& Townley, 2011; Astell-Burt et al., 2013; Thompson, 2013). 
From the urban design perspective, pavements should be free 
of barriers; however, climate impacts require pavements to be 
permeable to avoid any danger in the case of heavy rain. Green 
areas, parks, and green streets are important components of 
a cluster that both increase the ratio of permeable surfaces 
and provide shade to decrease the UHI effect. In addition 
to cooling centres, passive cooling measures (green walls and 
roofs, high-albedo surfaces, urban geometry, and wind corri-
dors) decrease energy demand and support higher comfort 
both indoors and outdoors (Milan & Creutzig, 2015; Aram 
et al., 2019). The must-haves of the living environment are 
public toilets, shade, safety, and less traffic (McGarry & Morris, 
2011; Dikken et al., 2020; Garner & Holland, 2020; Bayar & 
Türkoğlu, 2021).

Integrating climate change responses into age-friendly city domains: A theoretical review
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Housing considers the qualifications of the house where older 
adults spent most of their time in terms of affordability, ac-
cessibility, comfort, design, and compatibility. The design of 
houses should meet the spatial needs of older adults such as 
barrier-free entrances, easy access to apartments, and lifting op-
tions (Burby & Rohe, 1990; Tinker, 1997). Another important 
issue from the climate change mitigation perspective is the en-
ergy used within the house, especially for heating and cooling. 
For example, using coal for heating causes multiple problems 
such as air pollution and GHG emissions, and it has a high 
risk for older adults (Kerimray et al., 2017). Renewable energy 
systems and energy-efficient design such as using high-albedo 
materials for the facade and roof to prevent overheating and 
aid insulation are both environmentally and budget-friendly 
(Milan & Creutzig, 2015).

7	 Discussion

This article is based on the idea of developing a climate-respon-
sive age-friendly city. The importance of this issue arises from 
two major situations that have been faced globally: the age-
ing population and climate change. The uneven distribution 
of climate stressors creates disproportionate impacts on cities 
and populations. Although cities act against climate change, 
the question of who will suffer more from climate stressors 
remains unanswered, which creates climate injustice in society. 
The social vulnerability of certain groups in society is associ-
ated with income level, sex, ethnicity, age, and civil society 
(Lynn et al., 2011). On the other hand, the vulnerability of 
those groups and injustice is either exacerbated or calmed by 
climate change actions and plans regarding the specific needs of 
the populations (Fothergill & Peek, 2004). Therefore, claiming 
that climate change actions need to be specified according to 
certain vulnerable groups, this study focuses on older adults’ 
disproportionate vulnerability to climate change effects in ur-
ban areas (Antal & Bhutani, 2022). Scaling is the supportive 
argument of the bottom-up approach of this study. Three main 
scales that gradually affect older adults, but also directly from 
every perspective (the neighbourhood scale, the city scale, and 
the housing cluster) are linked to related climate actions, urban 
policies, and age-friendly topics.

The housing cluster is the immediate living environment for 
older adults and it is important due to depending on facilities 
and social life in a close setting. Time spent in the urban en-
vironment, emotional attachment to a place, local social net-
works, and feeling safe and secure in a familiar environment 
are the greatest supports for older adults as well as ageing in 
place (Buffel et al., 2012b). To support this, the cluster should 
provide a safe, comfortable, and affordable living environment 
in the face of climate change. Buildings are responsible for 30% 

of final energy consumption and 27% of total GHG emissions 
(IEA, 2022). Actions on promoting energy efficiency, using 
renewable energy, and increasing thermal comfort through 
material choice, housing design, and urban design contribute 
to the economy, the environment, and the wellbeing of older 
adults (Stephens & Allen, 2022; Wellecke et al., 2022)

It is well known that older adults spend most of their time 
in the neighbourhood they live in. Therefore, infrastructure, 
land use, and facilities have a significant impact on their well-
being and independence. Efficient, affordable, accessible, and 
supportive public transportation increases their mobility and 
social interactivity while promoting their independent social 
activities (Booth et al., 2000; Khosravi et al., 2015). On the 
other hand, enhancing public transportation is a significant 
urban strategy in climate change mitigation and adaptation 
actions that also has positive impacts on older adults’ health. 
Generating 33% of total urban GHG emissions, transporta-
tion is one of the major emission contributors and the fast-
est-growing sector in urban regions (OECD, 2020). Promot-
ing reliable, comfortable, and accessible public transportation 
decreases the demand for automobiles, increases air quality, 
and eliminates traffic-induced air pollution (Sun et al., 2019). 
Industrial areas, highways, and waste-disposal areas are sources 
of both air pollution and emissions (Guttikunda et al., 2014) 
that should be located away from vulnerable groups’ residen-
tial areas. Urban ventilation and integration of natural areas 
into urban settlements are other factors that affect not only air 
quality by hindering the accumulation of pollutants (Kurppa 
et al., 2018) but also by providing a natural cooling effect to 
eliminate the UHI effect (Gago et al., 2013).

The city scale revolves around factors that are concerns of socie-
ty, systems, and government. Disseminating information and a 
well-functioning healthcare system are top priorities for coping 
with climate change and the ageing population due to older 
adults’ dependency on healthcare services, which is expected 
to be increased by climate-related disasters and adverse health 
impacts. To develop a climate-responsive city, the increasing 
demand in an emergency should be considered to reduce the 
burden on the healthcare system. Because inequality in health-
care is associated with sociodemographic indicators such as 
poverty, education level, and lifestyle, enhancing the healthcare 
system should cover a more comprehensive perspective (Mar-
mot & Bell, 2013). Local enhancements to support active age-
ing, a safe environment, and ageing in place contribute to the 
health and wellbeing of older adults and reduce the econom-
ic pressure on the healthcare system (Allen & Glasby, 2010; 
Darton, 2022). The WHO (2007) advises the integration of 
older adults into society and enhancing the participation of 
older adults into social activities to cope with isolation and 
loneliness. Creating an information network through com-
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munities and policymakers is the greatest way to support this 
aim. Delivering the right information on campaigns, policies, 
and easy access to activities, and integrating older adults into 
volunteer work, are also essential to the quality of life, active 
ageing, and involvement in decision-making processes (Nazroo 
& Matthews, 2012). Disseminating information and warnings 
about climate change risks, precautions against disasters, and 
emerging impacts saves the lives of vulnerable people.

This study builds a bridge between the two most important 
challenges of the twenty-first century and provides a guide for 
future urban development. In addition, it can serve as a start-
ing point for developing climate resilience so that cities can 
develop plans to address climate risks and vulnerabilities and 
ensure that they are inclusive of older adults. The three scales 
focus on different urban environments; however, they also con-
nect with each other. To avoid overlap and repetition, spatial 
responses should be in line with policy planning regarding 
diversity in older adults. A limitation of this study is that the 
critical literature review is limited to English literature that is 
available online. Moreover, despite this study’s comprehensive 
framework, it defines older adults as a homogenous group and 
does not focus on their specific needs based on sex, sociological 
background, or economic conditions.

Future studies need to test the domains on an empirical case 
study using both qualitative and quantitative research meth-
ods and support the theoretical framework with quantitative 
data analysis in the three scales of the study. Because the data 
on climate change mainly refer to the regional scale, the lo-
cal data required by such a study need to be collected using 
specific methods. This framework can also be organized and 
evaluated for different city scales such as metropolitan cities 
or rural areas. Moreover, more detailed research can include 
the diverse identities and needs of older adults by focusing 
on heterogeneity.

8	 Conclusion

Considering climate change exposure and its impacts on the 
health of older adults, urban planning strategies and actions 
need to focus on increasing indoor and outdoor thermal com-
fort and air quality, energy management, risk management, 
and safety on enhancing healthcare systems, and on integrating 
environmental concerns and solutions into urban settlements. 
This article has presented the importance of climate respon-
siveness while creating age-friendly cities from the perspective 
of climate and social justice. Population ageing and climate 
change are two inevitable and irreversible scenarios for the 
future of cities. Therefore, it is important to integrate these 
two dimensions into one to create more sustainable, resilient, 

and healthy cities. This study highlights the crucial domains for 
climate-responsive age-friendly cities through a critical review 
of the literature and provides a practical checklist for local 
governments.

Rümeysa Bayar, Erzurum Technical University, Engineering and 
Architecture Faculty, Department of Architecture, Erzurum, Turkey
Email: rumeysa.bayar@erzurum.edu.tr

Aysun Aygün Oğur, Pamukkale University, Department of Urban and 
Regional Planning, Denizli, Turkey
Email: aaygun@pau.edu.tr

References

Abbing, H. R. (2016) Health, healthcare and ageing populations in Eu-
rope, a human rights challenge for European health systems. European 
Journal of Health Law, 23(5), 435–452. doi:10.1163/15718093-12341427

Aguiar, B. & Macário, R. (2017) The need for an elderly centred mobility 
policy. Transportation Research Procedia. doi:10.1016/j.trpro.2017.05.309

Allen, K. & Glasby, J. (2010) “The billion dollar question”: Embedding 
prevention in older people’s services – 10 “high impact” changes. Available 
at: http://epapers.bham.ac.uk/759/1/policy-paper-eight.pdf (accessed 
18 Sept. 2022).

Antal, H. & Bhutani, S. (2022) Identifying linkages between climate 
change, urbanisation, and population ageing for understanding vul-
nerability and risk to older people: A review. Ageing International, 1–24. 
doi:10.1007/s12126-022-09504-7

Aram, F., García, E. H., Solgi, E. & Mansournia, S. (2019) Urban green 
space cooling effect in cities. Heliyon, 5(4), e01339.  
doi:10.1016/j.heliyon.2019.e01339

Astell-Burt, T., Feng, X. & Kolt, G. S. (2013) Mental health benefits of 
neighbourhood green space are stronger among physically active 
adults in middle-to-older age: evidence from 260,061 Australians. Pre-
ventive medicine, 57(5), 601–606. doi:10.1016/j.ypmed.2013.08.017

Baja, E. S., Schwartz, J. D., Wellenius, G. A., Coull, B. A., Zanobetti, A., 
Vokonas, P. S., et al. (2010) Traffic-related air pollution and QT interval: 
Modification by diabetes, obesity, and oxidative stress gene polymor-
phisms in the normative aging study. Environmental Health Perspectives, 
118(6), 840–846. doi:10.1289/ehp.0901396

Balbus, J. M. & Malina, C. (2009) Identifying vulnerable subpopulations 
for climate change health effects in the United States. Journal of Occu-
pational and Environmental Medicine, 51(1), 33–37.  
doi:10.1097/JOM.0b013e318193e12e

Baldwin, C., Matthews, T. & Byrne, J. (2020) Planning for older people in 
a rapidly warming and ageing world: The role of urban greening. Urban 
Policy and Research, 38(3), 199–212.  
doi:10.1080/08111146.2020.1780424

Bambrick, H. J., Capon, A. G., Barnett, G. B., Beaty, R. M. & Burton, A. J. 
(2011) Climate change and health in the urban environment: Adap-
tation opportunities in Australian cities. Asia Pacific Journal of Public 
Health, 23(2 Suppl.), 67S–79S. doi:10.1177/1010539510391774

Bayar, R. & Türkoğlu, H. (2021) The relationship between living envi-
ronment and daily life routines of older adults. A/Z ITU Journal of the 
Faculty of Architecture, 18, 29–43.

Beard, J. R. & Petitot, C. (2010) Ageing and urbanization: Can cities be 
designed to foster active ageing? Public Health Reviews, 32(2), 427–450. 
doi:10.1007/BF03391610

Integrating climate change responses into age-friendly city domains: A theoretical review



Urbani izziv, volume 34, no. 1, 2023

76

Booth, M. L., Owen, N., Bauman, A., Clavisi, O. & Leslie, E. (2000) So-
cial-cognitive and perceived environment influences associated with 
physical activity in older Australians. Preventive Medicine, 31(1), 15–22. 
doi:10.1006/pmed.2000.0661

Brisley, R., Welstead, J., Hindle, R. & Paavola, J. (2012) Socially just adap-
tation to climate change. York, UK, Joseph Roundtree Foundation.

Broome, K., Worrall, L., Fleming, J. & Boldy, D. (2013) Evaluation of 
age-friendly guidelines for public buses. Transportation Research Part A: 
Policy and Practice, 53, 68–80. doi:10.1016/j.tra.2013.05.003

Buffel, T., Phillipson, C. & Scharf, T. (2012) Ageing in urban environ-
ments: Developing ‘age-friendly’cities. Critical social policy, 32(4), 597–
617. doi:10.1177/0261018311430457

Buffel, T., Verté, D., de Donder, L., de Witte, N., Dury, S., Vanwing, T., et 
al. (2012) Theorising the relationship between older people and their 
immediate social living environment. International Journal of Lifelong 
Education, 31(1), 13–32. doi:10.1080/02601370.2012.636577

Bukov, A., Maas, I. & Lampert, T. (2002) Social participation in very old 
age: Cross-sectional and longitudinal findings from BASE. The Journals 
of Gerontology Series B: Psychological Sciences and Social Sciences, 57(6), 
P510–P517. doi:10.1093/geronb/57.6.P510

Bulkeley, H. & Tuts, R. (2013) Understanding urban vulnerability, adapta-
tion and resilience in the context of climate change. Local Environment, 
18(6), 646–662. doi:10.1080/13549839.2013.788479

Burby, R. J. & Rohe, W. M. (1990) Providing for the housing needs of the 
elderly. Journal of the American planning association, 56(3), 324–340. 
doi:10.1080/01944369008975776

Carnes, B. A., Staats, D. & Willcox, B. J. (2014) Impact of climate change 
on elder health. Journals of Gerontology Series A: Biomedical Sciences and 
Medical Sciences, 69(9), 1087–1091. doi:10.1093/gerona/glt159

Centers for Disease Control and Prevention (2022a) Weekly updates by 
select demographic and geographic characteristics. Available at: https://
www.cdc.gov/nchs/nvss/vsrr/covid_weekly/index.htm (accessed 3 Jan. 
2023).

Centers for Disease Control and Prevention (2022b) Healthy places ter-
minology. Available at: https://www.cdc.gov/healthyplaces/terminology.
htm (accessed 20 Sept. 2022).

Chang, A. Y., Tan, A. X., Nadeau, K. C. & Odden, M. C. (2022) Aging 
hearts in a hotter, more turbulent world: The impacts of climate 
change on the cardiovascular health of older adults. Current Cardiology 
Reports, 1–12. doi:10.1007/s11886-022-01693-6

Cvitkovich, Y. & Wister, A. (2001) The importance of transportation 
and prioritization of environmental needs to sustain well-being 
among older adults. Environment and Behavior, 33(6), 809–829. 
doi:10.1177/00139160121973250

Darton, R. A. (2022) Extra care housing: The current state of research 
and prospects for the future. Social Policy and Society, 21(2), 292–303. 
doi:10.1017/S1474746421000683

Depietri, Y. & McPhearson, T. (2017) Integrating the grey, green, and 
blue in cities: Nature-based solutions for climate change adaptation 
and risk reduction. In: Kabisch, N., Korn, H., Stadler, J. & Bonn A. (eds.) 
Nature-based solutions to climate change adaptation in urban areas, 
91–109. Springer, Cham. doi:10.1007/978-3-319-56091-5_6

Dikken, J., van den Hoven, R. F. M., van Staalduinen, W. H., Hulse-
bosch-Janssen, L. M. T. & van Hoof, J. (2020) How older people experi-
ence the age-friendliness of their city: Development of the age-friendly 
cities and communities questionnaire. International Journal of Environ-
mental Research and Public Health, 17(18), 6867.  
doi:10.3390/ijerph17186867

Dong, G.-H., Zhang, P., Sun, B., Zhang, L., Chen, X., Ma, N., et al. (2012) 
Long-term exposure to ambient air pollution and respiratory disease 
mortality in Shenyang, China: A 12-year population-based retrospective 
cohort study. Respiration, 84(5), 360–368. doi:10.1159/000332930

Finlay, J. M. & Kobayashi, L. C. (2018) Social isolation and loneliness 
in later life: A parallel convergent mixed-methods case study of older 
adults and their residential contexts in the Minneapolis metropolitan 
area, USA. Social Science & Medicine, 208, 25–33.  
doi:10.1016/j.socscimed.2018.05.010

Fothergill, A. & Peek, L. A. (2004) Poverty and disasters in the United 
States: A review of recent sociological findings. Natural Hazards, 32(1), 
89–110. doi:10.1023/B:NHAZ.0000026792.76181.d9

Francis, L. F. M. & Jensen, M. B. (2017) Benefits of green roofs: A system-
atic review of the evidence for three ecosystem services. Urban Forestry 
& Urban Greening, 28, 167–176. doi:10.1016/j.ufug.2017.10.015

Frantzeskaki, N., McPhearson, T., Collier, M. J., Kendal, D., Bulkeley, H., 
Dumitru, A., et al. (2019) Nature-based solutions for urban climate 
change adaptation: Linking science, policy, and practice communi-
ties for evidence-based decision-making. BioScience, 69(6), 455–466. 
doi:10.1093/biosci/biz042

Gago, E. J., Roldan, J., Pacheco-Torres, R. & Ordóñez, J. (2013) The 
city and urban heat islands: A review of strategies to mitigate ad-
verse effects. Renewable and Sustainable Energy Reviews, 25, 749–758. 
doi:10.1016/j.rser.2013.05.057

Gamble, J. L., Hurley, B. J., Schultz, P. A., Jaglom, W. S., Krishnan, N. & 
Harris, M. (2013) Climate change and older Americans: State of the 
science. Environmental Health Perspectives, 121(1), 15–22.  
doi:10.1289/ehp.1205223

Gardiner, S. M. (2011) Climate justice. In: Dryzek, J. S., Norgaard, R. B. & 
Schlosberg, D. (eds.) The Oxford handbook of climate change and soci-
ety, 309–322. Available at: https://global.oup.com/academic/product/
the-oxford-handbook-of-climate-change-and-society-9780199683420?c-
c=tr&lang=en& (accessed 25 Oct. 2022).

Garner, I. W. & Holland, C. A. (2020) Age-friendliness of living envi-
ronments from the older person’s viewpoint: Development of the 
Age-Friendly Environment Assessment Tool. Age and Ageing, 49(2), 
193–198. doi:10.1093/ageing/afz146

Gifford, E. & Gifford, R. (2016) The largely unacknowledged impact of 
climate change on mental health. Bulletin of the Atomic Scientists, 72(5), 
292–297. doi:10.1080/00963402.2016.1216505

Gitlin, L. N. (2003) Conducting research on home environments: Les-
sons learned and new directions. The Gerontologist, 43(5), 628–637. 
doi:10.1093/geront/43.5.628

Giusti, L. (2009) A review of waste management practices and their 
impact on human health. Waste Management, 29(8), 2227–2239. 
doi:10.1016/j.wasman.2009.03.028

Gong, P., Liang, S., Carlton, E. J., Jiang, Q., Wu, J., Wang, L., et al. (2012) 
Urbanisation and health in China. The Lancet, 379(9818), 843–852. 
doi:10.1016/S0140-6736(11)61878-3

Grimaldi, R., Opromolla, A., Parente, G. A., Sciarretta, E. & Volpi, V. (2016) 
Rethinking public transport services for the elderly through a transgen-
erational design approach. In: Zhou, J. & Salvendy, G. (eds.) Internation-
al Conference on Human Aspects of IT for the Aged Population, 395–406. 
Cham, Springer. doi:10.1007/978-3-319-39949-2_38

Gutman, G. (2007) Creating a healthy environment for aging popula-
tions. In: Robinson, M. (ed.) Global Health and Global Aging, 281–291. 
San Francisco, Jossey-Bass.

R. BAYAR, A. AYGÜN OĞUR



Urbani izziv, volume 34, no. 1, 2023

77

Guttikunda, S. K., Goel, R. & Pant, P. (2014) Nature of air pollution, 
emission sources, and management in the Indian cities. Atmospheric 
Environment, 95, 501–510. doi:10.1016/j.atmosenv.2014.07.006

Haines, A. & Patz, J. A. (2004) Health effects of climate change. JAMA, 
291(1), 99–103. doi:10.1001/jama.291.1.99

Haq, G. (2021) The forgotten generation: Older people and climate 
change. In: Bell, K. (ed.) Diversity and inclusion in environmentalism, 
118–131. London, Routledge. doi:10.4324/9781003099185-8

Holley-Moore, G. & Creighton, H. (2015) The future of transport in an 
ageing society. London,  Age UK.

Howden-Chapman, P., Signal, L. & Crane, J. (1999) Housing and health 
in older people: Ageing in place. Social Policy Journal of New Zealand, 
14–30.

Hughes, S. & Hoffmann, M. (2020) Just urban transitions: Toward a 
research agenda. Wiley Interdisciplinary Reviews: Climate Change, 11(3), 
e640. doi:10.1002/wcc.640

Hunt, A. & Watkiss, P. (2011) Climate change impacts and adaptation 
in cities: A review of the literature. Climatic Change, 104(1), 13–49. 
doi:10.1007/s10584-010-9975-6

IEA (2022) Buildings. Available at: https://www.iea.org/reports/buildings 
(accessed 10 Dec. 2022).

IPCC (2021) Climate Change 2021: The physical science basis. Contribution 
of working group I to the Sixth assessment report of the intergovernmen-
tal panel on climate change. Cambridge, Cambridge University Press. 
doi:10.1017/9781009157896. Available at: https://www.ipcc.ch/ (ac-
cessed 10 Dec. 2022).

IPCC (2022) Climate Change 2022: Impacts, adaptation and vulnerability. 
Contribution of working group II to the sixth assessment report of the 
intergovernmental panel on climate change. Geneva, Intergovernmental 
Panel on Climate Change. Available at: https://www.ipcc.ch/ (accessed 
10 Dec. 2022).

Iqbal, A., Rahman, M. M. & Beecham, S. (2022) Permeable pavements 
for flood control in Australia: Spatial analysis of pavement design con-
sidering rainfall and soil data. Sustainability, 14(9), 4970.  
doi:10.3390/su14094970

Jackie, K. Y. C. (2013) Projecting sustainable living environment for an 
ageing society: The case of Hong Kong. Procedia Environmental Scienc-
es, 17, 675–684. doi:10.1016/j.proenv.2013.02.084

Jayasooriya, V. M. & Ng, A. W. M. (2014) Tools for modelling of storm-
water management and economics of green infrastructure practices: A 
review. Water, Air, & Soil Pollution, 225(8), 1–20.  
doi:10.1007/s11270-014-2055-1

Jun, H. J. & Hur, M. (2015) The relationship between walkability and 
neighborhood social environment: The importance of physical and 
perceived walkability. Applied Geography, 62, 115-124.  
doi:10.1016/j.apgeog.2015.04.014

Kerimray, A., Rojas-Solórzano, L., Torkmahalleh, M. A., Hopke, P. K. & Gal-
lachóir, B. P. Ó. (2017) Coal use for residential heating: Patterns, health 
implications and lessons learned. Energy for Sustainable Development, 
40, 19–30. doi:10.1016/j.esd.2017.05.005

Khosravi, H., Gharai, F. & Taghavi, S. (2015) The impact of local built en-
vironment attributes on the elderly sociability. Technology, 25(1), 21–30.

Krawchenko, T., Keefe, J., Manuel, P., in Rapaport, E. (2016) Coastal 
climate change, vulnerability and age friendly communities: Linking 
planning for climate change to the age friendly communities agenda. 
Journal of Rural Studies, 44, 55–62. doi:10.1016/j.jrurstud.2015.12.013

Kim, J. (2010) Neighborhood disadvantage and mental health: The role 
of neighborhood disorder and social relationships. Social science re-
search, 39(2), 260–271. doi:10.1016/j.ssresearch.2009.08.007

Kloos, B. & Townley, G. (2011) Investigating the relationship between 
neighborhood experiences and psychiatric distress for individuals with 
serious mental illness. Administration and Policy in Mental Health and 
Mental Health Services Research, 38, 105–116.  
doi:10.1007/s10488-010-0307-y

Kurppa, M., Hellsten, A., Auvinen, M., Raasch, S., Vesala, T. & Järvi, L. 
(2018) Ventilation and air quality in city blocks using large-eddy simu-
lation – urban planning perspective. Atmosphere, 9(2), 65.  
doi:10.3390/atmos9020065

Leyva, E. W. A., Beaman, A. & Davidson, P. M. (2017) Health impact of 
climate change in older people: An integrative review and implications 
for nursing. Journal of Nursing Scholarship, 49(6), 670–678.  
doi:10.1111/jnu.12346

Lin, B. B., Ossola, A., Alberti, M., Andersson, E., Bai, X., Dobbs, C., et al. 
(2021) Integrating solutions to adapt cities for climate change. The 
Lancet Planetary Health, 5(7), e479–e486.  
doi:10.1016/S2542-5196(21)00135-2

Lynn, K., MacKendrick, K. & Donoghue, E. M. (2011) Social vulnerability 
and climate change: Synthesis of literature (= Gen. Tech. Rep. PNW-
GTR-838). Portland, OR: US Department of Agriculture, Forest Service, 
Pacific Northwest Research Station. doi:10.2737/PNW-GTR-838

Marmot, M. & Bell, R. (2013) Fair society, healthy lives. Public Health, 
126(Suppl. 1), S4–S10. doi:10.1016/j.puhe.2012.05.014

McDermott-Levy, R., Kolanowski, A. M., Fick, D. M. & Mann, M. E. (2019) 
Addressing the health risks of climate change in older adults. Journal of 
Gerontological Nursing, 45(11), 21–29.  
doi:10.3928/00989134-20191011-04

McGarry, P. & Morris, J. (2011) A great place to grow older: A case study 
of how Manchester is developing an age-friendly city. Working with 
Older People, 15(1), 38–46. doi:10.5042/wwop.2011.0119

Menec, V. H., Means, R., Keating, N., Parkhurst, G. & Eales, J. (2011) 
Conceptualizing age-friendly communities. Canadian Journal on Aging / 
La revue canadienne du vieillissement, 30(3), 479–493.  
doi:10.1017/S0714980811000237

Metz, D. H. (2000) Mobility of older people and their quality of 
life. Transport policy, 7(2), 149–152. doi:10.1016/S0967-070X(00)00004-4

Milan, B. F. & Creutzig, F. (2015) Reducing urban heat wave risk in 
the 21st century. Current Opinion in Environmental Sustainability, 14, 
221–231. doi:10.1016/j.cosust.2015.08.002

Mitchell, B. C. & Chakraborty, J. (2014) Urban heat and climate justice: A 
landscape of thermal inequity in Pinellas County, Florida. Geographical 
Review, 104(4), 459–480. doi:10.1111/j.1931-0846.2014.12039.x

Mulder, C. H. (2006). Population and housing: a two-sided relation-
ship. Demographic research, 15, 401–412.  
doi:10.4054/DemRes.2006.15.13

Nazroo, J. & Matthews, K. (2012) The impact of volunteering on well-be-
ing in later life. Cardiff, WRVS.

OECD (2020) Decarbonising urban mobility with land use and transport 
policies: The case of Auckland. Available at: https://www.oecd.org/env/
Decarbonising-Urban-Mobility-with-Land-Use-and-Transport-Policies--
The-Case-of-Auckland.pdf (accessed 10 Dec. 2022).

Oğur, A. A., Özman, E. K. & Özdemir, Z. (2021) Harnessing Covid-19 
experiences in pandemic regions for a tentative framework of urban 
resilience. Regions E-Zine, Regions in Transition III: Recovering from the 
COVID-19 Pandemic, 11. doi: 10.1080/13673882.2021.00001108

Integrating climate change responses into age-friendly city domains: A theoretical review



Urbani izziv, volume 34, no. 1, 2023

78

Palacios, R. (2002) The future of global ageing. International Journal of 
Epidemiology, 31(4), 786–791. doi:10.1093/ije/31.4.786

Phelan, J. C., Link, B. G., Diez-Roux, A., Kawachi, I. & Levin, B. (2004) 
“Fundamental causes” of social inequalities in mortality: A test of 
the theory. Journal of Health and Social Behavior, 45(3), 265–285. 
doi:10.1177/002214650404500303

Quinn, A. (2008) Healthy aging in cities. Journal of Urban Health, 85(2), 
151–153. doi:10.1007/s11524-008-9268-9

Ren, C., Yang, R., Cheng, C., Xing, P., Fang, X., Zhang, S., et al. (2018) 
Creating breathing cities by adopting urban ventilation assessment 
and wind corridor plan – the implementation in Chinese cities. Jour-
nal of Wind Engineering and Industrial Aerodynamics, 182, 170–188. 
doi:10.1016/j.jweia.2018.09.023

Rhoades, J. L., Gruber, J. S. & Horton, B. (2018) Developing an in-depth 
understanding of elderly adult’s vulnerability to climate change. The 
Gerontologist, 58(3), 567–577. doi:10.1093/geront/gnw167

Rosenbloom, S. (2009) Meeting transportation needs in an ag-
ing-friendly community. Generations, 33(2), 33–43.

Rosenzweig, C., Solecki, W., Hammer, S. A. & Mehrotra, S. (2010) Cities 
lead the way in climate-change action. Nature, 467(7318), 909–911. 
doi:10.1038/467909a

Schlosberg, D. & Collins, L. B. (2014) From environmental to climate jus-
tice: Climate change and the discourse of environmental justice. Wiley 
Interdisciplinary Reviews: Climate Change, 5(3), 359–374.  
doi:10.1002/wcc.275

Scott, M., Lennon, M., Haase, D., Kazmierczak, A., Clabby, G. & Beatley, T. 
(2016) Nature-based solutions for the contemporary city / Re-naturing 
the city / Reflections on urban landscapes, ecosystems services and 
nature-based solutions in cities / Multifunctional green infrastructure 
and climate change adaptation: Brownfield greening as an adaptation 
strategy for vulnerable communities? / Delivering green infrastructure 
through planning: Insights from practice in Fingal, Ireland / Planning 
for biophilic cities: From theory to practice. Planning Theory & Practice, 
17(2), 267–300. doi:10.1080/14649357.2016.1158907

Simoni, M., Baldacci, S., Maio, S., Cerrai, S., Sarno, G. & Viegi, G. (2015) 
Adverse effects of outdoor pollution in the elderly. Journal of Thoracic 
Disease, 7(1), 34.

Stephens, C. & Allen, J. (2022) Older people as active agents in their 
neighborhood environments: Moving house can improve quality of life. 
The Gerontologist, 62(1), 56–65. doi:10.1093/geront/gnab065

Sugiyama, T. & Thompson, C. W. (2007) Outdoor environments, activity 
and the well-being of older people: Conceptualising environmental 
support. Environment and Planning A, 39(8), 1943–1960.  
doi:10.1068/a38226

Sun, C., Zhang, W., Fang, X., Gao, X. & Xu, M. (2019) Urban public trans-
port and air quality: Empirical study of China cities. Energy Policy, 135, 
110998. doi:10.1016/j.enpol.2019.110998

Sundquist, K., Eriksson, U., Kawakami, N., Skog, L., Ohlsson, H. & Arvids-
son, D. (2011) Neighborhood walkability, physical activity, and walking 
behavior: the Swedish Neighborhood and Physical Activity (SNAP) 
study. Social science & medicine, 72(8), 1266–1273.  
doi:10.1016/j.socscimed.2011.03.004

Thomas, M. B. (2020) Epidemics on the move: Climate change and 
infectious disease. PLoS Biology, 18(11), e3001013.  
doi:10.1371/journal.pbio.3001013

Thompson, C. W. (2013) Activity, exercise and the planning and design 
of outdoor spaces. Journal of Environmental Psychology, 34, 79–96. 
doi:10.1016/j.jenvp.2013.01.003

Tinker, A. (1997) Housing for elderly people. Reviews in Clinical Geron-
tology, 7(2), 171–176. doi:10.1017/S095925989700018X

United Nations (2022) World Population prospects. Available at: https://
population.un.org/wpp/ (accessed 10 Sept 2022).

van Hoof, J., Marston, H. R., Kazak, J. K. & Buffel, T. (2021) Ten questions 
concerning age-friendly cities and communities and the built environ-
ment. Building and Environment, 199, 107922.  
doi:10.1016/j.buildenv.2021.107922

Wang, C., Sierra Huertas, D., Rowe, J. W., Finkelstein, R., Carstensen, L. L. 
& Jackson, R. B. (2021) Rethinking the urban physical environment for 
century-long lives: From age-friendly to longevity-ready cities. Nature 
aging, 1(12), 1088–1095. doi:10.1038/s43587-021-00140-5

Wellecke, C., D’Cruz, K., Winkler, D., Douglas, J., Goodwin, I., Davis, E., 
et al. (2022) Accessible design features and home modifications to 
improve physical housing accessibility: A mixed-methods survey of 
occupational therapists. Disability and Health Journal, 15(3), 101281. 
doi:10.1016/j.dhjo.2022.101281

WHO (2002) Active ageing: A policy framework. Available at: https://apps.
who.int/iris/handle/10665/67215 (accessed 10 Sept 2022).

WHO (2007) Global age-friendly cities: A guide. Available at: https://apps.
who.int/iris/handle/10665/67215 (accessed 10 Sept 2022).

WHO (2022) WHO Coronavirus (COVID-19) Dashboard. Available at: 
https://covid19.who.int (accessed 10 Sept 2022).

Wong, R. C. P., Szeto, W. Y., Yang, L., Li, Y. C. & Wong, S. C. (2017) Elderly 
users’ level of satisfaction with public transport services in a high-den-
sity and transit-oriented city. Journal of Transport and Health, 7(Septem-
ber), 209–217. doi:10.1016/j.jth.2017.10.004

Xie, N., Wang, H. & Feng, D. (2015) Coating materials to increase pave-
ment surface reflectance. In: Pacheco-Torgal, F., Labrincha, J., Cabeza, L. 
& Granqvist, C. (eds.) Eco-efficient materials for mitigating building cool-
ing needs, 13–35. Amsterdam, Elsevier.  
doi:10.1016/B978-1-78242-380-5.00002-9

Yang, H., Lee, T. & Juhola, S. (2021) The old and the climate adaptation: 
Climate justice, risks, and urban adaptation plan. Sustainable Cities and 
Society, 67, 102755. doi:10.1016/j.scs.2021.102755

R. BAYAR, A. AYGÜN OĞUR




