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ABSTRACT

This dissertation provides a foundation for understanding who decides and proceed
local climate change policymaking, how race and ethnicity, class, and political ideology
inform climate beliefs, the role of personal exposure to heat-related illnesses in climate
change beliefs, and finally differences in perceptions of local extreme heat and global
manifestations of climate change.

The first focus examines urban climate governance, the influence of state policy,
and stakeholders’ climate agenda-setting in a state-centric urban governance structure. A
new conceptual model is developed to explore climate governance in Istanbul, a Turkish
megacity, under a unitary system of government, in a transcontinental country straddling
Europe (in candidate status with the European Union) and Asia. The qualitative analyses
show that swings in political leadership, the divergence between the existing laws and
newly adopted urban climate agenda, and conflicting priorities between policy
entrepreneurs generate barriers to long-run and tangible climate change actions in Istanbul.

The second focus unveils the influence of personal heat exposure and
sociodemographic characteristics affecting climate change perceptions in a large American
city facing substantial climate change impacts, Phoenix, Arizona. Using the 2011 Phoenix
Metropolitan Area Social Survey, a two-level logistic model examines what factors
influence a belief that “global warming and climate change are already occurring.” The
integrated econometric model of climate beliefs and justice shows that climate change and
global warming are positively associated with non-white race and non-Latinx ethnicity,

high levels of education, personal experience with heat-related illnesses, and liberal beliefs.



The last focus of this dissertation explores how threats of extreme local weather
conditions and global climate change are perceived differently by individuals depending
on their vulnerability and adaptive capacity to the changing climate. Using the 2017
Phoenix Social Survey, the individual-level regression models demonstrate that greenspace
and tight-knit communities, aspects of adaptive capacity, serve as protective elements
reducing the perception of climate risk. Factors such as ethnic identity and connection to
place are more closely associated with local versus global risks. In contrast, political

ideology and personal experiences moderate perception of both local and global risks.
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CHAPTER 1
INTRODUCTION

Human-influenced global environmental change, particularly anthropogenic
climate change, is proceeding at an alarming rate (IPCC, 2014), resulting in the present
geological age being referred to as the Anthropocene (Crutzen, 2006). Cities currently hold
a central spot on the global stage of climate change response, hailed as key laboratories of
change and spaces of opportunity to tackle with the current and foreseen impacts of the
anthropogenic climate change (Bulkeley & Broto, 2013; Kuokkanen & Yazar, 2018). High
population densities have implications for climate vulnerabilities, adaptation and
mitigation potentials in cities, while their role as administrative and economic hubs tend to
attract a variety of actors - from engineers to bureaucrats and academics (Folberth et al.,
2015). Many cities take the lead in pledging to meet climate change goals, namely the
Paris Agreement, that exceed national or regional government commitments (Revill &
Harris, 2017; Figueres et al., 2017; IPCC, 2018).

There are growing number of studies focusing on mitigation strategies of cities,
policies and actions to reduce the global effects of climate change. Cities account for 60-
80 percent of energy consumption, for example, and produce up to 70 percent of human-
induced greenhouse gas (GHG) emissions, mainly caused by fossil fuel consumption (UN-
Habitat, 2016). A number of studies have reported increasing nitrogen dioxide (NO2) levels
in cities and the impact this has on air pollution and health issues within and beyond city

boundaries (Sheng & Tang, 2016; Kennedy et al., 2015; Balkanov et al., 2010).



Researchers show that cities are able to modestly cut emissions from their
operations, which can in turn significantly tackle with the global mitigation targets (Larsen
& Hertwich, 2009). This movement lays down the transformation of infrastructure systems
such as mass transit and electric vehicles (Nakamura & Hayashi, 2013), as well as energy
efficiency standards for buildings (Ascione et al., 2013).

Researchers show that adaptation strategies have different political characteristics
than global mitigation ambitions; as climate change adaption aims to address the likelihood
of local environmental changes and respond their risks within socio-economic and political
conditions of a given local context (Lee & Hughes, 2017). As cities are created in processes
combining different political, economic, cultural, and material structures (McFarlane,
2011); and considering that cities even within the same national boundaries experience the
impacts of climate change differently due to their geographical locations, infrastructure
conditions, and socio-demographics (Rosensweig et al., 2010; Bulkeley & Broto, 2013);
the risks from climate change is not only distributed disproportionately in spatial contexts,
but also the impacts of climate change exacerbate the existing inequalities and increase
socio-economically disadvantaged people’s vulnerability (Eriksen & O’Brien, 2007,
Taylor, 2014).

Vulnerability is multidimensional, including biophysical and social vulnerabilities;
vulnerability to physical events (e.g., exposure to natural hazards, changing climate) and
social vulnerability focuses on exposure to hazards, the sensitivity of systems or
populations to absorb impact, and people’s adaptive capacity to recover from the exposure
(Turner et al., 2003; Adger 2006; O’Brien et al., 2007). That said, this dissertation does not
use the term hazard interchangeably with risk. Hazard refers to “the possible, future
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occurrence of natural or human-induced physical events that may have adverse effects on
vulnerable and exposed elements; and it is a component of risk and not risk itself (Cardona
et al., 2012, p.69).” Risk arises through deeply fused political, economic, and social
processes. Researchers argue that there are three important factors that trigger risk and lead
to vulnerability: First, the impact of economic growth on socio-economically
disadvantaged population, as development can either hinder or foster risks from hazards
(Adger, 2000). Second, the existing political economic structures and historical contexts
on the cause of vulnerability and to what extend these contexts increase vulnerability over
time (Blaikie et al., 1994; Adger, 1996; Adger, 2000). Lastly, the response structures of the
multi-dimensional institutions towards hazards in order to mitigate their impacts
(Kasperson, 1992; Adger, 2000).

The increasing scholarship in urban climate adaptation, for instance, attempts to
better understand to what extend local climate adaptation plans and implementations either
inhibit or foster vulnerability of urban populations (Rice et al., 2019; Anguelovski et al.,
2016). Researchers urge that political elites’ top-down urban climate adaptation and
resilience planning approaches exacerbate spatial inequalities; adaptation plans and
projects often protect wealthy communities while simultaneously increase the vulnerability
of disadvantaged communities (Long & Rice, 2020; Yazar et al., 2020). In addition to the
importance of governance structures in climate decision making; examining perceptions of
climate change and extreme weather changes in local contexts is argued to be a central
element in contextualizing vulnerability beyond the physical phenomena posing threats to
socio-economically disadvantaged communities; but more importantly climate risk
perceptions underline how individuals and communities are exposed to different objects of
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vulnerabilities due to changing climate coupled with the existing social, economic,
political, and historical structures (Adger 2000; Leiserowitz, 2005).

Together, these arguments provide fundamental reasons for analyzing climate
change from the lenses of governance; as well as people’s beliefs in and risk perceptions
of climate change in urban contexts. Here, I refer governance as ““ a change in the meaning
of government, referring to a new process of governing; or a changed condition of ordered
rule; or the new method by which society is governed (Rhodes, 1996; 652-3).” Istanbul and
Phoenix are selected as the foci of this dissertation. There are pervasive inequalities in the
distribution of climate change impacts, especially related to urban heat exposure and flash
floods, as well as to public spaces and environmental goods, such as trees and canopy (an
especially important factor for heat) in both cities.

In Chapter 2, | develop an explanation of how climate change is governed under a
unitary state structure, particularly focusing on how urban climate governance incorporates
higher-level government policy and external stakeholders to set a climate agenda and
actions in the megacity of Turkey, Istanbul. Four main themes are framed from the urban
climate governance literature including agenda setting, divergence between the existing
policies and urban climate agendas, the roles of policy entrepreneurs, and civil society
organizations. The analysis focuses on the four themes with evidence from semi-structured
interviews, field notes based on participant-observations, and existing official documents,
my aim is to better understand how climate change is governed in Istanbul, under a unitary
system of government.

In Chapter 3, I argue that the beliefs in climate change are influenced by personal
experiences and sociodemographic characteristics, yet justice considerations are often
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overlooked in climate beliefs models. Therefore, unveiling the influence of the
aforementioned factors on climate change beliefs in a large American city facing
substantial climate change impacts, Phoenix, Arizona becomes important. Using the 2011
Phoenix Area Social Survey (Harlan et al., 2017) that includes data collected from (n =
806) households across fourteen cities in the Phoenix metropolitan area, what factors
influence a belief that “global warming and climate change are already occurring” is
investigated. Engaging adaptive capacity and justice literatures, | propose an integrated
econometrics model of climate beliefs and justice which is essential to understand climate
adaptation in the context of one of the most climate change impacted cities in the USA,
Phoenix, Arizona.

In Chapter 4, | argue that local extreme weather and global climate change are
perceived differently depending on individuals’ vulnerability and socio-political context.
The role of green infrastructure, social capital, place attachment, socio-demographics
(income, race and ethnicity, gender, education), heat exposure, and political beliefs are
explored on residents’ perception that extreme heat (local phenomena) or global warming
and climate change (global phenomena) seriously affects their household or way of life.
The scalar dimensions of beliefs about the aforementioned risks can bring into particularly
sharp focus the ways in which inequalities are created and maintained by the existing urban
planning, social and political processes. Using individual-level logistic regression models
with 2017 Phoenix Area Social Survey (Larson et al., 2019), (n = 496) households across
twelve cities in the Phoenix metropolitan area, | unpack the role of adaptive capacity,
including infrastructure and social structures that affect the ability of households to cope

with climate-related risks.



Finally, the findings in this dissertation and their theoretical and policy-oriented

implications are synthesized and discussed in detail in Chapter 5.
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CHAPTER 2
URBAN CLIMATE GOVERNANCE UNDER THE CENTRAL GOVERNMENT
SHADOW: EVIDENCE FROM ISTANBUL

Introduction

Cities constantly undergo changes in the local economy, demography, morphology,
and land use due to large-scale factors such as globalisation and economic crisis (Seto et
al., 2012; Gouldson et al., 2015). Rapidly urbanizing regions face significant challenges in
relation to climate change and biodiversity (Bulkeley, 2013; Grimm et al., 2008; Betsill,
2001). Due to increasing urban population and material consumption including food,
energy, water, and land, cities have huge impacts on the Earth system (Folberth et al.,
2015). The effects of the changing climate have put pressure on cities to develop solutions
for mitigation and adaptation actions with robust governance mechanisms and engagement
of actors at multiple levels and scales (Ostrom, 2010; Johnson et al., 2015).

In the midst of challenges facing trans- and- multi-national climate agreements (e.g.
Paris Agreement (UNFCC, 2015)), cities around the world set more ambitious climate
targets than the national governments, and formed collaborations led by their local public
and private leaders (e.g. municipal officers, urban planners, private sector actors) such as
transnational municipal networks ICLEI' and C40? and networked cities, e.g. the World

Resource Institute and 100 Resilient Cities; these networks generated both external and

! Local Governments for Sustainability, founded in 1990 as the International Council for
Local Environmental Initiatives, is a global network of cities, towns and regions committed
to building a sustainable future. Source: https://www.iclei.org

2 C40 is a network of the world’s megacities committed to addressing climate change. C40
supports cities to collaborate effectively, share knowledge and drive meaningful,
measurable and sustainable action on climate change. Source: https://www.c40.org/about
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internal pressure for taking climate actions (Bulkeley & Betsill, 2003; Rosenzweig et al.,
2010), and their collaborations with local governments have been dedicated to enhancing
climate change mitigation and adaptation capacities at local-scale (IPCC, 2018: Acuto &
Rayner, 2016; C40, 2015).

Local governments have historically been involving in waste collection and utility
provision (Burstrom & Korhonen, 2001), as well as land use and transportation planning
(Niemeier et al., 2015); yet transnational municipal networks trigger member cities to
converge around a common set of mitigation and adaptation practices to address climate-
change related challenges in urban contexts within and outside these traditional local public
services. In this regard, the literature on climate change governance uses the concept of
multi-level governance (MLG), which is the combination of horizontal, vertical and
hierarchical arrangements, and refers to mechanisms that guide connectivity between
disparate domains of governance, such as government agencies operating at various scales,
as well as private sector and civil society actors and global networks in promoting and
advancing climate change actions and practices in local scale (Hughes et al., 2018; Bache
etal., 2015; Anguelovski et al., 2014; Bulkeley & Broto, 2013). For example, transnational
municipal networks and their horizontal influences are found important on setting climate
agendas and diffusing local decisions makers’ climate actions (Gordon & Johnson, 2017;
Gordon, 2016; Lee & Koski, 2015).

The MLG paradigm in climate change literature emphasizes local governments'
capacity to participate in policy processes that extend beyond city and national territorial
boundaries (Westman et al., 2019). The conceptualizations of transnational municipal
networks, therefore, are stimulating new scholarly and applied developments related to
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transnational municipal networks’ role in leveraging climate change policy discourses in
cities beyond local and national administrative levels (Bulkeley, 2005; McDonald, 2013).
On the other hand, the current MLG studies fail to fully capture the role of power structures
and economic interests of urban elites in the adoption and implementation of climate policy
(Westman et al., 2019; Lee & Koski, 2015).

Moreover, | argue that the existing literature focusing on MLP in climate change
literature oversimplifies cities that are under highly centralized state structures, known as
unitary states, where local governments are inextricably linked to national governments
through laws and regulations (Hesse & Sharpe, 1991), which influence (or restrict) a city’s
climate agenda-setting, and gloss over the variation in civil society organizations’ roles in
urban contexts. For instance, even though cities are leading certain incremental changes in
the urban space, such as renovation of municipal buildings with more energy efficient
solutions or installation of solar streetlights, cities are still tied to their national
governments to implement large-scale changes in urban contexts (Yazar et al., 2020b;
Bednar et al., 2019; Markus & Savini, 2016; Hanssen et al., 2012). Glaeser (2012)
highlights that even in the US, where federalism is much stronger, federal governments
take the leading role in funding major urban infrastructure including transportation and
public housing. Also, municipal power in the US is determined by the state, and many
states restrict certain local actions (Glaeser, 2012). Therefore, achieving climate change
actions in cities cannot be entirely reduced to transnational municipal networks and their
strong role in the MLG framework.

On the other hand, for global challenges such as climate change policymaking,
governance structures that concentrate on single issues confined to regional and
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bureaucratic processes are no longer functional (Kettl, 2002). As a result, multifaceted,
cross-jurisdictional, and long-term development are needed in addressing global challenges
in public administrations at state and local levels globally (Fiorino, 2010).

Building upon prior analyses of cities’ interplay with national rules and regulations
(Scholten, 2013; Dupuis & Knoepfel, 2013; Finfgeld, 2015; Markus & Savini, 2016), and
more bottom-up strategies generated with the civil society organizations in order to
accelerate climate actions (Jalali, 2002; Neebe & Reusswig, 2012; Forrest et al., 2017,
Cheon, 2020), this research aims to develop an explanation of how climate change is
governed under the unitary states, particularly focuses on how urban climate governance
incorporates higher-level governments and external stakeholders to set a climate agenda
and actions. Arguments from four theoretical perspectives on climate governance
literature: agenda setting; divergence between policies and adopted urban climate agendas,
policy entrepreneurs, and civil society, respectively, are examined through an exploratory
case study of megacity, Istanbul.

Istanbul was selected due to its unitary governance structure and vulnerability to
climate change. Turkey remains a highly centralized, unitary system with two levels of
government, central and local, although governance reforms associated with European
Union admission have led to the development of regional development agencies but failed
to increase autonomy of local administrations as these agencies are established under the
jurisdiction of the central government (Tan, 2020). Climate vulnerability is associated with
the expected increase in average annual temperature in Istanbul is between 1 to 4.5 °C,
which will be coupled with additional 1-2 °C increase due to the heat-island effect triggered
by the urban density (ICCAP, 2018). Istanbul is part of the transnational municipal
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networks and recently adopted a climate change action plan through one of these networks,
C40, in 2018.

This research draws on the four different framings of climate governance to
examine the institutional and organizational factors affecting the urban climate governance
structure of Istanbul. the proposed approach allows us to explore the role of urban
governance structures under a unitary system on setting agenda, policy adoption, and
implementation of climate actions. Given the global crisis of climate change, it is
imperative that scholarship expands to include more cases under unitary systems (van der
Heijden et al., 2020; Westman et al., 2019). This research demonstrates that even in
governance systems under unitary states, there is significant interplay between national and
subnational government entities (and often divergence in policies), critical roles for
transnational municipal networks in agenda-setting, active policy entrepreneurs at the local
levels, and opportunities for civil society and NGOs to engage in the municipal
policymaking process.

1. Theoretical Context

Much of the literature on urban climate governance separately focuses on cities’
climate change governance and policies with less attention paid to the national governance
context (Dupuis & Knoepfel, 2013; Funfgeld, 2015; Markus & Savini, 2016). Other
research examines cities’ interactions with transnational municipal networks on agenda
setting (Gordon & Johnson, 2017; Gordon, 2016) and the roles of climate entrepreneurs
and civil society organizations on climate policymaking (Neebe & Reusswig, 2012;
Herweg et al., 2017; Green, 2017; Forrest et al., 2017). Building on this foundation in the
climate governance literature, | bring these disparate themes together (see Table 2.1
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below). | argue that they are key to analyse the broader institutional and organizational

factors in explaining urban climate governance and these factors should not only be studied

in isolation.

Table 2.1

The assessment of urban climate governance.

governments for potential policy
change or adaptation to climate
change.

Themes Descriptions Literature Review
How are the negotiations | Bache & Flinders, 2004;
between the transnational | Torenvlied & Akkerman,
municipal networks and local | 2004; Birkland, 2006;
governments arranged, and to | Jones & Baumgartner,
1.Agenda what extent do such | 2005; Mintrom & Norman,
Setting arrangements inform national | 2009; Kingdon, 2011,

Zahariadis, 2016; Gordon
& Craig, 2017; Fulnfgeld,
2015

2. Divergence

between the Existing national policy and | Tsebelis, 1995; Pressman
Existing regulations that hinder the & Wildavsky, 1984;
Policies and implementations of newly set | Schreurs, 2008; Hanssen et
Urban Climate | local climate change agendas | al. 2012; Scholten, 2013;
Agendas through the transnational | Dupuis & Knoepfel, 2013;

municipal networks. Funfgeld, 2015; Markus &

Savini, 2016

State and non-state actors’

awareness, openness and | Rabe, 2004; Greenwood,

willingness to learn, to relate and 2007; Ugur & Yankaya

to take actions in order to 2008; Lovell, 2009;

introduce climate change actions, | Mintrom & Norman, 2009;
3.Policy especially when there is an | Ostrom, 2014; Termeer et

al., 2011; Schroeder et al.,
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organisations, and
neighbourhood associations.
Their capacities to address
climate change related
challenges, their involvement or
conflict with the local and/or
local governments’  climate
agenda.

Entrepreneurs absence of national / federal | 2013; Timmermans et al.,
government rules. 2013; Boasson & Huitema,
2017; Herweg et al., 2017;
Green, 2017
Focus on formal and informal
4.Civil Society organisations, such as NGOs,
and NGOs community-grassroots Jalali, 2002; Aldrich &

Crook, 2008; Mcllwaine,

2009; Neebe & Reusswig,
2012; Forrest et al., 2017;
Cheon, 2020

1.1.Agenda Setting

In multi-level governance structures, it is important to understand how urban

climate change agendas are set and whose agendas inform national governments potentially

influencing policy change. Agendas are important as they can open “windows of

opportunity in the policy system” (Kingdon, 2011) and allow a radical change.

The

existing literature on governance contextualizes agenda setting as a multifaceted process,

especially in the multi-level governance context (Bache & Flinders, 2004; Birkland, 2006;

Jones & Baumgartner, 2005). Agenda setting and policy change intertwine with actors in

the policy arena; these socio-political processes often involve informal and formal spaces

and state and nonstate actors (Kingdon, 2011).
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Agenda setting, therefore, relies on shifts from publicly supported issues to tangible
government policies (Zahariadis, 2016). Mintrom & Norman (2009) argue that elected
officials are the prime decision makers for agenda items with substantial capacity to affect
policy change. Even though the roles of the transnational municipal networks are praised
for urban climate agenda settings (Gordon & Craig, 2017; Flinfgeld, 2015), little is known
about to what extent organizations outside of transnational networks, namely national
governments or civil society organizations influence the climate urban agenda setting
processes. More importantly, local climate agendas, which are soft policies whose binding
force is weaker than existing hard regulations, typically leading to incoherence between
the newly introduced goals and hard policy instruments (Torenvlied & Akkerman, 2004).
Thus, itis important to look closely at the negotiations between the transnational municipal
networks and local governments and the emergence of inter-local regional alliances [if
they exist] (Monoley & Funfgeld, 2015). To understand the adoption and implementation
of urban climate action plans and policy change, it is imperative to carefully examine
interactions and arrangements of these transnational municipal networks, national and local
governments, NGOs and civil society actors.

1.2. Divergence between policies and adopted climate agendas

Socio-institutional dynamics, referring to the decision-making, agency of actions,
actions, relations, and processes (North, 1990), combined with the existing laws and
regulations affect the adoption urban climate agendas. Using a socio-institutional
perspective, Aylett (2013), for instance, argues that municipal institutions fail to meet
urban climate goals due to their complex internal socio-institutional dynamics, such as the
role of municipal bureaucracy in implementing existing policies. EXxisting regulatory
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mechanisms inhibit or foster the implementation of the adopted climate change actions in
cities and the influence of regulations play out differently depending on the multi-level
governance structures.

Using a case study of migrant integration policy in the Netherlands as an example,
Scholten (2013) argues that local level policy practices in the multi-level governance
system can differ significantly from nationally formulated policies. Even though multi-
level governance is contextualized as a best practice in implementing climate change
agendas in urban context, critiques from the policy implementation literature argue that
complex multi-level governance systems with multiple administrative levels can hinder
governance effectiveness as various actors have veto rights allowing action to stall
(Tsebelis, 1995) and opposite interests and misinterpretation of the original policies may
decrease the efficacy (Pressman & Wildavsky, 1984).

The key argument | follow here is that there should be a meaningful linkage
between locally adopted agendas and the existing regulatory framework to increase the
likelihood of climate change policy adoption, action, and impact. According to Schreurs
(2008), how climate change action is interpreted at the national level shapes local action.
Local governments, on the other hand, can also produce a wide range of mitigation and
adaptation strategies (Funfgeld, 2015; Schreurs, 2008).

| argue that the existing regulatory frameworks in the national level influence the
ability of local governments to adopt and effectively implement climate change agendas
set by transnational municipal networks. Hanssen et al. (2012) find that without
coordination of different government institutions operating at different scales for climate
actions in Norway, local governments could not address climate change adaptation issues
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by themselves; similarly Markus & Savini (2016) find that the “loose and flexible
regulatory frameworks” in the water security and green buildings policy domains limit the
implementation of climate change adaptation policy objectives. Dupuis & Knoepfel (2013)
use the term “implementation deficit” for the cases in which governments show little
interest in addressing certain issues, such as climate change, or those that adopt non-
binding policy instruments which are ineffective in solving climate change related
problems. Thus, it is important to identify potential conflicts in local and national
governments’ climate visions and unveil any divergence between the existing regulations
and the adopted urban climate agendas.
1.3.Policy Entrepreneurs

As climate change actions happen in a multi-level governance space including
different jurisdictions and districts in cities and different levels of formal and informal
agencies and agents, policy entrepreneurs are needed to address climate change challenges
(Green, 2017; Ostrom, 2014; Termeer et al., 2011; Lovell, 2009). Policy entrepreneurs are
identified as a small group of individuals in and outside of the state organizations, exerting
distributed leadership in collectively steering policy processes (Mintrom & Norman, 2009;
Ostrom, 2010; Green, 2017). Advancing cooperation around a common vision allow
effective interactions and negotiations among different actors to build joint strategic
agendas; this may limit policy divergence from national levels and catalyse policy change
through coordination (Boasson & Huitema, 2017; Herweg et al., 2017; Schroeder et al.,
2013; Mintrom & Norman, 2009; Rabe, 2004).

Policy entrepreneurs are widely active in democratic countries with multi-level
governance structures, yet they are also effective, especially in the form of businesses
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associations, in authoritarian regimes (Greenwood, 2007; Ugur & Yankaya 2008). The
literature on climate governance argues that policy changes on the ground depend on the
existence of climate entrepreneurs (Green, 2017; Mintrom & Luetjens, 2017), as they are
“crucial agents of change in the policy process (Timmermans et al., 2013, p.97)”, and
“distinguish themselves through their desire to significantly change current ways of doing
things in their area of interest (Mintrom & Norman, 2009, p.650).”

Critiques also argue that due to their investment preferences and local economic
development goals, political-economic leaders often jeopardize national decision-making
processes such as protecting the existing high-carbon regulations (Khan, 2013) or carrying
on fracking activity (Arnold, 2020). To understand urban climate change governance, it is
important to identify the policy entrepreneurs, assess their activity at different levels of
governance, and their impact in fostering or inhibiting climate change related policy
decisions due to their positions in structures of power, and roles in political-economic
coalitions active in national or local contexts.

1.4.Civil Society and NGOs

Civil society and NGOs influence urban climate agenda setting and their
engagement in local policy negotiations are also important to understand how urban climate
governance functions in practice. Aldrich & Crook (2008) define civil society as “networks
of trust and reciprocity among citizens (p. 379)” at different scales. These organizations
can enable certain issues (such as global climate change) to be aired in a public arena and
may also pressure public authorities, businesses and academia to take further actions

including changing policy. For instance, the civil society organizations’ extensive
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involvements in the relief efforts after the massive earthquake in Turkey in 1999 forced
changes at the state level pressing for authorities to take actions (Jalali, 2002).

Aldrich & Crook (2008) focus on how well-mobilized civil society organizations
with strong social bonds influence public authorities’ willingness to engage in policy
change. Based on this, when exploring civil society’s contributions to climate change
agenda setting, we understand civil society as grassroots and neighbourhood organizations,
as well as informal groups (Mcllwaine, 2009) involved in climate change actions. In terms
of urban climate policy, communities with higher levels of civil society participation
perform better (Neebe & Reusswig, 2012).

Forrest et al. (2017) show that a shift from government to governance through
increasing the involvement of non-state actors to the flood-risk management in England,
civil society groups introduced new knowledge and skills that local communities leveraged
to manage the potential flood risks in their neighbourhoods. Bromley-Trujillo & Poe (2020)
find that a high degree of the public issue salience plays important role in influencing
climate change related actions, and civil society organizations predominantly in the
Western Europe and North America are especially mobilizing local communities towards
climate justice movements to pressing local and national authorities to take climate-related
actions (Cheon, 2020).

Here, my aim is to understand the interactions or conflicts between local
governments, civil society, and NGOs in terms of information sharing or knowledge co-

creation for climate actions.

21



2. Methodology

The analysis focuses on the megacity of Turkey, Istanbul. The empirical data used
in this study was gathered through interviews conducted in Istanbul during field research
in 2019. The study's approach, including the reasoning for case study selection and data
collection process, is presented in the sections below.

2.1. Case Study Selection

Istanbul is a coastal megacity of Turkey and the urban landscape in the city is
changing due to economic development, urban sprawl and population growth. In terms of
urban governance structure, Istanbul is part of a unitary system of government. There are
39 district municipalities in Istanbul, and each district has its own governing structures and
locally elected mayors. The Istanbul Metropolitan Municipality (IMM) is run by the Mayor
of the Metropolitan Municipality and in charge of overseeing all of the districts, organizing
and monitoring their operations such as selecting solid waste disposal contractors and
constructing and maintaining city roads. The IMM is also in charge of the city’s strategic
and master plans with the approving authority for the 39 districts’ budget and zoning plans.
In this sense, the district municipalities manage municipal services under the supervision
of the IMM—a system that has been characterized as having “a powerful mayor and weak
councils” (Tirkiin, 2011). In addition, as funds come from the central government in the
form of tax-sharing arrangements, long-term credit, and direct cash transfers;
municipalities in Turkey are financially dependent on the central government (Akilli &

Akalli, 2014; Glney & Celenk, 2010).
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In the mid-2018, Turkey’s long-standing parliamentary system shifted to
centralized presidential parliamentary system which drastically affected cities by
regressing urban governance mechanisms in the local governments. For instance, the
national government withdrew local governments’ electoral power since the elected
Mayors of the major cities in Turkey were replaced with trustees by the national
government after the 2016 a coup d'état attempt. This “re-centralisation” (Tansel, 2019)
process dominated by the national government infringes on communications between
urban decision-making actors preventing local actors from creating a secure long-term
strategic vision for climate actions (Krellenberg & Turhan, 2017) due to a lack of political
and financial autonomy.

In terms of climate change, over the long duration of 1912-2016, Istanbul's average
annual temperature rose by 0.94 degrees Celsius as a result of anthropogenic climate
change. (Toros et al., 2017). The increase in temperature coupled with urban density
increases its vulnerablility to the urban heat island, heat waves, and flash floods. The long-
term effects of the changing climate are potentially devasting to the 14,6 million residents’
(TurkStat, 2016), as well as the national economy, as the city produces 30.5% of the
country’s total GDP (857.57 billion USD) (OECD, 2018). MLG dynamics between the city
(IMM), state (Turkey), and international community (C40) persist, and change, in the
climate change domain.

In generating Istanbul’s 2018 Climate Change Action Plan, for instance, the IMM
worked with a transnational municipal network, C40, through prescribed participatory
planning and policy models (ICCAP, 2018) to implement mitigation and adaptation goals.
To assess the role of a strong state in the MLG structure together with climate-related risks
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and recent collaboration with international networks in climate planning, I selected Istanbul
as the principal of our study enabling a reflection on urban climate governance mechanisms
under the shadow of a unitary state system.

2.2. Data Collection Methods and Analysis

In order to understand urban climate governance within a unitary state case, semi-
structured interviews were conducted to ensure maximum diversity of views on the four
identified themes for Istanbul. The snowball sample interviews were conducted from June
to August, and throughout December of 2019. Fieldwork involved interviewing 19 political
elites, including three from the national government; seven from the local government; two
from the professional organizations; four from civil society groups and NGOs, and one
person from global networks, regional networks, and academia respectively, in the climate
change field covering national and local governments, academic and civil society actors.

Brief anonymized details of respondents’ professions and initiated organizations
are provided in Appendix B. Interviewees were asked about their involvement in climate
change actions and agenda setting in Istanbul. I asked questions based on the four themes
identified in the literature earlier including interviewees’ involvement to the climate change
agenda setting processes in Istanbul and whether any transnational municipal networks
inspired or guided their works; their level of interactions with the other national or local
government institutions and organizations, as well as civil society and NGOs; whether
there are tensions between the different aforementioned organizations and institutions in
climate change policy and actions.

| designed codes to identify statements about: involvement in the climate change
agenda setting processes in Istanbul and whether any transnational municipal networks
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inspired or guided their works; their level of interactions with the other national or local
government institutions and organizations, as well as civil society and NGOs; whether
there are tensions between the different aforementioned organizations and institutions in
climate change policy and actions.

Once the coding was complete, | performed a systematic comparison between
coded interviews across groups (Bernard et al., 2016) in order to identify emerging themes
that are best suited to the four themes identified in the literature earlier. In the results, |
present exemplar quotes from the interviews — each respondent is assigned a code using
Bernard et al. (2016) coding methods — augmented with field notes based on participant-
observations as needed to provide a more complete picture of mutual understandings and
values.

Complementing the qualitative interview data, | reviewed the existing official
documents: the 2011 Turkey’s Climate Change Action Plan, the 2015 Istanbul Air Quality
Strategy, the 2018 Climate Change Action Plan of Istanbul to understand the vision and
pathways to climate change actions, as well as policy documents and regulations: The law
n0.3194 on Land Development Planning and Control, the Law no.5216 on Metropolitan
Municipality, the 2007 Energy Efficiency Law, the 2011 Energy Efficiency Regulations
for Buildings. These secondary data documentary sources allowed us to see if there are any
divergence between the existing regulations and the climate change action plans, and also
ensured a more robust data set enabling stronger interpretations about the socio-

institutional dynamics.
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3. Results
3.1.Agenda Setting
Turkey built an energy efficiency regulatory framework in 2007 to implement
climate change mitigation at national and local levels, as part of the country’s European
Union (EU) accession processes. The largely EU-influenced 2007 Energy Law was
nationally endorsed resulting in mitigation targets that inform the IMM’s actions for
climate change agenda setting; the 2007 law made the city visible on the international
climate governance stage.
The interviewees from the IMM indicated the former elected Mayor of Istanbul’s,
Kadir Topbas, “role in re-branding the city in the international arena — LG4.” While the
former Mayor was the President for United Cities and Local Governments (UCLG)3, “the
IMM began to be presented at the international conferences and events, promoting Istanbul
as a sustainable megacity — LG5”. This interaction also brought C40 to the Municipality’s
agenda, where the IMM became a member in 2013 and started to collaborate with C40
Europe office based in London. Implementation of climate change mitigation policies also
began in Istanbul in 2013. A small group of public officers from the IMM’s Directorate of
Environmental Protection (DoEP), who are environmental engineers, prepared air quality
report for Istanbul in 2013. The same group began to prepare a climate action plan
including mitigation and adaptation targets for Istanbul. The IMM sent a delegation to the

2015 United Nations Climate Change Conference (COP21), and also participated in the

% an international organization aiming international cooperation between cities and their
associations, and facilitates programs, networks and partnerships to build the capacities of
local governments (Source: https://www.uclg.org/en/organisation/about).
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C40 GHG inventory preparation workshops in London in 2016 and 2017. An interviewee
said, “The workshop was based on a newly developed model for GHG calculations for
member cities — LG3.” Another interviewee stated that “the COP21 was a milestone
solidifying the political will to create climate actions for the city — LG2”, where the roles
of cities were given a prior role to tackle with the effects of climate change. After the
Mayor’s approval, in 2017, ISTAC, the IMM-owned environmental management company
financed the DoEP to organize local workshops in order to create a climate change action
plan.

Guided by C40, the Istanbul Climate Change Action Plan (ICCAP) is approved by
the IMM in 2018 demonstrating the IMM’s efforts to comply with the transnational
network requirements (C40, 2015). Moreover, the Plan shows the city’s willingness to take
tangible steps to tackle current and future climate change impacts. When asked about the
role of the national government in the IMM climate change agenda setting, one interviewee
described the emergence of tensions between officials from the local government and the
goals of top officials from the national government, “we invited many people from the
district municipalities to our workshops, and their participation was really low since there
IS not any requirements by law to implement climate actions in their districts — LG1.”
Respondents from the local municipality also pointed out that the lack of knowledge in
addressing climate change challenges among the municipal officers reduced the local
government’s potential to develop their own climate agendas, “The district municipalities
are doing incredible job in solid waste management, but they don’t know how to link their

work to climate change mitigation and adaptation — LG7.”
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The data gathered from the national government suggest that the Ministry of
Environment and Urbanization (MoEU) started to draft legislation for municipalities in
Turkey to compel preparation of GHG inventory and adaptation and mitigation plans*. The
Ministry collaborated with intergovernmental organizations, especially the regional NGO
- Regional Environmental Centre (REG) “a trusted partner that has been a long-term
collaborator with the Ministry — NG3, ” to create a guideline and enforcements for local
governments. Two interviewees stated that the “REG has been the pioneer institution
providing technical assistance to the Ministry for GHG calculations and roadmaps for
climate mitigation — NG1”, “the majority of the municipalities are willing to collaborate
with REG for climate agenda setting as well -NG2.” Thus, a regional NGO provided the
primary connection for agenda setting between the IMM and the Ministry with no explicit,
direct relationship between the IMM and Ministry for climate change action.

3.2.Divergence between the existing policies and urban climate agendas

Many interviewees indicated the Law n0.3194 on Land Development Planning and
Control, and the Law no0.5216 on Metropolitan Municipality do not recognize and obligate
environmental and urban planning related to climate change (e.g. stormwater management,
upgrading energy efficiency standards for buildings). An interviewee from the local

government said, “the lack of climate change recognition in the land development planning

In April 2020, a new regulatory framework, accepted by the Ministry of Environment and
Urbanization, requires establishing Zero Waste and Climate Change Departments and
branch offices for all the local governments in Turkey [https://csb.gov.tr/belediyelerde-
sifir-atik-ile-iklim-degisikligi-mudurlukleri-kurulacak-bakanlik-faaliyetleri-29738]
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and the metropolitan municipality law inevitably inhibit municipalities to require budget
from the municipal council and the national government to implement tangible climate
change actions — LG4.”

Indeed, there is a little evidence of hard national regulations to guide the local
governments in Turkey for climate actions. The 2011 Turkey’s National Climate Change
Adaptation Strategy and Action Plan for 2011-2023 was critiqued by scholars due to its
refusal to acknowledge the existence of maladaptive policies, deal with institutional
incoordination and lack of technical capacity, and lack of comprehensive analyses to
achieve these goals in urban context (Turhan et al., 2016). The 2007 Energy Law and the
following 2011 Energy Efficiency Regulations for Buildings are the only policies that
motivating the mitigation of climate change in urban areas. The 2011 bill targets climate
mitigation (low-carbon actions) and requires a minimum C level energy standard for all the
buildings built after 2011 and is a prerequisite for new buildings to be permitted.

The Ministry of Energy and Natural Resources (MoENR) authorized local
governments to prerequisite energy efficiency certification while licencing the new
buildings. Meanwhile, the existing buildings’ energy efficiency levels are monitored and
certified by the private companies (consultancy fee must be paid by the homeowners)
contracted by the national government. Yet, the bulk of the energy efficiency gains are

focused on a few newly developed urban renewal projects® in Istanbul; rent-seeking

5> Urban renewal in Istanbul is analysed by the Turkish scholars along with the shift from

populist to neoliberal governance, which saw undervalued and unplanned public and

private lands integrated into the formal economy to institutionalize private property

regimes (Kuyucu & Unsal, 2010). In addition, addressing to the earthquake risk, enactment

of the 2012 “Law of transformation of Areas under Disaster Risks no. 6306 aided in the

expansion and consolidation of Turkey's building industry, and accelerated to
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behaviours associated with the ongoing renewal projects by the state-owned construction
companies limit the impact of climate change mitigation (Kuokkanen & Yazar, 2018;
Yazar et al., 2020a).

The 2007 Energy Law and the 2011 Energy Efficiency Regulations for Buildings
aim to increase energy efficiency levels in the country such as investing renewables and
increasing energy efficiency for buildings. The 2018 ICCAP mentions road maps for the
reduction of energy consumptions from the residential buildings and generating GIS-based
design strategies for climate-resilient urban planning in Istanbul (ICCAP, 2018). Yet, there
is a lack of integration of these climate mitigation and adaptation strategies and energy
efficiency plans with existing laws such as the Law no.3194 on Land Development
Planning and Control and the Law no0.5216 on Metropolitan Municipality. This divergence
between the 2007 Energy Law and the Laws no.3194 and no.5216 put mitigation and
adaptation targets - indicated in the national and local climate change action plans - in
limbo. That said, the local governments’ climate change mitigation targets are constrained
by the national government since the laws and regulations that determine local actions are
still not updated in accordance with the climate change related issues.

Similar concerns are mentioned by the Chamber of Urban Planners Istanbul office,
especially in the cases in which the chamber sues local governments or residential projects
that do not comply with the Law n0.3194. Two members from the chamber stated, “...once

we open a lawsuit, the court limited our actions within the boundaries set by the Law

institutionalize private property regimes particularly in Istanbul, where the number of
unplanned public and private lands and seismically vulnerable buildings are highest
(Karaman, 2013; Yazar et al., 2020a).
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n0.3194 — U1”, “... if we claim something related to climate change, the case could easily
be dropped by the judge as climate change is not a concern of the land development
planning and control — U2.”
3.3.Policy Entrepreneurs

The interview data suggest that the pro-climate change policy entrepreneurs in
Turkey and Istanbul mainly focus on energy efficiency in buildings and large-scale
renewable energy infrastructure projects. The 2007 Energy Efficiency Law created space
for policy entrepreneurs to lobby to pass the 2011 bill that requires energy efficiency
certification for the newly built building stocks in the country. These entrepreneurs are
mainly representatives of business associations that already had close ties to actors in the
national government. “The 2011 bill could carry huge potential for the mitigation of GHG
in Istanbul considering that the city hosts the country’s biggest housing stock —R1.”

According to our interviewees from energy efficiency and green building
associations [N1 & N2] after the 2011 bill passed, these entrepreneurs signed contracts
with public and private banks to provide energy efficiency loans to customers purchasing
energy efficiency equipment, labeled under their business association, enabled certification
of their properties following the 2011 bill. Meanwhile, a collection of financial schemes
through the European Bank for Reconstruction and Development (EBRD) and the World
Bank (WB) launched to aid in the creation of an energy efficiency market in the
manufacturing and construction sectors. One interviewee from a global network said,
“Energy efficiency carries the biggest investment portfolio for the mitigation of the climate
change compared to large-scale climate adaptation strategies in national and local levels
-Gl
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In Istanbul, the enforcement of the energy efficiency law has inevitably
concentrated big and emerging businesses in the city’s housing sector. Globally known
energy certification schemes like BREEAM (the BRE Environmental Assessment Method)
and especially LEED (Leadership in Energy and Environmental Design) have proliferated
in Istanbul’s building sector (Unal, 2014) and the number of certified buildings continued
to increase.

| find that the policy entrepreneurs in Istanbul who are internationally connected
have created associations for energy efficient buildings and transportation to capture
economic opportunities created by the regulatory change. One of these associations
collaborated with the MOENR to develop a national energy certification scheme to compete
with BREEAM and LEED in the domestic market. However, such initiation did not
succeed in incentivizing a national certification and our qualitative data present two
contrasting reasons explaining this failure.

The association that promotes green buildings has blamed the MoENR for using
their energy certification criteria, developed during their collaboration, without their
approval to assess efficiency standards following the 2011 Energy Efficiency Regulations
for Buildings [N1 & N2]. The interviewees from the national government blamed the
aforementioned association for misinformation and claimed that the association agreed to
create energy efficiency standards in the first place, but then the association insisted to
license buildings in Turkey through their brand, an idea rejected by the Ministry [NG1 &

NG2].
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3.4. Civil Society and NGOs

The interviews with the IMM show that before the 2018 Climate Action Plans, the
municipality organized two workshops and invited stakeholders from different sectors,
including NGOs and civil society. The organizer of the workshops and lead author of the
2018 climate change action report, as well as faculty member at a technical university in
Istanbul, described how the participants were selected; “I selected each of the invited
stakeholders through my personal knowledge about their work and stance for climate
change — Al1.”

The invited NGOs and civil society organizations are either globally linked and
have the skills to access foreign financial channels aimed at the green building and energy
efficiency sectors in Istanbul, or founded in the last ten years with the aim of launching a
local energy efficiency market and capitalizing on the new energy efficiency regulatory
opportunities.

| also find that grassroots organizations in Istanbul are emerging in terms of
supporting climate change mitigation actions (e.g. energy efficiency in buildings and
transportation) and disseminating knowledge among the community members by
organizing municipality-based workshops, or public events.

There are a few examples in Istanbul, for instance, Kadikoy District Municipality,
where regularly organized seminars open to the public provided a forum for discussion
with locals about climate change, sustainability, and energy efficiency (Kadikoy
Belediyesi, 2016). Two interviewees from civil society organizations mentioned their work

with the IMM to unveil new zero emissions electric buses.
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These organizations also partner with district municipalities and arrange bike-
sharing-events to expand zero emission transportation, yet they seem sceptical about their
long-term potential impacts. The founder of a bike-sharing organization said, “it seems
impossible to fix the old urban planning in this city and we are doing our best available
model with the existing infrastructure, but it is challenging — C1.” Another interviewee
from a civil society organization indicated that “the local government has to position itself
above politics and we should be part of the IMM Council in order to represent citizens and
protect their rights to use public space — C2.”

It is also well documented by scholars that the professional and grassroots
organizations in Istanbul have focused on urban agriculture, urban ecology and
biodiversity, and urban greening that are highly related to mitigation of risks caused by
flash floods and urban heat island effects (Connelly & Bal, 2016; White et al., 2015;
Kaldjian, 2004).

Youth climate strikes also emerged in Istanbul to put pressure on the national
government to adopt climate resiliency plans and declare climate emergencies. Some of
the well-established NGOs and civil society groups in Istanbul encourage and support these
strikes. Yet, none of these civil society groups were invited to the climate change action
workshops organized by the IMM. The summary of results by applying the identified four

themes to Istanbul case are also listed Table 2.2 below.
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Table 2.2

The assessment of urban climate governance & results for Istanbul case.

Themes

Descriptions

Results for Istanbul case

l.Agenda Setting

How are the negotiations between
the  transnational  municipal
networks and local governments
are arranged, and to what extent

such arrangements inform
national governments for
potential  policy change or

adaptation to climate change.

The climate change agenda for Istanbul is introduced
by the transnational municipal networks and adopted
by the Istanbul Metropolitan Municipality.

The collaboration between the local government and
the transnational network did not inform the national
government on potential pelicy change or adaptation
to climate change.

The external bodies of urban governance (e.g. civil
society & NGOs) are not included in the climate
agenda setling processes.

2.Divergence
between the
Existing Policies
and Urban
Climate Agendas

Existing national policy and
regulations that hinder the
implementations of newly set
local climate change agendas
through the transnational
municipal networks.

There are conflict potentials between the existing
regulations & laws and the local governments’
climate change agenda.

Persistent barriers to require funding from the
national government to implement the climate actions
in the city.

3.Policy
Entrepreneurs

State and non-state actors’
AWArEness, Openness and
willingness to learn, to relate and
to take actions in order to
introduce climate change actions,
especially when there is an
absence of national [/ federal
government rules.

Climate entrepreneurs involved in promoting climate
change related decisions, mostly for energy
efficiency.

There is weak manoeuvring space that climate
entrepreneurs have in order to mediate between state
and local actors for climate policy change.

Potential future swings in political leadership affects
the existing climate change plans in the city

4. Civil Society
and NGOs

Focus on formal and informal
organisations, such as NGOs,
community- grassroots
organisations, and neighbourhood
associations. Their capacities to
address climate change related
challenges, their involvements or
conflict with the local and/or local
governmenis’ climate agenda.

The professional and grassroots organizations, and
well-known international and local NGOs in Istanbul
have been doing works related to urban agriculture,
urban ecology and biodiversity, and climate
mitigation.

The current urban climate governance is selectively
formed following the energy efficiency regulations
and emerging businesses. Therefore, there are less
opportunities  for NGOs and  civil society
organizations in terms of information sharing, and co-
creation of knowledge with the local government.
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4. Discussion

This study explored how urban climate governance is operationalized in the
Istanbul Metro Area under the strong unitary state of Turkey. Based on the four themes
identified in the climate governance literature: 1) agenda setting through transnational
municipal networks, 2) divergence between the existing policies and adopted agendas, 3)
the roles of policy entrepreneurs and 4) NGOs and civil society organizations in climate
actions, I found opportunities and obstacles for operationalizing multi-level urban climate
governance mechanisms in Istanbul.

From an agenda setting perspective, Istanbul collaborates through global municipal
networks and international NGOs and finds maneuvering space to take independent
actions, from the national government, to create an agenda climate change action. The
qualitative data show that the national government is willing to cooperate with the
organizations in global and regional levels, but reluctant to transfer bottom-up knowledge
from the local governments to inform national policy. Therefore, the locally set climate
agenda in Istanbul does not trigger a policy change at the national level. Yet, climate change
could open an opportunity space for local governments in Turkey to co-create new
governance mechanisms with the national government in the future, as the country
currently fails lead and guide the development of new and innovative policies for local
governments in the midst of the observable effects of climate change.

The need for new multi-level governance structures for climate actions is
recognized by the national government through its collaboration and knowledge-exchange
with the regional NGOs and intergovernmental organizations. A lack of capacity hinders
local engagement; requirements to create a climate change department in all the
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municipalities in the country could allow more multi-level governance collaborations with
global city networks, local civil society groups and businesses. More importantly such
collaborations can open up learning opportunities for the existing municipal officials
advancing their knowledge for climate actions, which, potentially, would feedback into
stronger and more substantive climate actions.

In terms of divergence between policies and agendas, our empirical study shows
that in a centralized administrative system that directly limits and directs local
governments’ climate actions via hard regulatory national policies. The national
government has direct policymaking authority in urban development, which is
implemented through the IMM, and the state operationalizes this policy through funding
for financially lucrative infrastructure projects, and new spaces of consumption (Kuyucu
& Unsal, 2010; Karaman, 2013; Adaman et al., 2017; Yazar et al., 2020a).

One reason for the reluctance of hard regulatory policies in climate change,
according to our qualitative data, is that the political elites have still not realized the long-
term financial returns of the projects related to climate change mitigation and adaptation.
In addition, the divergence between the existing laws and newly adopted regulations limit
action by the need to secure funding from the national government. Even though Istanbul
has some local authority which is best seen in their ability to generate own-source revenue
and rights granted by the municipal law, as the city can own and run companies, | was not
informed about any city tax revenues specifically allocated for climate actions. Local
budget allocations largely focus on energy efficiency for the municipality-owned building
stocks and electrical vehicles while more climate change related issues trigger extreme
weather events such as heatwaves and floods are not allocated resources through city
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budgets. Therefore, we argue that the city’s domains of action for climate change is too
narrow to address the significant climate change impacts facing the city.

| find that there are learning mechanisms between policy entrepreneurs inside and
outside of the national government in Turkey. Despite their entrepreneurial responses in
pushing the national government to establish energy efficiency regulations and lobbying
for efficiency materials and certifications for buildings, the entrepreneurs at higher levels
of the multi-governance system fail to understand the deeper impacts of climate change for
society such as increase in morbidity and mortality due to heatwaves, and loss in personal
funds due to flash floods. The swings in political leadership also affect the future climate
change agendas in the city. The formerly elected Mayor Topbas supported the vision to
make Istanbul visible on the global stage, therefore he encouraged climate entrepreneurs
in the IMM to take low carbon actions and provided a safety net for them to participate in
the transnational city-network activities. He was a member of and elected from the current
ruling party (AKP) in Turkey. In this context, the duration of climate actions and the roles
of local climate entrepreneurs in Istanbul are highly dependent on the power relations
between the national government and the political majority in the City Council. Since the
2019 local elections, the ruling party lost control of Istanbul and the newly elected Mayor
of Istanbul, Ekrem Imamoglu, came to the office with a new vision for the city that also
includes climate change actions, such as investing green infrastructure and renovating
vulnerable sewage systems. As the power relations between the national and local
governments in Turkey depend on the mayor's party affiliation vis-a-vis the national party,
and ability to leverage these relations to gain support from the national budget. Because
Mayor Imamoglu is a member of and elected from the main opposition party (CHP) in
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Turkey, seeking financial support from the national budget to implement climate change
actions remain challenging.

From NGOs and civil society perspective, | observe that the urban climate
governance in Istanbul reproduces significant power asymmetries limiting the influence of
some formal and informal groups aiming to address ecological and climate change related
challenges in the city. The asymmetries between different formal and informal
organizations have been widely recognized since the 2013 Gezi Park revolt, where
thousands of people in Istanbul protested the local and national governments due to their
arbitrary decisions that affected the green areas in the city.

Since 2013 the professional organizations with historical and political influence
over the city, have been stigmatized by the local and national government and their
involvement to the meetings and decisions have been gradually phased out due to their
participation in the 2013 Gezi Park protests (Ozkaynak et al., 2015; Sahin, 2019; Yazar et
al., 2020a). The exclusion of the important professional unions and civil society
organizations inevitably inhibited the knowledge exchange between these organizations
and local governments which put urban green infrastructure and ecology in limbo during
the climate change agenda setting.

The current urban climate governance in Istanbul is selectively narrow focused on
energy efficiency regulations and emerging businesses to support energy efficiency
markets. Swings in climate change leadership and divergence between the existing laws
and regulations generate barriers to climate change actions and inhibit the implementation
and potential impact of the adopted climate change plans in the city. When collaboration
with the transnational municipal networks emerged in the IMM, these networks engaged
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in setting the climate agenda and introduced a methodology to measure and identify
mitigation and adaptation actions, rather than promoting in-situ mitigation and adaptation
goals specifically for Istanbul.

Meanwhile, the civil society groups in the city paved the ground for climate action
through leveraging their own capacities and supporting efforts to engage local governments
and citizens in workshops and seminars. Similar to Westman et al. (2019)’s findings in a
Chinese city, I argue that MLG ideas, which are based on vertical and horizontal interplay
in democratic systems with legitimate, and effective collaboration among multiple
institutions and organizations, cannot be fully applied to semi-authoritarian political
systems, where decision-making remains clustered among powerful national political-
elites and not diffused across a large number of local actors. Nevertheless, due to the lack
of climate change regulations from the national government, the IMM has an opportunity
to co-create new governance structures for climate change, especially if the local
government can enhance collaboration with multiplicity of local actors. Consequently,
informed by a lineage of climate change related grassroots and civil society organization,
citizens could (re)gain agency to face challenges in urban ecology and climate change. The
public dialogue for climate resiliency is also important in terms of the visibility of and

creating supports for urban climate governance and collective bottom-up action.
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4. Conclusion

Despite the rapidly growing urban climate governance literature, studies that focus
on different urban governance structures, especially unitary states and semi-authoritarian
regimes, are still lacking. Cities with strong ties to their national governments in climate
change governance in unitary systems have received limited explicit attention in the
literature. Employing the four themes identified from the climate governance literature: 1)
agenda setting, 2) divergence between the existing policies and urban climate action plans,
3) the roles of policy entrepreneurs, and 4) civil society organizations, | bring a novel
approach to the analysis of a megacity outside of Western Europe and North America. As
cities are a set of systems with interconnected actors operating multiple levels of
organizations and governance structures, | argue that urban climate governance must be
analyzed through multiple lenses that identify interactions between and across various
institutions and organizations. This study provides a means to conceptualize multi-level
governance of climate change in diverse cities, especially in political-geographically
dissimilar contexts.

In unitary state structures, national governments have strong roles in climate
change based on their power to transfer and enforce policies through laws and regulations,
but still cities play a major role in accelerating these policies and regulations, especially
when powerful political elites, such as mayors from the ruling party, provide the policy
space and political support for action. Even through, Istanbul’s capacity is enhanced
through their collaboration with the transnational municipal networks, which bring
knowledge sharing and technical assistance, transnational municipal guidance and
involvement remains highly technocratic; while local climate entrepreneurs and emerging
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local civil-society groups exert pressure to develop locally relevant climate action.
Nevertheless, civil-society groups have capacity to address what the city needs through
their daily-life experiences, such as the reducing flash flood and urban heat island risks; in
contrast, I highlight the challenges of climate action limited to climate policy entrepreneurs
in well-connected, formal organizations and entities who largely focus on rent-seeking,
e.g. new green buildings, certification schemes, and development of energy efficiency
markets, for themselves and their organizations.

The four themes identified from the climate governance literature provide a means
to understand how climate change is governed in different political contexts, such as those
of powerful centralized states; this effort pushes us beyond the dominant MLG perspective
developed largely in European and North American contexts. Future work will leverage
this study’s findings to understand how the production and reproduction of inequitable
urban environments may be exacerbated by climate change agendas and actions,
specifically when there is divergence between national and local scales and political elites
and civil society, as well as whether collaborations with the transnational municipal

networks reflect on in-situ and just climate change adaptation imaginaries.
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CHAPTER 3
HEAT EXPOSURE AND THE CLIMATE CHANGE BELIEFS IN A DESERT CITY:

THE CASE OF PHOENIX METROPOLITAN AREA

Introduction

More than 70% of the world’s population will live in cities by 2050 (UN, 2014),
and climate change related events, such as heat and droughts, have huge impacts on the
socio-ecological and technical systems in cities including increased risks of mortality
(Klinenberg et al., 1999; Gasparrini et al., 2017). The IPCC Report (Stocker et al., 2013)
shows that the effect of climate change coupled with urbanization increases heat exposure
per capita. Critically, the impacts of heatwaves are not equally distributed among people
living in urban areas, with some populations and communities more exposed and more
vulnerable to climate change impacts or with less capacity to adapt (Balbus & Malina,
2009; Costello et al., 2009; Friel et al., 2011; Zografos et al., 2016). Climate change related
weather events disproportionately affect the urban poor and aggravate socio-economic
inequalities and environmental injustices in the cities of the US (Harlan et al., 2006;
McCarthy et al., 2010; Hartz et al., 2013; Harlan et al., 2014).

Cities in the US have experienced severe weather events triggered by climate
change for decades (Curriero et al.,2002; Madrigano et al., 2018; Hayden et al., 2011).
Leiserowitz (2005) finds that most Americans continue to see climate change as a moderate
risk and a future threat that will impact people and places that are geographically and
temporally distant. Because of a lack of political will and intransigence of existing
institutions and systems, the capacity for local adaptation has been questioned (Adger,

2006; O’Brien et al., 2007; Cutter & Finch, 2008; Krellenberg, 2017; Kuokkanen & Yazar,
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2018; Yazar et al., 2020b). Some climate measures and actions perpetuate structures and
systems that increase vulnerability, cause maladaptation, and increase climate injustices
(Barnett & O’Neill, 2010; Kates et al., 2012; Hughes, 2013; Shi et al., 2016; Yazar et al.,
2020a). There are feedbacks between local communities’ capacity to adapt, proposed
climate actions, and individual awareness and perceptions of climate change (Moser &
Ekstrom, 2010).

Climate belief modelling often reveals a “white-male effect” (Albright & Crow,
2019; McCright & Dunlop, 2011; Kahan et al., 2007; Satterfield et al., 2004), providing
some of evidence of the racialized and gendered aspects of climate change beliefs. Yet, the
modelling literature often does not engage with justice considerations. Building on a rich
literature of environmental behaviour, | explore the role of race, ethnicity, gender,
parenthood, and education (Kollmuss & Agyeman, 2002; Cottrell, 2003; Scannell &
Gifford, 2010), while integrating perspectives of environmental justice and political
ecology, such as socio-environmental conditions’ uneven distribution across temporal and
spatial scales (Cutter, 1995; Escobar, 1998; Heynen et al., 2006; Cole & Foster, 2011). The
majority of climate change analyses and beliefs models are based on flood-related events
(Spence et al., 2011; Walker & Burningham, 2011; Ogunbode et al., 2017; Albright &
Crow, 2019) and I argue that this study makes an important contribution by using personal
exposure data to analyse the effects of extreme heat on individuals’ perceptions of climate
change and global warming.

To analyse the factors influencing climate change beliefs, | use the 2011 Phoenix
Area Social Survey (N=806) part of the Central Arizona Phoenix Long-Term Ecological
Research (CAP LTER) efforts (Harlan et al., 2017). | propose an integrated model of
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climate beliefs and justice which is essential to understand climate adaptation in the context

of one of the most climate change impacted cities in the USA, Phoenix, Arizona.

1. Theoretical Context and Hypotheses

Cities that are unable or unwilling to advance climate adaptation exacerbate power
asymmetries and perpetuate climate injustice for vulnerable populations (Leiserowitz,
2005; Weber & Stern, 2011; Zografos et al., 2016). Adaptive capacity has its roots in
vulnerability framework that include the key elements of exposure to hazards, sensitivity
of populations or systems to absorb impacts, and adaptive capacity to cope with climate
hazard (Turner et al., 2003; Adger, 2006; O’Brien et al., 2007; Cutter & Finch, 2008).
Climate justice research focuses on reducing unjust adaptation policy (Paavola & Adger,
2006; Brulle & Pellow, 2006), such as by incorporating procedural, distributional and
recognitional justice in the determination of households and communities’ adaptive
capacity (Schlosberg et al., 2017). Procedural justice deals with who is involved in the
decision-making process and the fairness of institutions; whereas distributive justice
focuses on who gets benefits and burdens of goods or services — more specifically how
ecosystem services are equally distributed among citizens (Walker, 2011; Thaler, 2017);
and recognitional justice addresses the extent to which a government in power recognizes
historical inequality and acknowledges communities’ claims for equity (Young, 2011).
Any violation of the aforementioned equity would trigger injustice that limits individuals’
and groups’ capacity to adapt to changing climate (Hayward, 2006; Robert & Parks, 2009).

Heat is a dominant weather-related impact affecting human mortality and morbidity
in the United States (Berko et al., 2014; Guo et al., 2018). Urban dwellers in cities most

prone to drastic weather changes, such as Southwest, are increasingly vulnerable to the
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extreme summer temperatures with climate change (Chow et al., 2012; Hondula et al.,
2018). Studies find that observing change in local weather is the strongest predictor of risk
perceptions in many cities (Li et al., 2011; Zaval et al., 2014); on the other hand the
literature is not consistent whether personal exposure to climate-related weather impacts or
being socio-economically and environmentally vulnerable to local weather changes might
strengthen belief in climate change (Akerlof et al., 2013; Brody et al., 2008).

Through a climate justice lens that connects adaptive capacity, exposure, and
political ideology, | explore factors that affect climate beliefs in three models. Model 1
includes individuals’ gender; age; race; education; employment status; and whether they
had children under the age of six — which are highlighted under Adaptive Capacity Model.
In Model 2 Exposure Model, | introduce people’s experiences with the heat-related

ilinesses; and Model 3 Ideology Model their political beliefs.

1.1. Adaptive Capacity Model

The adaptive capacity model includes gender; age; race; education; employment
status; and parenthood. Here, | generate Hypothesis (H) for each of the aforementioned
variable.
Gender

Gender is frequently an important factor in adaptive capacity as well as climate
change concern, and women are found more likely believe in climate change (Akerlof et
al., 2015; McCright & Dunlap, 2011; Malka et al., 2009; Broady et al., 2008; Hamilton &

Keim, 2009).
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H1: Women are expected to hold stronger beliefs that climate change and global
warming are occurring than male individuals.
Age

Age is another important factor in perceiving climate change (McCright & Dunlap
2011; Kahan et al., 2007; Marshall, 2004), and it is found that older adults (55 or older) are
less likely to believe in the assessment of global warming in the US, compare to younger

people (under 30) (Bohr, 2017).

H2: Individuals younger than 30 years of age are expected to hold stronger beliefs

that climate change and global warming are occurring than individuals 55 and older.

Race

Researchers show a racial and ethnic gap in concerns about climate change; people
of color in the United States are more likely to express higher levels of concern about
global warming than are their non-Hispanic White (referred to as Anglo in the southwestern
USA) counterparts (McCright & Dunlop, 2011; McCright, 2010; Malka et al., 2009; Kahan
et al., 2007; Satterfield et al., 2004). Compared to Anglo individuals, Blacks and Latinos

express greater support for international and national climate policies (Pearson et al., 2017).

H3: Individuals other than non-Hispanic Whites are expected to hold stronger

beliefs that climate change and global warming are occurring than individuals who identify

themselves as White-Anglo.
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Education

Hamilton (2011) argues that the level of education could be both positively or
negatively related to climate change concern depending on political ideology, with
communication and information technologies (e.g. Internet, cable news) allowing educated
people to select information that aligns to their ideological views. Egan & Mullin (2012)
find that individuals who experienced heat changes in their local environment and have
lower education levels and weaker political party affiliations were more likely to believe
in climate change.

H4: Individuals with the highest levels of education (completed college) are
expected to hold stronger beliefs that climate change and global warming are occurring
than individuals who are less educated.

Employment

People with full-time employment are found to have more concerns about the

environment (Blocker & Eckberg, 1989; Albright & Crow, 2019), whereas McCright

(2010) showed that employment status has no direct effect on climate change concerns.

H5: Individuals with full-time employment are expected to hold stronger beliefs
that climate change and global warming are occurring than individuals with other than full-

time work.

Parenthood
People with children are found more likely to believe in climate change (Flynn et
al., 1994; Krannich & Albrecht, 1995; Poortinga & Pidgeon, 2003; Marshall, 2004), Their
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greater concern about climate change is associated with concern about how a changing

climate will threaten their way of life (Davidson & Haan, 2012).

H6: Individuals with children under 6 years old expected to hold stronger beliefs
that climate change and global warming are occurring than individuals who have kids older

than 6 years or not parents.

1.2. Exposure Model

Heat exposure is recognized as one of the severe impacts to human health and
wellbeing (Sheridan & Allen, 2018; Petitti et al., 2016; Harlan et al., 2013). Dramatic
events such as the 1995 Chicago heat waves show that extreme weather events in urban
areas disproportionately harm socio-economically disadvantaged groups with greater
mortality and morbidity due to heat (Semenza et al., 1996; Klinenberg et al., 1999). Direct
exposure to climate change-related events influences beliefs more than information about
climate change in distant locations (Rudman et al., 2013; Whitmarsh, 2009). The
relationship between exposure to climate related extreme weather events and climate
change beliefs erodes overtime (Howe & Leiserowitz, 2013; Egan & Mullin, 2012). The
magnitude of the event also matters; individuals experiencing climate change-related
weather events with less damage are less likely to believe that climate change is occurring
and also discount the seriousness of climate change (Saad 2015). Building on this research,
here | focus on the relationship between the severity of the extreme heat experience and
the respondents’ personal experience (the respondent versus an individual in the

household) and respondents’ beliefs in climate change.
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H7: Individuals will report higher levels of agreement with the statement that
global warming and climate change are occurring if; a) they have experienced heat-related
illness, b) they called 911 or visited the hospital for heat-related illness, c) they have

someone else in their household had symptoms related to heat or high temperatures.

1.3. ldeology Model
A relationship between climate change beliefs and political ideology in the US is
well established (Zonacco, 2018; Bohr, 2017; Ogunbode et al., 2017; Palm et al., 2017;
Hamilton et al., 2015a; Marquart-Pyatt, 2014; McCright & Dunlap, 2011; Dunlap &
McCright, 2008). Researchers find that informing public through scientific articles or
reports does not alter their opinion about climate change (Hamilton et al., 2015b; Brulle et
al., 2012; Kahan, 2015) as they selectively identify or dismiss scientific information

through their social and political identities (Weber & Stern, 2011).

H8: Individuals who describe themselves as very liberal are expected to hold
stronger beliefs that climate change and global warming are occurring than individuals who

identify themselves as very conservative to somewhat liberal.

2. The Data and Methods

2.1.Study Area

Urban development is transforming the Phoenician landscape, yet these
transformations are largely perpetuating inequities (York & Boone, 2018). The city has a

long history of environmental injustices, where race-based segregated urban planning
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embodied through redlining and industrial zoning of neighbourhoods settled by the
minority groups, has led to increased exposure to toxic environments for people of color
for decades (York et al., 2014). Even though there are more progressive local governments,
such as the city of Phoenix and the city of Tempe, that recognize climate change as a threat
to the city’s future and have adopted climate change agendas to tackle the heat issue
specifically, it is well-documented by the science community (Jenerette, 2011; Chow et al.,
2012; Harlan et al., 2013; York et al., 2014; Hondula et al., 2018) that socio-economic
segregation and lack of political power in the Phoenix metropolitan area amplifies injustice
as vulnerable peoples’ voices are less likely to be heard by local governments (Bolin et al.,
2005; Bolin et al., 2013; York & Boone, 2018).

Analyses show that the Phoenix Metropolitan Area could witness 42.2 extreme heat
days per summer in the periods of 2041 to 2070 compared to 10.6 days for the periods of
1971 to 2000 (Grossman-Clarke et al., 2014). For a growing city of more than 4,8 million
people (ACS, 2018) there are grave concerns about future wellbeing of the most vulnerable
residents. According to the Maricopa County-Department of Public Health (MCDPH), in
2016, 130 people aged 50 years or older lost their lives due to heat exposure. Increasing
impacts of the changing climate exacerbate historic environmental injustices increasing
people’s vulnerability in the Phoenix Metropolitan Area (Bolin et al., 2013). My aim is to
explore how perception of these changes is influenced by adaptive capacity, exposure, and

ideology.
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2.2. Data

To explore the hypotheses, | use the 2011 Phoenix Area Social Survey (PASS-
2011) dataset, published by the Institute for Social Science Research at the Arizona State
University (Harlan et al., 2017). The PASS-2011 dataset contains records from a total of
806 respondents, drawn from the population of residents in 40 neighbourhoods in the
Phoenix area using a random-probability sampling design. Five neighbourhoods from each
group (for a total of 40 neighbourhoods) were selected with the objectives of creating a
balanced sample of neighbourhoods that represent variation in ethnic/racial composition,
homeowners and renters, and municipalities across the Phoenix Metro Area. The codebook
of the PASS is also available through the CAP LTER data portal to get details about full
survey design (Harlan et al., 2017). A total of fourteen different cities within the Phoenix
area were reported as places of residence across PASS-2011 respondents. The survey was
administered online, via telephone interviews, and via face-to-face interviews, achieving a
43.36% response rate at minimum in each neighbourhood.
Dependent variable

PASS-2011 respondents were provided with the introductory statement: “Global
warming and climate change refer to the idea that the earth’s average temperature has
been increasing over the past 150 years, may be increasing more in the future, and that the
earth’s climate may change as a result”. They were then asked to express their extent of
agreement or disagreement to the statement “the effects of global warming and climate
change are already occurring” using a four-point scale containing the ordinal categories

strongly agree; somewhat agree; somewhat disagree; and strongly disagree.
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Responses to the above question were re-coded into a dichotomous variable,
distinguishing between respondents who strongly agreed to the statement (coded as 1) and
respondents who somewhat agreed, somewhat disagreed or strongly disagreed to the
statement (coded as 0). Specified in this binary form, the dependent variable focuses on
respondent attitudes at the extreme end of agreement to the statement versus attitudes
ranging from moderate agreement to strong disagreement to the statement.

Mode-effect control variable

The study uses a PASS-2011 variable that records the mode in which each
respondent completed the survey (i.e. online, telephone, or face-to-face mode). The
variable is used to account for the possibility of differential response patterns being
observed for PASS-2011 respondents who completed the survey in different modes. PASS-
2011 respondents who completed the survey in face-to-face mode were treated as the
reference category against which respondents in other modes were compared with regard
to the dependent variable of the study.

Socio-demographic control variables

The study uses a range of PASS-2011 variables that record self-reported socio-
demographic information about respondents at the time of the survey:

Respondent gender distinguishes between respondents who identify as male versus
female at the time of the survey. PASS-2011 respondents who identified as female were
treated as the reference category against which respondents who identified as male were
compared with regard to the dependent variable of the study.

Respondent age at the time of the survey was originally recorded in the PASS-2011
dataset as continuous integers ranging from 18 to 92 years of age. These were banded into
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three categories or roughly similar frequencies; i.e. 18 to 40 years of age, 41 to 56 years of
age, and 57 years of age or older. PASS-2011 respondents in the youngest age group (i.e.
18 to 40 years of age) were treated as the reference category against which respondents in
other age groups were compared with regard to the dependent variable of the study.

Respondent racial and ethnic background in the PASS-2011 dataset was originally
recorded across seven categories (i.e. White; Black; Asian; American Indian; Hispanic;
Multiracial; or any other racial background). For this study, the original categories were
further grouped into two overarching categories distinguishing between respondents who
had identified as non-Hispanic White versus respondents who had identified as other than
non-Hispanic White (with the latter category containing respondents who had identified as
Black, Asian, American Indian, Hispanic, Multiracial, or any other racial background not
specifically stated). PASS-2011 respondents in the other-than-White group were treated as
the reference category against which respondents in the non-Hispanic White group were
compared with regard to the dependent variable of the study.

Respondent highest level of education completed at the time of the survey was
originally recorded in the PASS-2011 dataset across seven categories (i.e. grades 1 to 8;
grades 9 to 11; high school; community college; vocational or technical school; college;
and graduate or professional school). For our study, the original categories were grouped
into two broader categories distinguishing between respondents who had reported having
completed any of grades 1 to 8, grades 9 to 11, high school, community college, and
vocational or technical school versus respondents who had reported having completed

college or graduate and professional schools. The former category was treated as the
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reference category against which respondents in the latter category were compared with
regard to the dependent variable of the study.

The PASS-2011 dataset recorded respondent employment status at the time of the
survey across seven categories (i.e. working full time; working part time; full-time student;
homemaker; retired; unemployed; and any other employment status not specifically stated).
Our study grouped these original categories into two overarching categories distinguishing
between respondents who at the time of the survey reported being in full-time work versus
respondents who at the time of the survey reported any employment status other than full-
time work. The latter category was treated as the reference category against which
respondents in former were compared with regard to the dependent variable of the study.

Finally, the PASS-2011 dataset recorded whether respondents had children under
the age of six at the time of the survey. Respondents who had reported not having children
under the age of 6 were treated as the reference category against which their counterparts

were compared with regard to the dependent variable of the study.

Heat Exposure

To allow us to explore the relationship between the dependent variable and PASS-
2011 respondents’ experiences of heat-related symptoms or illness, our study employs
three PASS-2011 variables which use yes-or-no answers to record whether PASS-2011
respondents “had experienced symptoms related to heat or high temperatures”; “lived in
households where others had experienced symptoms related to heat or high temperatures”;
or “had dialled 911 or had visited a hospital due to heat-related illness” during the summer

of 2010. For each of the tree variables, respondents who had answered “no” were treated

63



as the reference category against which their counterparts were compared with regard to

the dependent variable of the study.

Political Beliefs

Respondent political ideology, as self-reported at the time of the survey, was
recorded in the PASS-2011 dataset across five categories (i.e. very conservative; somewhat
conservative; moderate; somewhat liberal; and very liberal). The original categories were
grouped into two overarching categories distinguishing between respondents who had self-
reported being very liberal as opposed to respondents who had self-reported being
somewhat liberal, moderate, somewhat conservative, or very conservative. The latter
category was treated as the reference category against which respondents in the former
category were compared with regard to the dependent variable of the study. By grouping
respondents in this fashion, the variable focuses on respondent attitudes at the extreme end
of self-reported liberal political affiliation versus other political attitudes. Table 1 presents

the distribution properties of the variables used in the study.

Table 3.1

Distribution PASS-2011 variables considered by this study

Proportion of

Variable Distribution Count of respondents against
Description respondents complete sample

size (806
respondents)

Respondent's Strongly agree 362 45%

extent of agreement

with the statement ~ Somewhatagree, 408 51%

“the effects of somewhat
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global warming and
climate change are
already occurring"

disagree, strongly
disagree

Survey completion
mode

Online response
mode

629

78%

Telephone
response mode

95

12%

Face-to-face
response mode

82

10%

Respondent gender

Female

453

56%

Male

345

43%

Respondent age

18-40 years of age

269

33%

41-56 years of age

265

33%

57 years of age or
older

252

31%

Respondent racial
background

Non-Hispanic
White

530

66%

Other than non-
Hispanic White
(Black, Asian,
American Indian,
Hispanic,
Multiracial, or any
other non-White
racial background
not specifically
stated)

260

32%

Respondent highest
level of school
completed

College,
bachelor's degree,
graduate,
professional
school

371

46%

Grades 1-11, high
school,
community,
vocational,
technical

424

53%

Respondent
employment status

In full-time work

371

46%

Other than full-
time work (part-
time work, full-
time student,
homemaker,
retired,

421

52%




unemployed, or
any other
employment status
not specifically

stated)
Respondent has Yes 115 14%
;:ggrg? :gg 0 No 691 86%
Respondent had Yes 203 2504
symptoms related to
heat or high No 535 66%
temperatures
Someone e||se in Yes 158 20%
respondent's
household had
symptoms related to
heat or high No 566 0%
temperatures
Respondent called  Yes 32 4%
911 or visited the
hospital for heat- No 765 95%
related illness
Very liberal 60 7%
Other than very

liberal (somewhat
liberal, moderate,
somewhat
conservative, or
Very conservative)

Respondent

political ideology 648 80%

2.3.Approach to the analysis

A series of models were fitted using selected variables from the PASS-2011 dataset.
Broadly speaking, the models investigated the relationship between a binary dependent
variable (which distinguishes between respondents who strongly agree with the statement
that the effects of global warming and climate change are already occurring versus

respondents who do not) and a series of independent and control variables.
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To quantify the strength of association between independent and control variables,
and explore multicollinearity concerns, the Cramer’s V metric was used (Wang, 1986).
Cramer’s V values do not highlight strong associations between the independent and
control variables that the models use (see Annex B).

Given the geographically nested structure of the PASS-2011 data, the study first
explored whether two-level logistic regression models with a random intercept at city level
may be a more appropriate modelling scheme compared to simpler, single-level models
(without city-level random effects). Two-level logistic regression models with a random
intercept at city level were deemed as the preferred modelling option, as the analysis failed
to reject the hypothesis that between-city variability in relation to the dependent variable
is zero (Likelihood-ratio statistic = 14.888; df = 1; p-value <0.001).

In total, three models were fitted to explore dependencies between the dependent
variable and the selected independent and control variables. Goodness-of-fit for the
reported models was evaluated using the Akaike Information Criterion (AIC) metric.
Reported models were also tested for singularity, to ensure that all elements of their
corresponding variance-covariances matrices can be assumed to be non-zero. Only non-
singular models are reported in this paper (singularity tolerance = 0.00001).

Given the modest sample size available to this study, the risk of singularity limits
the number of variables that any single model can account for without demonstrating signs
of overfitting, as indicated by testing positive for singularity. The authors of this study
considered a large number of PASS-2011 (control and independent) variables, but
ultimately adopted the theoretically driven set of control and independent variables
presented here while managing and mitigating the risk that observations made by this study
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become highly specific or overfitted to the PASS-2011 responding sample. The analysis
for this study was conducted within the R environment for visual and statistical analysis (R

Core Team, 2013).

3. Results

Table 2 presents three two-level logistic regression models with a random intercept
at the city level; the models explore the relationship between respondents’ degree of
agreement with the statement “the effects of global warming and climate change are
already occurring” (for simplicity, the target statement), mode-effect and socio-
demographic controls, their self-reported experiences of heat-related symptoms or illness,

and their political beliefs.

Table 3.2

Two-level logistic regression models with random intercept at city level predicting strong
agreement with the statement "the effects of global warming and climate change are
already occurring™ [vs. moderate agreement, moderate disagreement, or strong
disagreement]

Coefficient (standard error)

Category [vs.
reference
Variable category, if Model1  Model2  Model 3
predictor is
categorical]

1.651%**  1450%** 1.4711%*
(0.388)  (0.419) *(0.431)

-L.041%*x 1 172%%

Intercept -

Survey completion Online [vs. face- 1.010%**

mode to-face] (0.304) (0.330) (0.363)
Telephone [vs. -0.427 -0.562 -0.717*
face-to-face] (0.357) (0.383) (0.415)
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Respondent gender Male [vs. -0.178 -0.186 -0.083
female] (0.161) (0.172) (0.186)
Respondent age 41 to 56 years of 0.054 0.062 0.083
age [vs. 18 to 40] (0.206) (0.221) (0.244)
S7 ﬁzars[‘)f "9 0127  -0008  -0.018
or older [vs.
t0 40] (0.225) (0.245) (0.264)
Non-Hispanic
Respondent racial White [vs. other  -0.879*** -0.830*** -0.874***
background than non- (0.189) (0.203) (0.220)
Hispanic White]
College, graduate
/ professional
school [vs.
IResgl)or]lder;]t hilghest %_raﬁlesﬁ toI 11, 0.397%* 0.342% 0.345%
evel of schoo igh school,
completed community (0.170) (0.182) (0.194)
college,
vocational /
technical school]
In full-time
Respondent grr‘]“ﬁ'gmf”t [vs. 0109  -0122 0271
employment status employment (0.175) (0.188) (0.204)
status]
Respondent has 0277 -0145  -0.035
children under 6 Yes [vs. noj ; ' :
years of age (0.249) (0.275) (0.301)
Respondent had
symptoms related to Yes [vs. na] 0.526** 0.510**
heat or high ' (0.240) (0.256)
temperatures
Someone else in
respondent's
household had 0.162 0.275
symptoms related to Yes [vs. no] (0.258) (0.274)
heat or high
temperatures
Respondent called
911 or visited the 0.992** 1.069*
hospital for heat- Yes [vs. no] (0.497) (0.547)
related illness
Respondent political Very liberal [vs. 1..729***
. moderately
ideology liberal (0.372)
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moderately
conservative,
very
conservative]

Model metrics

Sample size 730 646 583

Akaike Information
Criterion 966.9 848.3 809.9

Statistical significance identifiers: {<=0.001: “***°}: {0.05: “***}; {0.10: **’}

Table 3.3

Overview of statistically significant effects: Effects annotation: {statistically significant
positive effect: ‘+’}; {statistically significant negative effect: ‘-‘}

Coefficient (standard error)

Category [vs.

reference
Variable category, if Model 1 Model 2 Model 3
predictor is
categorical]
Survey . Online [vs. face-
completion - - -
to-face]
mode
Telephone [vs. i
face-to-face]
Non-Hispanic
Res_pondent White [vs. other
racial - - -
background than non-
Hispanic White]
College, graduate /
professional school
R
hizshpec;rt]?s\r/]; of Vs gradeslto
11, high school, + + +
school communit
completed y

college, vocational
/ technical school]
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Respondent had

symptoms
related to heat  Yes [vs. no] + +
or high
temperatures
Respondent
called 911 or
visited the
hospital for Yes [vs. no] * +
heat-related
illness
Very liberal [vs.

Respondent moderately

- liberal,
political +
ideology moderately

conservative, very
conservative]

Models 1, 2, and 3 suggest that PASS-2011 respondents who completed the survey
online have a statistically significant lower propensity to strongly agree with the target
statement compared to their counterparts who completed the survey face-to-face. Some of
the models fitted for this study suggest that PASS-2011 respondents who completed the
survey over a telephone interview may have a lower propensity to strongly agree with the
target statement compared to respondents who completed the survey face-to-face (Model
3). However, this observation appears to be unstable across the model variations explored

in this study.

3.1.Adaptive Capacity Model

Statistically significant relationships were identified between climate change
beliefs and race and ethnicity and education. | did not observe statistically significant

effects for the remainder of respondent socio-demographic characteristics that our study
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considered (i.e. respondents’ gender; age; employment status; or whether they had children
under the age of six).

Models 1, 2 and 3 suggest that PASS-2011 respondents’ race and ethnicity is linked
to their propensity of strongly agreeing with the target statement in a statistically significant
fashion. Specifically, respondents from non-Hispanic White backgrounds appear less likely
to strongly agree with the target statement compared to their counterparts from non-
Hispanic White backgrounds. These patterns are observed when survey mode and other
socio-demographic features are controlled for (Model 1); and when the survey mode, other
socio-demographic features, respondents’ self-reported experiences of heat related
symptoms or illness are controlled for (Model 2); and when survey mode, other socio-
demographic features, respondents’ self-reported experiences of heat related symptoms or
illness, and their political beliefs are controlled for (Model 3). These observations support
H3 hypothesis.

Respondents’ highest level of education is linked to their propensity of strongly
agreeing with the target statement in a statistically significant fashion, as suggested by
Models 1, 2 and 3. More specifically, respondents with college or professional
qualifications appear more likely to strongly agree with the target statement compared to
their counterparts with highest education qualifications at lower levels. These patterns are
also observed when the aforementioned variables are controlled for in Models 1, 2 and 3.
These observations support H4 hypothesis.

3.2.Exposure Model

Models 2 results in statistically significant positive relationships between PASS-

2011 respondents’ propensity to report that they strongly agree with the target statement
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and whether they self-report “having experienced symptoms related to heat or high
temperatures” as well as whether they self-report “having called 911 or having visited the
hospital due to heat-related illness” during the summer of 2010. These observations
confirm our H7 hypothesis with an exception. The analysis does not suggest a statistically
significant relationship between respondents’ propensity to strongly agree with the target
statement and whether they self-report that “someone else in their household has
experienced symptoms related to heat or high temperatures” [H7 b]. Hence, H7 a and ¢

hypotheses are confirmed.

3.3.1deology Model

Controlling for PASS-2011respondents’ socio-demographics, self-reported
experiences of heat related symptoms or illness as well as for survey mode, the study
observes that respondents who describe themselves as very liberal have a greater propensity
to strongly agree with the target statement than their counterparts who position themselves
differently across a spectrum of political ideologies ranging from very conservative to

somewhat liberal (Model 3). Hence, our H8 hypothesis is confirmed.
4. Discussion

In this study, | worked with the individual-level data engaged with environmental
behaviour and climate perception models in order to examine how residents (N = 806) in
the Phoenix Metro Area perceive the climate change and global warming and how their
beliefs are affected by their socio-demographic indicators, heat exposure, and political

beliefs.
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4.1. Adaptive Capacity Model

Interestingly, unlike the existing literature that finds the positive relations between
climate change beliefs and socio-demographic indicators such as age (Bohr, 2017), gender
(Akerlof et al., 2015; McCright & Dunlap 2011; Malka et al., 2009; Broady et al., 2008;
Hamilton & Keim, 2009), employment (Blocker&Eckberg 1989; Albright&Crow, 2019),
and parenthood (Flynn et al., 1994; Krannich & Albrecht, 1995; Poortinga & Pidgeon,
2003; Marshall, 2004); 1 did not find any positive association between belief in climate
change and global warming, and the aforementioned socio-demographic variables.

Education, specifically, respondents with college or professional qualifications
appear more likely to strongly agree that climate change and global warming is occurring,
confirming similar findings (Hamilton & Keim, 2009; Marshall et al., 2006). Our results
raise important questions in terms of knowledge generation and awareness for climate
change through formal, and informal, education, and whether education is able to shift the
terms of climate change debate from zero-sum understanding.

Importantly, race and ethnicity are significant (McCright&Dunlop, 2011,
McCright, 2010; Malka et al., 2009; Kahan et al., 2007; Satterfield et al., 2004), and
similarly I observe that non-Hispanic white individuals are less likely believe that climate
change and global warming is occurring. Critically this illuminates the need to consider
justice in the context of climate change beliefs, especially as urban planning and
infrastructure in the Phoenix Metro Area are inadequate to address the needs of the
vulnerable. Higher-income and predominantly non-Hispanic white neighbourhoods are
less exposed and more “comfortable places” (according to a thermal comfort index) than
lower-income Hispanic neighbourhoods in the Phoenix Metro Area (Harlan et al., 2006).
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People of color have been historically exposed to a concentration of industrial hazards,
redlining in urban planning, and their properties are expropriated due to the construction
of infrastructures (Bolin, 2013). The current increase in heat coupled with changing climate
consequently disproportionately affects the adaptive capacity of people of color who are
systematically excluded through socio-spatial and political economic processes.
4.2. Exposure Model

The findings from this study related to heat exposure suggest that personally
experiencing symptoms related to heat or high temperatures is a stronger predictor of belief
in climate change and global warming; this personal experience is more influential than
living in a household where others may have had experienced symptoms similar symptoms.
This supports findings that show beliefs in climate change and global warming are highly
positively dependent on personal experience with heat-related illnesses (Zanocco, 2018;
Konisky, 2015; Rudman et al., 2013; Whitmarsh, 2009).
4.3. lIdeology Model

Political ideology and worldviews dominant acceptance or rejection of climate
science compared to any other factors (Kahan, 2015). Showing the poll results from 1997,
2007 and 2016, Dunlap et al. (2016) report that climate change beliefs widened between
people affiliated with the Democratic and Republican parties. Democrats consistently
increased their agreement to the given statement “the effects of global warming have
already begun” (52% in 1997; 70% in 2007; 75% in 2016), whereas Republicans grew
increasingly sceptical (48% in 1996; 45% in 2007; 41% in 2016). Our analyses confirm the
literature and show that people who identify themselves as very liberal (Zonacco, 2018;
Bohr, 2017; Ogunbode et al., 2017; Palm et al., 2017; Hamilton et al., 2015a; Marquart-
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Pyatt, 2014 ;McCright&Dunlap, 2011; Dunlap&McCright, 2008)) are more likely believe
that climate change is happening.
4.4. Integrated Justice Model

Engaging environmental behaviour and justice approaches with climate belief
models, | find that climate change and global warming are positively associated with race,
ethnicity, and high levels of education. | have also found that beliefs in climate change in
urban populations are highly influenced by heat exposure and political ideology. These
results suggest that there are important justice dimensions influencing beliefs, as well as
impacts of climate change. Race and ethnicity, education, heat exposure, and political
beliefs are the indication of institutionally constructed vulnerabilities that are embedded in
individuals’ climate change beliefs.

Performing research to better characterize the institutional and organizational
settings that exacerbate climate change vulnerabilities among urban population is critical
to disseminate awareness about climate change and to take tangible actions to mitigate its
impact. Politically, Arizona has been dominated by politicians who publicly reject human
impact on climate change and resist to take actions, although the state is moving toward
more liberal positions, as the demographics of the population change (younger, more
college education, and more non-Hispanic white voters) (Fink, 2019), more research is
needed to assess how climate adaptation policy (and other related policy) decisions at the
local, state, and federal level exacerbate vulnerability for those who reside on less resilient

neighbourhoods.
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5. Conclusion

There are pervasive inequities in the distribution of climate change impacts in urban
areas and climate justice must be contextualized from a vulnerability and adaptation
perspectives. Further climate belief models must engage with environmental justice studies
in order to recognize issues of justice in urban climate adaptation. The empirical research
from various urban areas find that exposure to climate change impacts are distributed
unevenly. Further, local attempts to adapt to climate change are often limited by local
government’s capacity; in contrast, major development projects occur through government
collaboration with large businesses, which attract affluent residents, and may further
displace the most vulnerable.

Analysing beliefs in climate change among urban population is one way to unveil
the characteristics of their vulnerabilities and lack of adaptive capacity that are embedded
in their perceptions. Local climate belief analyses must engage with adaptive capacity and
justice perspectives as a matter to better capture the drivers of climate change perceptions.
That said, this study investigated predictors of global warming and climate change beliefs
by looking at heat-related illness, socio-demographic, and attitudinal dynamics in the
Phoenix Metropolitan Area. Based on the results, | found that personal experience with
heat-related illnesses is a stronger predictor of belief in climate change and global warming
than living in a household where others may have had experienced symptoms similar
symptoms. Race and ethnicity, higher education level, and strong liberal beliefs are also
found positively related to beliefs in climate change and global warming, while other
sociodemographic variables associated with climate change beliefs including gender, age,

employment status, and parenthood were not significant.
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Climate change beliefs are complex and mediated by many factors, but there is
evidence in our study that personal experiences with heat-related illness may influence
climate change beliefs. Empowering people, recognising social and political processes that
cause maladaptation, and creating governance systems that are inclusive, redistribute
benefits and making access to resources more equal is vital for increasing adaptive
capacities.

Considering the increasing temperatures and asymmetries in social, economic and
political power, further studies must consider focusing on the existing institutional and
organizational barriers that exacerbate unjust adaptation measures and implementations for
the urban population in the Phoenix Metro Area. The results of this study could also be an
important consideration in the design of effective climate change strategies among key
urban agents from the different levels of governments and civil societies in the Phoenix

Metropolitan Area.
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CHAPTER 4
ADAPTATION, EXPOSURE, AND POLITICS: LOCAL EXTREME HEAT AND
GLOBAL CLIMATE CHANGE RISK PERCEPTIONS IN THE PHOENIX METRO

AREA

Introduction

Today, 4.2 billion people live in urban areas (Ritchie & Roser, 2018), and halting
the risks carried by the impact of climate change is especially urgent for socio-
economically vulnerable people living in cities (Pelling, 2003; Wilhelmi & Hayden, 2010;
Wolf et al., 2010). Many institutions all over the world, including development assistance
and urban policies and plans, aim to address complex socio-ecological and technical
challenges exacerbated by climate change that directly affect the vulnerable urban
populations’ greenspace (Anguelovski et al., 2014; Shi et al., 2016).

Vulnerability is multidimensional, including biophysical and social vulnerabilities;
vulnerability to physical events (e.g., exposure to natural hazards, changing climate) and
social vulnerability focuses on exposure to hazards, the sensitivity of systems or
populations to absorb impact, and people’s adaptive capacity to recover from the exposure
(Turner et al., 2003; Adger 2006; O’Brien et al., 2007). Adaptive capacity is a part of a
nested hierarchy of vulnerability representing multi-level (including individual, social
groups, cities) and multi-scale (parcel to the planet); this nested hierarchy is also reflected
in local versus broad exposure to risk (Smith & Wandel 2006). Adaptive capacity is the
ability to take anticipatory and precautionary actions that aim to handle the impacts of
changing climate (Adger & Vincent, 2005; Smit & Wandel, 2006; Gallopin, 2006). Thus,
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adaptive capacity depends on factors such as political and economic systems (e.g., public
opinion, political will, financial capacity) and is shaped by various physical and social
aspects in a given urban context (e.g. the conditions of the infrastructure, urban planning)
(Pelling & High, 2005; Nelson et al., 2010; Krellenberg et al., 2014; Yazar et al., 2020b).

Cities in the USA have increasingly become hotspots for extreme weather events,
such as hurricanes, floods and heatwaves, exacerbated by climate change (Curriero et al.,
2002; Hayden et al., 2011; Madrigano et al., 2018). Local extreme weather results in
exposure that individuals are more or less able to withstand based on their adaptive capacity
(Brody et al., 2008; McCarthy et al., 2010; Harlan et al., 2014; Yazar et al., 2021).
Individuals’ perceptions of climate change or natural hazards risks are associated with their
adaptive capacity (Chow et al., 2012; Saad, 2015; Sheridan et al., 2018). Despite the
growing literature on vulnerability and risk assessments of urban communities to changing
climate, the literature on the perceptions of risks posed by local weather conditions and
climate change often is not framed through an adaptive capacity lens; nor are the multi-
level and scalar aspects of vulnerability explored.

I unveil the factors influencing the perspectives of the risks posed by local extreme
weather and global climate change. | explore how various aspects of individual and
neighbourhood level adaptive capacity (socio-demographics, green infrastructure, social
capital), personal exposure to extreme heat, place attachment and political ideology affect
locals’ perception of risks: 1) extreme heat, and 2) global warming and climate change in
the Phoenix Metropolitan Area. The Phoenix Metropolitan Area is the fifth-largest
metropolitan area in the US and heavily vulnerable to extreme heat coupled with global
climate change.
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| use the 2017 Phoenix Social Survey (N=496), which is established as part of the
Central Arizona Phoenix Long-term Ecological Research (CAP LTER) (Larson et al.,
2019). I find that several aspects of adaptive capacity including greenspace, measured as
satisfaction with the amount of trees in and around the neighbourhood, and social capital,
the sense of close-knit relationships within neighbourhoods, have negative associations
with perception of risks posed by local extreme heat and by global warming and climate
change.

Meanwhile, identification with one’s local neighborhood is positively associated
with perception of extreme heat risk, but not associated with global warming and climate
change. Latinx identity is associated with perceptions of local extreme heat as a threat,
whereas income is associated with perceiving global warming and climate change as a
threat. Personal experience of extreme heat and liberal political beliefs also have positive
associations with acknowledging both these risks. | explore connections between adaptive
capacity and exposure with a hierarchal vulnerability framing to perception of local versus
global climate risks; this work advances scholarship needed for governance

reconfigurations ensuring just climate actions.

1. Theoretical Context

Adaptive capacity is influenced by hard and soft infrastructure (e.g. transportation
systems, economic and governance); social structure (e.g. social class, gender, race); and
agency which is contextualized as the ability to mobilize the aforementioned resources
within the structure (Lemos et al., 2016). The importance of both individual and collective

adaptive capacity to recover from drastic hazards through learning, skills development and
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willingness to take adaptive actions are also recognized (Marshall et al., 2012; Berkes &
Ross, 2013; Eakin et al., 2014). Adaptive capacity scholarship often focuses on resources,
socio-economic measures, and socio-psychological conditions (Li et al., 2011; Chow et al.,
2012; Zaval et al., 2014).

Research of informal urban settlements, where dwellers’ adaptive capacity is
analyzed through physical and social environmental factors specifically social capital,
place attachments, and physical urban form provides a new direction demonstrating the
role of mutually constituted relationships between people, land, landscapes, and objects
(Waters & Adger 2017)., Therefore, people’s adaptive capacity, which depends on physical
and social environmental factors, could also determine individuals’ risk perceptions of both
local weather conditions and global climate change.

People’s adaptive capacity is, thus, interwoven with both constant and external
risks, such as local weather conditions (e.g. extreme heat, floods) and global climate
change, as well as domestic politics and global commitments. The literature is not
consistent whether personal experience or being vulnerable to local weather changes might
heighten extreme weather and global climate change risk perceptions (Akerlof et al., 2013;
Brody et al., 2008). The scalar dimensions of beliefs about the aforementioned risks can
bring into particularly sharp focus the ways in which inequalities are created and
maintained by the existing urban planning, social and political processes. Here, | will be
specifically focus on green space, place attachment, and social capital together with socio-

demographics, heat exposure, and political beliefs.
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1.1. Adaptive Capacity: Social Structure, Green Space, Social Capital

Social structure is a critical aspect of adaptive capacity; prior work has
demonstrated that sociodemographic characteristics are associated with climate change
beliefs, including age (Bohr, 2017; McCright & Dunlap, 2011; Kahan et al., 2007;
Marshall, 2004), race (Yazar et al., 2021; McCright & Dunlop, 2011; Kahan et al., 2007;
Satterfield et al., 2004), gender (Davidson & Haan, 2012; McCright & Dunlap, 2011,
Malka et al., 2009; Brody et al., 2008), income (Bohr, 2014; McCright & Dunlap, 2011;
Kahan et al., 2007; Marshall, 2004), and employment (McCright & Dunlap, 2011; Albright
& Crow, 2019). Here, | hypothesise that:

H1: Sociodemographic characteristics affect perception of local extreme heat and
global warming and climate change.

Scholars find that greenspace, such as urban trees and parks, do not only increase
the resilience of urban infrastructure during the extreme weather events such as floods (Gill
et al., 2007; Guneralp et al., 2015), but they have strong influence to increase people’s
adaptive capacity to cope with changing climate and extreme local weather conditions
(Walters & Adger, 2017 ;Derkzen et al., 2017; Byrne et al., 2015). Jenerette et al. (2007),
for instance, find that high-income neighbourhoods in the Phoenix metro area are located
closer to the desert with lower population density, and consequently, dwellers of these
neighbourhoods are less likely affected by the extreme heat due to more green areas
providing shade, and minimal night-time temperatures that cool surface quicker than

neighbourhoods in the urban core (Connors et al., 2013).
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Studies also show how urban green is distributed unevenly in cities, and lower-
income neighbourhoods’ lack access to such green amenities (Dai, 2011; Yazar et al.,
2020a). The unequal distribution of and limited access to green spaces in socio-
economically deprived neighbourhoods consequently increase vulnerability and affect
locals’ adaptive capacity during and after extreme weather events. Yet, there is still a gap
in the literature assessing the extent to which tree canopy affects people’s risk perceptions
about their local weather and global warming or climate change. Building on existing
literature that highlights a positive correlation between access to the urban green amenities
and higher adaptive capacity to cope with extreme weather events, | hypothesise that:

H2: Individuals who are strongly satisfied with the amount of trees in and around
their neighbourhood will less likely acknowledge that the risks posed by both extreme heat
and by global warming and climate change are extremely or very serious for their
households and ways of life.

Researchers contextualize social capital as the strength of networks of trusts,
reciprocity, and norms between individuals who share social identity (Pelling & High,
2005; Dressel et al., 2020). Higher social capital is found to determine a higher adaptive
capacity of individuals after an extreme weather event (Aldrich, 2012; Alrich & Meyer,
2014), as well as more likely to show support for climate policy (Hao et al., 2020). Studies
also find that there is an imbalance in the availability of social capital among low-income
residents of a community (McCarthy, 2014). For instance, in relation to the effects of a
Chicago heatwave, social-capital weakness and associated barriers to accessing assistance
were a pervasive reason for mortality among socio-economically disadvantaged groups
(Semenza et al.,1996; Klinenberg et al.,1999). From this standpoint I hypothesise that;
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H3: Individuals who live in close-knit neighbourhoods will less likely acknowledge
that both the risks posed by extreme heat and by global warming and climate change are

extremely or very serious for their households and ways of life.

1.2. Exposure

Personal exposure to climate change-related events influences beliefs more than
information about climate change in distant locations (Rudman et al., 2013; Whitmarsh,
2009; Ruiz et al., 2020), but also the relationship between exposure to climate-related
extreme weather events and climate change beliefs erodes overtime (Howe & Leiserowitz,
2013; Egan & Mullin, 2012). The magnitude of the event also matters; individuals
experiencing climate change-related weather events with less damage are less likely to
believe that climate change is occurring and also discount the seriousness of climate change
(Yazar et al., 2021; Saad, 2015).

H4: Personal experience with extreme heat symptoms is associated with the
perception of local extreme heat and global warming and climate change risk.

1.3. The Effects of Place Attachment

People’s connectedness to their places (either neighbourhood or city) is found to be
an important indicator for their environmental behaviours and their engagement to
conservation-related actions (Scannel & Gifford, 2010; Gosling & Williams, 2010).
Devine-Wright et al. (2015) find that individuals with high levels of global attachment are
more concerned about climate change comparing to individuals with stronger national

attachment. Experience of extreme weather events triggered by changing climate - such as
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floods - make people less certain about their future, but also flood risks trigger people to
leave their properties to prevent further damages regardless the levels of their place
attachment, but people with higher sense of place, especially those who have strong social
bonding with their locals, prefer to move back (Chamlee-Wright & Virgil, 2009). The
ambiguous relationships between place attachment (global, national, local) and the
perception of threats posed by climate change can suggest that the constant experience with
the extreme local weather events - coupled with strong sense of belonging and social
bonding - might increase beliefs that they cause serious risks to people's wellbeing. Here,
| hypothesise that:

H5: Individuals who are very attached to their neighbourhood will more likely
acknowledge that the risks posed by extreme heat, whereas less likely to acknowledge the
risks posed by global warming and climate change are extremely or very serious for their
households and ways of life.

1.4. Political Beliefs

A relationship between climate change beliefs and political ideology in the US is
well established (Bohr, 2017; Hamilton et al., 2015; Marquart-Pyatt, 2014; McCright &
Dunlap, 2011). Researchers find that informing the public through scientific articles or
reports does not alter their opinion about climate change (Hamilton et al., 2015; Brulle et
al., 2012; Kahan, 2015) as they selectively identify or dismiss scientific information
through their social and political identities (Weber & Stern, 2011). Studies find that
individuals who identify themselves as liberals are more likely to believe that climate

change is happening (Bohr, 2017; Hamilton et al., 2015; Marquart-Pyatt, 2014; McCright
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& Dunlap, 2011). Similarly, political ideology is found one of the strongest predictors in
perceiving health risks associated with extreme heat (Cutler et al., 2018).

H6: Liberal political ideology is associated with perception of local extreme heat
and global warming and climate change risk.
2. The Data and Methods

2.1.Study Area

The Phoenix Metro Area has one of the most extreme climates in the USA and the
world with heat with temperatures in excess of 35.9°C (NOAA, 2020), affecting an urban
population of 4.8 million (ACS ,2018). Phoenix’s historic and current socio-spatial
inequalities associated with extreme heat and climate change are due in part to historical
legacy of race-based segregation and redlining in urban planning (Bolin et al., 2013; York
& Boone, 2018). Low-income communities are more likely to be exposed to higher air and
surface temperatures due to fewer material and social resources that may help adapt to the
impacts of extreme heat, such as centralized air conditioning (Harlan et al., 2006; Jenerrette
et al., 2011), while there is also uneven distribution of vegetation throughout the
metropolitan area generating and recreating spatial patterns of heat vulnerability that
amplify individual vulnerabilities of low-income of communities of color (Harlan et al.,

2006; Larson et al., 2017).
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2.2. Data

| use the 2017 Phoenix Area Social Survey (PASS-2017) dataset (Larson et al.,
2019) in order to test our six hypotheses. Selected variables from this dataset were analysed
using individual-level logistic regression models. The PASS-2017 dataset contains records
from a total of 496 respondents, drawn from the population of residents in the Phoenix area
using a random-probability sampling design. The survey was conducted in a total of 12
different neighbourhoods within the Phoenix Metro and selecting localities with diverse
income levels, ethnic profiles and time of development. The survey was delivered by mail
only from June to early August 2017, achieving a response rate of 39.4%. Questions were
selected for analysis related to vulnerability, adaptation, and exposure, as well as controls
based upon the existing literature (see Table 1 for distribution properties of PASS-2017
variables considered by this study).

Dependent variables

PASS-2017 respondents were asked to share their thoughts about how serious the
risks posed by “extreme heat” and “global warming and climate change” are for their
households and ways of life using a five-point scale containing ordinal categories; not at
all serious, not too serious, somewhat serious, very serious and extremely serious. To
compare their risk perceptions to the two given risks, | identified two dependent variables,
namely “the risks posed by extreme heat are extremely or very serious for my household
and way of life”, and “the risks posed by global warming and climate change are extremely

and very serious for my household and way of life.”
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Both responses to the two dependent variables are coded into a dichotomous
variable, distinguishing between respondents who extremely or very seriously agreed that
extreme heat and global warming and climate change risk their households and ways of
life (coded as 1) and respondents who find the two risks somewhat serious, not too serious,
and not at all serious (coded as 0). Specified in this binary form, the two dependent
variables focus on the respondents’ attitudes at the extreme end of agreements to the risks
versus attitudes ranging from moderate to strong disagreements.

Adaptative Capacity: Social Structure

The study uses a range of PASS-2017 variables that record self-reported socio-
demographic information about respondents at the time of the survey. Respondent gender
distinguishes between respondents who identify as male versus female, and female is
treated as the reference category. Respondent age at the time of the survey was originally
recorded in the PASS-2017 dataset as continuous integers ranging from 18 to 96 years of
age. These were banded into three categories or roughly similar frequencies; i.e. 40 or
younger, 41 to 56 years of age, and 57 or older. The youngest age group (i.e. 40 or younger)
were treated as the reference category against which respondents in other age groups were
compared with regard to the dependent variable of the study.

Respondents’ level of income in the dataset is originally recorded across eleven
categories ($20k and under, 20,001 to $40k, $40,001 to $60k, $60,001 to $80k, $80,001 to
$100k, $100,001 to $120k, $120,001 to $140k, $140,001 to $160k, $160,001 to $180k,
$180,001 to $200k, more than $200k). I grouped income levels into three categories,

namely $40k or under, $40,001 to $80k, and $80,0001 or more. $80,001 or more is treated
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as the reference category against the remaining two categories to capture differences
between lower income levels.

Respondents’ racial and ethnic background in the PASS-2017 dataset is originally
recorded across six categories (i.e. Mexican, Mexican-American, Chicano, Hispanic,
Latino, or of Spanish background; White or Anglo; African-American, Asian or Asian-
American; American Indian or Native American; or any other racial background). For our
study, the original categories are further grouped into three overarching categories, namely
Latinx, White-Anglo, Others (including African-American, Asian or Asian-American;
American Indian or Native American; or any other racial background). White-Anglo is
treated as the reference category against which respondents in Latinx and Others racial
groups are compared with regard to the dependent variables of the study.

Respondent's highest level of education (i.e. grades 1 to 8; grades 9 to 11; high
school; community college; vocational or technical school; college; and graduate or
professional school). For our study, the original categories were grouped into two broader
categories distinguishing between respondents who had reported having completed any of
grades 1 to 8, grades 9 to 11, high school, community college, and vocational or technical
school versus respondents who reported having completed college or graduate and
professional schools. The former category is treated as the reference category against which
respondents in the latter category are compared with regard to the dependent variable of
the study.

The PASS-2017 dataset recorded respondent employment status at the time of the
survey across seven categories (i.e. working full time; working part-time; full-time student;
homemaker; retired; unemployed; and any other employment status not specifically stated).
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Our study grouped these original categories into two overarching categories distinguishing
between respondents who at the time of the survey reported being in full-time work versus
respondents who reported any employment status other than full-time work. The latter
category is treated as the reference category against which respondents in the former are
compared with regard to the dependent variable of the study.

Adaptative Capacity: Green Space

Respondents’ satisfaction with the amount of trees in and around their
neighbourhood is recorded in the dataset across five categories; strongly dissatisfied,
somewhat dissatisfied, neither dissatisfied nor satisfied, somewhat satisfied, strongly
satisfied. The categories are grouped into two overarching categories distinguishing
between respondents who are strongly satisfied as opposed to other than strongly satisfied
including somewhat dissatisfied, neither dissatisfied nor satisfied, somewhat satisfied,
strongly satisfied. The first category is treated as the reference category with regard to the
dependent variables of this study. This categorization allows us to focus on the respondents
at the extreme end of satisfaction with the trees in and around their neighbourhood.

Adaptative Capacity: Social Capital

Social capital is measured as a dichotomous variable; respondents indicating that
“strongly agree” that “I live in a close-knit neighbourhood” versus other responses with
“strongly agree” as the reference category.

Exposure

To explore the relationship between the two dependent variables and PASS-2017
respondents’ experience of heat-related illness, I used the following question: “During last
summer, did you or anyone else in your household have symptoms related to heat or high
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temperatures such as leg cramps, dry mouth, dizziness, fatigue, fainting, rapid heartbeat
or hallucinations?”. The question accepts yes or no answers. Respondents who answered
“yes” are treated as the reference category against which their counterparts were compared
with regard to the dependent variables of the study.

Place attachment

Place attachment is also measured as dichotomous variable; respondents indicating
“strongly agree” that “l am very attached to my neighbourhood” versus other responses

with “strongly agree” as the reference category.

Political 1deology

Respondent political ideology, as self-reported at the time of the survey, was
recorded in the PASS-2017 dataset across seven categories (i.e. very conservative;
conservative, slightly conservative; moderate; slightly liberal; liberal; and very liberal).
The original categories were grouped into two overarching categories distinguishing
between respondents who had self-reported being very liberal, liberal and slightly liberal
as opposed to respondents who had self-reported being very conservative, conservative,
slightly conservative, and moderate. The first category is treated as the reference category
against which respondents in the latter category are compared with regard to the dependent

variables of the study.
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Table 4.1

Distribution properties of PASS-2017 variables considered by this study

Proportion
Variable Distribution Count of of
description respondents respondents
against
complete
sample size
(496
respondents)
TARGET VARIABLES
(LOCAL VS. GLOBAL
PHENOMENA)
Extremely and very 0
Respondent's extent of serious 279 56%
acknowledgment with the Other than extremely
risks posed by extreme heat and very serious (not
for their households and ways at all serious, not too 212 43%
of lives serious, somewhat
serious)
Respondent's extent of SEe);ti:)eun;ely and very 235 47%
acknowledgment with the Other than extremel
risks posed by global ; ) 3t’
warming and climate change and very Serious (no 0
for their households and ways at a.l” serious, not too 255 S1%
of lives serious, somewhat
serious)
ADAPTIVE CAPACITY:
SOCIAL STRUCTURE
Respondent gender Female 293 29%
Male 195 39%
40 years of age or 157 3904
younger
Respondent age 41-56 years of age 131 26%
57 years of age or 200 40%
older
Respondent ethnic/racial White-Anglo 314 63%
background Latino-Hispanic 104 21%
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Others (including
African-American,

Asian or Asian- & 16%
American)
$40,000 or under 101 20%
Respondent income $40,001 to $80,000 131 26%
$80,001 or more 225 45%
College, bachelor's
degree, graduate, 276 57%
Respondent highest level of professional school
school completed Grades 1-11, high
school, community, 208 42%
vocational, technical
In full-time work 249 50%
Other than full-time
work (part-time
work, full-time
Respondent employment student, homemaker,
status retired, unemployed, 244 49%
or any other
employment status
not specifically
stated)
ADAPTIVE CAPACITY:
GREEN SPACE
Strongly satisfied 116 23%
Other than strongly
Respondent satisfied with the  satisfied (somewhat
amount of trees in and around  satisfied, neither
. L 379 76%
their neighbourhood dissatisfied nor
satisfied, somewhat
dissatisfied)
ADAPTIVE CAPACITY:
SOCIAL CAPITAL
Strongly agree 62 13%
Respondent lives in a close- Other than strongly
knit neighbourhood agree (somewhat
agree, neither 432 87%
disagree nor agree,
somewhat disagree)
EXPOSURE
Respondent symptoms related _Yes 118 24%
to heat or high temperatures No 369 74%
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PLACE ATTACHMENT

Strongly agree 140 28%
Other than strongly
Respondent is very attached agree (somewhat
to their neighbourhood agree, neither 352 71%
disagree nor agree,
somewhat disagree)
POLITICAL IDEOLOGY
Liberal 165 33%
Respondent political ideology  Moderate or 315 64%

conservative

105



2.1.Approach to the analysis

A total of 4 models are fitted using the aforementioned variables from the PASS-
2017 dataset. More specifically 2 models are created for each of the two dependent
variables namely, “the risks posed by extreme heat are extremely and very serious for my
household and way of life”, and “the risks posed by global warming and climate change
are extremely and very serious for my household and way of life.” The models investigated
the relationship between two binary dependent variables and a series of independent and
control variables. | used Cramer’s metric in order to show the strength of association in the
models (see Annex C).

At the first stages of the analysis, | explored whether two-level logistic regression
models with a random intercept at city-level would be more appropriate for this study
compared to individual-level logistic regressions without city-level random effects. Given
the small sample size available to this study, significant city-level effects were not detected,
and therefore, the individual-level logistic regression was deemed as the preferred
modelling option.

The authors of this study have considered a large number of PASS-2017 (control
and independent) variables before concluding to the mix of variables accounted for in the
models presented here; a mix of variables that has been selected to enable a discussion
around the hypotheses of this study, while optimising the goodness-of-fit of the models
proposed. Goodness-of-fit for the reported models was evaluated using the Akaike
Information Criterion (AIC) metric. All analyses were carried out using R version 3.6.2

(Team R.C., 2013).

106



3. Results

Table 2 presents two individual-level logistic regression models that explore the
relationship between responses to the statement “the risks posed by extreme heat are
extremely and very serious for my household and way of life” (for simplicity, the local
phenomena (A)), their satisfaction about the trees in and around their neighbourhood, their
place attachments and social ties, their experience of heat-related illness, and their political
beliefs. The table also presents two individual-level logistic regression models with the
aforementioned independent and socio-demographic variables against responses to the
statement “the risks posed by global warming and climate change are extremely and very

serious for my household and way of life”” (for simplicity, global phenomena (B)).
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Table 4.2

Individual-level logistic regression models acknowledging "the risk posed by extreme heat
is extremely or very serious for my household and my way of life (A) " [vs. somewhat
serious, not too serious, or not at all serious ], and "the risk posed by global warming and
climate change is extremely or very serious for my household and my way of life (B)" [vs.
somewhat serious, not too serious, or not at all serious]

LOCAL PHENOMENA (4) GLOBAL PHENOMENA (B)
Variable Category [ efereace categor, I preditor i Model 1A Model 24 Model 1B Model 2B
categorical]
— 0343 -0.282 -L161%** -L.0g2%ee
4 (0404) (0415) (0413) (0422)
Respondent gender Female [vs. male] 0104 0188 071 0102
pondent & ‘ (0219) 0.226) 0223) 0228)
. 0217 0.153 (466 0477
Respondent age 41 to 56 years of age [vs. 40 or younger] (0284) (0289) (0288) (0299)
0278 0331 0.331 0413
57 ot older [vs. 40 or younger| 027) 0291) (028) 0294)
. 0.169 0.211 0.547 0.531*
Respondent income $40,000 or under [vs. 380,001 or more] 0307) (0314) (031 (0316)
0.143 0.125 0174 0.149
$40,001 to §80,000 [vs.580,001 or more] 0254) 0259 (0257 0263)
. ' 0.381* 0.592 0.356 0408
Respondent racil background Loy or Hagant: re. Whike-Angh) (0300) 0.309) {0.29) (0301}
Others (including African-American, Asian or 0.050 0073 0272 0311
Asign-American) [vs. White-Angho] {0.311) 0.321) (0.325) {0.329)
‘ . College, graduate / professional school [vs. 0 0280 0% 0149
Respondent highest level of school completed grades 1 to 11, high schoal, community college,
(0.236) (0.243) (0.240) (0.244)
vocational / technical schoal]
Respondent emplovenent statds In full-time employment [vs, any other 0023 0038 0.076 0084
4 oy employment stafus (01 (021) 02%) (0239)
Respondent symptoms related to heat or high Yes 1. ] 0.788*** 0.749%*+ (.744r++ 0.723*+*
temperatures ' {0.259) {1.264) {1.256) {0.259)
o . 1.239##+ 12450 170344+ L7134#*
Respondent political ideology Liberal [vs. moderate or conservative] 033) 0239) 0239) (0249
Respondent satisfied with the amount of trees in the Stongly saisied [v. somewhat atsid, 0663 D577
seishbouthood neither dissatisfied nor satisfied, somewhat (0.264) 0273)
g dissatisfied] ‘ <)
- _— Strongly agree [vs, somewhat agree, neither 0.3563*+* 0383
Respondent s very attached to their neighbourhood dlsagres nor agree, somewhatdisagree] (0288) 028)
Respondent lives ina close-knit neighbourhood Strongly agree [vs. somewhat agree, neither 0.796%* -0.806%*
dissagree nor agree, somewhat dissagree| (0.362) (0.368)
Model metrics
Sample size 433 40 41 429
Akaike Information Criterion 3633 3507 5514 5445

Statistical significance identifiers: {<=0.001: “****}; {0.05: “**’}; {0.10: “**}
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Figure 4.1 Factors drive perceptions of local and global climate phenomena
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3.1. Adaptive Capacity: Social Structure, Green Space, Social Capital

Social Structure: Statistically significant relationships are identified between
perceived risks posed by extreme heat and race, whereas income appears to be significantly
associated with perceived risks posed by global warming and climate change. Other than
the two aforementioned variables, | did not observe statistically significant effects for the
remainder of respondent socio-demographic characteristics that our study considered.
More specifically, Models 1A and 2A suggest that PASS-2017 respondents from Latino or
Hispanic racial backgrounds appear more likely to report that the risks described by local
phenomena are extremely or very serious compared to their counterparts from White-
Anglo racial backgrounds. On the other hand, Models 1B and 2B, suggest that PASS-2017
respondents with lower-income ($40k or under) are more likely to report that the risks
described by global phenomena are extremely or very serious compared to their
counterparts with higher-income levels. Our H1 is confirmed the roles of race and income
in acknowledging local and global phenomena respectively.

Greenspace: Models 2A and 2B systematically suggest that PASS-2017
respondents who are strongly satisfied with the amount of trees in and around their
neighbourhood have a statistically significant lower propensity to report that the risks
described by local and global phenomena are extremely or very serious compared to their
counterparts who are other than strongly satisfied. In other words, individuals who are
strongly satisfied with the amount of trees in and around their neighbourhood are less likely

to acknowledge that the risks posed by extreme heat and by global warming and climate
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change are extremely and very serious for their households and ways of life. Hence, our
H2 is confirmed.

Social Capital: Models 2A and 2B systematically suggest that PASS-2017
respondents who strongly agree that they live in close-knit neighbourhoods have a
statistically significant lower propensity to report that the risks described by local and
global phenomena are extremely or very serious compared to their counterparts who are
other than strongly agree. Effectively, individuals who strongly agree that they live in a
close-knit neighbourhood are less likely to believe that the risks posed both by extreme
heat and by global warming and climate change are extremely and very serious for their
households and ways of life. H3 is confirmed for the two risks explored in this study.

3.2.Exposure

The study finds respondents self-reporting personal experience of heat-related
symptoms or illness have a greater propensity to report that the risks described by both
local phenomena and global phenomena are extremely or very serious (Models 1A and
1B). Thus, H4 is confirmed.

3.3.Effects of Place Attachment

Model 2A suggests that individuals who strongly agree that they are attached to
their neighbourhood have a statistically significant higher propensity to report that the risks
from extreme heat are extremely or very serious compared to their counterparts who are
other than strongly agree. I did not observe a similar association between place attachment
and the global phenomena with regard to global warming and climate change in Model 2B.

Thus, H5 is confirmed.
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3.4.Socio-Political Ideology

The study also observes that respondents who describe themselves as liberal have
a greater propensity to report that the risks described by both local and global phenomena
are extremely or very serious than their counterparts who position themselves as

conservative to moderate (Models 1A and 1B). Hence, H6 is confirmed.

4. Discussion

This study explored how socio-spatial, attitudinal and socio-demographic
indicators affect locals’ (N=496) in the Phoenix Metro Area in acknowledging the severity
of the risk posed by 1) extreme heat, and 2) global warming and climate change for their
households and ways of life. Increasingly people throughout the world perceive climate
change as a serious threat (Lee et al., 2015), but there is limited research exploring local
versus global risks. | find the factors influencing perception of local versus global climate
risks are not the same.

Adaptive Capacity: Social Structure, Green Space, Social Capital

Social structure affects risk perception; race is strongly associated with
acknowledging the risks posed by extreme heat, whereas income is strongly associated with
acknowledging the risks posed by global warming and climate change. More specifically,
individuals with Latino or Hispanic racial background are more likely threatened by the
risks caused by extreme heat compared to White-Anglo and other racial backgrounds.
Respondents with lowest-income levels ($40k or under), are more likely threatened by the

risks posed by global warming and climate change compared to their counterparts with
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higher-income. These findings are highly in line with the literature that links racial or ethnic
status and income level to the adaptive capacity to respond to hazards (Harlan et al., 2006;
Chow et al., 2012).

Social structure is connected to local environment in many cities and specifically
for the Phoenix Metro Area, high-income neighbourhoods are located closer to the desert
with lower population density and more green areas providing shade (Jenerette et al., 2007),
with lower night-time temperatures that cool surface quicker than neighbourhoods in the
urban core (Connors et al., 2013). Neighbourhoods with a predominantly Latinx
population are more likely to experience extreme heat conditions in Phoenix (Harlan et al.,
2006). Our results further amplify these results illustrating that that social structure affects
perception of local and global climate risks.

In terms of green space, our analysis finds that individuals, who are strongly
satisfied with the amount of trees in and around their neighbourhood, are less likely
acknowledge that the risks posed by extreme heat and global warming and climate change
are extremely or very serious for their households and ways of life. Studies find that less
affluent citizens in the Phoenix Metro Area live in less green spaces and have socio-spatial
disadvantages in accessing urban green facilities (Harlan et al., 2006; Jenerette et al., 2007;
Jenerette et al., 2011). Many cities are adopting urban resiliency planning and greening
strategies (Fainstein, 2018; Haase et al., 2017), yet focusing on social justice in resilient
urban planning is controversial as case studies from many major cities show that urban
greening becomes a tool for attracting affluent locals for new residential projects,
especially those which take place in gentrified neighbourhoods (Yazar et al., 2020a;
Pearsall, 2010; Dooling, 2009). More research is needed to better understand the extent to
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which investing in green spaces without considering social justice can heighten climate
injustices, and how the uneven distribution of green spaces in cities worsens locals’
adaptive capacity to extreme weather changes. Satisfaction with green space moderates
perceptions of local and global climate risks.

Leiserowitz (2005) finds that most Americans believe that the future threat of
climate change will impact people and places that are temporally and geographically
distant. From a social capital perspective, | find that respondents, who identify a sense that
they live in close-knit neighbourhoods, are less likely to acknowledge the risks posed by
both extreme heat and by global warming and climate change as extremely or very serious
for their households and ways of life. This result supports literature suggesting that higher
social capital increases adaptive capacity (Aldrich, 2012; Alrich & Meyer, 2014). More
research is, however, needed to better understand the underlying cultural and cognitive
reasons based on which people acknowledge risks from weather changes but do not show
similar concern about global-level climate change, and how this potential proximity-based
bias affects action-taking for increasing individuals’ adapting capacity to a changing
climate.

Exposure

Regarding heat exposure, | find that personal experience of heat-related symptoms
or illness is associated to a greater propensity of acknowledging the severity of risks related
to extreme heat and global warming and climate change. The literature shows that the
degree of seriousness in personal damage and time duration after the damage affect
people’s perceptions about the seriousness of climate change (Saad, 2015; Egan & Mullin,
2012).
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Place Attachment

The role of place attachment suggests different patterns in acknowledging the
severity of risks posed by extreme heat or global warming and climate change. More
specifically, individuals who strongly agree that they are very attached to their
neighbourhood see the risk posed by extreme heat as extremely or very serious for their
households and ways of life. Yet, place attachment is not significantly associated with
perceived risks from global warming and climate change. These results show that
neighbourhood (local) attachment is more concerned with the observable local weather
changes but does not necessarily link them to the global warming and climate change. This
complement research findings suggesting that individuals with high levels of global
attachment are more concerned about climate change compared to individuals with

stronger national attachment (Devine-Wright et al., 2015).

Political Beliefs

From a political beliefs perspective, | find that individuals who describe themselves
as liberal have a greater propensity to acknowledge the risks posed by extreme heat and by
global warming and climate change as extremely or very serious for their households and
ways of life. This supports existing findings suggesting that people with liberal political
beliefs are more likely to recognize the risks posed by climate change and support policies
to tackle extreme weather changes compared to people who are moderate and conservative
(Bohr, 2017; Hamilton et al., 2015; Marquart-Pyatt, 2014; McCright & Dunlap, 2011).
Moreover, Bromley-Trujillo & Poe (2020) find even though Democrat controlled states
tended to be climate policy adopters; without a high degree of salient climate conditions,
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their climate adoption rate decreases. Also, researches find that power dynamics on the
local and state levels moderately influence local climate action (Gurney et al., 2021). As
this result suggests that conservatives may not feel as threatened as liberals, the
Republican-dominated state administration in Arizona could use state-level policy-making
mechanisms to advance the policy beliefs associated with climate and heat of more
conservative Phoenicians, while more liberal residents may feel more threatened because
of the inaction to support their beliefs and concerns, such as increasing adaptive-capacity
of the vulnerable urban population in the Phoenix Metro Area. More research is needed to
identify how the public issue salience plays important role in influencing the institutional
and organizational capacities of the cities of Phoenix Metro Area and whether they are
constrained by the state-level decisions for further climate adaptation measures and actions.

Adaptive capacity has social and biophysical aspects, such as reducing exposure to
heat through the increased tree canopy. Social structure (race and ethnicity and income),
greenspace, and social capital influence perceptions of climate risk. Satisfaction with tree
canopy and high levels of social capital reduce the perception of risk, while Latinx identity
and low-income status increases likelihood of perception of risk.

Exposure and liberalness increase the perception of risk. Latinx identity and strong
place attachment are associated with perceived local risks, low-income with global risk,
while exposure, political ideology, greenspace and social capital are associated with both
local and global. The differences in significant factors for local versus global illustrates
important scalar differences; only one adaptive capacity social structure, income, is
associated with perception of a risk of global warming and climate change, while Latinx
identity is associated with the perception of local risk. Interestingly high levels of social
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capital and satisfaction with tree canopy reduce the perception of both local and global
risks, perhaps illustrating a buffering effect of adaptive capacity at the neighborhood level.
Exposure and political ideology are strong and significant predictors of both local and
global risk illustrating critical links in perception, which may, in turn, affect support for

policy changes, an area for future research.

5. Conclusion

As socio-spatial and socio-demographic inequalities vary in each city, these
inequalities must be taken into account when deploying climate adaptation actions.
Importantly, our results indicate that the historical legacy of race-based segregation and
redlining in urban planning is coupled with the existing dominant political constellation
and discourse in climate change beliefs, which directly exacerbates the adaptative
capacities of citizens, especially through increased exposure and limited green space. In
this sense, it is important to unveil in which ways either local or state governments are
claiming to act on behalf of citizens to accelerate or inhibit climate actions; and whether
their actions lead in increasing or decreasing the levels of people’s adaptive capacity.

The scalar dimensions of beliefs about the aforementioned risks, therefore, can
bring into particularly sharp focus the ways in which inequalities are created and
maintained by the existing urban planning, social and political processes. In thinking
through what response could local or state governments generate in the midst of changing
climate, it is also necessary to understand whether there are civil society and grassroot
organizations that increase public issue salience in the form of climate issue attention.

Although in some cases local, state, and federal governments might share common
117



thoughts about climate change, the key question is how such institutional and
organizational alliance is challenged by public salience supported by grassroots to generate
climate actions for vulnerable people’s priorities. Consequently, adaptive capacities of
urban populations cannot be understood without the scales of institutions and organizations
embedded within the existing socio-political, economic and infrastructure contexts. Further
studies must pay attention to city-wide socio-political priorities, infrastructural challenges,
and alternative governance reconfigurations suggested by bottom-up that aim to address
the existing climate injustices.

This study has demonstrated that the ever-increasing vulnerability of cities to local
and global climate change are perceived differently depending on their adaptive capacity
based on race, income, their proximity to urban green space, their place attachment and
social capital, personal experiences of heat-related symptoms or illnesses, and political
beliefs. The existing weak resiliency in urban infrastructure and planning, as well as
political institutions that fail to act to mediate climate change shape locals’ perceptions of
risks posed by both extreme weather conditions and global climate change. More
importantly, the aforementioned factors have a direct impact on determining people’s
adaptive capacity.

Risk perceptions are politicized through socio-demographic polarization,
individual political beliefs, and urban planning (e.g. access to urban green space). The
contest between political and social priorities — more of a power — agency dynamics -
clearly exacerbate vulnerabilities and raise concerns around equity and justice in climate

adaptation through neighborhood improvements. The political ecology of social exclusion
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through the access of public lands and socio-spatial inequality in urban climate adaption

planning must be given sufficient attention in further studies.
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CHAPTER 5
RESEARCH FINDINGS SYNTHESIS

Climate change research increasingly calls for broad analyses with diverse
perspectives and knowledges. This dissertation sought to analyze three issues of concern
related to climate change in urban contexts; governance, beliefs systems about climate
change, and the risk perceptions of global climate and local weather changes.

Cities that are unable or unwilling to advance climate governance structures to
implement adaptation and mitigation strategies inevitably exacerbate power asymmetries
and perpetuate climate injustice for vulnerable populations (Hughes, 2013; Holland, 2017).
Climate justice literature increasingly engages with three pillars of justice frame, 1)
concerns fair distributions, 2) political and social recognition, and 3) procedural inclusion,
which are seen as necessary capabilities to address the basic needs, rights and political
processes to adapt to global environmental challenges (Schlosberg, 2012). | argue that
analyzing urban climate governance requires closer attention to the three pillars of climate
justice focusing on the outcomes of urban climate governance (e.g. policy outcomes,
regulations, and climate adaptation and mitigation implementation strategies) that have the
power to leverage or inhibit the political and social recognition of changing climate, fair
distributions of climate mitigation and adaptation strategies, and who is included, or
excluded, in the decision-making process. My research on urban climate governance shows
how the contest between political and social priorities and agency dynamics jeopardize
governance reconfigurations suggested by the bottom-up that aim to address the existing

climate injustices.
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Participation in decision-making processes requires power (e.g. political,
economic, social) and power is not fairly distributed among the most vulnerable socio-
economic groups; nevertheless, the unfair power structures might be dismantled
by bottom-up local actions spurred through grassroots and civil society organizations.
Embracing deliberative engagement in urban climate governance through inclusive,
bottom-up processes, may help support transitions to fair distributions and recognition over
time.

This dissertation has some limitations, as with most research, that are essential to
mention here. This research's case studies are focused on two different urban environments,
namely the Istanbul and Phoenix Metro Areas. Therefore, the results highlighted from the
two selected cities cannot be directly generalizable for cities outside Turkey and the United
States. On the other hand, the urban governance framework developed in Chapter 2 drew
on fieldwork and evidence from Istanbul to better understand climate decision-making and
generate effective climate strategy tools to other cities that are part of a unitary system of
government.

Climate change adaptation research requires multi-stakeholder engagement
(including community members, civil society, organizations and institutions interplay in
different administrative scales) for micro-spatial scale context (Corfee-Morlot, 2011;
Waters & Adger, 2017); qualitative data supplemented with in-situ conclusions generate
policy-relevant insights for local contexts. Challenges associated with the current covid19
pandemic, such as travel restrictions and border closures, prohibited further fieldwork
planned in the Phoenix Metro Area and in Istanbul. An innovative mixed-method approach
allowed integrated econometric analyses focused on climate justice and adaptive capacity
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in the Phoenix Metro Area, explained in detail in Chapters 3 and 4, are examined using the
existing Phoenix Area Social Survey (PASS) data which is part of the CAP-LTER collected
in 2011 (Harlan et al., 2017) and 2017 (Larson et al., 2019).

In Chapter 2, my research highlights the general structure of urban climate change
governance; it also provides insights on how climate change is governed in a megacity,
outside of the Western context, under a unitary system of government in Turkey. Urban
climate governance is highly connected to national policies and regulations as well as to
the regional and global networks. The commitment to reflect complex and fragmented
policy issues through collaboration between national government actors beyond nation
states (e.g. supranational and intergovernmental organizations, as well as global networks)
is produced through global or regional climate agendas, such as the Paris Agreement, and
the European Green Deal. The transnational climate networks also represent an affirmation
of partnerships as a central strategy to contribute agenda settings and diffusing best local
climate adaptation and mitigation solutions through collaborating across geographical and
administrative borders.

Research in Istanbul shows that the climate change agenda for Istanbul is
introduced by the transnational municipal networks and adopted by the IMM. The
collaboration between the local government and the transnational network did not inform
the national government on potential policy change or adaptation to climate change. The
external bodies of urban governance are not included in the climate agenda-setting
processes. | find that swings in political leadership, the divergence between the existing
laws and newly adopted urban climate agenda, and conflicting priorities between policy
entrepreneurs generate barriers to long-run and tangible climate change actions in Istanbul.
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On the other hand, | argue there is an opportunity space for local governments to co-create
new governance mechanisms, as the national government does not have the capacity to
lead climate change action, nor is there political will and focus at the highest levels of
government to engage deeply in this policy space.

The role of top-down agenda-setting in Istanbul climate governance raises important
questions about the inequity in climate change impacts and the important role that beliefs play
in policymaking in democratic societies. In democratic societies, efforts to scale local
mitigation to meet global goals and to implement adaptation plans to address community
needs are influenced in part by local beliefs in climate change (Moser & Ekstrom, 2010).
Researchers show that the right-wing politicians and their populist agendas have negative
impacts on domestic and international climate policy ambitions. Right-wing populist
politicians — with the support from the media - infuse climate skepticism to support fossil
fuel-based industries and economy in certain regions (Zuk & Szulecki, 2020; Batel &
Devine-Wright, 2018), which consequently leads to the polarisation of society and
increases social tensions for climate change mitigation and adaptation strategies (e.g.
support for Green New Deal in the US or The European Green Deal). Therefore, the
mitigation of and adaptation to climate change are not only about technological
advancements or financial issues; they are highly related to cultural, cognitive, and

political-ideology imaginaries.

In Chapter 3, | focus on factors, such as gender, age, race, education, employment,
parenthood as well as heat exposure and political beliefs influencing climate change beliefs

in the USA's fifth-largest metropolitan area, the Phoenix Metropolitan Area, which is
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extremely vulnerable to climate change due to its geographical location in the Southwestern
US with average summer temperatures in excess of 106.2 °F (41.2°C) (NOAA 2020;
Putnam et al., 2018; Hondula et al., 2018). Cities of the Southwest of the USA are testbeds
for urban resilience because of the drastic weather changes (e.g. extreme heat), which
enable experimentation through city-science partnerships in terms of adaptation (Hondula
et al., 2019). On the other hand, exploring beliefs in climate change among urban dwellers
with different exposures and socio-demographic vulnerabilities is necessary to understand
and address the obstacles that decrease people’s adaptive capacity in the changing climate.

| find that belief in climate change and global warming among urban populations
in the Phoenix Metro Area is positively associated with race, high levels of education,
personal experience with heat-related illnesses, and liberal beliefs. Widespread agreement
about climate change is found within the scientific community, but general populations,
especially in the USA, lag in accepting climate change. Critically there are important
justice dimensions absent in the existing literature relevant to understanding beliefs and
impacts of climate change. Unpacking these factors could help inform policymakers and
civil society organizations in their efforts to design more “just adaptation” strategies. As
conventional urban planning approaches are inadequate for dealing with climate
vulnerabilities, more analyses must also include climate justice in order to address the
underlying governance structures and institutional systems and whether injustice is likely
to occur as a result of urban decision making.

Chapter 4 focuses on the drivers affecting people’s perceptions of global and local
climate risks; it is essential to understand people’s existing vulnerabilities and adaptive
capacities in the midst of a changing climate. I investigated the Phoenix Metro Area urban
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population’s perceptions of two risks, extreme heat and global warming and climate change
examining how satisfaction with the number of trees in and around their neighborhood,
their attachment to their neighborhood, and their sense of close-knit relations in their
neighborhoods affects their perceptions. The aforementioned variables were examined
with a range of adaptive capacity social structure factors: gender, age, income levels, race,
education, and employment status; and their personal experience with heat-related
symptoms or illnesses, and their political beliefs. Results show that the threats of extreme
weather and global climate change are perceived differently by individuals depending on
their vulnerabilities and capacities to adapt.

| find that greenspace and social capital, aspects of adaptive capacity, reduce the
perception of risk at both the local and global scale. Individuals’ place attachment increases
the perception of local but not global risk. Latinx identity is associated with local but not
global risk perception. Liberalness and experience of heat-related symptoms are significant
predictors of risk perception at both the local and global scales. The results demonstrate
that greenspace and tight-knit communities, aspects of adaptive capacity, serve as
protective elements reducing climate risk perception. It is critical to examine individual
aspects of adaptive capacity (such as income and education) and community-based
determinants. Factors such as ethnic identity and connection to place are more closely
associated with local versus global risks. In contrast, political ideology and personal
experiences moderate the perception of both local and global risks.

Research in the Phoenix Metro Area underlines the importance of integrating
analyses of justice and addressing power imbalances among urban populations in climate
beliefs models. The Phoenix Metro Area is a unique case, as the city has been dramatically
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experiencing the direct impacts of the changing climate due to its geographic location.
More importantly, the dominant political constellation and discourse against human-driven
climate change consequently hinders vulnerable groups’ maneuvering space to demand
climate actions at the state-level; inaction at the state-level limits local action. The results
from Chapter 3 and Chapter 4 clearly show that the city-wide infrastructural challenges
(unevenly distributed environmental amenities and uneven development of
neighbourhoods) create obstacles for vulnerable groups’ capacity to adapt to the extreme
weather events; future work will explore how these same processes and the resulting spatial
injustice may inhibit collective action from the bottom-up.

The two regression-models should be tested by researchers in other cities to
generate comparative results about the role of climate change impact exposure, adaptive
capacity, and political ideology on climate change beliefs. Collectively this research
agenda provides a foundation for understanding local political support for urban climate
change policy. Integrating this effort with multi-level governance perspectives, such as
explored in chapter 2, reveals the dynamics of urban climate governance, such as the
intersection of local or individual perceptions (and collective action) with national political
agendas. Exploring these ideas with cases from different contexts will result in a greater
understanding of multi-level governance processes that generate urban climate change

policy adoption (or inaction).
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Identified
Codes for the

Interviewees

Sectors

Positions

NG1 National government | Officer, the Ministry of Energy and
Natural Resources

NG2 National government | Officer, the Ministry of Energy and
Natural Resources

NG3 National government | Officer, the Ministry of Environment
and Urbanization

LG1 Local government Environmental Engineer, Istanbul
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LG2 Local government Environmental Engineer, Istanbul
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LG3 Local government Environmental Engineer, Istanbul
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LG4 Local government Urban Planner, Istanbul Metropolitan
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Municipality

Ul Unions Urban Planner
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Variable Pair
[1] "AGE_perc" "KIDSUnder6"
[1] "AGE_perc” "Q100RECODE (Employment)"
[1] "AGE_perc" "Q104(Education)"
[1] "AGE_perc" "Q109 (Political Ideology)"
[1] "AGE_perc" "RACENET2"
[1] "KIDSUnder6" "Q109 (Political 1deology)"
[1] "KIDSUnder6" "RACENET2"
[1] "MODE" "KIDSUnder6"
[1] "MODE" "Q100RECODE (Employment)"
[1] "MODE" "AGE_perc"
[1] "MODE" "RACENET2"
[1] "MODE" "Q104 (Education)"
[1] "MODE" "Q109 (Political Ideology)"
[1] "MODE" "Q111 (Gender)"
[1] "Q100RECODE (Employement)" "KIDSUnder6"

[1] "QLO00RECODE (Employment)" "Q109 (Political Ideology)"

[1] "Q100RECODE (Employment)" "Q104 (Education)”

[1] "Q100RECODE (Employment)" "RACENET2"

[1] "Q104 (Education)" "KIDSUnder6"

[1] "Q104 (Education)" "RACENET2"

[1] "Q104 (Education)" "Q109 (Political 1deology)"

[1] "Q111 (Gender)" "KIDSUnder6"

[1] "Q111 (Gender)" "Q100RECODE (Employment)"

[1] "Q111 (Gender)" "AGE_perc"

[1] "Q111 (Gender)" "RACENET2"

[1] "Q111 (Gender)" "Q104 (Education)"

[1] "Q111 (Gender)" "Q109 (Political 1deology)"

[1] "Q239 (Personal illness due to heat)" "KIDSUnder6"

[1] "Q239 (Personal illness due to heat)" "Q100RECODE
(Employment)”

[1] "Q239 (Personal illness due to heat)" "AGE_perc"

[1] "Q239 (Personal illness due to heat)" "RACENET2"

[1] "Q239 (Personal illness due to heat)" "Q242 (Called 911 or
visited hospital due to heat)"

[1] "Q239 (Personal illness due to heat)" "MODE"

[1] "Q239 (Personal illness due to heat)" "Q104 (Education)”
[1] "Q239 (Personal illness due to heat)" "Q109 (Political
Ideology)”

[1] "Q239 (Personal illness due to heat)" *Q240 (Others have
illness due to heat)"

[1] "Q239 (Personall illness due to heat)" "Q111 (Gender)"
[1] "Q240 (Others have illness due to heat)" "KIDSUnder6"
[1] "Q240 (Others have illness due to heat)" "Q100RECODE
(Employment)”
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Crammer's V

0.3613588
0.2243522
0.05664526
0.008831151
0.1929365
0.02859964
0.1554441
0.1091982
0.1810928
0.1200509
0.2297096
0.2006067
0.06302904
0.01152775
0.03537825
0.05180808
0.1374733
0.03324067
0.05144223
0.1854828
0.03706273
0.08397965
0.1157468
0.02956163
0.02738949
0.04352617
0.042356
0.05334975
0.01917542

0.1042329
0.1115937
0.08248906

0.06214737
0.03230842
0.0123502

0.3898708
0.02600456

0.0410279
0.03554967



[1] "Q240 (Others have illness due to heat)" "AGE_perc"
[1] "Q240 (Others have illness due to heat)" "RACENET?2"
[1] "Q240 (Others have illness due to heat)" "MODE"

[1] "Q240 (Others have illness due to heat)" Q104 (Education)"

[1] "Q240 (Others have illness due to heat)" "Q109 (Political
Ideology)”

[1] "Q240 (Others have illness due to heat)" "Q111 (Gender)"
[1] "Q240 (Others have illness due to heat)" "Q242 (Called 911
or visited hospital due to heat)"

[1] "Q242 (Called 911 or visited hospital due to heat)"
"KIDSUnder6"

[1] "Q242 (Called 911 or visited hospital due to heat)"
"Q100RECODE"

[1] "Q242 (Called 911 or visited hospital due to heat)"
"AGE_perc"

[1] "Q242 (Called 911 or visited hospital due to heat)"
"RACENET2"

[1] "Q242 (Called 911 or visited hospital due to heat)" "MODE"
[1] "Q242 (Called 911 or visited hospital due to heat)" "Q104
(Education)"

[1] "Q242 (Called 911 or visited hospital due to heat)" "Q109
(Political Ideology)”

[1] "Q242 (Called 911 or visited hospital due to heat)" "Q111
(Gender)"

[1] "RACENET2" "Q109 (Political 1deology)"
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0.06463527
0.0718473
0.02360175
0.003197032
0.007988256

0.04906772
0.04496726

0.07927083

0.02669648

0.01509293

0.05204049

0.1007245
0.03572735

0.01397728

0.002647977

0.01767036
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CRAMMER'’S V FOR PASS-2017 DATA
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[1]"
[1]"
[1]"
[1]"
[1]"
[1]"
[1]
[1]"
[1]"
[1]"
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]"
[1]"
[1]"
[1]"

Variable Pair

AGE_Q50" "q62" (income)
AGE_Q50" "g57" (employment)
AGE_Q50" "q63" (education)
AGE_Q50" "q64" (gender)
AGE_Q50" "ethnicity"
AGE_Q50" "q9a" (green space)

"AGE_Q50" "q11d" (attachment)

AGE_Q50" "ql2a" (social capital)
AGE_Q50" "g21" (heat exposure)
AGE_Q50" "q67" (political beliefs)

"q62"
"q62"
"q62"
"q62"
"q62"
"q62"
"q62"
"q62"
"q62"
"g57"
"g57" "
"g57" "
"g57" "
"g57" "
"g57" "
"g57" "
"g57" "
"q63"

"q63"
"q63"
"q63"
"q63"
"q63"
"q63"
"q64"
"064
"g64
"064
"064
"g64

(income) "g57" (employment)
(income) "g63" (education)
(income) "q64" (gender)
(income) "ethnicity"

(income) "g9a" (green space)
(income) "q11d" (attachment)
(income) "g12a" (social capital)
(income) "g21" (heat exposure)
(income) "g67" (political beliefs)
(employment) "g63" (education)
g64" (gender)

ethnicity"

q9a" (green space)

gl1d" (attachment)

gl2a" (social capital)

g21" (heat exposure)

g67" (political beliefs)
(education) "g64" (gender)
"ethnicity"

"g9a" (green space)

"gl1d" (attachment)

"gl2a" (social capital)

"g21" (heat exposure)

"g67" (political beliefs)
(gender) "ethnicity"

"g9a" (green space)

"gl1ld" (attachment)

"gl2a" (social capital)

"g21" (heat exposure)

"g67" (political beliefs)

ethnicity” "q9a" (green space)
ethnicity” "q11d" (attachment)
ethnicity” "ql2a" (social capital)
ethnicity” "q21" (heat exposure)
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Crammer's V

0.1067696
0.1366696
0.03392151
0.03607646
0.2532516
0.06247093
0.1268784
0.07155929
0.1019696
0.07693319
0.1326538
0.2189903
0.09450023
0.2839928
0.08305438
0.04017212
0.001463309
0.1028497
0.02410297
0.08300463
0.1168141
0.003425748
0.049692
0.03593813
0.02549732
0.08979408
0.06496219
0.1067797
0.2204635
0.0820594
0.04332899
0.01216824
0.07382634
0.08306929
0.09112452
0.02430963
0.01065507
0.03836529
0.06460816
0.03099853
0.09526277
0.09509348
0.05443628
0.06028975



[1]"
"g9a" "gqlld" (attachment)
[1]"
[1]"
[1]"
[1]"
[1]"
"g11d" "g67" (political beliefs)
[1]"
"gl2a" "g67" (political beliefs)

11"

[1]

[1]
[1]

ethnicity” "q67" (political beliefs)

g9a" "gl2a" (social capital)

g9a" "g21" (exposure)

g9a" "g67" (political beliefs)

gl1d" (attachment) "gl2a™ (social capital)
gl11d" "g21" (heat exposure)

gl2a" "g21" (heat exposure)

021" (heat exposure) "q67" (political beliefs)
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0.02659677
0.144353
0.1088931
0.04181178
0.009676895
0.2749688
0.002124335
0.02915709
0.001295999
0.008222283
0.05667454
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m l(nowledge Enterprise

Abigail York

Development

EXEMPTION GRANTED

CLAS-SS: Human Evolution and Social Change, School of (SHESC)

480/727-6889
Abigail.York@asu.edu

Dear Abigail York:

On 6/5/2019 the ASU IRB reviewed the following protocol:

Type of Review:

Initial Study

Title: | Cities in multi-level urban governance perspectives:
Comparing Istanbul and Phoenix
Investigator: | Abigail York
IRB ID: | STUDY00010043
Funding: | None
Grant Title: | None
Grant ID: | None

Documents Reviewed:

» recruitment script Graduate Researcher.pdf,
Category: Recruitment Materials;

* Protocol, Category: IRB Protocol;

* Interview Questions Translated, Category:
Translations;

* Recruitment Script Translated, Category:
Translations;

* Consent Document Social Behavioral, Category:
Consent Form;

* Interview Questions, Category: Measures (Survey
questions/Interview questions /interview guides/focus
group questions);

« Recruitment Script Translated PI, Category:
Translations;

* Consent Form Translated, Category: Translations;
» recruitment script PL.pdf, Category: Recruitment
Materials;

* Translation Certificate, Category: Translations;
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The IRB determined that the protocol is considered exempt pursuant to Federal
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In conducting this protocol you are required to follow the requirements listed in the
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