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Abstract

All over the world, there is a pressing need to better understand how climate change has been incorporated into governmental
agendas, and evaluate the status of adaptation planning and interventions at the local level. In this paper, we seek to contribute
towards bridging this gap by identifying local practices connected to climate adaptation in six large Brazilian cities, and
presenting a framework, based on the existing literature, for assessing constraints to adaptation across the municipal level.
Although local governments are not the only actors who can take the lead through their actions, the employed framework
considers that effective adaptation planning in urban areas is highly dependent on municipal efforts. Our findings indicate that
six aspects have the highest levels of impact on adaptation in the Brazilian cities studied: administrative practices, political will,
level of commitment, mismatch between the scale of urban issues and the extent of local government authority, pressures from
private sectors, and inspection. Although these barriers are not specific only to climate issues and can be identified in other
environmental arenas, when combined, they cause and worsen constraints to advancing urban adaptation at the local level.
Specifically concerning the local dynamics of urban planning, the combination of pressures from private sectors and insufficient
inspection negatively affects the ability of these cities to consolidate adaptation interventions. Our results are helpful in the
context of large cities, particularly in Global South, where, as in Brazil, competitive urbanism and specific interest groups
confront municipal efforts, and make achieving adaptation more difficult.
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Introduction

Globally, cities face significant risks from climate change. The
impacts of this phenomenon create numerous challenges, in-
cluding changes in air temperature and precipitation (mean
and extreme), sea level rise, and increased intensity and fre-
quency of natural hazards. This increases the frequency and
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severity of flooding, landslides, and heat waves and compro-
mises critical services such as electricity, water supply, health,
and emergency services (IPCC 2014). City governments
worldwide are increasingly introducing adaptation actions to
minimize these impacts; however, the speed of this varies
widely (Carmin et al. 2013). Adaptation is part of a socio-
environmental-political process (Brown and Westaway
2011), which is closely dependent on the willingness to un-
dertake adaptive measures, the availability of and the ability to
deploy resources appropriately, and the arrangement of condi-
tions that facilitate or hamper the consolidation of initiatives.
Although local governments are not the only urban actors who
can lead and deliver adaptation actions—rather, a set of state
and non-state actors play key roles (Broto 2017; Araos et al.
2016)—we assume that effective adaptation planning in urban
areas is closely dependent on municipal efforts. This assump-
tion is even more deeply rooted in the context of large cities in
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Global South, characterized by globalization, competitive ur-
banism, and austerity measures, where one can observe the
rise of powerful regimes and interest groups that make achiev-
ing sustainable adaptation even more difficult (Chu et al.
2017).

While the literature describes some common barriers for
adaptation (Araos et al. 2017; Ford et al. 2011; Eakin and
Patt 2011; Burch 2009, 2010; Moser et al. 2010), few frame-
works focus on the Global South. To address this, this paper
reviews a set of dimensions that affect the ability of local
governments to advance in adaptation, and presents a frame-
work, based on existing literature, for assessing constraints on
adaptation across the municipal level. The goal is to illustrate
the potential uses of this framework through its application to
six large Brazilian cities, located in four different macro-
geographic regions, where climate impact stressors are expect-
ed to compound serious problems associated with historically
haphazard processes of urbanization, dominated by private
interests. The analysis provided in this paper addresses two
policy-relevant and critically important research questions: (1)
What has been implemented in terms of adaptation practices
in large Brazilian cities? and (2) What are the most critical
aspects for advancing adaptation in these cities? With this
paper, we aim to present the first attempt at characterizing
the status of adaptation planning and interventions in
Brazilian metropolitan cities, and provide insights, which
may be helpful to local urban planners, practitioners, and
decision-makers in the South global context.

From this perspective, this paper provides, in the
“Literature review and conceptual framework” section, an
overview of the literature and the conceptual framework,
which includes five dimensions that restrict local government
efforts to advance in adaptation. The “Methodology” section
presents the methodology, and the “Results” section contains
the results, which include practices connected to adaptation in
the six cities, application of the framework and qualitative
assessment. The “Discussion and conclusion” section pro-
vides a reflection on the applicability of the framework.

Literature review and conceptual framework

Empirical studies highlight that advancing climate policies
and adaptation initiatives requires flexibility for governments
to be able to frame climate change in relation to local prob-
lems, i.e., promoting sustainable development and improving
communities’ quality of life (Ryan 2015; Bulkeley 2010).
Identifying opportunities to advance urban adaptation is a
challenge for decision-makers and practitioners. A
mainstreaming approach may be helpful to create synergetic
effects, increase resource efficiency, reduce contradictions be-
tween policies, and avoid competition between adaptation and
other policy priorities (Runhaar et al. 2018; Uittenbroek et al.
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2014; Aylett 2015). Aligning climatic responses with urban
sustainable measures potentially delivers multiple economic,
social, and environmental benefits that go beyond adaptation.
Interventions to improve green infrastructure and urban mo-
bility are examples of adaptive measures that help cities to
achieve sustainable outcomes, bringing co-benefits such as
mitigation of heat island effect, better air quality, and reduced
congestion (Geneletti and Zardo 2016; Rosenzweig et al.
2015). Cities must also be prepared to deal with climate im-
pact stressors, including changes in air temperature and pre-
cipitation, sea level rise, and increased intensity and frequency
of natural hazards (Rosenzweig et al. 2015). Thus, adaptation
should also be focused on specific actions, e.g., preventative
and response planning, monitoring systems, risk mapping,
and simulations (Eakin et al. 2014). Combined, these actions
improve the capacity of a city to cope with climate change and
reduce the negative effects of flooding, landslides, and heat
waves, for example.

While interrelated opportunities are important, a number of
barriers hamper urban adaptation progress. For example,
Burch (2009, 2010) in her studies of Canadian cities shows
that, despite having relatively similar levels of the resources
needed to respond to climate change, the municipalities have
nevertheless followed very different paths, which suggests
that there are further aspects to be considered when assessing
adaptation policies. Moser et al. (2010) present a systematic
framework to identify barriers at each stage of an idealized
adaptation process. Their framework combines problem de-
tection and awareness raising; information; (re)definition of
problem; development, assessment, and selection of
adaptation options; monitoring the environment and
outcome of the realized options; and evaluation. However,
when applying this framework in the context of coastal
management on the North Coast of Sdo Paulo, Brazil,
Simdes et al. (2017) found that many of the stages identified
by Moser et al. were not entirely applicable to the Brazilian
context. They suggest making information on climate risks
available and accessible, fostering anticipatory planned adap-
tation, and developing leadership are preconditions to over-
come the most prevalent barriers identified for adaptation in
the region (e.g., perception of signal, information, manage-
ment context, and leadership).

Ford et al. (2011) identify that institutional challenges,
political-short termism, and complacency towards climate
change are the most common barriers to adaptation
development and implementation in developed countries.
Using selected case studies of adaptation planning, Eakin
and Patt (2011) highlight that lack of motivation, insufficient
resources or financing, lack of technical capacity, insufficient
information, inadequate or inappropriate policy incentives,
and cultural factors are significant constraints to adaptation.
In their study in Dhaka, Bangladesh, Araos et al. (2017) found
that the lack of coordination between local government
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organizations, lack of transparency, and the limited human and
financial resources act as barriers to municipal adaptation
planning.

While these selected examples of the literature endorse
some common barriers for adaption, they shed light on the
fact that adaptation actions on the ground are primarily local
and context-specific, and their implementation is dependent
on the individual socio-political situation (Klostermann et al.
2018). Consistent with these findings, and considering the
under representation of the Global South in the existing liter-
ature, in this section, we propose a framework that includes
five dimensions and 13 elements that affect the ability of local
governments to advance in adaptation. The framework pro-
vides an opportunity to understand how the elements influ-
ence and interact with each other in shaping climate adapta-
tion, and to explore to what extent they explain the delays to
adaptive actions (Fig. 1).

Cognitive factors

Most analyses recognize that the perception that cities are at
greater risk of damage is one of the main motivations for
initiating adaptation planning and implementation at the local
level (Runhaar et al. 2018; IPCC 2014; Carmin et al. 2013).
Aligned with risk perception, the level of awareness of prac-
titioners, planners, and decision-makers about the urgent need
for promoting adjustments to minimize climate effects is a
critical cognitive factor that affects adaptation (Runhaar
et al. 2018). Indeed, shifting temperatures and precipitation
will affect the availability of resources (e.g., water, energy,
food), amplify existing social vulnerabilities, and negatively
influence the well-being of residents (Aylett 2015; IPCC
2014; Carmin et al. 2013). Reframing climate change as a
local problem that affects all of us and realizing that local
governments play an important role in climatic governance
and transformative urban processes are crucial for bringing
adaptation into the municipal agenda (Broto 2017; Bulkeley
2010). The cases of Durban and Quito, two cities in the Global

South, for example, well illustrate the relevance of this cities’
government realization to lead development paths, which pro-
mote sustainability and resilience by addressing the projected
impacts of climate change (Carmin et al. 2012).

Staff, information, and financial resources

The literature highlights that resources, including staff, infor-
mation, and funding, are critical aspects for advancing urban
adaptation (Runhaar et al. 2018; Aylett 2014; Carmin et al.
2013; Bulkeley 2010; Bulkeley & Broto, 2013). Given the
cross-acting nature of effective responses to climate change,
integrated actions involving technical competence of staff in
multiple planning and operational procedures in key areas are
required (e.g., land-use regulation, building codes, transporta-
tion) (Sherman et al. 2016; Aylett 2014, 2015; Carmin et al.
2013; Bulkeley 2010). Mainstreaming climate adaptation to
achieve more efficient interventions also requires information.
Despite the amount of climate change information available,
the scholarship still recognizes that the lack of scientific infor-
mation on the potential climate impacts on specific urban
areas and socio-environmental vulnerability assessments af-
fects the capacity of local governments to design and imple-
ment effective adaptation measures. Climate information up-
take by decision-makers and planners has also been patchy
(Morgan and Di Giulio 2018; Serrao-Neumann et al. 2018;
Lemos and Kirchhoft 2016; Aylett 2014; Moser and Boykoff
2013; Bulkeley 2010). Concerning financial resources, the
literature highlights the relationship between the availability
of economic resources and investment aimed at reducing vul-
nerabilities to extreme events, and better preparedness (Eakin
et al. 2014). At the local level, access to financial resources
also influences the ability to conduct urban climate studies and
vulnerability assessments; while a lack of public funding for
adaptation may lead cities to be dependent on the private
sector to implement adaptive interventions. Anguelovski
et al. (2016) demonstrate how this economic dependency ex-
acerbates socio-spatial inequalities across diverse
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developmental and environmental conditions, affecting and
displacing less affluent communities and prioritizing wealthier
groups.

Organizational factors

Empirical studies shed light on the importance of participation
in international municipal networks (e.g., ICLEI and C40),
and subnational and local committees/forums in helping cities
commit to fighting climate change, integrating this into mu-
nicipal policies and encouraging local governments to provide
supportive regulatory frameworks (Broto 2017; Leck and
Roberts 2015; Ryan 2015; Aylett 2014; Bulkeley 2010).
Concerning regulatory frameworks, it is relevant to stress that,
although the existence of municipal climate change laws
might indicate support and some level of politicization of cli-
mate issues, climate change may not necessarily be part of the
political debate, nor is there a guarantee of concrete govern-
ment actions. This is the case of some Global South cities
(e.g., Buenos Aires and Mexico City), where empirical studies
highlighted that the transition from urban climate planning to
the implementation stage is affected by the gap between pol-
icy discourses and political reality (Ryan 2015). In addition,
the ability to implement urban adaptation measures is greatly
affected by administrative routines and practices. Empirical
analyses find that climate change issues are still concentrated
in environmental departments, which may limit municipal ca-
pacity for two main reasons. First, these departments are often
marginalized within municipal authorities. Second, the cross-
acting nature of climate change responses means that a single
department is frequently not able to implement actions to ef-
fectively address the problem (Bulkeley 2010; Aylett 2015).
The subdivision of responsibilities within municipal bureau-
cracies is also a critical aspect, and frequently causes difficul-
ties for effective collaboration, information sharing, and coor-
dinated action among municipal staff (Aylett 2014).

Political factors

Urban adaptation is mostly dependent on political will and
levels of political commitment. Studies have highlighted
that politicians and political actors involved in municipal
politics may facilitate or hamper the implementation of
climate initiatives (Aylett 2014, 2015; Ryan 2015).
Frequently, local governments are more likely to develop
and advance climate-friendly policies if they can generate
other socioeconomic and environmental benefits, improv-
ing communities’ quality of life, helping cities meet other
goals, and elevating their political leadership (Anguelovski
and Carmin 2011). Empirical studies in Global South cit-
ies (e.g., Buenos Aires, Mexico City and Santiago) have
shown that implementing climate initiatives that often re-
quire local government to take politically difficult
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decisions and costly measures is a critical element that
negatively affects adaptation (Ryan 2015). Policy makers,
as Broto (2017) argues, may abandon aspirations to
achieve a global vision of urban futures in favor of more
pragmatic approaches that enable action. From the politi-
cians’ perspective, climate change competes with other
relevant areas such as health, housing, or economic
growth, which are frequently considered more urgent daily
concerns by society, in terms of resources and priorities.

Local dynamics of urban planning

Lastly, urban planning, which includes land regularization,
housing policy, and provision of urban infrastructure, is wide-
ly regarded by scientific and professional communities as
playing a critical role in influencing climate adaptation both
positively and negatively (McClure and Baker 2018).
Combining planning horizons and climate change scenarios
is a complex issue for cities, particularly the challenge of
fitting planning models based on historical data and trend
modeling, into the context of the complexity and uncertainty
surrounding climate change, which may require radical, trans-
formative adjustments (Biesbroek and Lesnikowski 2018;
Bulkeley 2010). At the local level, resistance to adaptation
measures is closely associated with land-planning regulation
and land values, and is highly affected by powerful regimes
and interest groups, particularly in the context of large cities in
Global South (Chu et al. 2017). Three main aspects related to
local dynamics of urban planning are relevant in the context of
Global South: mismatches between the scale of the urban
issues and the extent of local government authority, pressures
from private sectors, and inspection.

Methodology

Drawing on empirical studies of six large Brazilian cities, we
used an interdisciplinary mixed-method approach, combining
qualitative and quantitative data, part of the CiAdapta Project
that seeks to understand how the governments of these
Brazilian cities are coping with public policies and actions
for climate adaptation. In consonance with the literature, we
understand that these large cities are places that combine cos-
mopolitan communities with high carbon lifestyles and com-
munities of informal workers who lack basic services, requir-
ing local governments to reduce emissions and vulnerabilities,
and advance in an effective adaptation planning (Broto 2017,
Araos et al. 2016).

These six Brazilian cities were chosen to represent cities
with low (Porto Alegre and Curitiba), medium (Sao Paulo and
Vitoria), and high (Natal and Manaus) socio-climatic vulner-
ability (Darela-Filho et al. 2016), covering a range of socio-
economic and climatic conditions within the Brazilian context
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Table 1  Characteristics of the six Brazilian cities

Cities Territorial area® Population density” GDP per capita® HDT* Green public Socio-climatic vulnerability
(km?) (hab/km’) U$) areas® (%) index®

Natal 167 4.805 6.391 0.763 45 High vulnerability

Manaus 11.401 158 8.668 0.737 24 High vulnerability

Porto Alegre 497 2.838 12.267 0.805 83 Low vulnerability

Vitéria 97 3.338 17.219 0.845 65 Medium vulnerability

Curitiba 435 4.027 11.868 0.823 76 Low vulnerability

Sao Paulo 1.521 7.398 14.457 0.805 75 Medium vulnerability

*IBGE 2010

® Dollar variation on June 4, 2018 (1 U$ = 3.76 R$)
¢ Darela-Filho et al. (2016)

(Table 1). Furthermore, these cities highlight both the re-
sources and problems that plague urban systems, making them
critical cases for advancing current insights in urban adapta-
tion governance in Brazil and in the Global South.

Climate projection contextualization for the six cities

Under different climate projections, temperatures in the six
cities are expected to increase, with the highest temperature
increase projected in Sdo Paulo and Manaus (IPCC 2013;
Torres and Marengo 2013, 2014). The projections indicate
an increase in precipitation in Curitiba and Porto Alegre and
a probable decrease in Natal and Manaus. Regarding climate
extreme events, models indicate that the projected increase in
the annual amount of precipitation in Curitiba and Porto
Alegre may manifest itself in the form of intense precipitation
events, and that Natal, Manaus, Vitdria, and Sdo Paulo may
experience longer dry periods in the future climate (Sillmann
et al. 2013). Additionally, projections show, with medium to
high confidence, an increase in hot days and nights throughout
Brazil (Donat et al. 2013). See Supplementary Material 1 for
the summary of projected climate change in the cities.

Methods

We reviewed environmental and urban public policies and
legislations in these six cities, focusing on municipal climate
change policies, master plans, urban mobility, and manage-
ment of climate risks. Empirical data was collected from
semi-structured interviews with 40 practitioners who work in
these cities in different municipal departments (see
Supplementary Material 2). The interviews aimed to collect
information related to extreme events, which have become
increasingly frequent in these cities, government strategies,
and elements that influence the city’s adaptive capacity (see
Supplementary Material 3). The recordings were transcribed
and the transcripts were analyzed for themes in the
discussions.

Guided by the need to exchange information between re-
searchers and end-users, the CiAdapta Project comprised six
interactive workshops with practitioners who work on urban,
climate, and environmental issues in these six cities. The
workshops were organized by the research team in collabora-
tion with local practitioners who are actively engaged in urban
climate governance. The participants of the workshops were
identified and invited through a purposive and selective sam-
pling approach, based on the meeting organizers’ knowledge
and experience. As the discussions were based on the perspec-
tives of selected individuals (from 8 participants in the
smallest group in Natal to 25 participants in the biggest group
in Manaus), we recognize that the narratives and views report-
ed are limited. However, the interactive mode adopted at the
workshops was crucial to engage a variety of practitioners
with different experiences, knowledge, and expectations, and
build a trustful environment to reflect on climate issues and
adaptation measures. Workshop reports were produced and
analyzed for themes in the discussions.

Data used to inform this paper is based on content analysis
of workshops reports, documents, transcripts of semi-
structured interviews, and participant observation in selected
interactions (e.g., meetings and forums) in the six Brazilian
cities. Guided by the triangulation of sources and findings, we
structured the presentation of results by identifying practices
connected to climate adaptation and then applying the frame-
work to analyzing the data. In concordance with our compre-
hension of the nature of barriers to climate change adaptation
proposed by Biesbroek et al. (2013), we assume that what is
considered a barrier is closely dependent on the actor’s sub-
jective or collective interpretations of operating factors and
conditions. Barriers could emerge from individual actors, the
system of governance or other relevant system, and can have a
negative influence on the process, reducing the chances of
successful outputs (Biesbroek et al. 2013). Based on the data,
we qualitatively assessed and evaluated the impact of each
element of the framework on the ability of these cities to
advance adaptation. The qualitative assessment includes a
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Table2 Summary of practices connected to adaptation in the six Brazilian cities

Cities

Examples of interventions connected to mainstreaming
approach

Examples of specific measures to manage climate risks

Sao Paulo

Porto Alegre

Curitiba

Vitoria

Manaus

Natal

° Creating rural areas in the city within a sustainable plan

Municipal Atlantic Rainforest Plan to protect green areas
(PMMA 2017)

Incentives to create vertical and urban gardens, and roof
gardens

°° Urban Mobility Plan (PlanMob/SP2015), with
incentives to create bike lanes, bicycle parking spots,
roads with some priority for public transport,
exclusive bus lanes

° Implementation of green and ecological areas

°° Improvements to the public transport system; bike
lanes; exclusive bus lanes

° Maintenance of green areas (parks); incentives to create
urban gardens

°° Access to the European Union Program “Mobilise
Your City” for sustainable urban mobility;
improvements to the bike lanes, exclusive bus lanes
and speed monitoring

° Interventions focused on post landslide reconstruction
and reforestation; incentives to create urban gardens

°° Public transport policies with incentives to create
alternative transport, and bike lanes

° Establishment of conservation units to preserve the
Amazon forest in urban area; planting trees on the
main roads in the city

°° Urban Mobility Plan (PlanMob/Manaus 2015), with
incentives to bike lanes, and public transport

° Incentives for recovering and creating green areas;
interventions focused on protection against erosion

°° Creation of a Municipal Council for Public Transport
and Urban Mobility, and Executive Committee for
Policy Coordination of the Urban Mobility Plan

Risk mapping — the most recent was concluded in 2009;
contingency plans; warning systems; urban drainage;
monitoring of rain

Urban drainage, including gates and dams; monitoring of
areas at risk of flood and landslides; monitoring of
rain; contingency plans

Mapping of areas at risk of flooding; disaster warning
system; urban drainage; contingency plans;
monitoring of rain

Monitoring of sea level rise, rain, flooding, and
landslides; contingency plans

Monitoring of rain, landslides, and flooding risk areas;
contingency plans

Risk mapping - the most recent was concluded in 2008;
contingency plan (in elaboration); warning systems;
monitoring of rain

°Green infrastructure
°°Urban mobility

scale of three different levels of impact, in terms of relevance:
high (meaning that the element has high relevance for ham-
pering adaptation), moderate (meaning that, while important,
the element is not the most critical factor for advancing adap-
tation), and low (the impact of the element is low).

Results
Practices connected to adaptation

We identified that the Brazilian cities provide, albeit at
different stages, examples of interventions connected to
mainstreaming adaptation, i.e., solutions for green infra-
structure and urban mobility, and specific measures to
manage climate risks, including, for example, risk map-
ping, contingency plans, warning systems, and urban
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drainage. Table 2 provides a summary of these
interventions.

Despite the relevance of these examples of local inter-
ventions, they are far from enough to ensure that Brazilian
cities are sufficiently well prepared to anticipate future
climate stresses and deliberate appropriate responses to
climate change. On the contrary, analysis of interviews
and workshop reports highlights that, from the practi-
tioners’ points of view, far more needs to be done. A set
of actions was identified focusing on urban occupation,
selective waste collection, urban drainage, sewage sys-
tems, evacuation of risk areas, updating diagnostics of
urban problems, public education, and participatory pro-
cesses. Respondents argue that progress on adaptation is
hampered by a number of barriers to adaption. In the next
subsection, we present the application of our framework
and assess the relevance of each element for hampering
adaptation.
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Application of the framework
Cognitive factors

Our results highlight that practitioners are interested in climat-
ic issues and are aware of the importance of climate change in
rethinking their cities in the upcoming years to make them
more sustainable and resilient. For example, in the workshop
with practitioners from Sao Paulo, they expressed that climate
change imposes transformations on all sectoral policies; thus,
all municipal departments must consider the impacts of ex-
treme events and adapt accordingly.

From 40 interviewees who work in these cities in different
municipal departments, only 2 practitioners (5%) did not con-
nect extreme events directly to climate change, and 31
(77.5%) recognized that change in precipitation (positive
and negative trends) is the most frequent cause of extreme
events in these cities. This was the case in Sao Paulo, for
example, which had to deal with a severe drought (2013—
2016), a result of lower rainfall, increased water demand,
and an absence of adequate water management planning. “I
see more intense and short periods of rain. Above all, there is
this long dry season. Secondly, a long period of heat and the
almost complete disappearance of the drizzly winters that we
used to have” (practitioner, Department of Green and
Environment, Sao Paulo, 2016). A similar situation was ob-
served in Vitoria, where the analysis of interviews and the
workshop report confirm that changes in precipitation have
become more frequent.

When asked about what makes people in these cities more
vulnerable to extreme events, the most cited factor was irreg-
ular occupation of risk areas. In Manaus, for example, the
housing deficit (22.9%) is critical, which explains the irregular
occupation. “[...] people are looking for places to live that are
totally inappropriate [...] including river banks, permanent
preservation areas, and slopes, which leads to vulnerability”
(practitioner, Department of Environment, Manaus, 2016). In
Natal, where the population density is high (4,805 hab/km?)
and the entire urban zone is occupied, subnormal residential
clusters have been built in protected areas, most of them on
highly unstable dunes. The practitioners from these cities stud-
ied all agreed that improvements in income level, education,
health, and provision of public services, including housing,
are relevant factors in achieving reductions in vulnerability.

Staff, information, and financial resources

The practitioners highlighted three main common points in
terms of staffing. Firstly, despite the fact that staff in general
have the skills and capacity for their daily practice routines,
there is a need to continue improving local technical expertise
to tackle the complexities of climate change. Secondly, they
requested efforts to mobilize practitioners in multiple planning

and operational procedures in key areas, involving different
departments. Thirdly, they stressed the current process of dis-
mantlement of the civil service, which puts the administrative
legacy, the engagement with the civil service, and the commit-
ment to effective actions in jeopardy. In Vitoria, for example,
these aspects are particularly critical for the Department of
Environment, which is responsible for the municipal climate
agenda. “In public administration, the long-term issues [such
as climate change] are associated with career professionals,
and today there is no great appreciation for the civil service
in public institutions [...] Management teams are usually
changed, and replaced with people who have no experience
of public administration” (practitioner, Department of
Environment, Vitoria, 2017). This concern was also repeated-
ly mentioned during the workshops in Curitiba and Sao Paulo,
where practitioners expressed the opinion that a permanent
qualified technical team is a crucial aspect for urban climate
governance.

Concerning information, most of the interviewees pointed
out that information on extreme events has been disseminated
by their own networks, local agencies (e.g., Civil Defense,
Center of Emergency Management), the media, national agen-
cies, and research institutions (e.g., National Center for
Monitoring and Early Warning of Natural Disasters —
CEMADEN, National Institute for Space Research — INPE).
However, 20% of the interviewees recognized problems with
the flow of climate information in their municipal administra-
tions, which is still centered around specific departments. This
was the case in S3o Paulo and Natal: “We do not have a
network that receives this information and is able to facilitate
action based on climate information” (practitioner,
Department of Environment and Urban Planning, Natal,
2017). Improving access to scientific climate information is
another critical aspect. Up-to-date diagnostics, information on
climate projections with better spatial resolution, and local
vulnerability assessments were common requests observed
in the analyses of the interviews and workshop reports.

In terms of financial resources, most of the interviewees
pointed out that public funding for climate adaptation is inad-
equate. Tax revenues have been affected by the current
Brazilian economic recession, which has lasted 4 years and
has compromised municipal budgets. This creates challenges
in giving continuity to projects, and innovating and managing
mechanisms to self-fund them in the long term. For example,
in Porto Alegre, an important local institution focused on
Information Communication Technology (ICT) and responsi-
ble for the management of a range of municipal data has been
dealing with financial problems, which may compromise ur-
ban planning and adaptation actions in the upcoming years.
However, despite the economic constraints, the practitioners
recognize that political decisions have a far greater effect on
public funding for adaptation than the availability of funding.
As described by an interviewee from Sao Paulo: “the
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municipal budget is shared between the departments [...] so
investing in climate adaptation is dependent on the will of the
government” (practitioner, Department of Department of
Infrastructure and Building, Sao Paulo, 2016).

Organizational factors

In terms of regulatory frameworks, of the six cities studied,
only Sao Paulo and Manaus had municipal climate change
policies in operation in 2016-2017. In 2009, Sao Paulo be-
came the first Brazilian city to launch a Municipal Climate
Law with specific goals, which include a mandatory 30% re-
duction of aggregate municipal GHG emissions in CO,eq by
2012, relative to the 2003 baseline values reported in the mu-
nicipal inventory published in 2005. In the case of Manaus, the
Municipal Policy to Combat Global Warming and Climate
Change was launched in 2010, encouraging sustainable prac-
tices, including the obligatory use of equipment aimed at the
intelligent use of energy and water in buildings. All six cities
integrated the International Council for Local Environment
Initiative (ICLEI), and two of them (Sdo Paulo and Curitiba)
have joined the Cities Climate Leadership Group (C40), which
brings together cities committed to reducing GHG emissions
and mitigating climate threats. In the last few years, the cities
studied have also implemented local networks/committees/fo-
rums related to climate change.

The analyses of the interviews and workshop reports highlight
common points in terms of administrative routines and practices
of these six cities. The practitioners argue that there are discon-
nections between sectoral policies, and a lack of definition of
responsibilities, competencies, and priorities in terms of invest-
ments and strategic actions. As described by interviewees from
Sao Paulo and Vitoéria: “The sectors do not plan together” (prac-
titioner, Department of Green and Environment, Sao Paulo,
2017); “There is a lack of integration to raise awareness of other
sectors, not only environmental or urban departments” (practi-
tioner, Department of Environment, Vitoria, 2016). Another crit-
ical point is the bureaucratic and political utilitarian perspective
that characterizes the public administration. In Vitoria, an inter-
viewee stated that “the formal procedures are very slow and
bureaucratic,” which can hinder municipal climate governance
(practitioner, Department of Environment, Vitoria, 2016). In
Manaus, the practitioners who attended the workshop reaffirmed
the urgent need to institutionalize positive municipal initiatives to
give them legitimacy, regardless of party-political changes.

Political factors

Our results shed light on the fact that urban adaptation is usually
negatively affected by the politically hostile conditions, compet-
ing with other priorities in the decision-making agenda.
Politicians’ interests also affect climate responses and urban ad-
aptation. This fact was observed by interviewees from Sao Paulo
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and Manaus: “Brazilian politicians have a very short sighted
practice of denying or interrupting what others have done before.
These administrative discontinuities generate a lot of problems”
(practitioner, Department of Traffic Control, Sdo Paulo, 2016).
The practitioners recognized that, in fact, political will and the
level of commitment may hamper the implementation of climate
initiatives. As described by an interviewee from Natal: “Political
will should play a smaller role in some public policies, such as
climate planning, and land use and occupation, which transcend
political mandates™ (practitioner, Department of Environment
and Urban Planning, Natal, 2017). Disputes and conflicts be-
tween different levels of public administration (municipal and
state, for example) might also impact urban climate responses.
In Natal, for example, disagreements over effective interventions
for reducing impacts of coastal erosion in some areas led to
conflicts between municipal and state governments. “[...] no-
body wants to spend money for the others, as if climate change
in fact will choose who will be affected” (practitioner,
Department of Environment and Urban Planning, Natal, 2017).

Local dynamics of urban planning

As described by the participants in the workshops, it was clear
that resistance to adaptation measures increases if they involve
land-planning regulation, affect land values, or cause economic
impacts to public or private sectors. For example, in the city of
Sao Paulo, pressures from the private housing market and other
sectors cause delays in implementing important proposed parts of
the Master Plan (e.g., promoting the construction of buildings
that contribute to the reduction of GHG emissions, prioritizing
bus fleet fueled by clean energy sources). “The conflicts of inter-
ests, in general, do not arise during the processes of Master Plan
review; rather, they emerge during the processes of approval and
regulation” (practitioner, Department of Traffic Control, Sao
Paulo, 2016). This was also recognized by an interviewee from
Porto Alegre: “Our Master Plan changes a lot according to spe-
cific interests” (practitioner, Department of Environment, Porto
Alegre, 2017).

The practitioners also recognized that urban planning is
highly affected by bureaucratic perspective, and insufficient
inspection, common characteristics in Brazilian cities. In
Vitoria, an interviewee stated that, although urban planning
is helpful to avoid urban sprawl and occupation of vulnerable
and risk areas, “the inspection is lacking,” which compromises
the city’s development and capacity to deal with climatic im-
pacts in the long term (practitioner, Department of
Environment, Vitéria, 2016).

Another element pointed out by the practitioners is the
mismatch between the scale of urban issues and the extent
of local government authority. For the practitioners, because
these cities are located in large metropolitan areas, critical
policies and issues related to urban planning and adaptation
(i.e., land planning and water resource) are subject to multiple
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jurisdictions, which may compromise the capability of local
governments to carry them out. Collaborative working, en-
gaging other cities, is an opportune pathway for the upcoming
years. This has been a challenge for Sao Paulo, for example:
“We have been working on an integrated urban development
plan encompassing the 39 municipalities of the Sao Paulo
Metropolitan Region. However, the plan is not advancing”
(practitioner, Department of Traffic Control, Sao Paulo,
2016).

Qualitative assessment

Our findings highlight that the five dimensions of our analytical
framework have different levels of impact for advancing adap-
tation in the six cities studied (Fig. 2). We find that administra-
tive routines and practices (from the third dimension), political
aspects (fourth dimension), and local dynamics of urban plan-
ning (fifth dimension) have the highest levels of impact on cli-
mate adaptation. We also find that participation in networks
(third dimension — organizational elements) is positively pre-
sented in all six cities, and only two had municipal climate
change policies in operation in 2016-2017. Although participa-
tion in networks and regulatory frameworks indicate some sup-
port for climate issues, they are not necessarily a guarantee of
concrete government actions, as the cases of Sdo Paulo and
Manaus well demonstrated. Thus, the level of impact of both
elements is low.

Concerning the first dimension, we find that cognitive factors
positively motivate climate adaptation. There is a common per-
ception from practitioners that the risk of local damage is real,
the availability of resources is affected by climate events, and
the magnitude of climate impacts on different sectors makes
communities vulnerable. The practitioners’ perceptions are in
line with the current climate model projections and highlight the
close connection between development and adaptation. Thus,
the level of impact of cognitive factors for hampering adaption
is low. The practitioners’ realization that climate change is a
local problem, their technical competence, and their efforts to
access climate information (despite the problems with the inter-
departmental information flow) indicate that staff and informa-
tion, while important, are not the most critical factors for ad-
vancing adaptation in these cities. In fact, in terms of staff, the
six cities count on technical and administrative support; howev-
er, the current process of dismantlement of the civil service
might cause problems in the medium and long term, which puts
this resource at a moderate level of impact. Information has the
same moderate level of impact, as practitioners have access to,
but complain about, the flow and lack of specific scientific cli-
mate information. The same is true for financial resources.
Despite the fact that the current Brazilian economic recession
has affected tax income, compromising municipal budgets, the
inadequacy of public funding for adaptation is closely associat-
ed with political decisions and is not considered the main barrier
to concrete interventions.

Framework

Assessing constraints for adaptation across

the municipal level

Dimensions that affect the Main elements SPO VIT POA CUR NAT MAN
ability of local government to
advance in adaptation
Dimension 1 - Cognitive factors risk perception + + + + + +
(to motivate climate adaptation) level of awareness + + + + + +
Dimension 2 - Resources staff +++ +++ ++ o+ ++ ++
(to advance the adaptation information +++ ++ ++ ++ +++ ++
agenda) )
funding ++ ++ +++ ++ ++ ++
Dimension 3 - Organizational participation in climate networks + + + + + +
factors climate regulatory frameworks + (-) (-) (-) (-) +
(to deploy resources and integrate administrative routines/practices +++ T+
adaptation as a central theme) P et +++ +++ +++
Dimension 4 - Political aspects political will +++ +++ +++ +++ +++ +++
(to implement climate initiatives) level of commitment +++ +++ +++ +++ +++ +++
Dimension 5 - Local dynamics of mismatch between the scale of urban +++ +++ +++ +++ +++ +++
urban planning issues and the extent of local
(to consolidate adaptation government authority
interventions) pressures from private sector +++ +++ +++ +++ +++ +++
inspection +++ +++ +++ +++ +++ +++

+ low impact; ++ moderate impact; +++ high impact; (-) no existence

Fig. 2 Note: This data is mandatory. Please provide
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Discussion and conclusion

The application of the framework and assessment indicates six
elements that have a highly negative impact on adaptation:
administrative practices, political will, level of commitment,
mismatches between the scale of urban issues and the extent
of local government authority, pressures from the private sec-
tor, and inspection. Although these elements are not climate-
specific barriers (Biesbroek et al. 2013) and are identified in
other environmental arenas, when combined, they produce
and worsen barriers to advancing local urban adaptation. For
example, disconnections between sectoral policies, lack of
definition of responsibilities and priorities, and the bureaucrat-
ic perspective of formal procedures are critical administrative
routines that hamper the ability of these cities to deploy re-
sources and promote the integration of adaptation as a central
theme in development planning. In Brazil, the experience of
more than three decades of democracy has not been sufficient
to establish an effective political-institutional system of plan-
ning. There are a number of conflicts over jurisdiction and
distribution of responsibilities between different levels of gov-
ernment and state organizations, in addition to the low ac-
countability of these organizations (Oliveira 2017).

Combined with the patrimonialism that controls many pub-
lic organizations and contracts, the political utilitarian per-
spective is strongly influenced by political trends and has a
high level of impact on climate adaptation. Specific politi-
cians’ interests (will) and politically hostile conditions to en-
vironmental issues (commitment) in general also hinder the
implementation of climate initiatives. In the case of Brazil, the
current political scenario is already recognized as one of the
major drivers of deforestation and carbon emissions, putting
the commitments made by Brazil in the Paris Agreement at
risk (Rochedo et al. 2018).

Concerning local dynamics of urban planning, the combi-
nation of pressures from private sectors, insufficient inspec-
tion, and the mismatch between the scale of urban issues and
the extent of local government authority negatively affect the
ability of these cities to consolidate adaptation interventions.
In Brazil, zoning and building regulations are established by
municipal laws, approved by the local legislature and enforced
by municipal agencies. However, the implementation of reg-
ulations is usually characterized by pressure groups lobbying
for changes, benefiting certain sectors (Marques 2013).
Insufficient inspection in the governance of building regula-
tions is widespread. It is not uncommon for certain groups to
ignore or disregard the rules. These difficulties and the fact
that these Brazilian cities are located in large metropolitan
areas, where critical policies and issues related to urban plan-
ning and adaptation fall under multiple jurisdictions, compro-
mise the capability of local governments to carry them out.

Our results indicate that staff and information, while im-
portant, are not the most critical factors for advancing
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adaptation in these cities. However, the current process of
dismantlement of the civil service is relevant as in Brazil mu-
nicipal public servants are considered central actors in the
process of political decision-making, influencing the formula-
tion and facilitating the implementation of public policies in
their specific areas of government (Gomes et al. 2017).

Our findings suggest that our framework is useful and can
be piloted in other large cities, particularly in Global South,
where, as in Brazil, municipal efforts play a key role in adap-
tation, all the while being confronted with specific interest
groups and pressures from private sectors. Moreover, we hope
that our framework will be used not only as an analytical
device but also as a means to encourage municipalities to
review their opportunities to advance climate policies, main-
stream climate adaptation, and design governance procedures
to achieve more efficient interventions.

While we recognize the important role that local govern-
ments play in addressing and leading climate adaptation, we
also appreciate that deliberative discussions regarding social
responses to climate change are critical. Interactions between
sectors, levels of government, and state and non-state actors
affect how cities respond to climate change (Romero-Lankao
et al. 2018). Therefore, investigating individual and private
sector responses to climate change, and their role in
implementing sustainable adaptation, is still necessary for fu-
ture studies on urban climate governance in Brazil.
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