ANP fl D XLVI Encontro da ANPAD - EnANPAD 2022
On-line - 21 - 23 de set de 2022

2177-2576 versao online

Local Climate Change Plansin Brazil: The Role of Risk Management Capacity and
Transnational Municipal Networks

Autoria
AnaPaula Santos - anapsnt@gmail.com
Mestrado e Doutorado em Administragdo / FGV/EBARPE - Fundac&o Getulio Vargas - Escola Brasileira de Administracéo
Publica e de Empresas

Jose Antonio Puppim de Oliveira - jose.puppim@fgv.br
Mestrado e Doutorado em Administraggo Piblica e Governo - FGV/EAESP / FGV/EAESP - Fundag8o Getulio Vargas -
Escola de Administracéo de Empresas de S&o Paulo
Mestrado e Doutorado em Administragdo / FGV/EBAPE - Fundac&o Getulio Vargas - Escola Brasileira de Administracéo
Publica e de Empresas

Resumo

As more scientific evidence emerge, governments have developed responses to climate
change. Local governments have a strategic role in this new reality, recognizing their
vulnerabilities and reducing risks. Understanding the factors that determine the commitment
of local governments to act, however, remains a challenge for scholars. This article assesses
those factors, by studying Risk Management Capacity (RMC) and the role of Transnational
Municipa Networks (TMN) to promote climate adaptation policy in Brazilian
municipalities. We examined information on RMC and participation in Local Governments
for Sustainability (ICLEI), as well as the existence of climate change plans. Statistical
analyzes showed that municipalities with larger populations are more likely to develop
climate change plans. In addition, not only the presence of TMNs is important, but the
period a municipality has a partnership with the TMN also presented a significant result in
the proposed model. Surprisingly stronger RMC does not imply more likelihood to develop
climate change plans. In a textual analysis, we also argue that the plans to combat climate
change in Brazilian cities are still insufficient, in addition to not always discussing
adaptation.
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Local Climate Change Plans in Brazil: The Role of Risk

Management Capacity and Transnational Municipal Networks

Abstract

As more scientific evidence emerge, governments have developed responses to climate change.
Local governments have a strategic role in this new reality, recognizing their vulnerabilities and
reducing risks. Understanding the factors that determine the commitment of local governments
to act, however, remains a challenge for scholars. This article assesses those factors, by studying
Risk Management Capacity (RMC) and the role of Transnational Municipal Networks (TMN)
to promote climate adaptation policy in Brazilian municipalities. We examined information on
RMC and participation in Local Governments for Sustainability (ICLEI), as well as the
existence of climate change plans. Statistical analyzes showed that municipalities with larger
populations are more likely to develop climate change plans. In addition, not only the presence
of TMNs is important, but the period a municipality has a partnership with the TMN also
presented a significant result in the proposed model. Surprisingly stronger RMC does not imply
more likelihood to develop climate change plans. In a textual analysis, we also argue that the
plans to combat climate change in Brazilian cities are still insufficient, in addition to not always
discussing adaptation.

Keywords: Local Governments, Risk Management Capacity, Transnational Municipal

Networks, Adaptation, Climate Change, ICLEI.

1. Introduction

Global warming and its risks to life on Earth are already on the world’s political agenda.
According to the Intergovernmental Panel on Climate Change (IPCC), the Earth's temperature
is likely to reach 1.5°C between 2030 and 2052 if it continues to increase at the current rate
(IPCC, 2022). This scenario emphasizes the strategic role of urban centers, which must
recognize their vulnerabilities, reduce risks and create resilient infrastructure (UN-HABITAT
111, 2016). In the Brazilian context, the impacts of climate change directly afflict the urban
population, especially because much urban development is built in at risk areas (Castello, 2011)

In this new scenario of synergy between climate change and cities’ vulnerabilities, there
is ample literature to investigate the management of such problems using different approaches,
such as planning resilient cities (Folke et al., 2002; Heinzlef et al., 2020; Iturriza et al., 2020;
Zhang & Li, 2018), disaster risk reduction (Forino et al., 2017; Hardoy et al., 2011; Ribeiro et
al., 2022; Sanderson, 2000), the role of partnerships (Heikkinen et al., 2020; Zahran et al., 2008)
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and adaptation policies (Birchall & Bonnett, 2021a; Forino et al., 2017; Nicolletti et al., 2020;
Pasquini et al., 2015; Wise et al., 2014). The driving discussion of this working paper refers to
the Risk Management Capacity (RMC) and the role of Transnational Municipal Networks
(TMN) in the development of adaptation, which are now widely recognized as evidence of its
impact on social and natural system while greenhouse gas emissions continue unabated (Wise
etal., 2014).

The Risk Management Capacity (RMC) of a municipality is intrinsically connected to
their autonomy to plan and implement public policies focused on aspects to avoid and mitigate
disasters, such as land use and urban planning. We argue that not only is local governance seen
as particularly important component to develop robust responses, but also the advancement of
partnerships with TMNs, which can bring knowledge and resources to tackle climate change.
RMC and TMN:Ss are essential concepts for this work and which will be discussed further ahead.
Thus, this working paper intends to contribute with the urgent global debate about climate
change and local governance with the following research question: how local Risk Management
Capacity and the presence of Transnational Municipal Networks foster awareness of climate
change risks in Brazilian municipalities?

The importance of the study is underlined by three areas of contribution. First, most
adaptation studies are composed of case studies. Considering the diversity of the Brazilian
space, more comprehensive quantitative studies are essential to better understand adaptation in
Brazil (Di Giulio et al., 2018). Second, this will be the first study that will combine statistics
and text analysis techniques to analyze a full range of available reports, whether they are
prepared by municipalities themselves or with partnerships. Finally, the study is part of
interconnected global agendas, which are important for practice, namely: the Paris Agreement,
which aims to limit the global temperature below 1.5°C (UNFCCC, 2015), and the 17 UN
Sustainable Development Goals (SDGs).

This work will be organized as follows. Firstly, it discusses the concepts necessary to
carry out the research, namely: Risk Management Capacity (RMC), Transnational Municipal
Networks (TMN), and adaptation to climate change. Second, the study collects official climate
change plans or projects of all Brazilian municipalities, explains the methodology and the
required variables for analysis to understand why some municipalities act to tackle climate
change and others not. Then, statistical results will be presented, in addition to a supplementary
content analysis, which will help to understand the space that ‘adaptation’ occupies in climate
change plans. Finally, we present the preliminary discussions, as well as limitations and future

directions.
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2. Conceptual Overview

2.1. Risk Management Capacity (RMC)

Climate change is a multidisciplinary debate, which needs to involve not only the
environmental and sustainability dimensions, but also other aspects such as urban development
and risk reduction. For example, the results of a study on Brazil (Regina Alvala et al., 2019)
show that disasters materialize at the local level, resulting in loss of lives, houses and
infrastructure. It also affects other areas such as health and education in municipalities (Hardoy
etal., 2011). In this sense, actions that lead to risk reduction need to be taken at the management
and policy level of the city (Sanderson, 2000) since, according to Hardoy et al. (2011, p. 401),
“most issues of land use management, regulation and provision of services and infrastructure
fall on local governments”.

Risk Management Capacity (RMC) at the local level also depends on the coordinated
action of different sectors. Studying urban spaces in Latin America, Hardoy et al. (2011)
concluded that there is a growing tendency to integrate disaster risk reduction as a cross-cutting
issue in many different government policies. However, according to the author, a key factor
contributing to the improvement of RMC is the occurrence of several major disasters in the
region. Along the same lines, Ribeiro et al. (2022) argues that the capacity of a municipality is
also related to local laws, the main economic sectors and the size of the municipality.

Considering that each city’s adaptation efforts will be affected by how urgent the threats
of climate change are (Araos et al., 2016), we argue that not only the understanding of disaster
risk and all its dimensions — e.g. exposure to danger, vulnerability and responsiveness — is
essential for disaster risk management (UNISDR, 2015), but urban spaces that improve in terms
of RMC are likely to be the best prepared to face the challenges of climate change and the
necessary adaptation actions (Hardoy et al., 2011).

2.2. Interactions with local government: the role of Transnational Municipal Networks

““Partnerships’’ according to Lasker et al. (2000, p.180) ‘‘enable different people and
organizations to support each other by leveraging, combining and capitalizing on their
complementary strengths and capabilities’’. The role of coordinated partnerships with local
governments is extensively studied in the literature (e.g., Andrews & Entwistle, 2010;
Beisheim et al., 2014; Williamson et al., 2000). Andrews and Entwistle (2010) explored the
advantages of partnerships with local governments and, according to the authors, the private
sector is widely considered to enjoy a range of resources that can benefit the provision of public

services, such as accessing funds for capital investment, reaping economies of scale, gaining



AN%D XLV Encontro da ANPAD - EnANPAD 2022
On-line- 21 - 23 de set de 2022 - 2177-2576 versao online

managerial, technical or professional experience, provide more flexible services, share risks
and benefit from less “red tape”. Partnering with non-profit or voluntary organizations, in turn,
is seen as a way to lead to more equitable public service outcomes. The main idea is that
partnerships with local organizations generate better policies that meet local needs and increase
opportunities for social inclusion, especially if they are able to build empirical legitimacy at the
local level and if its institutional design ensures adequate monitoring (Beisheim et al., 2014;
Williamson et al., 2000).

Regarding climate change, there are several TMNSs to help cities around the world deal
with this challenge. The oldest one, Local Government for Sustainability (ICLEI), founded in
1990, presents a more diverse climate agenda, is open to smaller urban areas and works on
general sustainability themes (Heikkinen et al., 2020). Since TMNs focus on learning,
informing members about best practice methods, and representing municipalities at national,
continental and international levels and at climate forums (Bulkeley, 2010) it is expected that
Brazilian municipalities working with a TMN show more commitment and awareness of
climate change risks. This has a potential impact on increasing the RMC, as cities learn from

each other (Zambrano-Guitierrez and Puppim de Oliveira, 2022).

2.3. Adaptation to Climate Change

Brazil adopted Law No. 12,187/2009 for the National Policy on Climate Change
(PNMC) seeking to ensure that economic and social development contribute to the protection
of the global climate system. In its Article 5, the law determines as a guideline “the adaptation
measures to reduce the adverse effects of climate change and the vulnerability of the
environmental, social and economic systems” (Brasil, 2009). Adaptation, in turn, is defined by
the law as “initiatives and measures to reduce the vulnerability of natural and human systems
in view of the current and expected effects of climate change”. In 2016, Brazil instituted the
National Plan for Adaptation to Climate Change (PNA), which aims to promote coordination
and cooperation between public bodies to manage the risk associated with climate change
through participatory processes with society, and to identify and propose measures to promote
adaptation and the reduction of the risk associated with climate change (Brasil, 2016).

The existing literature on urban vulnerability and climate change adaptation generally
focuses on individual cases and highlights different mechanisms and stakeholders that are
important in this challenge (e.g. Birchall & Bonnett, 2021; Cloutier et al., 2018; Nalau et al.,
2015). Regarding Brazil’s climate change adaptation scenario, studies usually conclude that the

country’s progress in this regard was insufficient in the face of risk. For example, the profile of
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six Brazilian subnational government policy responses to climate change — Belo Horizonte
(MG), Feira de Santana (BA), Palmas (TO), Recife (PE), Rio de Janeiro (RJ) e Sdo Paulo (SP)
— showed that, of the places with climate policies, not all included the two main aspects, i.e.
mitigation and adaptation. (Barbi & da Costa Ferreira, 2017). Di Giulio et al. (2019),
considering six cities — Natal (RN), Manaus (AM), Porto Alegre (RS), Vitéria (BA), Curitiba
(PR) and Sao Paulo (SP) — analyzed a set of dimensions that affect the capacity of local
governments to advance adaptation and assesses constraints on adaptation across the municipal
level. The authors concluded that factors such as the disconnection between sectoral policies —
e.g. risk mapping —, the lack of definition of responsibilities and priorities, and the bureaucratic
perspective hinder the capacity of these cities to employ resources and promote the integration

of adaptation as a central theme in development planning.

3. Methodology and Variables

The research aims at understanding the role of TMNs and RMC in determining the
likelihood of a municipality to act to combat climate change through specific climate-related
plans and projects. Brazil is an interesting country to research climate change adaptation at the
local level, as it has 5,570 municipalities with significant policy autonomy.

The first phase of analysis corresponds to a binary logistic regression model in order to
estimate the odds of a municipality to have a climate change plan or a general plan that
discusses in depth the adaptation aspect according to the following equation:

Y, = a+ B{RMC; + B,TMN; + B3Disasters; + X; + &;
(B, TMN_time;)
where Y; indicates a dichotomous variable for the presence of a climate change plan or project!
in municipality i; a denotes the constant; §, RMC; is a quantitative variable that indicates the
RMC of a municipality i; 5,TMN; is a dichotomous variable that receives the value of 1 if the

municipality i participates in a TMN and zero otherwise; f,Disasters; is a quantitative

variable that receives the total of disasters faced by municipality i, if any; X; is a set of
municipality characteristics; and ¢; is the random error term for a municipality i. We also
conducted the same logistic regression considering the quantitative variable TMN_time;,
representing the time that municipality i participates in a TMN. Given the extent of the Brazilian

territory with more than 5,000 municipalities, only municipalities with more than 100,000

! Previous literature has already shown that climate change plans - specifically, adaptation plans - are scarce in
Brazil (Barbi & Da Costa Ferreira; Di Giulio et al). In this scenario, we chose to increase the scope of the survey,
so that municipalities that developed other plans, such as Vulnerability Analysis, Risk Mapping, Ecosystem-based
Adaptation Projects, among others (See Table 2), received value 1 for the dependent variable.
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inhabitants were selected — a total of 326 municipalities, as this will comprise of a homogeneous
group of municipalities. Table 1 summarizes all variables and their sources, and Table 2
presents the plans separated by type, adapted from Unnikrishnan & Nagendra, (2021).

The second step of the analysis concerns the use of corpus analysis techniques of the
plans publicly available. Qualitative corpus analysis is a methodology to pursue in-depth
investigations of linguistic phenomena, allowing researchers to access, highlight and explore
linguistic phenomena that become easily discernible over thousands of words (Hasko, 2012).
According to the author, the benefit of mixing quantitative analysis with the interpretive power
of qualitative methodology is uncontestable. The use of corpus analysis techniques will focus
on the identification of important points in the documents, especially related to the theme of
adaptation® to climate change. It is important to mention that the intended textual analysis
involves pre-processing techniques known as tokenization and removal of stop words®. A

preliminary visualization of this step will be presented ahead.

Table 1

Variables and data sources.

Variable Explanation Source
name

Climate Measured dichotomously. A municipality receives a score Documents were searched city

Change of 1 if it has a municipal climate change plan and zero by city using the Google search

Municipal otherwise. It is difficult to identify adaptation since there engine in two steps: i) through

Plan is no specific metric (Dupuis & Biesbroek, 2013; Ford et the municipal website and their
al., 2013; Ford & Berrang-ford, 2016). Thus, while the environmental secretariats; and
availability of reports is an imperfect proxy, it can be used | ii) Google search using the
to identify trends in adaptation action and planning (Araos | name of the city and the terms
et al., 2016; Berrang-ford et al., 2014; Ford et al., 2013; 'climate change' (see Table 2).
Reckien et al., 2014; Gagnon-Lebrun and Agrawala, 2007).

RMC - Risk Total of the municipality’s positive responses to questions | 2020 Municipal Basic

Management | focusing on the following areas: planning instrument and Information Survey developed

Capacity legislation, management of disasters resulting from by the Brazilian Institute of
floods, management of disasters resulting from landslides, | Geography and Statistics
institutional bodies, information from the Municipal Civil (MUNIC - IBGE).

2 As mentioned previously, Brazilian law number 12,187/2009 defines adaptation as "Initiatives and measures to
reduce the vulnerability of natural and human systems in view of the current and expected effects of climate
change." (Brazil, 2009). Thus, different related terms will be investigated in addition to 'adaptation’, such as
'vulnerability', 'risks' and 'resilience'.
3 First, tokenization consists of splitting the document into sentences and then into words. The ‘stop words’ can be

added as much as possible so that the words that are not of any value such as “the” or “a

before the data processing. This ensure that we get useful words as output.

[TL)

are filtered and removed
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Defense and Protection Coordination (COMPDEC) and
educational practices. In all, there were 48 questions to
the municipalities, so the RMC of a municipality ranges
from 0 to 48.
Number of The total number of disasters faced by municipalities from | Integrated Disaster Information
disasters 2013 to 2016, since they are a key factor in the System (S2ID).
prioritization for better urban management and
adaptation (Hardoy et al., 2011)
TMN - Measured dichotomously. A municipality receives the ICLEI website.
Transnational | value of 1 if the municipality is part of the ICLEI network
Municipal and zero otherwise. ICLEI network was chosen because it
Networks is open to small urban areas and is present in several
Brazilian municipalities. 44 of the 326 municipalities
participate in ICLEI.
Time of Total time that the municipality has been a partner of the | ICLEI Website.
partnership ICLEI network. Measured through the difference between
with TMN 2021 and the year of accession between the parties.
GDP per Total GDP divided by the total population in a Municipal Basic Information
capita municipality. Survey developed by IBGE —
2019.
Population Total population of a municipality. Municipal Basic Information
Survey developed by IBGE —
2019.
4. Results

Table 3 presents descriptive statistics and independent sample t-test results in order to
understand the differences between municipalities that have plans or projects related to climate
change and those that do not. It is possible to observe that municipalities that have plans are
quantitatively different from those that do not in relation to population (¢ = -2.85, p<0.05) and
the time of partnership with the ICLEI network (¢ = -3.83, p<0.05 ). A previous chi-square test
also showed that the presence of climate change plans is not independent of network
membership (> = 44.17, p<0.05). Surprisingly, number of disasters and RMC do not have
significantly different averages between municipalities that have plans and those that do not.

Table 4 reports the results of our logistic regression model, showing the odds ratio
estimating the propensity of a municipality to have a climate change adaptation plan or a general
plan that discusses adaptation. Most of our explanatory variables, although presenting the
expected positive sign in relation to the municipality’s propensity to have a climate change plan,
did not present significant results®, with the exception of the control variable population (exp

1.000, p<0.001) and one of the variables of interest, TMN time (exp 1.111, p<0.05). A

4 It is important to note that, even when dividing the risk management capacity by clusters as shown in Table 1
(planning instrument and legislation, management of disasters resulting from floods, management of disasters
resulting from landslides, institutional bodies, information from the Municipal Civil Defense and Protection
Coordination (COMPDEC) and educational practices), RMC did not present any significant results (p>0.05) for
the propensity of the municipality to have a climate change plan or not.
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significant result for population suggests that a municipality with a greater population is more
likely to have a plan to combat climate change, while, for time with TMN, a unit increase in
time significantly boosts the odds of the existence of a climate change plan. Thus, not only the
presence of a TMN partnership is sufficient to influence the development of a plan, but also the
time of partnership between the parties. Although there are municipalities that have developed
a plan or project even with a short time of partnership, most municipalities in the database
already have a significant follow-up time, as is the case of Sorocaba/SP (10 years) and

Curitiba/PR (29 years).
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Table 2

Brazilian municipalities that have municipal climate change plans or a more general plan that discusses the climate change topic.

Type of Plan Cities Plan title
Porto Alegre/RS Porto Alegre Resilience Strategy (2016)
Curitiba/PR Actions and Strategies: Climate and Resilience (2016)
Salvador/BA Resilient Salvador (2019)

Americana/SP

Embu das Artes/SP
Francisco Morato/SP
Resilience Strategies Guaratingueta/SP
Guarulhos/SP Resilient Sdo Paulo Municipalities Project (2020)
Itanhaém/SP

Praia Grande/SP

S&o José do Rio Preto/SP

S&o Vicente/SP
Teresina/PI Diagnosis of Urban Resilience (2021)
Eundpolis/BA Municipal Plan for the Conservation and Recovery of the Atlantic Forest (2016)
Environmental Reports® Paranagud/PR Municipal Plan for the Conservation and Recovery of the Atlantic Forest (2020)
Guaruja/sp Municipal Plan for the Conservation and Recovery of the Atlantic Forest (2021)
Palmas/TO Action Plan - Sustainable Palmas (2015)
Diadema/SP
Maua/SP
E;tr)wilczfnzlrr:/ss/sp ABC Consortium - Action Plan to Combat Climate Change (2017)
City Development Plans Sdo Bernardo do Campo/SP
S3o0 Caetano do Sul/SP
Curitiba/PR PlanClima - Climate Change Mitigation and Adaptation Plan (2020)
Fortaleza/CE Local Climate Action Plan (2020)
Recife/PE Local Climate Action Plan (2020)
Rio Branco/AC Municipal for Mitigation and Adaptation to Climate Change of Rio Branco (2020)

® Due to the specific law for the protection of the Atlantic Forest (Law 11.428/2006, regulated by Decree 6660/2008), which provides for the use and protection of its native
vegetation, several municipalities act in the implementation of the Law through the Municipal Conservation and Recovery of the Atlantic Forest - PMMA. However, for the
present work, only municipal plans that discuss the topic of Climate Change and Ecosystem-based Adaptation (EBA) were selected.
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Salvador/BA

Climate Action Plan (2020)

S30 Paulo/SP

PlanClima SP - Sdo Paulo Climate Action Plan (2020)

Atibaia/SP

Urban Afforestation Pilot Project (2021)

Cachoeiro de Itapemirim/ES

Municipal Plan for Drainage and Management of Urban Rainwater (2022)

Santos/SP

Santos Municipal Climate Change Plan (2022)

Jodo Pessoa/PB

Climate Action Plan (Ongoing, until 2022)

Disaster Management Plans

Belo Horizonte/MG

Analysis of Vulnerability to Climate Change in the Municipality of Belo Horizonte (2016)

Rio de Janeiro/RJ

Strategy for Adaptation to Climate Change in the City of Rio de Janeiro (2016)

Recife/PE Climate Risk and Vulnerability Analysis and Adaptation Strategy of Recife Municipality (2019)
Fortaleza/CE Climate Change Vulnerability Index and Adaptation Plan (2020)
Curitiba/PR Climate Risk Assessment of Curitiba city (2020)
Sorocaba/SP Sorocaba Climate Risk Analysis (2020)
Betim/MG Betim Climate Risk Analysis (2021)
Plan to address the adverse impacts of global climate change to reduce vulnerabilities and expand
Brasilia/DF adaptation in the Federal District, with a special focus on extreme weather events related to water
resources and extreme temperatures.
Manaus/AM Manaus Metropolitan Region and Climate Change (2022)
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Table 3
Descriptive statistics and average comparisons for municipalities that have plans or

projects related to climate change

Presence of
. Climate Std. Mean p-
Variables Change Plan or N Mean deviation std. error difference t value
Project
1 37
Population 1 1,315,850 | 2,268,899 | 373,004.80 1,062,242 | -2.85 | p<0.05
0 289 253,608 | 216,976 | 12,763.31
i 37 ) ) .
InPIB per capita 1 9.92 0.78 0.13 014 1.04 | p>0.05
289 9.78 0.61 0.04
Number of 37
Disasters 1 2.19 2.16 0.35 -0.02 -0.04 | p>0.05
289 2.17 3.70 0.22
37 ) ) .
Total RMC 1 8.70 7.27 1.20 033 0.26 | p>0.05
289 9.04 7.67 0.45
i i 37 . . .
Time with TMIN 1 6.21 9.00 1.48 570 3.83 | p<0.05
0 289 0.52 2.25 1.13
Note: Unequal variances are assumed for all variables.
Table 4

Binary logistic regression coefficients estimating the chances of municipalities having

a climate change plan.

Model 1 Model 2 Model 3 Model 4 Model 5
Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio
Presence of
Plans or
Projects
Population 1.0000""" 1.0000™"" 1.0000™" 1.0000""" 1.0000™""
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
InPIB per 1.6727 1.7371 1.7238 1.5622 1.5576
capita
(0.4996) (0.5202) (0.5183) (0.4879) (0.4829)
Total RMC 0.9736 0.9728 0.9744 0.9750
(0.0279) (0.0279) (0.0282) (0.0284)
Number of 0.9629 0.9585 0.9722
disasters
between
2013-2016
(0.0737) (0.0767) (0.0733)
TMN 2.5845

11
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membership
(1.3569)
Time with 1.1114°
TMN
(0.0564)
N 326 326 326 326 326
r2 0.237 0.241 0.243 0.256 0.261

Exponentiated coefficients; Standard errors in parentheses

*p<0.05,

p<0.01, " p<0.001

Next, in order to visualize the content analysis of the plans, we plotted a Word Cloud

that provides an overview of the words that appear most frequently in the municipalities’ plans.

Figure 1 presents the word distribution after pre-processing techniques. It is possible to observe

that, although there is an emergency in the topic, adaptation (adaptagdo, in Portuguese, in the

center of the figure) is not a word that is strongly present in climate change reports. As an

example, the Porto Alegre Resilience Strategy plan, after pre-processing, has a total of 15,529

words, and words referring to 'adaptation' and ‘vulnerability’ appear only 7 and 12 times,

respectively. The word emissions (emissdes, in Portuguese, on the left side of the figure), in

turn, appears more frequently, corroborating previous studies that showed that plans in Brazil

are incomplete in terms of the two necessary dimensions (Barbi & da Costa Ferreira, 2017).

However, it is important to note that, although also infrequently, words related to adaptation

also appear in the documents, such as “risk” (risco), “vulnerability” (vulnerabilidade) and

“drainage” (drenagem). Future steps of the present work will qualitatively study some specific

plans in order to present a more robust discussion.

Figure 1

Word Cloud of all municipal climate change plans
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4. Discussion and Future Directions

The strategic role of cities in combating climate change is increasingly highlighted in
the literature and in international reports. Considering the extension and diversity of the
Brazilian territory, it is important to assess how cities are dealing with this challenge, especially
in the face of more frequent climate risks. To assess this situation is the main focus of this
working paper. We have three main points of analysis, which are discussed below.

Size of the Local Government Matters

Our statistical results showed that there is a significant relationship between the
population of the municipality and their propensity to have plans or projects regarding climate
change. The role of the size of municipalities is not only coherent because climate impacts are
more visible in large urban spaces, but it has also been discussed in the literature (Schneider et
al., 2021; van den Berg & Coenen, 2012). Schneider et al. (2021), for example, found that, in
85 German cities, the set of planning instruments related to adaptation increases with the size
of the city. A possible explanation for this occurrence, according to the authors, is the better
administrative structure and financial resources of larger cities. Added to this result are the
results of Birchall & Bonnett (2021b), which claim that the implementation of planning policies
in small towns can be limited by several factors, such as: financial, technical resources and legal
mechanisms.

Surprisingly, the occurrence of disasters did not present a significant result in our model,
contrary to previous studies (Hardoy et al., 2011; van den Berg & Coenen, 2012). However, it
is important to highlight a finding by van den Berg & Coenen (2012) in which, in the
municipality of Rijssen-Holten, in the eastern Netherlands, shortly after being hit by severe
storm floods, there was a complete review of the urban drainage system. However, in the
process, climate change itself was not considered, suggesting that, in terms of adaptation,
proactive behavior is less likely than post-event measures (p. 456). This possibility opens a
window for future research in Brazilian municipalities.

The Role of Transnational Municipal Networks

Our results showed that the time of partnership with a TMN matters for the presence of
climate change plans or projects in the municipalities. The importance of partnerships
corroborates the findings of other scholars, who show that network members are more likely to
initiate actions to combat climate change, mainly due to the exchange of knowledge that such

partnerships provide (Frantzeskaki et al., 2019; Heikkinen et al., 2020).
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More specifically in relation to the role of ICLEI, Frantzeskaki et al. (2019) identified
three role patterns that ICLEI fulfills: knowledge role, through translation, education and
integration of municipalities with sustainability debates; relational role, through connection and
mediation between cities and important events; and game-changing roles, co-creating with
municipalities. Furthermore, the main outcomes of such roles are seen in building the
municipality’s capacity to integrate scientific concepts into city planning policies. In summary,
networks have the potential to support urban adaptation but, according to Heikkinen et al.,
(2020), there is still room for improvement, since TMNs need to encourage adaptation even
more, especially in developing countries.

The Links with Risk Management Capacity

The role of RMC was also not significant in our model. The result is surprising because,
according to the literature, local governments are currently considering climate change as part
of a comprehensive risk management framework (Gagnon-Lebrun & Agrawala, 2007).
However, especially when we talk about adaptation, scholars point out that there is a problem
of policy integration (van den Berg & Coenen, 2012). Through interviews, van den Berg &
Coenen (2012) noted that water, spatial planning and environment sectors were familiar with
climate change and its impacts, but few saw direct links between such impacts and adaptation
(p. 453).

Finally, considering that the ability of local governments to adapt to climate change is
influenced by the availability of personnel, knowledge and financial resources (Birchall &
Bonnett, 2021b), we argue that a possible avenue for future research is to analyze specific
sectors that compose the RMC of municipalities in order to understand their relevance in the
development of adaptation policies.

5. Limitations

We believe the work will have theoretical and practical implications and may serve as
an aid to policymakers in this urgent debate, especially in developing countries. Nevertheless,
like all research, this has some limitations. First and most importantly is that there is still no
specific measure to analyze adaptation to climate change in municipalities since it involves
several important sectors for local development. Thus, it was decided to start an analysis based
on what is found publicly — the municipal reports. Although such analysis is an advance in the
academic literature, we can say little about the implementation of such adaptation guides.

The second limitation that we have is that we only work with one TMN. As ICLEI is

the largest network and is present in many municipalities in the national territory — whether
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large or small municipalities — we chose to work with their presence as a partnership. However,
authors have already argued that being a member of several networks is associated with higher
levels of adaptation planning (Heikkinen et al., 2020). Finally, the last biggest limitation is the
amount of information we have, since it is little discussed at the local level. As a result, few
municipalities produce climate change reports, which makes analysis difficult for a country as
large as Brazil. Future research may investigate the adaptation debate and its mechanisms in
Brazilian cities involving other sectors of urban development — e.g. water, sanitation, urban
planning, vulnerable population, among others — and search for adaptation measures in the
planning of other areas of development. Future research should continue studying the role of

these variables in Brazilian municipalities and bring more robust results in future analyses.

REFERENCES

Andrews, R., & Entwistle, T. (2010). Does cross-sectoral partnership deliver? An empirical
exploration of public service effectiveness, efficiency, and equity. Journal of Public
Administration Research and Theory, 20(3), 679-701.
https://doi.org/10.1093/jopart/mup045

Araos, M., Berrang-Ford, L., Ford, J. D., Austin, S. E., Biesbroek, R., & Lesnikowski, A.
(2016). Climate change adaptation planning in large cities: A systematic global
assessment. Environmental Science and Policy, 60, 375-382.
https://doi.org/10.1016/j.envsci.2016.06.009

Barbi, F., & da Costa Ferreira, L. (2017). Governing Climate Change Risks: Subnational
Climate Policies in Brazil. Chinese Political Science Review, 2(2), 237-252.
https://doi.org/10.1007/s41111-017-0061-3

Beisheim, M., Liese, A., Janetschek, H., & Sarre, J. (2014). Transnational partnerships:
Conditions for successful service provision in areas of limited statechood. Governance,
27(4), 655—673. https://doi.org/10.1111/gove.12070

Berrang-ford, L., Ford, J. D., Lesnikowski, A., & Poutiainen, C. (2014). What drives national
adaptation ? A global assessment. 441-450. https://doi.org/10.1007/s10584-014-1078-3

Birchall, S. J., & Bonnett, N. (2021a). Climate change adaptation policy and practice: The role
of agents, institutions and systems. Cities, 108(October 2020), 103001.
https://doi.org/10.1016/j.cities.2020.103001

Birchall, S. J., & Bonnett, N. (2021b). Climate change adaptation policy and practice: The role
of agents, institutions and systems. Cities, [108(July 2020), 103001.
https://doi.org/10.1016/j.cities.2020.103001

15



AN%D XLV Encontro da ANPAD - EnANPAD 2022
On-line- 21 - 23 de set de 2022 - 2177-2576 versao online

Bulkeley, H. (2010). Cities and the governing of climate change. Annual Review of
Environment and Resources, 35, 229-253. https://doi.org/10.1146/annurev-environ-
072809-101747

Brasil.  Politica  Nacional sobre Mudanca do Clima - PNMC (2008).
http://www.planalto.gov.br/ccivil 03/ ato2007-2010/2009/1ei/112187.htm

Brasil. Plano Nacional de Adaptacio a Mudanga do Clima - PNA (2016).
https://pesquisa.in.gov.br/imprensa/jsp/visualiza/index.jsp?data=11/05/2016&jornal=1&
pagina=131&totalArquivos=184

Castello, M. G. (2011). Brazilian policies on climate change: The missing link to cities. Cities,
28(6), 498—-504. https://doi.org/10.1016/j.cities.2011.08.002

Cloutier, G., Papin, M., & Bizier, C. (2018). Do-it-yourself (DIY) adaptation: Civic initiatives
as drivers to address climate change at the urban scale. Cities, 74(August 2017), 284-291.
https://doi.org/10.1016/j.cities.2017.12.018

Di Giulio, G. M., Bedran-Martins, A. M. B., Vasconcellos, M. da P., Ribeiro, W. C., & Lemos,
M. C. (2018). Mainstreaming climate adaptation in the megacity of Sao Paulo, Brazil.
Cities, 72(January), 237-244. https://doi.org/10.1016/j.cities.2017.09.001

Di Giulio, G. M., Torres, R. R., Lapola, D. M., Bedran-Martins, A. M., da Penha Vasconcellos,
M., Braga, D. R., Fuck, M. P., Juk, Y., Nogueira, V., Penna, A. C., Jacatna, T., Fetz, M.,
Pessoa, Z., Pontes, R., Schons, M., & Premebida, A. (2019). Correction to: Bridging the
gap between will and action on climate change adaptation in large cities in Brazil
(Regional Environmental Change, (2019), 19, 8, (2491-2502), 10.1007/s10113-019-
01570-z). Regional Environmental Change, 19(8), 2503-2505.
https://doi.org/10.1007/s10113-019-01580-x

Dupuis, J., & Biesbroek, R. (2013). Comparing apples and oranges : The dependent variable
problem in comparing and evaluating climate change adaptation policies. Global
Environmental Change, 23(6), 1476-1487.
https://doi.org/10.1016/j.gloenvcha.2013.07.022

Folke, C., Carpenter, S., Elmqvist, T., Gunderson, L., Holling, C. S., & Walker, B. (2002).
Resilience and sustainable development: Building adaptive capacity in a world of
transformations. Ambio, 31(5), 437-440. https://doi.org/10.1579/0044-7447-31.5.437

Ford, J. D., & Berrang-ford, L. (2016). The 4Cs of adaptation tracking: consistency ,
comparability , comprehensiveness , coherency. Mitigation and Adaptation Strategies for

Global Change, 839—859. https://doi.org/10.1007/s11027-014-9627-7

16



AN%D XLV Encontro da ANPAD - EnANPAD 2022
On-line- 21 - 23 de set de 2022 - 2177-2576 versao online

Ford, J. D., Berrang-ford, L., Lesnikowski, A., Barrera, M., & Heymann, S. J. (2013). How to
Track Adaptation to Climate Change: A Typology of Approaches for National-Level
Application. 18(3).

Forino, G., von Meding, J., Brewer, G., & van Niekerk, D. (2017). Climate Change Adaptation
and Disaster Risk reduction integration: Strategies, Policies, and Plans in three Australian
Local Governments. International Journal of Disaster Risk Reduction, 24(May), 100-108.
https://doi.org/10.1016/].1jdrr.2017.05.021

Frantzeskaki, N., Buchel, S., Spork, C., Ludwig, K., & Kok, M. T. J. (2019). The Multiple
Roles of ICLEIL Intermediating to Innovate Urban Biodiversity Governance. Ecological
Economics, 164(June), 106350. https://doi.org/10.1016/j.ecolecon.2019.06.005

Gagnon-Lebrun, F., & Agrawala, S. (2007). Implementing adaptation in developed countries:
An analysis of progress and trends. Climate Policy, 7(5), 392-408.
https://doi.org/10.1080/14693062.2007.9685664

HABITAT III, U.N. United Nations Human Settlements Programme. The New Urban Agenda.
2016. https://unhabitat.org/sites/default/files/2019/05/nua-english.pdf.

Hardoy, J., Pandiella, G., & Barrero, L. S. V. (2011). Local disaster risk reduction in latin
American urban areas. Environment and Urbanization, 23(2), 401-413.
https://doi.org/10.1177/0956247811416435

Hasko, V. (2012). Qualitative corpus analysis. The encyclopedia of applied linguistics.

Heikkinen, M., Karimo, A., Klein, J., Juhola, S., & Yli-Anttila, T. (2020). Transnational
municipal networks and climate change adaptation: A study of 377 cities. Journal of
Cleaner Production, 257. https://doi.org/10.1016/j.jclepro.2020.120474

Heinzlef, C., Robert, B., Hémond, Y., & Serre, D. (2020). Operating urban resilience strategies
to face climate change and associated risks: some advances from theory to application in
Canada and France. Cities, 104(April). https://doi.org/10.1016/].cities.2020.102762

ICLEL Local Government for Sustainability. 2021. https://www.iclei.org/

IPCC, 2022: Climate Change 2022: Impacts, Adaptation, and Vulnerability. Contribution of
Working Group II to the Sixth Assessment Report of the Intergovernmental Panel on
Climate Change [H.-O. Portner, D.C. Roberts, M. Tignor, E.S. Poloczanska, K.
Mintenbeck, A. Alegria, M. Craig, S. Langsdorf, S. Loschke, V. Mdller, A. Okem, B.
Rama (eds.)]. Cambridge University Press. In Press.

Iturriza, M., Labaka, L., Hernantes, J., & Abdeltawad, A. (2020). Shifting to climate change

aware cities to facilitate the city resilience implementation. Cities, 101(July 2019),

17



AN%D XLV Encontro da ANPAD - EnANPAD 2022
On-line- 21 - 23 de set de 2022 - 2177-2576 versao online

102688. https://doi.org/10.1016/j.cities.2020.102688

Lasker, R. O. Z. D., Weiss, E. S., & Miller, R. (2000). Partnership Synergy: A Practical
Framework for Studying and Strengthening the Collaborative Advantage. 79(2), 179-205.

MUNIC - Pesquisa de Informagdes Basicas Municipais. Instituto Brasileiro de Geografia e
Estatistica (IBGE). 2020. https://www.ibge.gov.br/estatisticas/sociais/saude/10586-
pesquisa-de-informacoes-basicas-municipais.html?=&t=o0-que-e

Nalau, J., Preston, B. L., & Maloney, M. C. (2015). Is adaptation a local responsibility?
Environmental Science and Policy, 48, 89-98.
https://doi.org/10.1016/j.envsci.2014.12.011

Nicolletti, M., Maschietto, F., & Moreno, T. (2020). Integrating social learning into climate
change adaptation public policy cycle: Building upon from experiences in Brazil and the
United Kingdom. FEnvironmental Development, 33(September 2019), 100486.
https://doi.org/10.1016/j.envdev.2019.100486

Pasquini, L., Ziervogel, G., Cowling, R. M., & Shearing, C. (2015). What enables local
governments to mainstream climate change adaptation? Lessons learned from two
municipal case studies in the Western Cape, South Africa. Climate and Development, 7(1),
60-70. https://doi.org/10.1080/17565529.2014.886994

Reckien, D., Flacke, J., Dawson, R. J., Heidrich, O., Olazabal, M., Foley, A., Hamann, J. J.,
Orru, H., Salvia, M., Hurtado, S. D. G., Geneletti, D., & Pietrapertosa, F. (2014). Climate
change response in Europe : what ’ s the reality ? Analysis of adaptation and mitigation
plans from 200 urban areas in 11 countries. 331-340. https://doi.org/10.1007/s10584-
013-0989-8

Regina Alvala, C. dos S., Mariane Assis Dias, C. de, Saito, S. M., Stenner, C., Franco, C.,
Amadeu, P., Ribeiro, J., Souza de Moraes Santana, R. A., & Nobre, C. A. (2019). Mapping
characteristics of at-risk population to disasters in the context of Brazilian early warning
system. [International Journal of Disaster Risk Reduction, 41(September).
https://doi.org/10.1016/j.1jdrr.2019.101326

Ribeiro, D. F., Saito, S. M., & C¢lia dos Santos Alvala, R. (2022). Disaster vulnerability
analysis of small towns in Brazil. International Journal of Disaster Risk Reduction,
68(November 2021). https://doi.org/10.1016/j.1jdrr.2021.102726

S2ID. Sistema Integrado de Informacdes Sobre Desastres. 2020. https://s2id.mi.gov.br/

Sanderson, D. (2000). Cities, disasters and livelihoods. Environment and Urbanization, 12(2),

93-102. https://doi.org/10.1177/095624780001200208

18



AN%D XLV Encontro da ANPAD - EnANPAD 2022
On-line- 21 - 23 de set de 2022 - 2177-2576 versao online

Schneider, P., Walz, A., Albert, C., & Lipp, T. (2021). Ecosystem-based adaptation in cities:
Use of formal and informal planning instruments. Land Use Policy, 109(August), 105722.
https://doi.org/10.1016/j.landusepol.2021.105722

UNFCCC. (2015). Adoption of the Paris agreement: Proposal by the President (Draft Decision).
United Nations Office, Geneva (Switzerland).
https://unfccc.int/resource/docs/2015/cop21/eng/109.pdf.

Unnikrishnan, H., & Nagendra, H. (2021). Building climate resilient cities in the global South:
assessing city adaptation plans in India. Round Table, 110(5), 575-586.
https://doi.org/10.1080/00358533.2021.1985268

UNISDR, Sendai framework for disaster risk reduction 2015-2030.
https://www.undrr.org/publication/sendai-framework-disaster-risk-reduction-2015-2030,
2015.

van den Berg, M., & Coenen, F. (2012). Integrating climate change adaptation into Dutch local
policies and the role of contextual factors. Local Environment, 17(4), 441-460.
https://doi.org/10.1080/13549839.2012.678313

Williamson, A., Scott, D., & Halfpenny, P. (2000). Rebuilding civil society in Northern
Ireland : the community and voluntary sector ’ s contribution to the European Union ’ s
Peace and Reconciliation District Partnership Programme. 28(1), 49—66.

Wise, R. M., Fazey, 1., Stafford Smith, M., Park, S. E., Eakin, H. C., Archer Van Garderen, E.
R. M., & Campbell, B. (2014). Reconceptualising adaptation to climate change as part of
pathways of change and response. Global Environmental Change, 28, 325-336.
https://doi.org/10.1016/j.gloenvcha.2013.12.002

Zahran, S., Brody, S. D., Vedlitz, A., Grover, H., & Miller, C. (2008). Vulnerability and
capacity: Explaining local commitment to climate-change policy. Environment and
Planning C: Government and Policy, 26(3), 544—-562. https://doi.org/10.1068/c2g

Zambrano-Gutiérrez, J. C., & Puppim de Oliveira, J. A. (2021). The dynamics of sources of
knowledge on the nature of innovation in the public sector: Understanding incremental
and transformative innovations in local governments. Journal of Public Administration
Research and Theory.

Zhang, X., & Li, H. (2018). Urban resilience and urban sustainability: What we know and what
do not know? Cities, 72(July 2017), 141-148. https://doi.org/10.1016/].cities.2017.08.009

19



