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Abstract 

While urbanites are vulnerable to a suite of risks that climate change might aggravate (e.g., 
mortality from extreme temperatures and property damages from floods), urban populations and 
decision makers may also be positioned to most effectively respond to such risks. Research is 
needed however, exploring both the multilevel factors and processes that determine urban risk 
and the complex pathways from hazards to impacts, and from perceptions and coping responses 
to adaptation. This paper analyzes whether and under what circumstances urban populations 
experience risk in selected Latin American neighborhoods of Bogotá, Buenos Aires, Mexico and 
Santiago; it assesses their adaptation capacity, i.e., ability to perceive and respond to hazards. It 
finds that urban risk depends on scale: hazards, adaptation capacities, responses and their 
underlying societal and physical drivers vary across urban households, neighborhoods and cities. 
Informality is a state of regulatory flux, where access to land and livelihood options cannot be 
fixed and mapped according to any prearranged sets of laws and planning mechanisms, that has a 
profound influence on risk and adaptation capacities across scales. For instance, informality 
becomes the site of considerable state power where some forms of growth in risk-prone areas 
enjoy state sanction while others are criminalized. The informal status becomes both a source of 
stigmatization that disempowers informal neighborhoods and a systemic determinant of lack of 
access to assets and options for adaptation capacity. 

 

1. Introduction  

In the current era of profound global environmental and demographic change urban populations 
may be more vulnerable to a suite of risks that climate change might aggravate such as mortality 
from extreme temperatures and property damages from floods. At the same time urban 
populations and decision makers may also be positioned to most effectively respond to such 
risks. Research is needed however, exploring both the multilevel factors and processes that 
determine urban risk and the complex pathways from hazards to impacts, and from perceptions 
and coping responses to adaptation. 
 
This paper addresses the gap by analyzing whether and under what circumstances urban 
populations experience risk in selected neighborhoods of Bogotá, Buenos Aires, Mexico and 
Santiago; and assessing their adaptation capacity, i.e., ability to perceive and respond to hazards. 
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We first develop a framework to account for the multi- and cross-scale processes and 
determinants explaining patterns and variations in urban risk (Section 2). We then describe the 
broader environmental and societal factors driving adaptation capacity – or conversely 
vulnerability – and risk in the study cities and neighborhoods (Section 3) and explore the risk 
perceptions of urban households and their capacity to respond to hazards (section 4). The paper 
closes with a discussion not only of how risk is created and perceived, but also of the 
opportunities and challenges to enhance adaptation capacity at the household, neighborhood and 
city scales (section 5). 
 

2. Urban Risk  
 

2.1 Key concepts 

Although a risk-analysis framework has been widely used by scholars, risk is still characterized 
by inter-disciplinary differences in definition and scope as exemplified by the 25 definitions of 
risk (Thywissen 2006). For example, risk can be defined as the likelihood of occurrence of a 
hazard; the possibility of loss, injury and other impacts; or the probability of the occurrence of an 
adverse event and the probable magnitude of its consequences (Shrader-Frechette 1991). 
Although research on urban risk has grown notably in the last years, it is still dominated by 
narrow approaches, focusing for instance on how changes in one environmental hazard or 
combination of hazards (e.g., temperature extremes, air pollution, and precipitation extremes) 
relate to such outcomes (risk proxies) as mortality, morbidity and economic damage; and on how 
factors such as age and gender mediate the relationship between the hazard and the risk (O'Brien, 
Eriksen et al. 2007; Romero-Lankao, Qin et al. 2012). While physical hazards are important 
determinants of urban risk, it is critical that we begin to incorporate an understanding of how 
broader environmental processes – such as climate variability, climate change, and 
environmental change – contribute to the production of physical hazards. Social hazards can also 
contribute to the experience of urban risk. Previous research on urban risk has also often failed to 
account for the ways in which broader societal processes – such as economic growth, 
urbanization, and governance – help to shape differences in risk experienced by urban 
households and neighborhoods. Recently, some efforts have been undertaken to develop a more 
integrated and interdisciplinary understanding of how the dynamics and interactions between 
“environmental” and “societal” processes generate common patterns and differences in risk (De 
Sherbinin, Schiller et al. 2007; Harlan, Brazel et al. 2007; Cardona 2012; Romero-Lankao, Qin et 
al. 2013). Risk is defined within these more integrated approaches as the possibility of loss, 
injury and other outcomes resulting from the combination of hazards and vulnerabilities or 
adaptation capacities of exposed populations; and incorporates an understanding of the broader 
societal and environmental processes that shape their experience of risk. 

Building on these more integrated approaches, we conceive of urban risk as the outcome of 
exposure to hazards and the capacity to perceive and respond to these hazards (adaptation 
capacity). Hazards are probable or possible physical and social perturbations and stresses to 
which urban populations are in contact with, or experience (i.e., exposed to). Hazards can be one-
off extreme events of short duration (no more than a few minutes, hours or days), often striking 
with little warning. They can also be slow-onset events (e.g., increasing temperatures) as well as 
a range of subtle, ‘everyday threats’ that are the product of a variety of factors (e.g., urban heat-
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island). Hazards can result from physical processes (e.g., climate variability), from 
environmental degradation (e.g., landslides resulting from land use changes induced by 
urbanization), and from societal changes (e.g., unemployment due to economic turmoil) that 
affect the wellbeing, wealth, and feasibility of households’ livelihoods (Figure 1). We define 
adaptation capacity, the second component of urban risk, as a population’s ability to perceive 
risk and to avoid or lessen the negative consequences of the multiple hazards they are exposed 
to, based on individual characteristics that can make household members sensitive (e.g., age), 
and household and neighborhood level access to resources, assets, and options such as education, 
income, house quality, infrastructure and services, and social capital (e.g., individual levels of 
social trust, participation in networks and family support) (Romero-Lankao, Qin et al. 2013). 
Risk is socially constructed and affects not only populations’ response capacity but also the 
hazards they are exposed to (Figure 1). 

Figure 1: Urban Risk and Adaptation Capacity 

 

Source: own based on (Field, Barros et al. 2012) 

Figure 2: Adaptation Capacity and Actual Responses across scale 
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Note: blue = determinants of adaptation capacity; black = actual adaptation actions 

 

While, broader environmental processes such as climate variability, climate change, and 
environmental change are having (and will continue to have) an effect on the extent and location 
of physical hazards for urban areas, societal processes such as economic growth, urbanization, 
and governance have both direct and indirect effects on the extent to which urban households are 
able to effectively perceive and respond to hazards. This effect is mediated by neighborhood-
scale factors such as informality, land use and territorial planning, employment options and 
access to infrastructure and services. The assets, options and actions at the household level are 
critical determinants of the capacity to perceive and respond to hazards, and can be affected by 
economic growth. For example, a family with a two level house may only have enough 
economic resources to move their belongings to the upper part of the house when faced with a 
flood (as happens in study neighborhoods in Buenos Aires), but this action is not as effective of a 
long-term response as flood protection infrastructure or urban policies strengthening the asset 
base of low-income groups can be.  

The city-scale housing stock, urban form, condition of infrastructures and buildings and changes 
in urban and ecological services – all outcomes of political decision making and urbanization – 
also affect the capacity of populations to perceive and respond to hazards. The governance 
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arrangements of a city, i.e., the provision of infrastructures and services (e.g., levies and 
sanitation); the existence of emergency response programs and a regulatory framework for land 
use and territorial planning also influence this capacity (Satterthwaite, Huq et al. 2007; Parnell 
and Walawege 2011; Romero-Lankao and Qin 2011). This is so because the risk of populations 
is also determined by underlying factors such as informality and other institutional and 
governmental actions and policies shaping adaptation capacity.  

We posit in this paper, first, that urban risk depends on scale: hazards, adaptation capacities and 
their underlying societal and physical drivers vary between urban households, neighborhoods 
and cities/regions (Figure 2). Second, we suggest that informality at the household scale exerts 
influence on both hazard exposure and adaptation capacity. Informality is a state of regulatory 
flux, where land ownership, land use and purpose, access to livelihood options, job security and 
social security cannot be fixed and mapped according to any prearranged sets of laws, planning 
instruments and regulations  (Roy 2009)2009; McFarlane, 2012). This state leads to an ever-
shifting relationship between the legal and the illegal, the legitimate and the illegitimate, the 
authorized and the unauthorized (Roy 2009). We suggest in this paper that informality influences 
both wealth and poverty. Although navigating the relationship between informality and 
wealth/poverty is often challenging, we find that informality can create advantages and 
disadvantages along lines of social stratification. For instance, informality becomes the site of 
considerable state power where some forms of growth in risk-prone areas enjoy state sanction 
while others are criminalized. For the latter, informal status becomes a systemic determinant of 
lack of access to assets and options for adaptation capacity. Conversely, the “regular”, “legal” or 
“formal” status of a settlement gives security from eviction; becomes an incentive to invest in 
more structural adaptation actions (e.g., house improvements to effectively respond to floods); is 
a requirement for infrastructure and service provision; and helps avoid the stigmatizations that 
disempower informal neighborhoods.  

Our aim is to use this framework for understanding urban risk and analyzing the experiences of 
households in selected neighborhoods and households in the metropolitan areas of Buenos Aires, 
Santiago, Bogota, and Mexico City1, focusing on the effects of broader societal and 
environmental processes in shaping physical and social hazards and adaptation capacity.  

2.2 Methods and data 

Our study neighborhoods are located in the metropolitan areas of Santiago, Mexico City, Bogotá 
and Buenos Aires, which had in 20.4, 19.3, 6.8 and 12.8 million people respectively and generate 
34, 43, 25 and 24 percent of their respective national GDPs (Tables 1 and 2). During the last 
decade, the populations of Mexico City and Bogotá have grown faster (around 2% per year) than 
those of Buenos Aires and Santiago (around 1% per year) (Jordan et al., 2010). There are also 
socio-spatial differences between the cities. Informality is high in the studied neighborhoods of 
Bogotá, Buenos Aires and Mexico City, but relatively low in the studied neighborhoods of 
Santiago (Table 1 and 2).    

Table 1: Neighborhoods: selection criteria for household surveys 

                                                           
1 The cities were selected because each has a strong weight as a primary center within its national economy; each 
concentrates populations, economic activities, energy and atmospheric emissions; and lastly, each of these cities is 
especially affected by several hazards climate change is expected to aggravate (Romero-Lankao, Qin et al., 2013) 
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To explore urban risk in the selected neighborhoods of the four cities, we applied an explanatory 
case-study approach (Yin 2003), with a non-random, purposive sampling of 100 households to 
survey in each city (Table 1). We applied two main sets of criteria to select the neighborhoods in 
order to gain variation: (i) physical and geographical characteristics, i.e., type of physical 
hazards and (ii) socioeconomic status (from very low to middle income). Access to a 
neighborhood was also important as the research required constant collaboration with local 

Neighborhood Income 
level

Hazards and level of risk Infrastructure Tenure No. of 
Surveys

El Codito, Bogotá Low Landslides, air pollution; high water, electricity, 
sewage and gas 

Formal and informal 
(under regularization)

40

Juan Rey, Bogotá Low Landslides, air pollution; 
medium 

water, electricity, 
sewage and gas

Formal and informal 
(under regularization)

40

El Recodo, Bogota Middle Floods, air pollution; high-risk water, electricity, 
sewage and gas

Formal 20

San Jose, B. Aires Low Floods, storm surges, rainfall, 
high water table; high-risk

water, electricity, 
sewage, no gas 

Informal ( under 
regularization)

27

Alvear, B. Aires Very 
low

Floods, storm surges, heavy 
rainfall, high water table; high-
risk

water, electricity. no 
sewage, gas cilinder

Informal, on privately 
owned land

11

Alsina, B. Aires Very 
low 

Floods, storm surges, heavy 
rainfall, high water table; high-
risk

water, electricity, no 
sewage, gas cilinder

Informal, under 
regularization

40

Canal San 
Fernando. B. Aires

Middle Floods, storm surges, heavy 
rainfall, high water table; high-
risk

water, sewage, 
electricity and gas

Formal 22

Tecanco, Mexico 
City 

Very 
low

fires, air pollution water,electricity, no 
sewage,  gas cilinder

Informal, underwent 
regularization

Malvinas, Mexico 
City

Very 
low

Strong winds water,electricity, no 
sewage,  gas cilinder

Informal, underwent 
regularization

Nativitas, Mexico 
C. 

Low Water depletion, air pollution; 
high

water,electricity, no 
sewage,  gas cilinder

Informal, underwent 
regularization

Caltongo, Mexico 
C. 

Low Subsidence, floods, air 
pollution; high

water,electricity, no 
sewage,  gas cilinder

Informal, underwent 
regularization

Rinconada del Sur, 
Mexico C.

Middle Subsidence, air pollution; high water,electricity, 
sewage,  gas cilinder

Formal 20

Pudahuel, Santiago Low Air pollution; high water,electricity, 
sewage,  gas cilinder

Formal 50

Florida, Santiago Low Air pollution, landslides; high water,electricity, 
sewage,  gas cilinder

Formal (Social housing 
program)                

30

Florida, Santiago Middle Air pollution, landslides; high water,electricity, 
sewage,  gas cilinder

Formal 20

40

40
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authorities who helped us identify neighborhoods that met our criteria. Although most of these 
neighborhoods experience many hazards, they have variation in level of income, informal or 
formal status, and quality of housing and services. This criterion-based selection process helped 
ensure we obtained a varied set of study neighborhoods across the four cities.  

The survey’s questions are organized around the following themes:  
 

a) Environmental and social hazards: To better understand the full suite of hazards that 
populations have been exposed to, we asked study households to report the major 
physical stresses and “life events” their family experienced in the last five years (Lampis 
2009). These questions were open-ended and respondents were encouraged to include 
anything they thought was relevant. 

b) Factors determining adaptation capacity:  
a. Individual characteristics that can make household members sensitive, such as 

age, gender and pre-existing medical conditions;  
b. Household and neighborhood level adaptation capacity: human capital 

(education, employment); physical capital (housing quality; overcrowding; access 
to drinking water, sanitation, and electricity); financial capital(monetary situation, 
home amenities) and social capital such as access to social networks, 
neighborhood safety, and information about hazards  (Moser 2008; Romero-
Lankao, Qin et al. 2013).  

a. Governance: Because broader institutional responses would be required to 
enhance adaptation capacity, we also asked questions about the existence or 
awareness of governmental measures to enhance the adaptation capacity of urban 
populations, namely provision of infrastructures and services (e.g., water and 
sanitation); participation and community involvement opportunities; emergency 
response systems and regulatory frameworks for land use and territorial planning. 

b. Awareness and actual responses: We asked the respondents questions about how 
they perceive and respond to existing and likely risks using an open-ended 
format.  

 

The analysis of the survey data includes cross-tabulation tables (two-dimensional tables), each 
with a variable that is subdivided into two or more categories. Chi-square test and one factor 
analysis of variance (ANOVA) with Tukey’s post hoc test were also used to examine inter-city 
variations on key variables. We complemented the survey data with a review of existing research 
and government statistics that help to characterize the broader societal and environmental 
processes shaping household-scale adaptation capacity. 

 
3. Broader processes driving urban risk  

 
3.1 Societal Processes 

 
The dynamics of urbanization expansion and densification in these cities help drive risk by 
shaping populations’ exposure to hazards in context-specific ways. Growth of subsidized 
housing projects, low income and often informal housing, and higher-income, gated 
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neighborhoods is in many cases occurring in areas that provide environmental services or are 
exposed to hazards (Cicollela and Mignaqui 2005; Connoly 2009; Hidalgo and Zunino 2011). 
For example, nine of our study neighborhoods are located in areas that increase the exposure of 
residents to flood hazards due to high volumes of surface water runoff after precipitation events. 
These hazards affect both low and middle income neighborhoods. Poor households in El Codito 
and Juan de Rey, Bogotá and both poor and middle-income households in La Florida Santiago 
are exposed to floods and landslides, the latter because middle-income households are attracted 
by the amenities provided by the foothills of the Andean mountains (Figure 3).  
 
Economic growth and governance have shaped urban risk in the cities in different ways. As 
shown in Tables 1 and 2, the cities have deficits in such key determinants of adaptation capacity 
as health (with high infant mortality rates in Mexico and Bogotá), education (with socially 
segregated school systems in all cities) and in housing due to inadequate housing stock, informal 
settlements (with the exception of Santiago) and problems of housing affordability in all cities. 
Although governmental programs have been created to target the poor (e.g., Oportunidades and 
Food Pension for the Elderly in Mexico City; PROMEBA and Programa Ingreso Universal por 
Hijo, Argentina; Chile Solidario), economic liberalization and retrenchment of the state have 
strengthened the market’s role and privatized many components of housing, infrastructure, 
welfare and service provision previously in the hands of the government (with the exception of 
Buenos Aires, which has recently abandoned neoliberalism).  Last but not least, the levels of 
crime and violence are high in Mexico City and Bogotá (Table 2) which can undermine the 
levels of social capital (i.e., individual levels of social trust and participation in networks). 
 
Table 2: Selected socioeconomic and demographic indicators 

Indicator Bogotá Buenos Aires México Santiago 

Latitude 4°32 N 34° 35 S 9° 26 N 33° 28 S 

Average annual temperature 14.0 17.96 15.0 14.0 

Population2 6,776,009 12,828,669 17,946,313 5,392,804 

GDP per capita in US-$ (ppp) 1,a 12,692 19,098 17,552 16,826 

Elderly (64 and over) 2 6% 15% 3.9% 6.4% 

Persons without high school education2 39.50% 22.8% 45.7% 35% 

GINI coefficient 1b 0.61 0.44 0.56 0.55 

Infant mortality rates (per thousand) 1 13.5 7.9 17.8 7.6 

Informal employment (% of total workforce) 

1c 
n.d. 44 45.7 34 

Slum population (% of inhabitants) 1d 16.8 26.2 14.4 5-9 

Homicides per 100 thousand1 18.7 6.9 17.6 2.1 
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Sources: 1 (Rehner, Samaniego et al. 2010). a The year for Santiago is 2008 and for the other cities is 2005; b The 
year for Bogota and Mexico is 2005; for Santiago and Buenos Aires is 2006. c The years for the three cities are 
2002-2003. d The year for Buenos Aires and Mexico is 2005; for Bogota 2003; and for Santiago 2006. 2 Own 
calculations based on census data of each city. 

The four Latin American cities are at different stages in their efforts to mitigate and adapt to 
climate change. Mexico City (i.e., its Federal District) has a Program of Climate Action of 
Mexico City 2008–2012 that includes budgets and timelines. The City of Buenos Aires has a 
Buenos Aires 2030 Climate Change Plan, but it lacks specificity (i.e., budgets and timelines). 
The Province of Buenos Aires (where the municipalities of the metropolitan area are located) is 
still at a diagnosis and exploration stage. Santiago intends to launch an adaptation plan (Romero-
Lankao, Hughes et al. 2013) and in 2009 Bogotá designed guidelines for the formulation of the 
District Plan of Mitigation and Adaptation to Climate Change (Lampis 2012). Here we explore 
the local presence and influence of these policies.  

As in other cities (Birkmann, Garschagen et al. 2010), climate policies are embedded in larger 
policy frameworks (e.g., energy, risk reduction, urban planning, housing, and infrastructure 
provision) that exert an influence on adaptation and risk reduction responses by study 
neighborhoods. We found that the “formal” status of studied neighborhoods is not only a 
requirement for infrastructure and service provision, but also helps to prevent stigmatization and 
disempowerment. As suggested by a respondent in Greater Buenos Aires “There were times that 
services would not come in the barrio because it was considered a red (dangerous, insecure) 
zone”. We documented the use of similar arguments as reasons to not provide services in Bogota 
and Mexico City.  

3.2 Environmental Processes: Climate variability, climate change, and 
environmental change  

The climates in the four cities where study neighborhoods are located are very diverse. Buenos 
Aires has a humid subtropical climate, Santiago has a Mediterranean climate, and Bogotá and 
Mexico City have a subtropical highland climate. While no city experiences extreme variations 
in temperature, there are more seasonal variations in Mexico City, Buenos Aires and Santiago 
than in Bogotá (Table 2). The annual precipitation rates vary between the cities, ranging from 
312.5mm in Santiago and 739 mm in Bogotá to 1200 mm in Buenos Aires. Precipitation in 
Mexico City varies between 700 and 900 mm with large interannual variations. The four cities 
have high levels of atmospheric pollutant emissions (Rehner, Samaniego et al. 2010; Romero-
Lankao 2013). Health risks due to atmospheric pollutant concentrations are a concern, 
particularly because atmospheric and meteorological conditions can be conducive to air pollutant 
retention and Ozone formation. The four cities also experience floods and are confronted with 
the degradation of water bodies (Rehner, Samaniego et al. 2010).  

According to current models, changes in climate parameters are projected to alter the existing 
environmental conditions and their influence on hazard-exposure. Studies project increases in mean 
temperatures in all cities; decreases in mean precipitation in Santiago, Mexico and Bogotá, and 
increases in mean precipitation in Buenos Aires (University of Chile, 2006; INE 2008; IDEAM, 2010; 
Camilloni, 2006). Changes in extremes that differ from known weather patterns are also expected and 
include more intense droughts, a decrease in the number of areas experiencing freezing temperatures 
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(0º C or less), an increase in floods from more intense precipitation, and more frequent heat waves 
(Magaña 2010; IDEAM, 2010; Barros et al, 2006). Expected sea level rise between 0.50 and 1 meter 
is predicted to affect low-lying areas in Buenos Aires and interact with precipitation events and 
“sudestadas” (strong winds from the southeast that push the Rio de la Plata river water toward the 
coast) to produce more localized floods.  
 
These changes will likely result in development challenges. For example, decreases in the Andean 
snowpack, resulting from changes in precipitation and temperature might have a significant impact on 
Santiago’s water resources (University of Chile,  2006), and increases in mean temperatures in 
Mexico City might further reduce total precipitation and affect water resource availability while 
increasing the number of extreme rain events and the severity of floods (INE, 2008). In Bogotá, 
increases in temperature are predicted to affect vulnerable ecosystems such as mountain moorlands 
(paramos) that are relevant for the protection and regulation of city’s water resources (Vergara et al., 
2009). Such changes are likely to affect urban development and disaster planning.  

 
Large-scale, rapid urban expansion and associated land cover, and changes in atmospheric 
emissions have resulted in increases in temperatures (urban heat-islands) and loss of ecosystem 
functions and services in all cities (Romero, 1999; Barros et al., 2006; Magaña 2010; IDEAM, 
2001). Regional impacts on water resources due to land use changes and increased water demand 
by urban users have changed water availability, runoff, infiltration and extent of flood-risk zones 
in the four cities (Ebert, Welz et al. 2010; Romero-Lankao 2010); Jauregui and Tejeda 2001; 
Magaña 2010). As can be seen in Photo 1, water overexploitation has resulted in subsidence and 
thus in fractures and cracks that threaten the built environment in both low-income and middle-
income neighborhoods.   
 
Photo 1: Cracks from overexploitation of water threaten the built environment of dozens of middle 
class families in Rinconada del Sur, Mexico City 
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4. Urban risk in the studied neighborhoods 
 

This section explores the two factors determining urban risk included in our framework: 
the exposure of study neighborhoods and households to hazards and their adaptation 
capacity.  

 
4.1 Exposure to multiple hazards  

The study neighborhoods in the four cities are faced with one-off extreme hazards of short 
duration such as heat waves and floods from heavy precipitations affecting the quality of their 
houses (Photo 3) and sudestadas often striking with little warning. As stated by informants in 
Alsina and San Jose in Buenos Aires and in El Recodo in Bogotá: 
 

“Floods from sudestadas are the main problem in this neighborhood, because the 
furniture gets wet…while you put them up, and down, they get wet or they break. 
Sometimes the sudestada warns its coming, other times it doesn’t (Respondent 1).”  

“Some sudestadas last long; they go up, down, and up again. But in general they last 
a day. Subsequent peaks are the problem; they come at 6am, 6pm, 12 am, and when 
they all come together it gets more complicated (Respondent 2).”  

"The sewage system was clogged by the strong flow of the river coming down, and 
the sewage waters overtopped. All was flooded and rats and illnesses came out too 
from there. We moved our belongings up and watch out all the time to make sure 
water did not reach them. We are sad and worried as we did not think that could ever 
happen to us (Respondent 3)". 

Study neighborhoods are also exposed to slow-onset events e.g., increases in average 
temperatures (particularly in Buenos Aires followed by Santiago and Mexico City) and in 
the case of Buenos Aires sea level rise. They are faced with a range of subtle, ‘everyday 
threats’ that are the product of a variety of developmental and environmental stress 
mechanisms (e.g., urban heat-island from urbanization; floods and fire from inadequate 
housing and services). For example, low-income and informal neighborhoods lack good-
quality housing and have precarious electrical connections:  

“Most of the families are hanging from the electrical network…and these are bad 
connections, and the houses are made of wood and are very precarious. We’ve 
had several fires. Yes, in those cases we’ve had evacuees here” (Respondent from 
the Caritas NGO working in San Fernando, Buenos Aires).  
 
“When we experienced hail and fire the houses were damaged. The metallic 
sheets (roofs) were perforated, and burnt. We did not received support from the 
government. To prevent future consequences of the fires, we decided to ask 
advice from civil protection authorities and to see how we could collaborate with 
the authorities to prevent these events ... "(Respondent from Tecanco, Mexico 
City). 

 
Across the study households, a majority of respondents (65.5%) reported that, in the five years 
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prior to the survey, they have experienced many environmental hazards simultaneously (e.g., 
heat waves, extreme cold and air pollution). However, when added up the types of hazards 
people experienced were different between cities (Figure 3). In the Santiago and Bogotá 
neighborhoods, “extreme cold and precipitation” were the most common hazards, while “heat 
waves,” floods associated with extreme-precipitation and storm-surges (sudestadas) respectively, 
and lack of urban services were the most common in Mexico City and Buenos Aires. 
Respondents from Mexico City were least likely to encounter an environmental hazard over the 
last three years, followed by those from Bogotá and those from Buenos Aires and Santiago in 
turn (F=27.961, p <.001). 
 
When asked about the “life events,” or social hazards, they have been exposed to, 86 percent of 
the respondents declared to have experienced the following hazards: someone in the family lost 
their job, someone in the family had died or had an illness; the heads of the household separated 
or divorced; or the entire household moved to a new location, suffered financial problems, or 
was robbed.  These hazards are often very personal and can affect the entire household. In 
general, the survey data show only limited differences in the experience of social hazards 
between low- and middle income-neighborhoods. 

Figure 3: Main environmental hazards of the last 5 years in selected neighborhoods 
of the cities   

 

 

4.2 Adaptation capacity  

Scholarship tends to agree that the elderly, the very young, and people with pre-existing health 
impairments are more sensitive to hazards, and that their sensitivity can constrain the human 
capital they are able to draw from to respond to hazards. The mean age of all sample heads of 
households in the survey was 49, and the vast majority of them (73.5%) were men; much fewer 
surveyed households were headed by females in Mexico City than in the other three cities. About 
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22% of the household-heads in these neighborhoods are elderly, although the percentages range 
from 18% and 6%, respectively, in Bogotá and Mexico to 33% and 31%, respectively, in Buenos 
Aires and Santiago. The higher presence of the elderly is a source of decreased adaptation 
capacity, as according to (Bell, O’Neill et al. 2008; Abrutzky, Dawidowski et al. 2012) the 
elderly seem to be a susceptible subgroup in in Buenos Aires and Santiago. 
 
In the surveyed households, 7 and 35 percent had members with a disability or a medical 
condition such as diabetes, heart conditions and pulmonary deficiencies, respectively. In 
households that have members with disabilities and medical conditions, human resources have to 
be mobilized to look after the chronically ill. This poses particular problems during disaster 
events (e.g., floods) as these members may need medical treatments that cannot be interrupted. 
Furthermore, this tends to have important gender-related implications as women generally 
perform the tasks. It also adds an additional burden when dealing with flood events, for example, 
as household members with special needs require health treatments that cannot be interrupted 
and are more vulnerable to indoor humidity (see Photo 4). 
 
The local housing and living conditions differed between low and middle income neighborhoods.   
For instance, although all respondents reported using electricity for lighting, in the low-income 
neighborhoods of Las Malvinas, Mexico City and Alvear and Alsina Buenos Aires, people 
illegally connect their houses to the “official” grid, often with poor connections and low quality 
service. For cooking, the most common types of energy for all respondents were propane gas 
provided through bottles (56.8% of respondents) but most of the households with piped gas 
connected to a public or private provider were in middle income neighborhoods. Note that while 
the use of bottled gas is seen as a more precarious strategy than having a direct grid connection, 
in Santiago it is quite widespread because of the increased uncertainty around continuity of 
national energy supply from Argentina. 
 
We found that for 78% of households the most common source of water for cooking was water 
delivered through a public aqueduct or network. However, there are differences between 
neighborhoods and between cities here as well. For instance, while in study neighborhoods in 
Santiago there is nearly universal access to publicly supplied water services, in Mexico City low-
income respondents relied on water from a well with a motor (48%) and water purchased from a 
water truck (33%). The majority of all surveyed households had a bathroom that connected to a 
sewage system (66.3%) but most of the septic well users (25.6%) are from low income 
neighborhoods. There were some differences between the cities in terms of the level and source 
of sanitation services. In Santiago and Bogotá, all surveyed households had a bathroom with 
connection to a sewage system, two-thirds of surveyed households in Buenos Aires had a 
bathroom with connection to septic tanks, and in Mexico City people relied almost equally on 
bathrooms connected to a sewage system and on latrines/dumping. These differences illustrate 
that by having less sewage system coverage, surveyed neighborhoods in Buenos Aires and 
Mexico City are likely to be more sensitive to the hazards they are exposed to such as floods. 
Having pit latrines is not enough because these are overflown during events of extreme 
precipitation and the population is in direct contact with excreta and contaminated water.  
 
Although the majority of the heads of surveyed households (94.3%) knew how to read and write, 
three quarters lack high school and technical education, and only 2.5% have finished college 
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(Figure 4). This is troublesome as scholarship has found that lower education relates to higher 
sensitivity (e.g., increases risk of temperature-related mortality, Romero (Romero-Lankao, Qin et 
al. 2012). Most respondents (74.8%) were employed, but only 43.7% of low-income households 
had a permanent job. This illustrates the prevalence of “informality” in employment among poor 
households. Low and precarious incomes and lack of benefits such as health and social insurance 
associated with formal employment result in lower adaptation capacity (Hardoy and Almansi, 
2011). Some indicators of human capital showed significant variation between the study cities. 
For example, heads of surveyed households in Mexico City had significantly higher education 
levels than those in the other cities (F=11.167, p <.001). A significantly greater percentage of 
heads of households in the study neighborhoods of Bogotá  and Mexico City (58.0% and 50.0% 
respectively) have permanent jobs than in Santiago and Buenos Aires (Chi-square = 17.461, p 
<.001). 
 

Figure 4: Education level of respondents in selected neighborhoods in the cities 

 

Financial capital broadly refers to those monetary and material resources that are available to 
provide people adaptation options. There were no consistent data on poverty levels for our study 
neighborhoods.  However, in our survey about 70% of total respondents, most of them low-
income households, said their household income only covered their basic living expenses, while 
22% reported that it did not cover these basic costs. More respondents in Buenos Aires and 
Bogotá felt their household income did not cover their basic needs than in the other two cities 
(Chi-square = 31.774, p <.001).  

Home ownership contributes to regularization and legalization of settlements (Connolly 2009). 
Most respondents (62%) reported to own the house or apartment they occupied. Home ownership 
rates ranged from 90% in Santiago to 66% in Mexico City, 50% in Buenos Aires and 40% in 
Bogotá. With the exception of Santiago, seven of the 10 neighborhoods in the other cities have 
informal settlers, with the majority of respondents in the low-income neighborhoods of Alvear 
(Buenos Aires), El Codito and Juan Rey, Bogotá (Photo 2), and Tecanco and Las Malvinas 
(Mexico City) declaring to be informal settlers. As such they are faced with uncertainties and 
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with the stigma of informality. Informants told us that informality reduces their chances to get 
jobs, to access credit lines using property as collateral and to get public infrastructures and 
services. Furthermore, it becomes an incentive for involvement in paternalistic political 
relationships, political activities (e.g., electoral rallies) and administrative negotiations (where 
acts of corruption are involved) to regularize and update their settlements. 

To understand social capital we asked respondents whether they feel insecure of being mugged or 
suffering from crime related violence and what networks they draw from to respond to hazards. Only 
one third of respondents felt insecure, and respondents appear to have strong social networks to fall 
back on. When asked if they could rely on a relative or friend to provide support if faced with a stress 
(e.g., lost their house), most respondents (65%) said that they could. The level of social support was 
significantly different across the four study cities (Chi-square = 26.201, p <.001).  Respondents from 
Santiago were more likely to know someone who would provide temporary housing in emergencies 
than those from the other three study cities. Around one third of the surveyed population in Mexico 
City and Bogotá wouldn’t count on social networks. Households lacking access to social networks 
would be particularly vulnerable – and in need of government support – when environmental disasters 
occur. Participation in civil society organizations is low in all four cities and particularly in Mexico 
City, ranging from 3.0% in Mexico City to  18.0%, 22.0% and 29.0% in Bogotá, Santiago and Buenos 
Aires, respectively (Chi-square=24.307, p <.001). 
 
Photo 2: Informal settlement in Juan Rey, Bogotá  

 

 
5. Unpacking some of the key causal pathways 

 

The causal pathways from hazards and adaptation capacity to experienced risks are complex, and 
are often modified by intervening and interlinked human and environmental factors operating at 
multiple scales. We used our surveys to explore some of these pathways and linkages.  

5.1 Hazard response strategies: Households 
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To develop a sense of urban populations’ awareness and responses to hazards, households were 
asked how they deal with some of these hazards. The first hazard is seasonal temperature 
changes in their homes. The answers depended not only on availability of assets but also on the 
latitude of the city and how much temperature variability people are exposed to. Respondents in 
Buenos Aires use swamp coolers to cope with hot and humid summers while respondents in 
Santiago (where summers are milder) are more likely to open their windows (Figure 5). 
Similarly, respondents in Bogotá do not use the heater in the winter as much as those in the other 
three cities, likely because it does not get as cold (Figure 6). If low-income households cannot 
afford to run the air conditioner when it is hot, they wet the floor and open the windows. In the 
winter, if they cannot afford a central heating system they are more likely to use less expensive 
options such as electric heater and stoves (Figures 5 and 6). The actions also depend on the legal 
status of the households, which helps to determine whether they are "formally" connected to the 
water and sanitation network and the electricity network. This means that households with 
legally acknowledged ownership or those that do not fear eviction, tend to invest more in home 
improvements that increase their capacity to withstand hazards, and are also better positioned to 
negotiate for needed infrastructure improvements. 
 
Figure 5: Measures to cool homes in the summer in selected neighborhoods in the cities 
 

  

 

Figure 6: Measures used to heat homes in the winter in selected neighborhoods in the cities 
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Responses to heavy precipitation (Mexico, Bogotá), avalanches (Santiago) and sudestadas 
(Buenos Aires) illustrate the portfolio of coping and adaptation options surveyed households can 
draw from. If households are surprised by the event, their belongings get wet and their houses 
damaged (e.g., low-income neighborhoods of Caltongo Mexico City, Photo 3). If family 
members receive warnings or “call the coast guard number, and one from the barrio calls and 
informs the rest” (e.g., in Buenos Aires), then together they might move their belongings to the 
upper level if the house has two floors. In the avalanche hitting la Florida, Santiago in 1993, 

 “The first thing we did was to take care of our homes, because this population 
had no casualties, but did have flooding in several homes, like 5 or 6 houses. 
Then, as people were scared, they left their homes alone, even where nothing had 
happened. The first step we took was to make a permanent duty team, for security 
reasons, to avoid that somebody would steal. And there we had the very, very 
successful collaboration with the police" (neighborhood leader). 

 

Photo 3: The avalanche hitting la Florida, Santiago in 1993. 
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Photo 4: A flooded house in Caltongo Mexico City. Floods are major contributors to infrastructure 
and housing damage in cities. 

 

 

 

Only those that can afford it (mostly middle-income households) go beyond coping and towards 
more structural building modifications to withstand extreme weather (e.g., electric connections 
with two circuits and elevate buildings enough to withstand flood forces, Figure 2). Temporary 
relocation is the last choice and usually a member of the family always stays home during an 
emergency. “Usually people auto-evacuate. They go to a relative’s house. And during floods, 
Municipal Social Development identifies neighborhood associations, clubs…in this case, people 
usually stay near…for security reasons” (fireman – Municipality of San Fernando, Buenos 
Aires).  

We also explored whether socioeconomic factors relate to differentiated adaptation responses. 
The statistical analysis suggested that respondents whose household income covered at least their 
basic needs were more likely to use air conditioning in the summer (Chi-square = 5.135, p <.05). 
No significant difference was found among different income groups regarding the use of heating 
during the cold season. Although the percentage of owners that have done such improvements as 
thermal insulation of the house is much higher than that of tenants, particularly in Santiago, 
Mexico City and Buenos Aires, 88% of respondents declared to not have made any changes to 
improve the house’s thermal insulation.  
 
Our field work provided another insight into the discrepancy between the ways in which low and 
middle income neighborhoods respond to hazards in Buenos Aires and Bogotá. The first relates 
to the use of information to respond to emergency events. Respondents in the low income 
neighborhoods of these cities reported that they knew an official system existed, but did not 
know how to use it. They did not know how it operated or which venues it used to disseminate 
information. Instead, they relied on neighborhood networks and personal knowledge. The middle 
income areas were more dependent on official announcements, and did not rely on neighborhood 
networks and personal knowledge. 
 

5.2 Risk response strategies: Policies 
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Low-income respondents are aware that government intervention is necessary to increase 
adaptation capacity, but because of the uneven nature of economic development, even if low-
income households are able to get governmental support for good quality housing to withstand 
hazards, lack of access to other assets can constrain adaptation capacities down the road. “For 
example the people that planned to build the houses where we live now had a long term vision. I 
mean the people from government at that time thought of building high [to withstand the storm-
surges]…Yet the houses are very small and they didn´t realize that our families grow. Our 
children start having children and they need a place to live. That is why we occupy the ground 
floor (Respondent from San José, Municipality of San Fernando, Buenos Aires).” 
 
Awareness of public response resources is another instrumental element in people’s pursuit of 
adaptation strategies. Statistical analysis of the survey data showed that Buenos Aires 
neighborhoods were more likely to have an emergency management program related to 
environmental hazards than those in the other three cities (Chi-square = 25.232, p <.001). 
However, awareness in Buenos Aires neighborhoods was still relatively low with only 19% 
declaring to know of an emergency program. Furthermore, despite awareness of the types of 
hazards common to their region, the majority of respondents in all cities (83.3%) were largely 
unaware of the locally available systems in place to inform them about environmental hazards. 
Of the households that knew of emergency systems (16.7% in all cities), those in Mexico City 
were aware of heat wave and extreme rain alerts, those in Santiago were aware of extreme rain 
alerts, but only a few respondents in Bogotá  and Buenos Aires could think of a particular 
emergency system.  
 
Participation has been praised as instrumental for dispute resolution and to get the buy-in of 
those involved; to empower ordinary people, and thus to lead to more equitable solutions; and to 
build civil society, enhance response capacity and self-organizing urban communities (Koontz 
and Johnson 2004).  Participation rates were relatively low in the neighborhoods surveyed. In all 
cases over 70% of the population said they did not participate in any type of organization, with 
the highest level of lack of participation in neighborhoods of Mexico City (95%). Also, 
respondents have mixed opinions about the mechanisms in place for community involvement. 
Independently of socioeconomic status, they often refer to the dominance of political interests 
over technical considerations and to the lack of attention to citizen requests. “Neither the 
municipality nor the Government... they do absolutely nothing, they don't care. They only care 
about downtown, and about barrio alto (latter inhabited by high-income populations) (Santiago 
neighborhood leader).” 
 
Last but not least, we found that most urban policies are not yet designed with a risk approach, 
let alone future climate scenarios in mind. For instance, one respondent in La Florida Santiago 
showed us how urban development for wealthy sectors was allowed in flood-prone areas lacking 
adequate flood control infrastructure. To manage flood risk, water streams were diverted in such 
a way that poorer neighborhoods are now at higher flood risk. Even in wealthier areas (e.g., el 
Canal San Fernando, Buenos Aires and Rinconada del Sur Mexico City), if structural measures 
do not include climate considerations they will likely never be able to withstand the hazards 
climate change might aggravate. Some informants seem to understand this very well. 
“Sometimes I am in Tigre”, an upper class neighborhood where there are “such houses and I say, 
here they won´t get flooded”, and yes, they do, I never thought about it…..but the difference is 
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that they are in another situation, they build the house high. It’s all a money issue; everything has 
a cost (low-income neighborhood respondent of San José, Buenos Aires).” 

 
5.3  Other causal pathways by which urban risk is created 

We explored other mechanisms by which differences between neighborhoods differentiate risks 
within the cities. In terms of the health consequences of hazards, respondents from study 
neighborhoods in Mexico City and Buenos Aires were less likely to be negatively affected by 
physical hazards than those from Bogotá and Santiago based on their survey responses (Chi-
square = 32.035, p <.001). Respondents in Bogotá and Mexico City reported that “excessive 
cold” and “high levels of air pollution” were the top two environmental hazards that caused 
health problems. Buenos Aires had the highest percent of respondents reporting damages to 
property by the last environmental event (Figure 7), which is due to the dominant presence of 
storm-surges. Respondents from Bogotá had the highest percent of health impacts. Respondents 
from Buenos Aires and Bogotá were also significantly more likely to suffer inability to work as a 
consequence of environmental hazards than respondents from Mexico City and Santiago. There 
were also differences between neighborhoods. For instance, in the low-income neighborhoods of 
Juan Rey and El Codito physical impacts were reported by twice the proportion of households 
(about 42%) than in the middle class neighborhood of El Recodo (26.5%).   
 
Figure 7: Consequences of the last environmental event experienced by selected 
neighborhoods in the cities 

 

 
 

 
Last but not least, we found some components of the local environment impinge on people’s 
resources and practices in relation to their health and wellbeing. For instance, sanitation 
deficiencies and household practices in Alsina, Alvear and San Jose Buenos Aires and Caltongo 
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and Nativitas Mexico City may exacerbate the deterioration of the local environment and result 
in health problems that are aggravated during floods. The cracks resulting from overexploitation 
of water used to supply Mexico City threaten the built environment of dozens of middle class 
families in Rinconada del Sur (Photo 1). And the risk of fire is not only increased by the practice 
of illegally connecting to the electricity network (Buenos Aires), but also by the custom of 
preparing land for planting through burning (Tecanco Mexico City). This fire causes high levels 
of pollution and can get out of control and burn people’s houses and belongings.   

Table 3 summarizes the findings of the household survey to discern the patterns of variations in 
urban risk across the study cities. No city stands out in terms of the aggregate risk level, with all 
cities having similar number of factors contributing to high risk levels. However, each city faces 
a unique set of factors and therefore requires a unique set of response and support measures to 
reduce urban risk. Future research should further explore the drivers of this variation, and the 
implications this variation presents for reducing urban risk. 
 
Table 3: Visual comparison of key urban risk measures by study city 

 
Bogotá Buenos Aires Santiago Mexico City 

Number of hazards experienced in the last 5 years XXX X XXXX XX 
Experienced some kind of environmental hazard 
over the last three years XX XXXX XXXX X 

Kind of sanitation in the house X XXX X XXXX 
Household head's education level XXXX XXXX XXXX X 
Employment status of the household-head X XXXX XXXX X 
Whether household income covers basic expenses XXXX XXXX X X 
If by accident the lost their house, whether they 
have a relative or friend that would put them up for 
at least a month? 

XXXX XXXX X XXXX 

Participation in civil organizations X X X XXXX 
Community emergency management program XXXX X XXXX XXXX 
If ever received emergency support or visited 
hospital XXXX X XXXX X 

     
Summary 

    X 3 4 4 5 
XX 1 

  
1 

XXX 1 1 
  XXXX 5 5 6 4 

Note: Symbols refer to ranks and significantly different levels of urban risk measures: X=lowest; XXXX=highest.  

 

6. Scale, urban risk and adaptation capacity, concluding remarks  

Few empirical studies have examined the interaction between the key dimensions of urban risk, 
particularly in Latin America. This paper presents a framework of key dimensions and 
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determinants of urban risk differently shaping hazard exposure and adaptation capacities across 
households, neighborhoods and cities/regions. Because we conducted surveys using a non-
random sample of neighborhoods that represent a variety of environmental hazards and 
socioeconomic profiles, the results do not provide a generalizable assessment of the weight of 
these factors and dimensions (e.g., the relative importance of assets or sensitivities). The 
intention is rather to illustrate the diversity and complexity of the causal mechanisms involved in 
producing urban risk.  

Hazards, adaptation capacities, responses and their underlying societal and physical drivers vary 
across urban households, neighborhoods and cities (Figure 2). Adaptation capacity at the 
household level is determined by the interaction of individual characteristics such as age, 
preexisting medical conditions and education, which seem to be more homogenous within cities, 
with households’ access to services, infrastructures and other assets and options, which vary 
between middle- and low income-households. Across the four cities, the heads of low-income 
households have relatively more precarious working, housing and living conditions than the 
heads of middle-income households. As for actual responses it is mostly middle-income 
households that go beyond coping to more structural building modifications to withstand extreme 
weather. 

Hazard exposure and the level of adaptation capacity varied among neighborhoods as well. Both 
low- and middle income neighborhoods in our study cities are exposed to a range of hazards: 
from one-off extreme events of short duration (e.g., storms), to slow-onset events (e.g., changes 
in temperature or sea levels). While some of these hazards, such as air pollution, can affect 
middle and low income neighborhoods alike, the effects of many, like floods and fires, are 
determined by informality. The low-income neighborhoods of Malvinas, Mexico City and 
Alvear and Alsina, Buenos Aires illustrate how, by influencing the possibilities of connecting to 
the electricity network, the informal status of the neighborhoods increases the risk of property 
damage from fires. However, by growing into risk-prone areas middle-income families in 
Rinconada del Sur and La Florida are not spared from exposure to hazards. 

In fact we found informality, a neighborhood-scale structural phenomenon, to have a systematic 
influence on both exposure to hazards and adaptation capacities between neighborhoods. While 
urban development in hazard-prone areas is allowed for both low- and middle income 
households, wealthy forms of growth, such those in La Florida, Santiago, not only enjoy state 
sanction, but also receive infrastructural protections that often work to the detriment of informal 
neighborhoods, where residents face multiple disadvantages based on their “illegal” status. These 
include low and precarious incomes and the lack of the benefits associated with formal 
employment that buffer the impacts of hazards and stresses. Informal tenure of land and housing 
prevents households from accessing credit lines and insurance, and becomes an incentive for 
involvement in paternalistic relationships, such as patronage systems to gain access to 
infrastructures or neighborhood improvements. Furthermore, informality is a key determinant of 
actual adaptation actions as households with legally acknowledged ownership tend to invest 
more in home improvements that increase their adaptation capacity. Poorer neighborhoods feel 
they are excluded by dominant political interests; however, people are aware that in the current 
context of urban risk even the wealthier neighborhoods might be unable to escape from some 
risks (e.g., floods resulting from storm-surges, dislocation of the built environment resulting 
from water overexploitation). 
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It has become accepted wisdom that social capital (e.g., individual levels of social trust, 
participation in networks and family support) is a component of adaptation capacity. However, it 
does not act alone. Our results show that socioeconomic status affects the extent to which people 
rely on their networks and their sources of information. People with higher socioeconomic status 
are more likely to rely on individual means to access state-supplied hazard information, while 
people with lower socioeconomic status rely on neighborhood networks and personal knowledge 
to respond to hazards. These results point to the need for disaster communication to 
neighborhoods that are targeted toward the actual ways in which people access and use 
information.  
 
Urbanization pathways determine urban risk in common and diverging ways. Although 
informality and socio-spatial differentiation are a common structural denominator, they play out 
differently in the four cities. In our field work we found that informality seems to be the lowest 
in Santiago, and future research could explore how this plays out in determining urban risk. For 
example, while in Santiago there is nearly universal access to housing and publicly supplied 
services, this is not the case with the other three cities, where for instance the majority of low-
income households use propane gas provided privately in bottles. Similarly factors defining 
social capital, such as the level of social support and participation, varied across cities and were 
highest in Santiago. It would be useful for future research to explore whether and why the lower 
levels of informality in Santiago also relate to other city-wide factors determining adaptation 
capacity such as levels of human development, judicial independence, interpersonal trust, and 
permissiveness toward corruption, among others (Morris 2008).     
 
The use of census-based indicators of household access to electricity, water, housing and other 
assets is not enough to understand adaptation capacity. These indicators can mask factors such as 
the use of propane bottles and illegal connections to the water and electricity grids, strategies that 
are perceived to be precarious by local populations. Furthermore, these indicators mask the 
“informal” status of low-income households, which is a source of human insecurity. Our results 
show that it is important to capture a broader range of multilevel factors affecting adaptation 
capacity, and to tease out the ways in which these factors come together to (dis)empower people. 
In this way urban risk analyses can more effectively shed light on the mechanisms through which 
broader structural and institutional features of policy making (e.g., informality, decisions about 
disaster risk, housing, infrastructure, and settlement legalization) can actually help enhance 
adaptation capacity. Macro-economic factors, such as the certainty of national energy supplies, 
were also found to play out at the household level to shape adaptation capacity. Future research 
should further examine the relationship between these broader urban policy agendas and urban 
risk, and the extent to which indicators of adaptation capacity (such as age or access to 
infrastructure) are correlated with one another and able to predict actual adaptation responses of 
households and neighborhoods in Latin American cities. 
 
Climate change is likely to aggravate existing urban hazards such as air pollution and flooding. 
The results of this study show that the relationship between these hazards and the adaptation 
capacity of urban neighborhoods is complex and requires a more detailed understanding of the 
multi-scale processes and factors involved than currently exists. This study represents a step 
toward a more integrated assessment of urban risk and a better understanding of these dynamics 
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in selected neighborhoods of Latin American cities. Decision makers and planners with the 
responsibility for planning for and responding to urban risks should consider the underlying 
drivers of adaptation capacity of urban populations and the interactive effects of hazard exposure 
and adaptation capacity at multiple scales. 
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