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Preface

Vienna (Austria) has surpassed Zurich (Switzerland) as the world city with 
the best quality of life (QoL), according to the Mercer 2009 Quality of Living 
survey. That survey is one of many city rankings produced worldwide and 
consulted extensively by multinational firms and organizations. According 
to this ranking, which covers 215 cities around the world, Zurich, Geneva 
(Switzerland), and several other European cities also have excellent condi-
tions for attracting international executives. Those conditions span more 
than 10 categories, from a stable political and social environment to the 
availability of housing, consumer goods, recreational opportunities, and 
a long list of public services that, according to Mercer, are important for 
international employees’ QoL.1

The stated intention of the Mercer ranking is to “help governments and 
major companies place employees on international assignments.” Other 
systems of urban monitoring have similar objectives, such as evaluat-
ing cities’ economic competitiveness or measuring their attractiveness to 
global business. For example, according to the Global Cities Index (pro-
duced by Foreign Policy magazine, in conjunction with A.T. Kearney and 
the Chicago Council on Global Affairs), the most global city in the world 
is New York, followed closely by London, Paris, and Tokyo. These cities 
excel in business activity, human capital, information exchange, cultural 
experience, and political engagement—all of which make them the most 
interconnected cities and allow them to set global agendas and to serve as 
hubs of global integration, according to the institutions that produce the 
index.2 

For residents of cities, however, or for the mayors and city councils 
who need to promote their citizens’ well-being, these monitoring systems 
are useful but clearly incomplete. What purpose is served by improvement 
in international rankings if a city cannot meet its residents’ most basic 
needs? The mayor of Santiago de Chile, the Latin American city with the 
best infrastructure according to the Mercer survey, would be ill-advised 
to make decisions on public expenditures according to the tastes and 
needs of international business people stationed there, even when their 
influence and economic weight may be substantial. In certain aspects, the 
interests and needs of the inhabitants of Santiago may coincide with those 
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of the foreign population, but the immediate responsibility of the local 
government is to its citizenry, at least for the basic reason that foreigners 
do not vote. 

In recent decades, many cities, regions, and countries have established 
systems for monitoring the quality of urban life that take into account 
the interests and needs of cities’ residents. The system with the widest 
coverage is found in Europe: the Urban Audit system of Eurostat, which 
uses more than 300 indicators to monitor QoL in 357 cities. This system 
has the explicit (and ambitious) intention to shed light on “most aspects 
of quality of life, e.g. demography, housing, health, crime, labour mar-
ket, income disparity, local administration, educational qualifications, 
environment, climate, travel patterns, information society and cultural 
infrastructure” (Feldmann 2008, 2). 

Efforts in other world regions have less geographic coverage but are 
equally ambitious. The QoL report covering 12 of New Zealand’s cities 
encompasses 186 individual measures across 11 domain areas (Quality of 
Life Project 2009). In the developing world, initiatives in several cities of 
Brazil and Colombia stand out. Although less structured than their coun-
terparts in Europe and New Zealand, some of those monitoring systems 
have greater flexibility in exploring issues of immediate interest to citizens. 
The Bogotá Cómo Vamos system, for instance, is a veritable barometer of 
public opinion on the principal aspects of the city’s conditions.3

All of these systems share two interesting but problematic traits. First, 
in contrast to the indexes for executives or international businesses, which 
are based exclusively on objective data, systems for monitoring the QoL 
of the population at large combine objective information with opinions 
(in varying proportions). Whereas New Zealand’s Quality of Life Project 
attempts to strike a balance between objective and subjective indicators, 
Bogotá Cómo Vamos has gradually moved from its origin as an opinion 
survey in the late 1990s to a mix of subjective and objective indicators. 
A remarkable feature of both systems, however, is the lack of interconnec-
tion between the objective and subjective indicators. In the New Zealand 
system, for instance, the most comprehensive measures of subjective well-
being are reported as part of the health indicators, with no attempt to 
understand their relationship with the objective indicators in that or other 
domains. The same concerns apply to other systems that mix objective and 
subjective indicators (Santons and Martins 2007). It is hard to argue that 
the urban QoL can be satisfactorily monitored with the exclusive use of 
either objective or subjective indicators. Many important aspects of peo-
ple’s lives do not lend themselves to objective measure, such as the beauty 
of the urban environment (or the lack of it), feelings of insecurity, or the 
quality of the relationships among neighbors. But subjective measures may 
be misleading as well, because of a lack of public information, cultural 
biases, habituation, or aspiration factors. Partially for these reasons, inter-
national monitoring systems (including Eurostat’s Urban Audit) avoid 
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subjective variables as much as possible, believing that they limit interna-
tional comparability. This limitation, however, amounts to throwing out 
the baby with the bathwater. An alternative solution is to understand the 
relationship between objective and subjective indicators and to exploit it 
in a complementary manner that enriches the interpretation of both. 

The second problematic feature is the inclusion of a large number of 
topics. Because the very essence of urban life is the meeting of diverse 
individuals who undertake a variety of activities and may have greatly 
differing interests and tastes, it may seem necessary for a monitoring sys-
tem to cover many dimensions of a city’s services and amenities and of 
the ways in which residents use and value them. Although Urban Audit’s 
more than 300 indicators address the interests of many different users, that 
very breadth may hinder rather than facilitate the policy-making process 
because it does not provide any ranking of needs or priorities. Moreover, 
the development of a universal set of indicators that would enable national 
or even worldwide comparisons among cities is a futile undertaking: huge 
differences exist in geographic, economic, and sociocultural contexts; and 
many aspects of QoL are qualitative in nature. One possible solution is 
to use participatory approaches to elicit residents’ degrees of concern 
with different dimensions or their relative importance (see Fahy 2009). 
Another possible approach is to employ objective and subjective informa-
tion jointly, using statistical methods to deduce which (and to what degree) 
dimensions and aspects of urban conditions are important, according to 
different criteria. 

With these issues in mind, the contributors to this book explore a new 
method of monitoring the quality of urban life. This method attempts to 
resolve the problems that result from using a combination of objective and 
subjective information, and to cover multiple issues of potential impor-
tance for residents’ QoL. To combine objective and subjective information 
in a coherent manner and to focus on the most relevant dimensions of the 
QoL in a city or neighborhood, the contributors use two conceptually basic 
criteria: the market price of housing and the individual’s life satisfaction.

The sale or rental prices of housing in a city are a synthesis of how the 
market values certain characteristics or attributes—not only those of a 
house itself but also those of its surroundings. Housing prices therefore 
are a good synthetic measure of the quality of urban life that residents 
may enjoy, provided that those prices reflect all of the city’s character-
istics that have an effect on well-being. Here is where life satisfaction 
comes into play. Although life satisfaction cannot be measured with the 
same precision as the price of a house, it can be fairly well approximated 
by means of a very simple question that is often included in QoL surveys. 
Life satisfaction is, in turn, a synthetic measure of the recognition that 
individuals give to all aspects of their lives, including the home and city 
where they live. Just as housing prices may not reflect all aspects of a city 
that affect well-being, an individual’s life satisfaction may not depend on 
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some of the same variables that affect housing prices. Satisfaction may 
depend, instead, on other conditions of the city, along with numerous 
individual factors ranging from friendships and religious beliefs to one’s 
state of health and temperament. 

Therefore, these two approaches to measuring the factors that affect 
the quality of urban life—the hedonic price approach and the life satisfac-
tion approach—can be used in a complementary manner to answer such 
questions as the following: 

•  What urban problems have the greatest impact on people’s opinion 
of city management?

•  Of those problems, which have the most widespread effects? 
•  Is the city improving or growing worse in areas that matter to 

 people?
•  Do perceptions of the severity of problems match objective indicators? 
•  Do gaps between perception and reality differ among various parts of 

the city, especially between high- and low-income areas?
•  In what parts of the city is it most feasible for homebuilders to seek 

solutions to urban problems, such as inadequate road infrastructure, 
a lack of recreation areas, or poor safety conditions?

•  Which of the city’s problems should be addressed first by govern-
ment authorities in light of their impact on the well-being of various 
groups of individuals and in light of the ability of private initiatives 
to respond? 

•  Which homeowners derive the greatest economic benefits from the 
public provision of infrastructure or services?

•  When can or should property taxes be used to finance the provision 
of certain services—or the solution of certain urban problems? 

Of course, there are other questions that cannot be answered by the 
method proposed in this book. In particular, the method does not per-
mit comparison of the QoL in different cities nor, consequently, can it 
provide city rankings. The reason is quite simple: if residents of London 
value the excitement and diversity of their city and residents of Oslo 
consider order and homogeneity essential, there is no point in including 
both variables in the same index for purposes of comparison. A more 
abstract concept could be found that encompasses both qualities, but 
doing so would not greatly facilitate decisions on what should be done 
to improve either city. 

Although the method proposed does not permit cross-city compari-
sons, it does permit the comparison of problems within a city and, thus, 
a ranking of their importance from the perspectives of the market and of 
both individuals and social groups. It also enables a valuation of public 
goods according to both criteria—a factor that is essential for making 
informed decisions on public spending.
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The precision with which these questions can be answered depends, of 
course, on the quality and the level of detail of the objective and subjective 
data obtained. In the monitoring systems that already exist in some cities, 
most of the necessary information is available. Paradoxically, however, 
some cities do not gather information on the two key variables: sales/rental 
prices of housing and satisfaction with life (or, at least, with the city). 

Nonetheless, the principal information-gathering effort involved in 
establishing a sound QoL monitoring system—such as the one proposed 
in this book—should take place during the system’s preparatory phase 
rather than during its regular functioning. The power of a monitoring sys-
tem resides not in trying to cover every type of topic, but in covering key 
issues on the basis of a careful exploration of the determinants of housing 
prices and of individuals’ satisfaction with life or with the city.

This book suggests how that exploration should be undertaken, and 
how a monitoring system that has a solid conceptual basis and is both easy 
to operate and reasonable in cost can then be put into practice. Long the 
ideal of many scholars and observers of urban problems, such a system 
may now be close to realization. 

In this book, examples of Latin American cities are used as case studies. 
As argued in the first chapter, there are good reasons to concentrate on 
Latin America: it is the world region with the most rapid urban develop-
ment and is the most urbanized region in the developing world. In contrast 
to residents of cities in poorer regions, Latin Americans have managed to 
democratize homeownership and to extend basic services to the majority 
of households. That means that improving the QoL in Latin American cit-
ies is no longer primarily a matter of bricks and mortar. But the challenges 
are as large as they are diverse. They include inadequate public spaces and 
recreational facilities, deficient transportation systems, and the marginal-
izing of millions of poor people in segregated zones with little access to 
health and education services.

The cities chosen for the case studies were Buenos Aires (Argentina), 
Bogotá and Medellín (Colombia), San José (Costa Rica), Lima (Peru), and 
Montevideo (Uruguay). Although they are not a representative sample of 
the region, they are sufficiently diverse to illustrate the variation in prob-
lems among cities and the possibilities offered by the proposed method of 
analysis. Chapter 2 introduces the reader to the hedonic price and the life 
satisfaction approaches and presents a comparative summary of the con-
clusions of the six case studies. This chapter, like the first, is essential for 
the policy maker or activist in urban affairs who wants to understand the 
possibilities of the new systems for monitoring the quality of urban life. 
Chapter 3 is a concise and self-contained introduction to the economic 
theory on which the hedonic pricing and life satisfaction approaches are 
based and which forms the backbone of this book. Chapters 4–8 then 
summarize the most notable findings of the case studies, each emphasiz-
ing a different topic and focus. 
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This book does not pretend to solve all the problems that must be 
addressed to establish a system for monitoring the quality of urban life. 
It does aspire, however, to serve as a means by which local govern-
ments, analysts of urban problems, and communities themselves may 
take advantage of a new generation of urban QoL monitoring strategies 
that have significant potential for contributing to public decision-making 
processes. 

Notes

 1. See Mercer, “Quality of Living Global City Rankings 2009—Mercer Survey,” 
http://www.mercer.com/qualityoflivingpr.

 2. See Foreign Policy, “The 2008 Global Cities Index,” http://www.foreign 
policy.com/articles/2008/10/15/the_2008_global_cities_index.

 3. See Bogotá Cómo Vamos, http://www.bogotacomovamos.org/scripts/home 
.php.
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Latin American Cities: 
Their Origins, Achievements, 

and Problems
Eduardo Lora

Latin America is the only region in the developing world where the major-
ity of the population lives in urban areas. Whereas less than 40 percent of 
the population in Africa and Asia resides in cities or towns, 77 percent of 
the population in Latin America and the Caribbean is urban, according 
to United Nations calculations for 2005 (UN 2006, 3). Large urban areas 
imply many positive externalities and some negative ones. Indeed, the very 
existence of these areas of dense population suggests that the benefits of 
agglomeration outweigh the costs. However, this presumption provides no 
criteria for prioritizing policy actions to improve the quality of life (QoL) 
in the fast-growing cities of the region.

The process of urbanization has been accompanied by a very substan-
tial improvement in the quality of housing infrastructure. Though much 
remains to be done to solve the persistent deficit in dwellings of reasonable 
quality, many other problems—from insecurity to traffic congestion, and 
from lack of public spaces to severe socioeconomic segregation—affect 
Latin American cities.1 As an introduction to the rest of the book, this 

The author acknowledges the valuable research assistance of Lucas Higuera and 
María Victoria Rodríguez and the useful comments offered by many colleagues, 
including Juan Camilo Chaparro, Rita Funaro, Andrew Powell, Bernard M.S. van 
Praag, and two anonymous referees. This chapter draws partly from work com-
missioned by the Inter-American Development Bank Research Department and 
produced by FIEL (Fundación de Investigaciones Económicas Latinoamericanas, 
Buenos Aires, Argentina), as reported in Cristini and Moya (2008).
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chapter tries to present a panorama of the urbanization process and to 
describe some of the challenges facing Latin American cities, as seen both 
through the lens of the traditional indicators used in the region and through 
a new lens—that of people’s own opinions.

The chapter starts by describing briefly the most salient features of the 
great urban expansion that has taken place in Latin America since the 
middle of the 20th century. The next section discusses persistent deficits 
in services (especially sanitation) and the inadequacies in building mate-
rials and standards that exist in various countries and cities, despite the 
region’s success in democratizing property and providing basic services 
to most homes. The third section quantifies the cost of addressing those 
deficits. Solving these problems is a challenge not only because of the cost 
involved, but also because the amount that families should pay and the 
financing mechanisms that should be used are matters not yet clarified. 
Furthermore, as the rest of the chapter shows, improving the QoL in cit-
ies involves far more than bricks and mortar. Through extensive use of 
subjective data, the chapter compares Latin America with other regions 
in a host of dimensions, exploring how both objective and subjective fac-
tors influence satisfaction with housing and with cities in Latin America. 
Although this approach gives a sense of the relative importance of each 
of the dimensions considered, it cannot provide a basis for more practi-
cal decisions. The chapter concludes that many aspects of cities—such as 
transportation and the quality of public spaces or recreation services—fall 
outside of generalizations because diversity is the essence of urban life: 
different people look for different things in the same city, and cities and 
neighborhoods can respond differently to the diversity of their inhabit-
ants’ interests and needs. This fact calls for an approach that takes into 
account both objective and subjective variables—an approach that focuses 
on specific cities or even neighborhoods, and one that considers variations 
in tastes, needs, and interests.

The Great Urban Expansion

Since the mid-1900s, the urbanization process in Latin America has pro-
gressed more rapidly than in any other region (see figure 1.1). Squalid liv-
ing conditions in the countryside, arising from the concentration of land 
ownership in the hands of a few families and the low labor productivity 
of the campesinos and tenant farmers, sparked a process of migration 
from rural areas to the city that continues in many countries. Driving the 
great expansions of Bogotá (Colombia), Caracas (República Bolivariana 
de Venezuela), Mexico City (Mexico), and Lima (Peru) since the 1960s 
has been rural migration, intensified by still-high fertility rates as well as 
lower (and rapidly falling) urban infant mortality rates. In the 1960s and 
1970s, some large cities—such as São Paulo (Brazil)—also received great 
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numbers of foreigners, who were more educated and had more capital 
than did the destitute campesinos and rural workers. This influx, however, 
was the exception. Urban expansion was driven mostly by internal migra-
tion, and the new city dwellers tended to have little or no education or 
capital. Moreover, guerrillas and armed conflicts in rural areas in Peru in 
the 1980s; in Guatemala, El Salvador, and Nicaragua for several decades; 
and even now in Colombia have sped up this migratory process.

Internal migration thus has led to the urbanizing of poverty because 
the number of poor people is larger in urban areas, although the poverty 
rate is higher in the countryside. Of the 209 million poor Latin Americans 
in 2007 (or 40 percent of the total population), an estimated 138 million 
(about 66 percent of those in poverty) lived in urban areas (ECLAC 2006). 
Because large cities are dominant in Latin America, the ability of the urban 
poor to escape poverty and improve their QoL depends critically on the 
opportunities and conditions offered by and in large cities.

Latin America has 4 of the world’s 20 cities with more than 10 mil lion 
inhabitants, and 55 of the world’s 414 cities with more than 1 million 
people. Those 55 cities are home to 183 million people, one-third of all 
Latin Americans (Cristini and Moya 2008, 8–9). Although big cities are 
more important in Latin America than in the rest of the developing world, 
the largest cities no longer are the fastest-growing ones. In Argentina, 
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Brazil, Chile, and Mexico (which urbanized more rapidly and are more 
advanced in the demographic transition process than are most of the other 
countries), mega-cities are growing more slowly and are losing importance 
relative to intermediate-size cities. As expected, the cities that are growing 
most rapidly at present are in countries where population growth is still 
high and urbanization rates are low. As a consequence, the region’s urban 
population increasingly consists of residents of intermediate-size rather 
than large cities.2

Instability, both political and economic, also seems to have had an 
impact on urban growth patterns in recent decades. Migration processes 
are triggered not only by conflicts in the countryside, but also by irregu-
lar changes of power in the cities. Although specific explanations vary, 
proximity to power may encourage relocation to large cities when regular 
mechanisms of public resource allocation weaken. The fact that economic 
instability—not only economic growth—contributes to accelerating the 
growth of the large cities suggests that those cities offer better opportuni-
ties for improving income and for coping with economic risks.3

Home Ownership and Services

The expansion of Latin American cities in the second half of the 20th 
century produced a democratization of home ownership at unprecedented 
rates in the region, and possibly in the world. Around 1950, roughly one 
in four families in Buenos Aires, Mexico City, or Santiago (Chile) owned 
its own home (see table 1.1); now, however, approximately two-thirds of 
families in those cities are homeowners. Nevertheless, according to recent 
statistics, home ownership in Colombia has stabilized at lower levels and 
has even fallen slightly. The most recent surveys of urban areas in 22 Latin 
American and Caribbean countries show average ownership rates of 68.4 
percent (table 1.2; Cristini and Moya 2008). This rate is higher than that 
of other developing countries; and it is very close to that of the United 
States (69 percent), which has very developed mortgage markets and a 
long tradition of incentives for home ownership (Fay and Wellenstein 
2005). In the region as a whole, the urban home ownership rate is higher 
among families with higher incomes (71 percent versus 64 percent), but 
the average difference of 7 percent hides some more marked cases. In 
Uruguay, for example, home ownership is greater than 75 percent for 
higher-income families and just 44 percent for lower-income families. In 
countries with larger rural populations, however, home ownership among 
the poor may be higher than among higher-income families because home 
ownership tends to be higher in rural areas (which also tend to be poorer) 
(Cristini and Moya 2008, 42).

The democratization of housing in cities undergoing rapid expansion 
in the second half of the 20th century occurred spontaneously, largely 
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as a result of irregular acquisition of land by rural immigrants and the 
poor urban classes. Methods of acquisition ranged from the purchase of 
suburban land without subdivision permits to de facto occupation of pri-
vately or officially owned land. Most settlements of poor families in Peru, 
for instance, originated through land occupations. The district of San 
Juan de Lurigancho, whose 830,000 inhabitants now represent more than 
10 percent of Lima’s population, began in the 1960s as an irregular settle-
ment area—like most districts in the three “cones” extending toward the 
desert to the north, east, and south of Lima (Reid 2008). Occasionally, 
occupations have been permitted by the government, as was true in some 
Brazilian and Mexican cities in the 1970s and 1980s, in Santiago before 
1973, and in Lima during the administration of President Manuel A. 
Odría (1948–50).

Not all irregular settlements originated from illegal occupations, how-
ever. Currently, much illegality is formal only in its not being compli-
ant with planning regulations or in the absence of relevant title deeds 
to confirm voluntary transfers of ownership. Many governments have 
implemented ownership title programs to solve this problem. As part 
of its strategy to regularize market functioning and reduce the size of 
the state, the military government in Chile handed over more than half 
a million title deeds between 1979 and 1989; and the two democratic 
governments that followed distributed another 150,000 title deeds up to 
1998 (Rugiero Pérez 1998). In Peru, the Commission for Formalization 
of Informal Ownership recorded more than 1 million titles between 1996 
and 2000 (Calderón 2001). But, even today, about half of homeown-
ers at low socioeconomic levels lack deeds; and, in some countries, that 
percentage is higher (see figure 1.2).4 The lack of titles has contributed to 
disorderly development of home building in large Latin American cities. 

Table 1.1 Rates of Home Ownership, Selected Years, 1947–2002
Percent of families

City 1947–52 1970–73 1990–93 1998–2002

Bogotá, Colombia 43 42 54 52

Buenos Aires, Argentina 27 61 72 75

Guadalajara, Mexico 29 43 68 62

Medellín, Colombia 51 57 63 56

Mexico City, Mexico 25 43 70 76

Río de Janeiro, Brazil 33 54 63 75

Santiago, Chile 26 57 71 73

Sources: Gilbert (2001); UN-HABITAT (2003); for Colombia, 1990–93 and 
1998–2002, Departamento Administrativo Nacional de Estadística Surveys. 
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Table 1.2 Rates of Urban Home Ownership, by Income Level
Percent of families

Country Low income High income
Average home 

ownership

Argentina 58.4 70.6 66.0

Bahamas 51.9 61.8 57.7

Bolivia 55.4 55.0 53.9

Brazil 65.3 73.0 69.9

Chile 59.8 69.2 65.9

Colombia 57.8 64.1 60.0

Costa Rica 69.1 74.2 72.2

Dominican Republic 59.3 58.3 59.3

Ecuador 70.6 69.5 69.4

El Salvador 56.3 71.0 66.0

Guatemala 71.1 70.0 70.0

Guyana 31.3 42.9 40.6

Haiti 47.3 45.2 46.0

Honduras 57.2 62.0 59.2

Jamaica 57.2 48.5 52.5

Mexico 67.3 71.8 69.5

Nicaragua 67.6 79.6 76.6

Paraguay 75.6 74.2 74.4

Peru 55.1 70.0 65.7

Suriname 65.4 67.1 63.7

Uruguay 43.9 75.5 64.0

Venezuela, R.B. de 77.2 74.3 75.3

Latin America and the 
Caribbeana 63.6 71.3 68.4

Source: Cristini and Moya (2008), based on the Socio-Economic Database for 
Latin America and the Caribbean.

Note: “Low income” corresponds to the lowest two quintiles, and “high income” 
corresponds to the highest two quintiles. The data come from household surveys and 
may differ from census data.

a. These are weighted averages.
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For example, 60 percent of the population of Mexico City in 1990 lived in 
self-built houses, with similar conditions in Caracas (42 percent) and Lima 
(38 percent) (Calderón 2001).

Nonetheless, a relatively high percentage of homes now complies with 
acceptable standards of construction and access to basic services. For sev-
eral decades, what does and does not constitute an acceptable home has 
been the subject of intense debate among economists, architects, urban 
planners, and sociologists in Latin America. All agree that no universal 
standard can be defined because basic requirements depend on climate, 
building methods, customs, and ultimately on individual needs and tastes. 
A simple standard, based on available information rather than conceptual 
rigor, defines as unfit any housing built with low-quality materials, accord-
ing to the standards of the country in which it is built. Using this criterion 
for 65 cities in the region that account for more than half the urban popu-
lation, an average of 18 percent of homes are unfit. However, this average 
hides a distribution with rates ranging from 5 percent to almost 20 percent 
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of housing in 17 of the region’s 22 largest cities. The rates are particularly 
alarming in the intermediate cities of Bolivia, Brazil, and Mexico (Cristini 
and Moya 2008).

Apart from the quality of building materials, access to the essential ser-
vices of sanitation, water, electricity, and (debatably) telephone is considered 
a basic requirement for good-quality housing. Although there are notable 
disparities among countries, access to electricity is practically universal in 
the urban areas of the region (95 percent of homes have this service), and 
access to running water is high (86 percent). In contrast, only 57 percent of 
homes have access to sanitation networks, and only 61 percent have access 
to fixed telephone service (although coverage rises to 87 percent when 
mobile telephones are included) (Cristini and Moya 2008, 51).5 Although 
moderate for electricity and water services, access gaps by socioeconomic 
group are quite substantial for sanitation and telephone services. However, 
there are access gaps of more than 20 percentage points for electricity in 
Haiti and for water in El Salvador, Paraguay, and Peru (Cristini and Moya 
2008, 52–53). For sanitation, countries with relatively high income levels—
such as Argentina, Brazil, Mexico, and Uruguay—have access gaps of more 
than 30 percentage points (see table 1.3).

Democratization of access to services has advanced at a much more 
modest rate than has democratization of ownership or improvement in 
home building materials. Among the five cities graphed in figures 1.3, 1.4, 
and 1.5, Caracas is the city where access to public services is most exten-
sive and equal at all income levels. However, one out of three homes in the 
three lowest-income deciles suffers basic deficiencies in building materials. 
In Buenos Aires and São Paulo, few homes are considered unfit by official 
standards; but in Buenos Aires, four out of five homes in the lowest decile 
lack sanitation, water, or telephone; and in São Paulo, less than half of the 
families in the three lowest deciles own their homes. In Lima and Mexico 
City, home ownership rates (all relatively low) do not vary greatly between 
rich and poor families. Although both cities have made an enormous effort 
to provide basic services to all homes, 15 percent of homes in the poorest 
decile in Mexico City and 33 percent in Lima remain without at least one 
service. Those two cities additionally display pronounced housing quality 
gaps: 35 percentage points separate the highest and lowest deciles’ rates of 
substandard housing in Mexico City, and 27 points separate them in Lima 
(Cristini and Moya 2008).

Housing Deficits and the Costs of Fixing Them

How far are Latin American cities from solving the most basic deficien-
cies in home construction and the provision of water, sanitation, and 
electricity services? This ongoing question usually is addressed by calcu-
lations of “quantitative” and “qualitative” housing deficits. The former 
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Figure 1.3 Home Ownership, by Income Decile, Selected 
Cities, 2000 or Latest Available Year
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Figure 1.4 Substandard Home Construction, by Income 
Decile, Selected Cities, 2000 or Latest Available Year
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is the difference between the number of households and the number of 
homes; and the latter is some measure of housing quality, based on the 
quality of the building materials used, access to services, or other criteria. 
In 1995, the United Nations Economic Commission for Latin America 
and the Caribbean and the Latin American Demographic Center estimated 
that the total (quantitative plus qualitative) deficit in all Latin American 
and Caribbean countries was 53 million homes, or 54 percent of the hous-
ing stock. The quantitative deficit was calculated at 28 million homes, 
and the qualitative deficit was calculated at 25 million (defined simply 
as lack of connection to running water) (ECLAC 1996). The most recent 
estimates, based on more refined criteria, reveal alarming total deficits: 
64 percent of total housing stock in Bolivia, and between 27 percent and 
40 percent in Chile, Colombia, and Uruguay (Szalachman 2000, 35). 
Housing deficit calculations such as these are limited, however, by their 
imposition of homogeneous criteria—across countries, across rural and 
urban areas, and among cities—based on a very small number of variables. 
From a policy perspective, it can be more informative and useful to ana-
lyze each city separately, based on the best information available. 

Another crucial limitation is that the deficit expressed as a number (or 
percentage) of homes does not convey the seriousness of the deficiencies or 
the costs of fixing them. A recent study by Cristini and Moya (2008) is a 
step in that direction. For 64 cities, they calculated quantitative deficits with 
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Figure 1.5 Households Lacking Any Public Service, by 
Income Decile, Selected Cities, 2000 or Latest Available Year
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the traditional definition (households minus homes), and calculated qualita-
tive deficits according to the quality of materials (based on local standards) 
and access to water and sanitation services. The authors also calculated the 
costs of eliminating the deficits in each city, taking into account housing 
prices at low stock levels (implicit in the value of rentals), the possibility of 
recovering existing homes (using predominant materials), and the cost of 
connecting to services. Table 1.4 summarizes the results for 17 of the larg-
est cities in their study. Eliminating the basic deficits of housing, water and 
sanitation would cost an average of 8 percent of the gross domestic product 
(GDP) of the cities considered.6 About half of this cost involves improving 
homes built with deficient materials. Several Brazilian cities have consid-
erable challenges in this area, with estimated costs exceeding 10 percent 
of city GDP for Fortaleza and Recife. However, in other large cities (for 
example, Greater Buenos Aires, Mexico City, or São Paulo), that cost repre-
sents no more than 4 percent of local GDP. Correcting quantitative housing 
deficits would cost more than 7 percent of local GDP in Bogotá and Recife. 
In other cities, the costs would represent, on average, only 3.3 percent of 
GDP. The average fixed cost of the investment in infrastructure needed to 
provide universal access to water and sanitation services would be equiva-
lent to only 1 percent of cities’ GDPs (exceptions are Greater Buenos Aires 
at 2.5 percent of GDP and Fortaleza and Recife at more than 5.0 percent). 
As previous studies have concluded, these costs are modest.7

However refined they may be, calculations of housing deficits and the 
costs of eliminating them are no more than illustrative exercises because 
they do not take into account the demand side. Who would be willing to 
pay for such improvements or connections to services? If families cannot 
afford to pay these costs, would payment by national or local governments 
be justified? Moreover, if not all deficits can be addressed at the same time, 
which deficits should get priority?

Another limitation of using housing deficits to guide policy is that 
they are based on only some aspects of housing; they ignore an array of 
other factors that affect the quality of urban life. Depending on individual 
conditions and tastes, the provision of public spaces, the quality of public 
transportation, and the level of public safety may be of equal or greater 
importance to people seeking housing.

Latin Americans’ Satisfaction with Their Homes and 
Cities: Results from a Cross-Country Analysis

An alternative to calculating deficits is asking people’s opinions about 
their homes and urban living conditions to identify the most important 
constraints on improving their QoL. The 2007 wave of the Gallup World 
Poll (Gallup 2007) interviewed representative samples of 1,000  individuals 
per country in 130 countries (20 countries from Latin America), and 
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the results indicate that the great majority of Latin Americans claim to 
be satisfied with their homes and their cities.8 The percentages are almost 
identical, on average, for both questions (79.7 and 79.5 percent) and close 
to the results obtained from other regions of the developed or developing 
world (with the exception of Sub-Saharan Africa, where the percentage is sig-
nificantly lower) (table 1.5). In Latin America, the highest satisfaction rates 
for both home and city were in Guatemala (90.6 percent and 92.5 percent, 
respectively). The lowest levels of satisfaction with homes were found in 
Haiti and Trinidad and Tobago (57 percent and 66 percent, respectively), 
and the lowest levels of city satisfaction were found in Haiti and Peru 
(49 percent and 70 percent, respectively). 

Opinions were more critical and rather more diverse on the question, 
“Would you say that the city/area where you live is improving or worsen-
ing as a place to live?”9 Only 52.9 percent of Latin Americans answered 
positively in 2007, with results ranging from a low 36.4 percent in Uruguay 
to 66.3 percent in Ecuador. Nonetheless, Latin Americans were not sub-
stantially different from the rest of the world: the most favorable opinions 
were in the Middle East and North Africa (72.4 percent), and the most pes-
simistic responses were in Western Europe (50.2 percent) (Gallup 2007).

An analysis of overall satisfaction with home and city reveals that sat-
isfaction generally does not correlate with objective conditions. Economic 
conditions in each country affect perceptions in ways that are not fully 
consistent with predictions of conventional economics. Although higher 
levels of income per capita are associated with higher levels of home 
and city satisfaction (table 1.6), the growth rate of income per capita is 

Table 1.5 Levels of Satisfaction with Homes and Cities, 2007
Percent of poll respondents

Region
Satisfaction with 

their homes
Satisfaction with 

their cities
City is 

improving

East Asia and the Pacific 82.1 87.2 68.6

Europe and Central Asia 75.2 79.7 60.5

Latin America and the 
Caribbean 79.7 79.5 52.9

Middle East and North 
Africa 80.0 79.4 72.4

North America 0.0 88.0 57.9

South Asia 87.6 87.4 67.3

Sub-Saharan Africa 62.2 69.7 55.2

Western Europe 89.9 92.4 50.2

Source: Gallup 2007. 
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inversely associated with home satisfaction. This surprising relationship 
has been called the “paradox of unhappy growth.” The paradox suggests 
that satisfaction is influenced by aspirations, which increase with eco-
nomic growth as individuals contrast their own consumption with that of 
others (Lora and Chaparro 2008).

As will be shown in chapter 3, home and city satisfaction are two of 
many dimensions that people implicitly may take into account when they 
evaluate their overall QoL. This fact will be central in the methodologi-
cal approach adopted in this book because the value of nonmarket urban 
amenities may be inferred through their (direct or indirect) influence on 
life satisfaction.

Factors That Influence Satisfaction with Housing: 
Results from an Analysis across Individuals

Individual data often are more informative than country-level data when 
describing satisfaction with housing or any other life dimension. Although 

Table 1.6 Correlations of Home and City Satisfaction with 
Selected National-Level Variables

 Dependent variables

Independent variables
Satisfaction with 

their homes
Satisfaction with 

their cities City is improving

Natural logarithm, 
GDP per capita, 
2005 0.054*** 0.047*** 0.057*** 0.056*** 0.036* 0.032

Real annual average 
GDP per capita 
growth 2000–05 –0.008** –0.009* 0.000 –0.001 0.018** 0.017*

Urban population 
growth 
1950–2000 0.001 0.005 0.017* 0.020* 0.047*** 0.025

Constant 0.350*** 0.445** 0.276* 0.258 0.091 0.223

Regional dummies Yes No Yes No Yes No

Observations (n) 91 91 76 76 68 68

Pseudo R2 0.436 0.554 0.280 0.408 0.237 0.359

Source: Author’s calculations, based on Gallup (2007).
Note: The table presents probabilities calculated from regression coefficients esti-

mated by probit analysis. Standard errors are clustered by region. Where no asterisk 
appears, the coefficient does not differ from zero with statistical significance.

*p < .10 **p < .05 ***p < .01.
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some authors (for example, Deaton 2007) suggest that using cross-country 
regressions may be valid because averaging at the country level reduces 
potential individual biases, such averaging may omit revealing differences 
when conditions within a country are considered. Because housing quality 
and the provision of neighborhood services vary greatly within countries, 
individual opinions in this area appear to be an interesting and complemen-
tary (if not superior) avenue for research.

Results across individuals can be used, for example, to determine which 
characteristics of homes are necessary for satisfaction with housing. Access 
to services is found to be very important, and that finding justifies its use 
as a criterion for defining qualitative housing deficits. All else being equal, 
access to running water increases the probability of satisfaction by 5.9 
percentage points; and telephone service increases it by 2.9 percentage 
points (see the list of control variables in table 1.7).

Possession of title deeds also is associated closely with home satisfac-
tion, increasing satisfaction by 7.9 percentage points when all else is equal 
(including home ownership, which in itself is less important).10 This finding 
is relevant because, although home ownership rates are high even among 
families in the two poorest urban quintiles, approximately 42 percent of 
the homes owned by these families lack title deeds (Gallup 2007). 

De Soto (2000) has emphasized the importance of title deeds in facilitat-
ing access to credit and releasing the productive potential of poor people’s 
capital. However, empirical studies do not support his hypothesis, possibly 
because access to credit for the poor may be restricted for other reasons. 
For instance, creditors may be hard pressed to take possession and recover 
the homes offered as guarantee when debtors default on their obligations 
(IDB 2005). An interesting study compared the behavior of Buenos Aires 
families who had obtained title deeds with that of statistically identical 
families without title deeds. Families with deeds tended to invest more in 
improving their homes and had fewer nonfamily individuals living with 
them, possibly because they felt less need to maintain ties of solidarity as a 
precaution against the risk of being left homeless (Galiani and Schargrod-
sky 2007). Consequently, the increased home satisfaction of those with 
title deeds may be reflected in physical improvements in the home and in 
the space available for family members. Such satisfaction also may reflect 
a greater sense of security.

Many other characteristics may influence satisfaction. Obviously, fami-
lies with higher incomes can have homes more to their taste. An individual 
in the richest quintile, for example, has a 9.2 percent higher probability of 
feeling satisfied with his or her home than does a comparable person in the 
poorest quintile (Gallup 2007). But, as discussed above, although income 
level contributes to satisfaction with housing, aspirations decrease satisfac-
tion. Using the same data set, Lora and Chaparro (2008) find that satis-
faction with housing is a material dimension of life (along with personal 
economic situation and job satisfaction) in which peer comparisons exert a 
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strong influence. In housing satisfaction, the negative effect of other people’s 
incomes counteracts the positive effect of an individual’s own income. Thus, 
the probability of satisfaction does not depend on personal income, but 
on the gap between that income and the average income of one’s reference 
group.11 This comparison effect means that what is valid for the individual 

Table 1.7 Factors Contributing to Housing Satisfaction, 2007 

Variable
Effect on probability of 

satisfaction

House characteristics  

House has water 0.059***

Someone in the house has a telephone 0.029**

House has electricity –0.002

Family is owner 0.036*

Family has a title deed 0.079***

Personal characteristics  

Woman 0.009

Age –0.007***

Age squared 0.000***

Family characteristics  

Family has children at school –0.007

Number of household members 0.062***

Number of children at home –0.070***

Income quintile 2 0.031**

Income quintile 3 0.047***

Income quintile 4 0.059***

Income quintile 5 0.092***

Regional statistics  

Country fixed effects Yes

Observations (n) 6,471

R2 0.058

Source: Author’s calculations, based on Gallup (2007).
Note: Estimates are made from logit regression. Standard errors are clustered by 

country. Where no asterisk appears, the coefficient does not differ from zero with sta-
tistical significance. Although the urban samples of the 18 countries included in this 
regression ad up to 10,734 individuals, many observations were lost because of a lack 
of data on income quintile, house, or family characteristics.

*p < .10 **p < .05 ***p < .01.
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is not necessarily valid for the social group as a whole. A rich body of 
empirical literature, spearheaded by Richard Easterlin (1974), has studied 
this phenomenon. (Also see Ball and Chernova 2008, Luttmer 2005, and 
van Praag and Ferrer-i-Carbonell 2004.)

Factors That Influence Satisfaction with City 
of Residence 

Whereas satisfaction with the home is an important element of overall 
life satisfaction, satisfaction with the urban area where that home is 
located is relevant as well. Subsequent chapters of this book will analyze 
satisfaction with the home and its location at a more detailed neighbor-
hood level, so this section provides background to that analysis by con-
sidering more generally how Latin Americans perceive various aspects 
of their cities.

Gallup (2007) World Poll results permit comparison of Latin American 
urban areas with those of other regions along several dimensions (table 1.8). 
Public safety apparently is the weakest point of Latin American urban life, 
because only 41.6 percent of Latin Americans surveyed in 2007 felt safe 
walking alone at night in their cities or residential areas. Although not far 
from the corresponding percentage in the former communist countries of 
Europe and Asia or the countries of Sub-Saharan Africa, this percentage 
is substantially lower than in other regions of the world. Latin Americans 
additionally report one of the world’s highest rates of victimization (having 
money stolen and being mugged) during the 12 months preceding the survey, 
second only to the rates in Sub-Saharan Africa.12

In fact, no Latin American country has managed to create a climate 
of real urban security. As illustrated in figures 1.6 and 1.7, perceptions 
of safety and confidence in police are low. Brazil, Chile, Argentina, and 
Bolivia are at the bottom in safety perceptions, although confidence in 
police is high in some of the countries most affected by fears of insecu-
rity (such as Chile). This contrast prompts a question about the extent 
to which perceptions are shaped by objective reality.13 Perceptions may 
underestimate or overestimate the real risks that people face: some of the 
countries where the population feels most safe have very high homicide 
rates, even by regional standards.14

The relationship among crime, safety, and income is not straightfor-
ward. In line with the findings that Gaviria and Pagés (2002) report, using 
Latinobarómetro data, the Gallup (2007) World Poll data reveal substan-
tially higher reporting of crime victimization among people with higher 
incomes in Latin America—a feature that is much less pronounced in other 
regions, except South Asia (figure 1.8). Consistent with those findings, 
Latin America and South Asia are the only regions where the populations 
with higher incomes have the worst perceptions of insecurity (figure 1.9).



21

T
ab

le
 1

.8
 S

at
is

fa
ct

io
n 

w
it

h 
V

ar
io

us
 U

rb
an

 F
ac

to
rs

 a
nd

 P
er

ce
iv

ed
 L

ev
el

 o
f 

Pu
bl

ic
 S

af
et

y,
 b

y 
R

eg
io

n,
 2

00
7

P
er

ce
nt

 o
f 

po
ll 

re
sp

on
de

nt
s

 
L

ev
el

 o
f 

sa
ti

sf
ac

ti
on

 w
it

h 
ur

ba
n 

fa
ct

or

P
eo

pl
e 

w
ho

 f
ee

l 
sa

fe
 w

al
ki

ng
 a

t 
ni

gh
t

R
eg

io
n

P
ub

lic
 

tr
an

sp
or

ta
ti

on
R

oa
ds

E
du

ca
ti

on
H

ea
lt

h 
qu

al
it

y

Q
ua

lit
y 

an
d 

pr
ic

e 
of

 a
va

ila
bl

e 
ho

us
in

g
A

ir
 q

ua
lit

y
W

at
er

 
qu

al
it

y

E
as

t 
A

si
a 

an
d 

th
e 

Pa
ci

fi
c

76
.2

75
.5

79
.6

80
.9

71
.1

72
.1

82
.4

70
.5

E
ur

op
e 

an
d 

C
en

tr
al

 
A

si
a

66
.4

42
.6

57
.6

41
.4

37
.6

45
.7

53
.1

44
.8

L
at

in
 A

m
er

ic
a 

an
d 

th
e 

C
ar

ib
be

an
 

59
.4

54
.1

68
.0

59
.1

48
.8

68
.7

74
.1

41
.6

M
id

dl
e 

E
as

t 
an

d 
N

or
th

 
A

fr
ic

a
65

.6
61

.0
63

.4
62

.5
46

.8
53

.6
59

.1
69

.7

N
or

th
 A

m
er

ic
a

67
.3

61
.1

66
.9

72
.7

49
.4

70
.7

85
.3

72
.2

So
ut

h 
A

si
a

78
.1

69
.6

83
.0

75
.2

52
.6

76
.2

72
.7

69
.8

Su
b-

Sa
ha

ra
n 

A
fr

ic
a

47
.2

40
.1

58
.2

49
.0

43
.5

63
.4

60
.8

47
.5

W
es

te
rn

 E
ur

op
e

75
.5

75
.8

81
.3

81
.2

39
.8

70
.2

87
.8

68
.2

Is
 L

at
in

 A
m

er
ic

a 
an

d 
th

e 
C

ar
ib

be
an

 a
bo

ve
 

or
 b

el
ow

 t
he

 w
or

ld
 

pa
tt

er
n?

 
4.

6
1.

5
1.

6
0.

7
–1

.5
2.

2
6.

8*
*

–1
7.

4*
*

So
ur

ce
: G

al
lu

p 
20

07
. 

N
ot

e:
 T

he
 t

ab
le

 s
ho

w
s 

si
m

pl
e 

av
er

ag
es

 o
f 

da
ta

 b
y 

re
gi

on
. I

n 
th

e 
la

st
 r

ow
, e

ac
h 

of
 t

he
 v

al
ue

s 
is

 t
he

 c
oe

ff
ic

ie
nt

 o
f 

a 
du

m
m

y 
va

ri
ab

le
 f

or
 L

at
in

 
A

m
er

ic
an

 a
nd

 C
ar

ib
be

an
 c

ou
nt

ri
es

 in
 a

 c
ou

nt
ry

-l
ev

el
 r

eg
re

ss
io

n 
w

he
re

 t
he

 d
ep

en
de

nt
 v

ar
ia

bl
e 

is
 t

he
 r

at
e 

of
 s

at
is

fa
ct

io
n 

an
d 

th
e 

ex
pl

an
at

or
y 

va
ri

-
ab

le
s 

ar
e 

in
co

m
e 

pe
r 

ca
pi

ta
 a

nd
 t

he
 d

um
m

y 
va

ri
ab

le
. W

he
re

 n
o 

as
te

ri
sk

 a
pp

ea
rs

, t
he

 c
oe

ff
ic

ie
nt

 d
oe

s 
no

t 
di

ff
er

 f
ro

m
 z

er
o 

w
it

h 
st

at
is

ti
ca

l s
ig

ni
fi

ca
nc

e.
**

p 
< 

.0
5.



22 lora

Among the aspects of urban life considered in the Gallup polls, only 
water quality gives Latin Americans significantly more satisfaction than 
would be expected for the income levels of the countries (see table 1.8). 
Three out of four Latin Americans say they are satisfied with this public 
service, with no appreciable differences by socioeconomic level. However, 
there are differences by country: in Guyana, Haiti, and the Dominican 
Republic, less than 60 percent of the population is satisfied with the qual-
ity of the service (Gallup 2007). In the other dimensions, Latin America 
does not differ significantly from the world pattern associated with levels 
of income per capita.

Respondents’ opinions on various aspects of their cities can be used 
to deduce the priorities that people would assign to each of those aspects 
in order to feel better about their cities. Although there may be great 
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Figure 1.6 Percent of People Who Feel Safe Walking Alone 
at Night, Selected Countries, 2007
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dissatisfaction with a specific aspect of a city, such a problem should 
not necessarily be assigned a high priority. For instance, only 52 percent 
of Latin Americans say they are satisfied with the state of sidewalks or 
pedestrian walks; and only 55 percent are satisfied with the availability 
of parks, plazas, and green areas (Gallup 2007). At the same time, 75 
percent consider water quality to be satisfactory (a very high proportion, 
by world standards). But the problem of water could remain a higher 
priority for one of three reasons: (1) because water quality may be more 
important for individual satisfaction (with the city or, more generally, with 
personal QoL), (2) because water quality results in benefits for individuals 
and society that people may not consider in their subjective judgments, or 
(3) because solving the problem of water may be less costly than address-
ing other problems. This section presents a ranking of problems based 
entirely on individual satisfaction (the first criterion). However, the other 
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two criteria should be borne in mind when trying to draw policy implica-
tions from the analysis that follows.

With a focus on individual satisfaction with respondents’ cities of resi-
dence, figure 1.10 shows the relative importance of several aspects of urban 
life covered by the Gallup polls. Both the percentage of people affected by 
the problems enumerated and the problems’ impact on satisfaction with 
the city are considered. To establish the impact on individual satisfaction, 
an econometric analysis is used to identify which aspects of the city are 
most predictive of a respondent’s satisfaction or dissatisfaction. The econo-
metric analysis also considers the fact that satisfaction with the city may 
depend on an individual’s own circumstances and possibilities (gender, age, 
employment status, socioeconomic level), satisfaction with his or her home, 
and cultural and other common country factors. Some of these controls 
are quite important—particularly, satisfaction with the home. A person 
who says he is satisfied with his home is 19 percent more likely to say he is 
satisfied with his city15 than is a comparable individual who is not satisfied 
with his home (Gallup 2007).

Problems of safety are very frequent and high percentages of Latin 
Americans say that they feel unsafe walking alone at night or that there 
are gangs or illegal drug trafficking in their residential areas. These three 
expressions of a lack of safety also have a statistically significant impact on 
satisfaction with the city. The combination of high frequency and impact 
suggests that safety is the problem that most affects the QoL in Latin 
American cities. Naturally, the problem may be more acute in some cities 
than in others, and that will be considered later in this book. Although 
safety issues appear to affect all socioeconomic groups, there is evidence 
that the impact of feeling unsafe is stronger for women than for men 
(although reported victimization is higher for males). In general, problems 
of safety affect all age groups equally; however, the presence of illegal drug 
trafficking and levels of confidence in local police seem to affect elderly 
people much more.

Additional areas that affect the QoL include the existence and qual-
ity of sidewalks and pedestrian areas, parks, and public transportation. 
Somewhat lower in importance, but still significant, are the quality of 
schools and the availability of housing at affordable prices. The other 
aspects considered (health services; roads, highways, and freeways; air 
quality; water quality; and traffic flow) do not have a significant impact on 
satisfaction with the city. That does not mean that policy makers should 
disregard these issues, however, because the issues may affect urban QoL 
(either perceived or “objective”) through many other channels.16

Many dimensions of the quality of urban life tend to have the same effect 
on high and low socioeconomic levels, men and women, and individuals 
of different ages. Exceptions include the state of sidewalks or pedestrian 
walks (more important for higher-income levels but less important for 
elderly people) and the availability of good housing at affordable prices 
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(less important for those who are employed). However, this apparently 
general homogeneity of impacts may result from aggregating a large num-
ber of urban centers into a single statistical exercise: within cities, some 
dimensions of urban life can have differential impacts across groups. Ana-
lyzing particular urban areas of greater homogeneity increases the likeli-
hood of identifying which characteristics of homes and neighborhoods are 
truly important for QoL.

This analysis is the focus of chapters 4 through 8, which consider the 
QoL in individual cities of five Latin American countries. To provide a 
foundation for the analytical approach and the findings of each case study, 
chapter 2 discusses the theoretical underpinnings and the empirical strat-
egies needed to make use of objective and subjective data quantifying 
the urban QoL and chapter 3 presents a summary of the main empirical 
results, with a comparative perspective.

Notes

 1. For brevity, the term Latin America is meant to include the Caribbean, 
too.

 2. According to Cristini and Moya (2008), the Herfindahl-Hirschman Index 
of Concentration of urban population decreased to half between 1950 and 2005.

 3. See the theoretical and empirical analyses of Ades and Glaeser (1995) and 
Gaviria and Stein (2000).

 4. Although the margin of error for the Gallup World Poll is ±3 percent (given 
sample sizes of 1,000 per country), these figures are subject to larger margins of 
error because (1) they refer to urban homeowners only, and (2) the individual 
interviewed in the household is selected at random and may not be well informed 
about these topics. 

 5. Figures for telephone coverage come from the Gallup polls, whose margins 
of error are substantially greater than those of the official household surveys from 
which the other figures are taken.

 6. Assuming that local tax revenues represent 5 percent of the cities’ GDPs 
and assuming a 5 percent annual rate of economic growth, eliminating the deficits 
would absorb the full revenue increases of almost 11 consecutive years.

 7. Fay (2001) calculated the 2000–05 cost of addressing the growing require-
ments of water and sanitation in Latin America at between 0.05 percent and 
0.18 percent of GDP. 

 8. The questions asked in the poll were these: “Are you satisfied or dissatis-
fied with your housing or the place you currently live?” and “Are you satisfied or 
dissatisfied with the city or area where you live?”

 9. The option “the same” is included as a possible response, but is not spoken 
by the interviewer. According to Gallup officials, this is done to prevent many 
interviewees from choosing that option to avoid taking a position. 

 10. Notice that not only is the coefficient of having title deeds much higher 
than that of home ownership, but also the latter is significant only at the 10 percent 
level.

 11. In this case, the reference group comprises all people of the same gender, 
within the urban areas of the same country, in the same age range, and with a 
similar level of education.
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 12. Exploring the causes of perceived safety, or the factors associated with it, 
is beyond the objective of this chapter. However, it is worth mentioning that per-
ceived safety is associated strongly (with negative sign) with perceived corruption 
in business and government. When perceived corruption in business and govern-
ment is used as an explanatory variable of perceived safety, Latin America is not 
different from the rest of the world.

 13. The correlations between the percentage of people who feel safe and the 
homicide rates (at the country level) are –0.48 for the world (70 countries), but just 
–0.10 for the 23 Latin American countries (Gallup 2007; PAHO 2007; UN Office 
of Drugs and Crime 2006). 

 14. The homicide rates per 100,000 inhabitants in 2007 were 59 in Jamaica 
and 30 in Trinidad and Tobago (The Economist January 31, 2008). 

 15. Gender has no influence on satisfaction with the city; however, age has a 
positive influence (although not a statistically significant one) that declines with 
years. People who have jobs tend to feel better about their city, but this effect also 
is not significant. Economic levels do not have a discernible positive or negative 
influence on satisfaction with the city. Country dummies (that capture differences 
across countries) are important for several countries. 

 16. For instance, water provision affects satisfaction with housing.
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2

Measuring Quality of Life 
in Latin America’s Urban 

Neighborhoods: A Summary of 
Results from the City Case Studies

Andrew Powell and Pablo Sanguinetti

Which housing characteristics, neighborhood amenities, and urban public 
goods are important in determining individuals’ levels of well-being or 
quality of life (QoL)? That is a basic but critically important question for 
citywide planning authorities, subcity units of government, and neighbor-
hood organizations that regularly must make decisions about the provi-
sion of public services as they try to improve living standards for urban 
populations. Making such decisions is a particularly challenging task, 
however, because many such services and amenities are not traded in direct 
markets, and there is little reason for individuals to disclose their true 
demands or valuations. Without appropriate valuations, how can policy 
makers decide where to focus their limited resources?

This chapter presents a summary of the results derived from applying 
two methodologies that may provide such valuations: hedonic and life 

This chapter provides a summary of the results of the individual country chap-
ters and, as such, would have been impossible without the tremendous assistance 
of the authors of each study: Lorena Alcázar, Raúl Andrade, Guillermo Cruces, 
Zuleika Ferre, Ada Ferrer-i-Carbonell, Néstor Gandelman, Luis J. Hall, Andrés 
Ham, Róger Madrigal, Carlos Medina, Leonardo Morales, Jairo Núñez, Giorgina 
Piani, Juan Robalino, and, Martín Tetaz. We would like to thank the other editors 
of this book, Eduardo Lora and Bernard M.S. van Praag, for their comments and 
suggestions, and we thank Mariana Salazni for excellent research assistance.
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satisfaction (LS) methodologies. Both approaches first may be used to 
calculate implicit prices for nonmarket goods; and then, with those prices 
used as weights, an urban QoL index can be developed. That index would 
provide a summary of how the salient amenities affect people’s well-
being. Such an index showing how value varies across neighborhoods 
and individuals may become a central policy instrument to guide decision 
making: neighborhoods with particularly low values might become areas 
for priority actions, or individuals with particular characteristics might 
become the recipients of targeted polices. Underlying valuations then may 
be used to make decisions on the value of providing different services, 
whether involving incentives for improvements in housing quality, urban 
amenities, and public goods; or involving efforts to reduce the negative 
impact of urban problems (“bads”).

The hedonic approach has a long tradition in the urban economic lit-
erature as a method of placing monetary values on the welfare impact of 
city amenities and public goods.1 Families’ location decisions implicitly 
reflect preferences regarding a set of characteristics pertaining to the house 
purchased or rented, the neighborhood where the house is situated, and 
the amenities offered in that location. In turn, those preferences will affect 
property prices in the market for land. A better-quality house in a location 
that offers a wider set of amenities and fewer bads will command a higher 
price. Given sufficient variation in the house and location combinations 
present in the market, and assuming that the market functions smoothly, 
house prices will reflect the value of the full set of relevant housing and 
neighborhood features and amenities. As examples of this approach, 
Blomquist, Berger, and Hoehn (1988) and Roback (1982) use hedonic 
price methods to estimate implicit values of local amenities; the prices then 
may be used to construct price-weighted QoL indexes.

An alternative and complementary approach is to ask people how satis-
fied (or happy) they are with their lives, their cities, or their neighborhoods.2 
More recent literature has emphasized this use of subjective satisfaction or 
happiness indicators for evaluating well-being: for example, Di Tella and 
MacCulloch (1998); Winkelmann and Winkelmann (1998); Gardner and 
Oswald (2001); and Frey, Luechinger, and Stutzer (2004).3 A recent Inter-
American Development Bank publication (Lora 2008) that considers many 
aspects of this approach is devoted to the analysis of general life satisfac-
tion in Latin America and the Caribbean. Because income is included as an 
explanatory variable in the standard LS regression, the marginal valuations 
of other significant variables included in the analysis may be computed. 
Under certain circumstances, including income in the regression allows for 
calculating an implicit price for various QoL attributes—which again may 
yield a scheme to weight variables to generate an aggregate QoL index.

There is a small but growing body of literature on estimating QoL indexes 
for Latin American cities. For example, Amorin and Blanco (2003) use 
census data for Río de Janeiro (Brazil) to construct a human development 
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index for 126 neighborhoods.4 Also for Río de Janeiro, Cavallieri and Lopes 
(2008) present the estimation of a social development index, an equally 
weighted average of 11 socioeconomic variables normalized between 0 
and 1, covering 8,045 subcity areas defined by census radii.5 For the case 
of Colombia, using the data provided by the National Survey on Quality 
of Life, Acosta, Guerra, and Rivera (2005) construct a city-level indicator, 
based on the methodology proposed by Cortés, Gamboa, and González 
(1999), that includes sanitary and water services, garbage collection, school-
ing, overcrowding, and certain housing construction characteristics (quality 
of floors and walls).

A potential drawback of those analyses is that both the selection of 
the QoL indicators and the weights used to construct an index tend to be 
arbitrary.6 In the analyses in the present report, however, the hedonic and 
LS approaches both allow the data to determine which indicators should 
be included and what the weights should be in any QoL index.

Because two methodologies can be used to derive a QoL index, it is 
natural to ask what the relationship is between is the approaches. Below, it 
is argued that they are complementary. Indeed, under some circumstances, 
the most appropriate valuation may be the sum of the prices from each 
(van Praag and Baarsma 2005). However, comparing the two approaches 
also may yield interesting information about the functioning of housing 
and land markets in Latin America.

In general, hedonic regressions result in several significant variables 
across different cities, with a reasonable degree of consistency in terms of 
which variables are significant. As discussed below, one interpretation of 
such results is that housing and land markets function reasonably well in 
the region, so the wealthy are able to buy better public services by mov-
ing to areas that generally have a better QoL. However, one potential 
indicator that housing markets work is that wealthy buyers will choose 
better locations and aggravate economic segregation. In turn, economic 
segregation may feed some bad city characteristics in the region—for 
example, crime. Across cities and methodologies, crime consistently is 
found to be one of the most serious bads affecting urban areas in Latin 
America.

In this chapter, we present a summary of the results of the city-specific 
analyses. Whereas the country chapters that follow will discuss applica-
tions of the two approaches in much greater detail, our focus here is on 
comparisons across cities and methodologies.

The questions addressed here include the following issues:

•  Are housing and neighborhood characteristics important in explain-
ing QoL? 

• Are they an important determinant of house prices? 
•  Using constructed QoL indexes, are there significant disparities in 

the measured QoL of urban neighborhoods within cities? 
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•  What are the main driving forces pushing QoL up or down in differ-
ent neighborhoods? 

•  How might this information be used to monitor QoL and to inform 
policy actions?

The rest of this chapter is organized in the following way: In the next 
section, we discuss a set of selected issues regarding QoL monitoring in 
Latin America. In the subsequent two sections, we summarize first the 
results obtained using the LS approach to QoL measurement, and then 
the results gathered with the hedonic pricing approach. Following those 
discussions, we analyze segregation in Latin America. The final section 
concludes the chapter. 

Monitoring QoL in Latin American Cities: 
A Discussion of Selected Issues

The cities included in this project are Buenos Aires (Argentina), Bogotá and 
Medellín (Colombia), San José (Costa Rica), Lima (Peru), and Montevideo 
(Uruguay).7 Although the cities cannot be considered a representative sample 
of all Latin American urban population centers, they certainly are diverse 
in terms of their history and socioeconomic characteristics. A key aspect 
that will differentiate this analysis from recent academic and policy work 
is the level of disaggregation. Here, the objective is to consider a within-
city analysis. Thus, many of the QoL indicators that are analyzed are 
computed at the neighborhood level. In some cases, these subcity areas 
represent districts or localities within large urban agglomerations; in other 
cases, they refer to census tracts. This level of disaggregation enables us 
to gauge how extensively QoL indicators vary across the city space and 
to consider whether differences in an indicator across households display 
some spatial pattern.

Definition of the City

In several cases, the urban spaces to be analyzed include the capital of the 
respective country and its main neighboring districts. For many cities, the 
formal political boundaries do not reflect the limits of the whole urban 
area. In such cases, and depending on the availability of information, it 
is convenient to adopt a metropolitan view in which the urban agglom-
eration to be studied combines the central city and other surrounding 
localities that have a close association in terms of the relevant markets for 
locally produced goods (for example, land, housing, and labor markets). 
In the case of Buenos Aires, for instance, the urban agglomeration includes 
the City of Buenos Aires and 24 surrounding municipalities (all of which 
make up the Buenos Aires Metropolitan Area). For Lima, the analysis 
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covers the 33 districts that form the conurbation of Lima. In the case of 
San José, the metropolitan area covers 51 localities.8 This metropolitan 
approach to the analyses of QoL implies that the urban population cov-
ered in the different cases is very significant, representing a large propor-
tion of total urban population in each country. For example, in the case of 
Argentina, the 13 million people of the Buenos Aires Metropolitan Area 
represent almost a third of the country’s total population.

Choice of Indicators

Another relevant issue is what QoL indicators to monitor. The present proj-
ect took an open view in that regard, preferring to collect a wide variety of 
indicators and thus allow the data to reveal which factors are important. 
Apart from general indicators—such as income, health, and education—
indicators pertaining particularly to urban QoL were collected. Those 
indicators may be divided into ones related to housing characteristics and 
ones related to neighborhood amenities, the particular indicators being 
dependent on the city in question. In each city, a survey was conducted 
for at least three neighborhoods. These surveys permitted a more in-depth 
analysis of neighborhood amenities, household features, and perceptions 
and opinions.

Regarding housing characteristics, typical indicators refer to the size of 
the house (number of bedrooms and bathrooms) and the building’s quality 
of construction (roof, walls, and floor). In relation to neighborhood char-
acteristics, one important focus is the neighborhood’s access to the city as 
a whole and to other areas. Consequently, the distance to a bus stop or a 
subway entrance, the quality of public transportation services, the quality 
of roads, and the degree of traffic congestion are neighborhood character-
istics that may affect QoL. In addition, neighborhood amenities such as 
parks, proximity to a riverside promenade (in the case of Montevideo), and 
even the abundance of trees are relevant characteristics. Two other areas 
that are highly relevant for QoL are the proximity of educational institu-
tions and such indicators of safety as the crime rate (murders per capita) 
and victimization rates (robbery).

Although those indicators are largely objective in nature, subjective 
measures and perceptions also may be used, especially in the LS approach. 
In particular, the surveys included questions about overall life satisfaction 
and satisfaction with housing quality and various neighborhood features. 
Though the overall LS variable is the key dependent variable to be used 
in the LS approach, other subjective measures of access to and quality of 
different local public goods and amenities may be incorporated into the 
analysis.9 The choice between objective and subjective measures is dis-
cussed in greater detail below.

For the hedonic approach, the key dependent variable is housing prices 
or rents. These data were collected either through the neighborhood 
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 surveys (asking how much people are paying if they rent, or how much 
they would obtain if they were to rent their houses to others) or through 
such secondary sources as local property tax codes.

Complementarities between the Hedonic 
and LS Approaches

As discussed above, the hedonic and LS approaches can be viewed as 
complementary. To understand their relationship, consider an extreme 
case in which markets function perfectly and the variation in the housing 
stock is ample enough to include houses with different characteristics and 
a wide array of neighborhood amenities and disamenities (bads). Under 
these circumstances, house prices may reflect all the valuations of the 
relevant neighborhood and housing characteristics, and hence, suitably 
specified regressions with house prices as the dependent variable may 
reveal those valuations.

In the extreme case where markets function perfectly, those same 
characteristics may not be significant in the LS regressions. That may be 
true because income already is included as one explanatory variable and 
because the various characteristics are priced correctly, individuals already 
may buy them through their market-based housing decisions. There is 
then no extra effect to be found by regressing LS on individual house or 
neighborhood characteristics. In essence, the importance of, say, a neigh-
borhood amenity already is priced and paid for through the value of the 
house. Therefore, the interpretation is not that these factors are unimport-
ant, but that markets work well and are in equilibrium.

The fact that income is already taken into account and characteristics 
are priced correctly implies that using the results of hedonic regressions 
to calculate prices, and then using those prices as the weights to develop 
a QoL index, is appropriate. In such a case, the LS approach would not 
be expected to reveal very much information. Because income is included 
in the regression and markets are in equilibrium, no additional welfare is 
obtained from the relevant good (nor is there a reduction in welfare from 
a bad). These factors are already reflected in prices, and they affect welfare 
through the income variable.

A more realistic case, however, is one in which housing markets are not 
perfect. Information problems and transaction costs may be significant, 
suggesting that disequilibria may persist in housing markets for a con-
siderable period of time.10 In this case, it is possible that both the LS and 
hedonic regression approaches will find significant effects for a particular 
characteristic. Moreover, some characteristics change quite quickly over 
time; for example, bus routes change, patterns of crime may shift, and 
some neighborhoods may be “gentrified.” Other characteristics, however, 
are much more permanent. A river or coastal area, for instance, is a fix-
ture; the slope of the land cannot be changed easily; and parks rarely move 
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(although they may be improved). These more structural features (again 
assuming there is enough variation in the housing stock) may be priced in 
the cross-section of house prices at a given time, whereas characteristics 
that shift over time may not be priced appropriately in the snapshot of 
house prices typically available. Hedonic regressions may reveal some 
valuations, but not others, depending on the nature of the characteristic 
in question. And where hedonic regressions do reveal values, they may 
reveal those valuations only imperfectly because the market may be mov-
ing slowly toward equilibrium.

Furthermore, there may be insufficient variation in a particular char-
acteristic across the housing stock for that characteristic to be priced. For 
example, if all houses have exactly the same type of roof, then the quality 
of roofing will not be reflected in house prices. Likewise, if the crime level 
is constant across neighborhoods, that disamenity will not be priced. In 
those cases, prices will not reflect the full marginal effect of the character-
istics on welfare. In that situation, hedonic regressions may not find the 
characteristic significant, whereas those factors may be picked up by the 
LS approach.

Those issues are discussed further in van Praag and Baarsma (2005), 
where the authors suggest that the hedonic and LS approaches are comple-
ments. Indeed, they show that, if certain conditions are met, the correct 
valuation actually is the sum of the coefficients from the two approaches. 
However, that is feasible only if the same sample and the same variable are 
included in both analyses—and that generally is not the case. Moreover, it 
is also of interest to compare the two approaches and to understand what 
the combination of results implies for how housing markets operate in 
the region. A summary of the results from both approaches is presented 
below, and the results are then compared and discussed in the light of this 
discussion.

The LS Approach to Measuring QoL

As explained in detail in chapter 3 (see also Frey, Luechinger, and Stutzer 
2004), LS is a relatively new approach to placing a value on public goods. 
This method corresponds more closely to a stated-preference approach. As 
reported, subjective well-being can serve as an empirically adequate and 
valid approximation for individual utility. It is an obvious and straight-
forward strategy for directly evaluating public goods in utility terms. By 
measuring the marginal utility of a public good, as well as the marginal 
utility of income, we are able to calculate the trade-off between income 
and public goods (the implicit price).11

LS has certain advantages over hedonic methods (and they will be 
analyzed in the next section). First, because the LS approach is not based 
on observed behavior, the underlying assumptions are less restrictive and 
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nonuse values can be measured to some extent. Furthermore, individuals 
are not asked to value the public good directly, but to evaluate their gen-
eral subjective satisfaction. Arguably, this task is less cognitively demand-
ing and does not allow for strategic behavior—two issues that have been 
critical problems affecting contingent valuation methods.

The LS approach has been applied successfully to value different public 
goods and policies, such as environmental externalities. For example, van 
Praag and Baarsma (2005) analyze the noise nuisance in the area of the 
Amsterdam Airport (Schiphol). For the case of housing and neighbor-
hood amenities, Cattaneo et al. (2007) provide evidence that certain basic 
housing characteristics generate significant improvement in health and 
self-reported levels of QoL satisfaction, even though they are poorly cor-
related with family income.

In the basic empirical analysis of the LS approach, a microeconometric 
happiness function is estimated in which an individual’s utility is approxi-
mated by self-reported subjective well-being. Explanatory variables are 
his or her income and a vector of socioeconomic variables. In addition, 
exposure to different neighborhood and city amenities (or disamenities) 
could be included. The typical regression has the following form:

LSij = a + b yij + c ageij + d ageij
2 + e fsij + g Hij + h Zj + vij, (2.1)

where y, age, and fs, respectively, represent income, age, and family size of 
individual i living in neighborhood j. H and Z, respectively, are two vectors 
of housing and neighborhood characteristics. The error term vij = ni + zj 
is a composite error term that combines a neighborhood-specific error com-
ponent, zj, and a house-specific error component, ni. Equation (2.1) is the 
typical LS regression, with the addition of housing and neighborhood fea-
tures. In this regard, it is important to mention that empirical applications 
of this approach consistently have found that income has a positive effect 
on life satisfaction (b positive) and that age has a negative but decreasing 
impact (c negative and d positive).

The estimation of equation (2.1) is subject to potential omitted vari-
ables bias. In cross-section applications of these regressions (which will 
be summarized in a later section), estimation can be seriously biased if 
unobserved factors are covariate with LS and the measured public good. A 
key issue is to control for potentially collinear variables, although the lack 
of the relevant indicators generally limits this procedure. Alternatively, 
instruments for the public good variables could be used.

Table 2.1 presents an overview of the results of LS regressions for the 
six cities studied. A set of housing and neighborhood characteristics is 
found to be important for each city, with reasonable homogeneity across 
different urban areas. The table indicates statistically significant coef-
ficients in a regression of LS on a set of standard variables (income, age, 
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sex, marital status, and so forth) and a set of house and neighborhood 
characteristics.12

At least one indicator of the quality of house construction appears to be 
significant in all cases.13 The particular proxy varies between the quality 
of floors and the quality of walls, but at least one appears in each case. In 
the case of the two Colombian cities (Bogotá and Medellín), the number 
of rooms also appears to be significant, although that is not true for the 
other cities.

With respect to neighborhood characteristics, security may be the most 
important and consistent issue in Latin American cities—a finding that is 
consistent with the cross-country findings on city satisfaction discussed 
in chapter 1. For example, in San José, the presence of gangs negatively 
affects life satisfaction. In Bogotá, Lima, and Montevideo, safety is seen 
as an important neighborhood attribute. Access to such basic services as 
electricity, water and sewerage, garbage collection, and telephone service 
also appears to be important. For Bogotá, inefficiencies in the provision of 
certain infrastructure services—energy, garbage collection, and telephone 
service—have a negative and significant impact on subjective well-being.

Note that some neighborhood characteristics are objective, in that they 
can be verified by an external observer: for example, the presence of 
garbage in the streets or the availability of pay phones. (In general, infor-
mation on the objective variables was reported by interviewers in this 
project.) But several subjective neighborhood characteristics based on resi-
dents’ own opinions also were included. Among the subjective variables, 
good neighbors are found to be particularly valuable in Argentina and 
Peru, as is the perceived condition of sidewalks in Peru.

Several neighborhood characteristics that might be considered impor-
tant a priori do not seem to influence individuals’ satisfaction. Perhaps 
it is surprising that traffic (or congestion) was significant only in Buenos 
Aires. That finding is consistent with the cross-country results reported in 
chapter 1, where traffic problems did not affect city satisfaction. However, 
one view is that traffic congestion is a disamenity that people grow used to 
and of which they eventually become unaware. As a result, they do not cite 
it as one of the most important disadvantages when they are asked.

Apart from judging which housing and neighborhood characteristics 
are particularly important, the LS approach can be used also to place a 
value on living in a neighborhood or on a particular house or neighbor-
hood characteristic.14 Because income influences life satisfaction along 
with certain characteristics (say, the condition of sidewalks), the trade-
off between greater income and better sidewalks can be used to estimate 
the value of improving sidewalks. At no point do interviewed people 
actually express how much they are willing to pay for these character-
istics. The LS approach is particularly helpful, therefore, because it can 
be used to value amenities that do not yet exist or for which no market 
price is available.
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To illustrate how the LS approach can be used to price or value neigh-
borhood amenities, table 2.2 shows the values for those neighborhood 
characteristics that turned out to be significant for three neighborhoods 
in Buenos Aires.15 The table not only presents the valuation of individual 
neighborhood characteristics and amenities, but also shows how they are 
combined into a QoL index. Thus, the approach may be used to place 

Table 2.2 Values of Neighborhood Characteristics, 
Selected Buenos Aires Neighborhoods

Neighborhood dummies
Monthly income compensation

(%) (US$)

Avellaneda 0.00 0.00

Caballito –1.47 –11.66

Palermo –1.28 –10.15

Neighborhood characteristics 

Annoying noise during the day 0.38 3.01

Good sidewalk conditions when 
raining –0.38 –2.99

Good conditions of pavement/
streets –0.40 –3.13

Cultural and sports activities –0.22 –1.75

Amount and quality of green areas –0.32 –2.51

Low traffic in neighborhood –0.23 –1.86

Security during the day –0.45 –3.59

Evaluation of neighbors –0.64 –5.10

Pay phones –0.35 –2.78

Change from average to own 
neighborhood (income variations)

Neighborhood
Neighborhood QoL 

index (US$)

Average 
monthly income 

(US$)

Avellaneda –319 763

Caballito 463 807

Palermo 455 866

San Cristóbal –558 704

Source: Chapter 4 of this volume.
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a value on a neighborhood as such, as well as on specific neighborhood 
characteristics. For instance, good condition of pavement on streets has 
an estimated value of a monthly payment of $3.13. In the same way, liv-
ing near green areas and parks commands a monthly income of around 
$2.51. The significant value for the neighborhood dummies suggests that 
differences in value go beyond the differences in the set of characteristics 
considered. In other words, this value is in addition to the measured dif-
ferences in neighborhood characteristics, as reflected in the regression 
results. Overall, the combinations of all these characteristics (those that 
are observable and those that are captured by the dummies) imply that 
people living in Caballito and Palermo enjoy a QoL that is equivalent to a 
monthly payment of approximately $450, compared with that of people 
living in a neighborhood with the average supply of local public services 
and amenities.

The LS approach then provides one possible route to determining 
which amenities actually are considered valuable, to placing values on 
those characteristics, and to monitoring the valuations over time to see 
if they change as socioeconomic developments occur and as the character-
istics of cities change.

The Hedonic Approach to Valuing Neighborhood 
Characteristics and Their QoL Impact

As mentioned above, a second way to estimate monetary values for 
local public goods and neighborhood amenities is hedonic pricing. This 
approach considers valuations based on actual behaviors and extracts 
preferences from market prices. Valuations are inferred, considering house 
prices or equivalent rents of properties with different characteristics. So 
long as enough variation in the relevant attributes is present in the sample 
of houses, values for each characteristic may be inferred from the informa-
tion revealed by transaction prices.

The valuations may be derived from microeconomic fundamentals, 
considering the households’ and firms’ location decisions as a function 
of the characteristics of neighborhoods and houses. (A more in-depth 
theoretical account is provided in chapter 3.) Intuitively, implicit prices for 
various QoL attributes are obtained from a “spatial equilibrium,” where 
a worker-resident receives an equilibrium wage and pays an equilibrium 
price for housing services. At this equilibrium, the worker-resident is just 
as happy living in that location as he or she would be moving to a different 
one. For the equilibrium to be sustainable, differences in urban ameni-
ties between alternative locations must be compensated by differences in 
prices of the local traded goods: housing prices and wages.16

The urban economics literature usually has assumed that city amenities 
affecting the QoL are reflected not only in land or housing prices, but also 
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in wages. The key assumption is that city borders also place limits on labor 
markets in that choice of residence affects access to job opportunities. In 
contrast, the analysis presented in this book focuses on within-city varia-
tions in QoL. Because it is reasonable to assume that job opportunities do 
not differ greatly among workers within neighborhoods, valuations of ame-
nities will be captured in house prices, not in wage differentials. Within-city 
location is not expected to limit labor opportunities if worker mobility is 
relatively high. To implement this methodology empirically, complemen-
tary data on real estate prices are needed. Ideally, for each subcity area j, 
information on housing prices and characteristics needs to be collected for 
a representative sample of housing units. Thus, the hedonic regression to 
be estimated would have the following form (Gyourko, Linneman, and 
Wachter 1999):

ln pij = constant + g 1 Hi + g 2 Zj + vij, vij = dj + hi, (2.2)

where pij is the rental price of house i located in neighborhood j, Hi is 
a vector of individual house features (number of rooms, quality of con-
struction, square meters, and so forth), Zj is a vector of neighborhood j 
amenities (crime rate, green space, and the like), and vij is the composite 
error term that is a combination of neighborhood-specific error compo-
nent d j and house-specific error component hi. The city-specific error 
component is common to all houses in the neighborhood, and it repre-
sents systematic uncontrolled differences in amenity characteristics across 
subcity areas; however, it also may capture systematic uncontrolled differ-
ences in house quality across neighborhoods. Either of those two factors 
would imply that the composite error term across houses within the same 
subcity area will be correlated, violating the ordinary least squares (OLS) 
independence assumption.17

The brief discussion of the hedonic approach provided above suggests 
the rather restrictive assumptions made by this theory. As mentioned ear-
lier, the presumption that the real estate market is in equilibrium implies 
that households have a great deal of information on buying-selling oppor-
tunities in the real estate market, that prices of houses and land adjust 
rapidly, that transaction and moving costs are low, and that there are 
no other market restrictions (for example, price controls). Only if those 
assumptions are met can we expect the impact of public goods or bads to 
be reflected fully in housing rents and prices.

Beyond the theoretical concerns about whether the application of hedonic 
pricing is justified, from the empirical point of view, there is the problem 
of unobserved house and neighborhood characteristics and the consequent 
bias produced by omitted variables. In the literature, this problem is mani-
fested in results that vary across different regression specifications or, occa-
sionally, in variables that even appear to have the wrong sign. (The practical 
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relevance of this problem will be discussed in the context of the estimation 
results presented later in the chapter.)

Table 2.3 offers a summary of the results of the hedonic regressions. 
There is considerable variation across the selected urban areas in terms 
of features that affect house prices. For example, in the San José metro-
politan area, the slope of the land in a neighborhood and vulnerability 
to volcanic eruptions negatively affect property values. In Montevideo, 
proximity to the coastal promenade is an important feature of a neighbor-
hood that contributes to the values of the houses. In some cities, proximity 
to a main avenue or thoroughfare may be considered an asset, whereas it 
may indicate congestion or pollution in another context. Thus, whereas 
closeness to a subway station contributes to higher house prices in Buenos 
Aires or Medellín, distance to the TransMilenio transportation system 
does not affect house prices in Bogotá. In those cities where basic domicili-
ary services coverage is still deficient in some areas, its influence on house 
prices can be gauged. The results indicate that access to running water, 
access to sewerage, and access to piped gas are associated with higher 
house prices.

Other neighborhood variables that proved to be important in several 
of the cities considered include proximity to schools, proximity to a park 
or a green space, and security. It is interesting to note that, in some cit-
ies, variables that relate to segregation by socioeconomic characteristics 
impact property prices. In Bogotá and Medellín, the proportions of people 
who belong to the highest socioeconomic stratum and of those who have 
attained the average level of education by census tract have a significant 
positive impact on property values (even after controlling for housing and 
other neighborhood characteristics). In fact, these two variables explain 
approximately 20 percent of the variance of prices in Bogotá and 30 per-
cent in Medellín.

These quantitative estimates should be considered with caution because 
identification problems may produce biases in the results. Segregation is 
an endogenous response of location decisions to market prices, so that 
causality could go from prices to the chosen indicator of segregation. At 
the same time, these neighborhood-level variables may be capturing other 
unobservable characteristics of houses and neighborhoods. At least quali-
tatively, nonetheless, these results suggest that spatial segregation could 
result in a negative externality for poor/low-educated families living in 
those city areas. (We will come back to this issue when we discuss policy 
implications.)

House prices also depend strongly on the characteristics of the particu-
lar home in question. Location definitely is not all that matters when it 
comes to the cost of housing or equivalent rents. Here there is more homo-
geneity regarding the variables found to be significant. In particular, the 
number of rooms (total rooms or bedrooms); the number of bathrooms; 
and the conditions of walls, roof, and floors typically were found to be 
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significant. In Buenos Aires, the age of the house was important (with a 
negative coefficient); and, in some cities, the presence of a garage and an 
exclusive kitchen were important.

Policy makers frequently need to know the relative importance of 
the different variables because they must decide where to invest scarce 
resources. Should investments be made in the quality of housing con-
struction or in providing neighborhood amenities? In the case of Bogotá, 
approximately 30 percent of the variance in housing prices is explained 
by identified neighborhood amenities, whereas 51 percent of price varia-
tion is explained by housing attributes. For Medellín, the numbers are 
37 percent and 25 percent, respectively. In the metropolitan area of San 
José, neighborhood amenities explain 39 percent of the variation in rents. 
Neighborhood features, although not everything, definitely are significant. 
That fact is quite important from the perspective of urban planers and 
local authorities because it suggests that QoL, as reflected in property 
values, can be improved by supplying better local public goods and neigh-
borhood amenities.

The hedonic approach provides a direct means of evaluating these types 
of interventions in monetary terms. Using the coefficients from the regres-
sions, an implicit price can be estimated (expressed in monthly terms) 
for different housing and neighborhood attributes. Table 2.4 presents an 
exercise considering San José. The implicit prices in the right-hand column 
indicate how much the monthly rental of an average house would change 
with an additional unit of the specified characteristic. For example, each 
degree of slope of land implies a lower monthly housing cost of about 60 
cents, whereas an extra unit of safety (measured as neighborhood crimes 
reported per week) would imply a $25 increase in the cost of housing per 
month.18

Using the implicit prices in table 2.4, an index of the overall value 
of neighborhood characteristics can be generated. When that value is 
combined with the average value of housing characteristics, an overall 
neighborhood QoL index, expressed in monetary terms, can be calcu-
lated. Using this technique, it is possible to obtain the average QoL index, 
measured in terms of monthly house rental value by district (including 
both housing and neighborhood characteristics across 51 neighborhoods). 
In San José, this value ranges from $143 to $370 per month. Table 2.5 
lists the top 10 and bottom 10 neighborhoods in San José, based on 
that measure. The contribution of the neighborhood amenities and other 
characteristics to this rental value ranges from –$67 to $27. It may take 
negative values because some neighborhood characteristics—such as the 
probability of a volcanic eruption—are bads. The contribution of housing 
characteristics ranges from $183 to $343, reflecting the diverse quality of 
housing construction across neighborhoods in San José.

As expected, wealthier neighborhoods, such as Sánchez, San Rafael, and 
San Isidro, have relatively high rental values attributable to neighborhood 
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Table 2.4 Hedonic Estimation of Implicit Prices for Housing and 
Neighborhood Characteristics, Metropolitan Area of San José, 
Costa Rica

Amenities/Disamenities
Estimated 
coefficient

Implicit price 
(2000 US$)

Housing characteristics

Number of bedrooms 0.55*** 30.84

Number of rooms (not bedrooms) 0.33*** 18.80

Floor in good condition 0.24*** 13.63

Walls in good condition 0.44*** 24.82

Walls of cinder blocks 0.82*** 45.72

Roof in good condition 0.32*** 18.23

Ceiling in good condition 0.43*** 24.46

Water source: communal organization –0.36*** –20.24

Water source: rain –0.82** –46.07

Water source: well 0.13 7.44

Water source: river –0.89*** –49.63

Sewer: septic tank –0.10*** –6.03

Sewer: latrine –0.21* –11.72

Sewer: other –0.33*** –18.60

No sewer 0.09 5.05

Exclusive bathroom for the household 0.48*** 27.07

Electricity not supplied by Instituto 
Costarricense de Electricidad –0.24*** –13.66

No electricity supplied –0.70** –39.15

Total contribution of housing 
characteristics (%) 60.84

Neighborhood characteristics   

Safety index 0.46*** 25.82

Degree of slope –0.01*** –0.57

Precipitation (mm3) –0.12** –6.99

Risk of eruption –0.13** –7.52

Log distance to national parks (km) –1.25*** –70.09

Log distance to clinics (km) 0.01 0.57

Log distance to secondary schools (km) 0.02 1.18

(continued)
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variables; poorer areas, such as Aserri, Patarrá, and Concepción, have 
lower values. Although these findings are not surprising, they illustrate 
how neighborhood characteristics may exacerbate income differentials in 
terms of the distribution of QoL. These valuations also provide a guide to 
where scarce resources might be concentrated most effectively to improve 
that distribution. However, there also are some unexpected results. For 
example, Mata Redonda ranks very high (3rd) in housing/neighborhood 
characteristics, but rather low (10th) in neighborhood amenities; and 
Escazú ranks low (26th) in housing characteristics, but very high (4th) in 
neighborhood amenities. Those disparities illustrate that there is consider-
able space for action in both areas. Public policy has contributed to these 
results, and it may be used further to enhance the welfare of people living 
in areas where neighborhood valuations are at the lower end.

A similar exercise using the hedonic approach to calculate mone-
tary values for neighborhood amenities in Buenos Aires is presented in 
table 2.6. The table lists the top 10 and bottom 10 neighborhoods, ranked 
by their characteristics and the housing price per square meter. Character-
istics include the distance to different types of urban infrastructure, such 
as avenues, schools, parks, freeways, train stations, and subways. The 

Table 2.4 Hedonic Estimation of Implicit Prices for Housing and 
Neighborhood Characteristics, Metropolitan Area of San José, 
Costa Rica (continued)

Amenities/Disamenities
Estimated 
coefficienta

Implicit price 
(2000 US$)

Log distance to primary schools (km) 0.00 0.19

Log distance to rivers (km) 0.06*** 3.42

Log distance to fire departments (km) 0.05** 3.14

Log closeness to Sabana Park (km) –0.54*** –30.58

Log distance to Peace Park (km) 1.35*** 75.56

Length of primary roads (km) –0.46*** –25.89

Length of secondary roads (km) 0.23*** 13.31

Length of urban neighborhood roads (km) 0.57*** 31.77

Neighborhood classified as poor –0.35*** –19.91

Total contribution of neighborhood 
characteristics (%) 39.15  

Source: Chapter 6 of this volume.
Note: km = kilometers; mm3 = cubic millimeters. The price of amenities is measured 

at mean prices in 2000 dollars (308 colones = 1 dollar). Where no asterisk appears, the 
coefficient does not differ from zero with statistical significance.

a. Specified to two decimal places.
*p < .10 **p < .05 ***p < .01.



measuring quality of life in urban neighborhoods 51

“Amenities Index Implicit Price Difference” column in table 2.6 presents 
the estimated 2006 U.S. dollar values of the neighborhood characteristics 
for the average house in the indicated city area. The “Average Amenities 
Index” column indicates the percentage difference in price given by the 
considered amenities (0.05 means that property values rise 5 percent in 

Table 2.5 Ranking of Districts by Housing and Neighborhood 
Characteristics, Using Hedonic Prices to Construct a QoL Index, 
Metropolitan San José, Costa Rica

Neighborhood 
plus housing 

characteristics 
Neighborhood 
characteristics

Housing 
characteristics

Neighborhood Rank
Value 
(US$) Rank

Value 
(US$) Rank

Value 
(US$)

Top 10

Sánchez 1 370 1 27 1 343

San Rafael 2 285 2 9 8 275

Mata Redonda 3 275 10 –23 2 299

Carmen 4 264 11 –24 3 287

San Vicente 5 258 8 –20 6 277

Anselmo Llorente 6 254 13 –28 4 281

San Isidro 7 245 3 –5 23 250

San Pedro 8 238 20 –32 10 271

San Juán 9 237 16 –30 11 267

Sabanilla 10 237 35 –39 7 276

Bottom 10

Alajuelita 42 172 48 –59 34 230

Hospital 43 169 40 –42 42 211

San Jocesito 44 166 46 –54 38 220

San Felipe 45 165 36 –40 46 205

Cinco Esquinas 46 164 28 –37 48 200

Patarrá 47 154 15 –29 51 183

San Juán de Dios 48 148 50 –62 45 210

Tirrases 49 144 51 –67 43 211

Concepción 50 143 49 –61 47 204

Aserri 51 143 47 –57 49 199

Source: Hall, Madrigal, and Robalino 2008. 
Note: QoL: = quality of life. Rounding errors may mean sums are not exact.
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the presence of amenities). As seen for some neighborhoods, even the 
rather small number of amenities considered implies a significant increase 
in property values (19 percent for Chacarita, 17 percent for Colegiales). 
At the other extreme, lack of these amenities in some other areas implies a 
significant reduction in property prices (for example, –16 percent for Villa 
Real and –12 percent for Villa Riachuelo). Overall, we see that wealthier 
neighborhoods (as judged by the average price of property per square 
meter), such as Recoleta and Palermo, are included in the top 10; whereas 

Table 2.6 Using Hedonic Prices to Construct a QoL Index, 
by Neighborhood, City of Buenos Aires, Argentina

Neighborhood

Amenities 
index 

implicit price 
difference 

(value, US$)

Average 
amenities 

index 
(scale 

–1 to 1)

Rank by 
amenities 
index (47 

neighborhoods)

 Average 
price per 
square 
meter 
(US$)

Rank by price 
per square 
meter (47 

neighborhoods)

Top 10

Chacarita 218.7 0.186 1 1,021 14

Colegiales 214.0 0.166 2 1,174 7

Puerto Madero 209.2 0.064 18 2,810 1

San Nicolás 204.2 0.159 3 1,159 8

Palermo 202.9 0.129 7 1,507 3

Belgrano 184.7 0.136 5 1,269 5

Villa Ortuzar 178.0 0.148 4 1,118 9

Recoleta 158.2 0.105 10 1,453 4

Retiro 154.3 0.091 14 1,721 2

Villa Crespo 138.8 0.128 8 1,016 16

Bottom 10

Monte Castro –42.8 –0.051 36 862 30

Villa Devoto –44.5 –0.056 38 960 22

Villa Soldati –44.9 –0.070 40 680 45

Villa Lugano –46.4 –0.081 43 605 47

Mataderos –60.4 –0.082 44 754 42

Villa Luro –63.1 –0.079 42 836 36

Liniers –63.6 –0.076 41 852 34

Versalles –89.0 –0.108 45 873 28

Villa Riachuelo –90.0 –0.124 46 760 41

Villa Real –126.6 –0.164 47 850 35

Source: Cruces, Ham, and Tetaz 2008.
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poorer ones, such as Villa Lugano and Mataderos, are in the bottom 10. 
It is interesting that some relatively expensive neighborhoods are at the 
bottom of the table (for example, Villa Devoto), and neighborhoods in 
the middle of the income distribution (such as Villa Crespo) are among the 
top 10. With respect to the city’s 2006 average price per square meter of 
real estate, (approximately $1,041), the implicit price differences given by 
this index range from $219 to –$127, with an average of $72.50 or just 
less than 7 percent of the average property value.

The correlation between the price per square meter and the index is 
positive, but far from 1.00—thus reflecting a significant but imperfect 
relationship between property prices and the index (the price/index cor-
relation is 0.43, and the price/rank correlation is 0.71). That imperfect 
correlation again suggests that factors other than basic housing features 
and neighborhood characteristics determine real estate prices. In the case 
of Buenos Aires, the ordering developed also may be used as a guide for 
public investment to improve the distribution of QoL.

Interpretation of the LS and Hedonic Results, 
and Comments on the Issue of Segregation

As discussed above, this project holds that LS and hedonic approaches 
should be considered complementary. The hedonic regressions find a set 
of housing and neighborhood characteristics to be significant, and that 
finding implies that housing markets in the region do function reason-
ably well in that they reveal considerable information about what indi-
viduals consider to be important. However, the LS regressions also reveal 
a set of variables to be significant. Although housing markets function, 
it is clear that they do not function perfectly. This finding implies that 
not all characteristics are priced appropriately at all times. Both sets 
of results should be considered relevant and be taken into account by 
policy makers.

The results may also suggest some answers to the relevant policy-making 
question of how to finance the provision of public goods. Amenities that 
are reflected in housing prices may be financed through property taxes, 
and those reflected in life satisfaction may be financed through general 
taxation.

Because of different sources of data, different definitions of variables, 
and different samples, it is not possible here to make very fine compari-
sons between the two sets of results for each city; nor is it feasible to add 
the monetary valuations from each approach, as suggested by van Praag 
and Baarsma (2005). Rather than conducting more narrow experiments 
to compare or harness together the two approaches, this project takes 
a broad view of what factors may be important for individuals’ QoL. 
However, it is interesting to note that security issues, for example, come 
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through as highly important in both approaches. Although house prices 
reflect part of the value of living in a safer neighborhood, they do not 
appear to reveal the full value of safer streets. The monetary valuations 
from the hedonic regression in this instance are likely to underestimate the 
value of heightened safety. On the other hand, hedonic regressions find 
that access to public transportation is important. LS regressions generally 
do not find that to be true. Hence, the market may reflect the value of this 
characteristic more fully, and the valuations in the hedonic regressions 
then may be fully revealing. If they compare the results in this way, policy 
makers may use both sets of results to consider likely true valuations.

An implication of the finding that housing markets reveal a wide set 
of neighborhood characteristics also suggests that Latin American cities 
are likely to be characterized by deep economic segregation. Segregation 
has received attention in the literature on urban economics, from both a 
theoretical and an applied perspective. Tiebout (1956) advances a theo-
retical model where inhabitants organize themselves into different areas, 
depending on their preferences for public goods. Different preferences 
imply an economic rationale for segregation. As homogeneous subcity 
areas develop, they exacerbate segregation at the city level. This economic 
segregation contrasts with ethnic or other motives for segregation.

A prediction of the Tiebout model, borne out by evidence from the 
United States, is that the more segregated an urban area is, the more local 
governments may develop to serve the needs of each homogeneous subcity 
zone. Vandell (1995), in an extension of the same argument, holds that the 
greater the income inequality, the greater the level of segregation, because 
higher-income families will outbid lower-income families for property 
with desirable characteristics.19 The result is that richer areas will clus-
ter closer to desirable amenities. More generally, according to that view, 
market forces are likely to generate areas where residents have similar 
attributes, perhaps including neighborhood characteristics such as natural 
features or parks and the provision of higher-quality public services.

Therefore, it should come as no surprise that Latin American cities 
are highly segregated, given the region’s high income inequality and the 
finding here that housing markets do reflect a wide set of public goods 
and bads.20 Moreover, the urban economics literature also concludes that 
rapid development of cities allows the demand for segregation to be both 
quicker and deeper (Watson 2005). As discussed in chapter 1, the region’s 
large cities have developed very rapidly over the past 50 years, producing 
precisely the conditions in which segregation can flourish.

In the case of Montevideo, the high-income strata are concentrated 
spatially in very few neighborhoods. In two of these neighborhoods, 
Carrasco and Pocitos, more than 90 percent of the population belongs to 
the highest socioeconomic level. It is no coincidence that these areas are 
clustered closest to Montevideo’s most famous natural feature, La Rambla 
or the promenade along its beaches. In metropolitan Lima, districts on the 
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periphery of the city are poorer, and higher-income districts are located 
closer to the center of the metropolitan area.

Given that house prices reflect neighborhood characteristics and that 
neighborhoods tend to be segmented by income (socioeconomic strata), 
there is an implication that QoL also will be highly segmented. In Bogotá, 
the spatial distribution of the Índice de Calidad de Vida (a QoL index) 
and the Necesidades Básicas Insatisfechas (Unsatisfied Basic Needs) indi-
cators demonstrate that the poorest families with the lowest QoL indica-
tors consistently are located in the southern and western census sectors 
of the city; and those who are better off are located in the northern and 
eastern sectors that match the highest socioeconomic strata.

Segregation also is apparent when other characteristics, such as edu-
cational attainment, are considered. Within a limited geographic space in 
Greater Buenos Aires, areas where 25–50 percent of the population holds 
a university degree are located adjacent to areas with significantly lower 
educational levels. Highly educated residents tend to concentrate in the 
northern half of the City of Buenos Aires and in the three municipalities 
north of that—an area that constitutes the corredor norte (the northern 
suburban corridor that follows the shore of the Río de la Plata). The same 
pattern is apparent when the proportion of the population with at least 
one category of deficit in basic needs—a widely used measure of structural 
poverty captured with census data—is analyzed. In 2001, the outer area of 
Greater Buenos Aires had, by far, the highest concentration of population 
living under these conditions.

Greater Buenos Aires (on average, a wealthy city by Latin American 
standards) displays high levels of segregation of urban services.21 More-
over, although access to the public network for water is relatively high for 
all residents (84–100 percent), there are several pockets where more than 
10 percent of households are not connected to this network22—specifically 
in the urban outskirts. Moreover, some areas within the City of Buenos 
Aires are poorly covered, corresponding to some of the city’s poorer areas 
(or villas miseria). To underline the segregation patterns in the city, the 
neighborhoods with higher socioeconomic status (such as Caballito and 
Palermo) have a significantly higher number of leisure-related and educa-
tional facilities, more trees, and more garbage bins per block than do areas 
with a greater number of inhabitants with lower socioeconomic status 
(such as Avellaneda and San Cristóbal).

In Montevideo, there also is significant variation of services across 
city areas. Dwellings in a neighborhood corresponding to a high-medium 
socioeconomic status have access, on average, to 8.0–8.4 public services; 
dwellings in a low-medium socioeconomic neighborhood have access to 
only 5.6–7.1 public services. In general, there is a positive correlation 
between the socioeconomic status of the inhabitants of a neighborhood 
and the number of basic services that are offered in Montevideo: the higher 
the socioeconomic status, the more services offered. In metropolitan Lima, 
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the findings are slightly more mixed. Neighborhoods such as La Victoria, 
which has a medium-low income status, may be considered to be in the 
geographic center of the urban area and to have better access to public 
services (including transportation, police officers and security, and hospi-
tals and other health facilities), whereas neighborhoods such as Los Olivos 
(with a medium socioeconomic status) and Villa El Salvador (a low-income 
neighborhood) are located on the city’s periphery where access to public 
services is more restricted. For the cases of Bogotá and Medellín, the data 
show that the strong pattern of spatial segregation by socioeconomic 
level found is observed also when the allocation of basic services is con-
sidered. For example, the distribution of piped gas is concentrated in a 
few neighborhoods within the city, and these areas coincide with high-
income neighborhoods.

In summary, the evidence suggests that there are important disparities 
in access to local public services and urban amenities across neighbor-
hoods in Latin American cities. Therefore, the following questions arise: 
Is this segregation bad? If so, what should be done about it?

Returning to the Tiebout model, there is a theoretical argument that 
some types of segregation may be good. If segregation does reflect dif-
ferent preferences, then the variation across areas enables inhabitants 
to choose the area that corresponds most with their desires. This view 
implies that subcity areas will be relatively homogeneous in their demands 
for public services; and it suggests that voting mechanisms in an area 
would ensure less disappointment regarding taxation and service pro-
vision because people would tend to vote for the same options, given 
homogeneity. Therefore, if segregation produces a larger set of local gov-
ernments offering different bundles of services according to inhabitants’ 
tastes, then segregation also may be desirable—just as variety is important 
for consumers when shopping.

This positive side to segregation may be easily outweighed by a set 
of negatives; there are several reasons to be quite concerned about the 
strong pattern of socioeconomic spatial segregation outlined above. First, 
because the distribution of socioeconomic indicators also is reflected in 
the allocation of basic urban public services and neighborhood amenities, 
cities do not appear to be working as a compensating mechanism to mod-
erate QoL differences across the urban population. Indeed, segregation 
in services and amenities implies that inequality may be even deeper in 
QoL than in income. Evidence also reveals that segregation extends racial 
divisions. For example, research in the United States suggests that Blacks 
living in more highly segregated cities have significantly lower educational 
and future-earnings outcomes than do Blacks living in less-segregated 
areas, when current socioeconomic variables are controlled for (Cutler 
and Glaeser 1997). Moreover, a highly segregated city population gener-
ally is less likely to demand high-quality public services (Alesina, Baqir, 
and Easterly 1999). The theory here is that a more-segregated population 
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across a metropolitan area is one in which collective action is made more 
problematic; therefore, inhabitants are less likely to be able to communi-
cate their demands effectively.

There also are additional costs to creating separate areas of high and 
low income—particularly, the potential flourishing of crime and violence 
in the low-income areas and the resulting spillover to all areas. Indeed, 
the efficiency of Tiebout-style sorting may turn negative if such spillovers 
(not contemplated in the original model) are significant. Given the major 
concerns with crime found by both the hedonic and LS approaches and 
across all cities, one view is that the high perceptions of serious crime 
in the region are a result of highly segregated cities. This view, by itself, 
constitutes an important reason to be concerned about the high levels of 
economic segregation in the region. Although there may be some theoreti-
cally positive aspects to segregation, many people find practical disparities 
in income and in access to basic services intolerable on moral grounds; 
and, although it is difficult to find conclusive evidence, they have serious 
concerns that segregation fosters crime and the perception of a lack of 
security.23

A number of policies could be followed to reduce segregation. But, first, 
it should be realized that if house prices reveal services and amenities being 
offered (as generally is shown in this volume), then whatever policies have 
been pursued in that regard have not been particularly successful to date. 
If policies to diminish segregation had been pursued strongly and had 
been effective, then researchers should find that house prices are not very 
revealing of neighborhood characteristics, because those interventions in 
the market presumably would have upset the price signals. It is beyond the 
scope of this book to present an evaluation of policies to date, but logic 
suggests that new policies must be advanced or current ones made more 
effective. The types of interventions that might be considered include sub-
sidizing basic services in poorer areas and taxing richer areas more heavily. 
Another approach would be to use zoning to encourage the movement and 
mixing of people with different socioeconomic characteristics to diminish 
segregation. However, that is not easy to accomplish. Redevelopment or 
rejuvenation of urban areas may provide the best opportunity to ensure 
diminished segregation, and city planners certainly should consider the 
importance of ensuring the mixing of socioeconomic groups in areas that 
are redeveloped.

Conclusion

This chapter tries to summarize a very large set of results that readers will 
find in the subsequent chapters of this publication. Using LS and hedonic 
approaches, quantitative measures are obtained regarding the values that 
people and markets implicitly assign to specific characteristics of housing 
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quality, access to different goods and services, and neighborhood ameni-
ties (such as parks) and disamenities (such as crime).

Apart from housing quality and access to public services, safety stands 
out as the aspect that most significantly affects urban areas’ QoL. It is 
interesting that objective measures of crime do not always correlate with 
perceptions of safety. Creative policy thinking is required not only to 
reduce the actual incidence of crime, but also to ensure that urban popu-
lations feel safe. All the cities and countries analyzed here appear not to 
have been able to provide the perception of a safe environment for their 
urban populations.

At a more local level, municipal governments should establish informa-
tion systems for monitoring the variables affecting QoL in urban neigh-
borhoods. There are interesting and useful experiences in setting up these 
monitoring systems, including those of the City of London (London Sus-
tainable Development Commission 2005), of Canadian cities (Treasury 
Board of Canada Secretariat 2000), and of the Urban Audit Program of 
the European Union (European Communities 2000). In Latin America and 
the Caribbean, Bogotá and its Bogotá Cómo Vamos scheme is another 
well-known example.

What variables and what questions should be included in these initia-
tives? The lessons learned from the analysis presented in this chapter 
suggest that research should cover both quantitative and qualitative indi-
cators. In particular, investigators should use secondary sources (censuses 
and household surveys) to gather quantitative information at a highly 
disaggregated, census-tract level of basic socioeconomic and housing indi-
cators. These secondary sources of information should be complemented 
by surveys (with subcity representation). In addition to covering some 
quantitative socioeconomic and housing variables, those surveys should 
include subjective questions about satisfaction with several dwelling and 
neighborhood characteristics (beyond overall life satisfaction). 

One key objective of such subjective questions is to gauge the consis-
tency between objective QoL indicators and people’s perceptions of those 
variables. A second purpose of subjective survey questions is to extract an 
implicit value for certain public goods (or bads). And it is very important 
to develop and monitor a data set comprising house prices and rents. 
These data may be gathered through secondary sources (real estate quota-
tions) and by rent and home value questions within the survey.

National statistical offices in some countries collect valuable informa-
tion on many relevant variables. Typically, however, the focus is at the 
national level, with no regional or city-level disaggregation. Moreover, 
not all relevant variables are collected, and rarely are subjective opinions 
sought. (An exception is Bogotá’s QoL survey, the Encuesta de Calidad 
de Vida.) Efforts are needed to link the valuable information already 
available at the national level with other information sources (including 
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subjective surveys) and to provide results that are useful at different levels 
of government (including regions, cities, and subcity jurisdictions).

Nonetheless, the purpose of these local QoL monitoring systems is not 
merely to gather information in an integrated and consistent way. If these 
data are to inform the policy process, they must become part of the public 
debate and must influence the policy agenda. Those ends could be better 
achieved if there were public access to the information, and if the main 
results were presented to the public in a framework that ensures a certain 
level of independence with respect to the authorities.

The monitoring of QoL indicators at the city level can reveal existing 
overall disparities in QoL across neighborhoods and can identify the main 
causes of those disparities. This question then arises: How should this 
diagnosis be used to guide policy interventions? In other words, which 
disparities should be given priority in terms of public investment and 
compensation schemes? The clearest case is when the survey reveals that 
certain areas of the city lack basic services (say, running water) or are sub-
ject to a particular disamenity (say, pollution), and people’s perceptions 
are consistent with those facts. Such evidence surely could support a public 
program to address the problems.

But beyond such obvious and clear-cut use of the information to drive 
public policy, the analysis undertaken in this chapter also suggests other, 
less direct ways to interpret the data and derive policy prescriptions. In 
particular, both the LS and hedonic approaches may be used to determine 
actual monetary valuations of improvements in services or provision of 
better amenities. Moreover, comparing the LS and hedonic approaches 
provides further insights. For example, where both approaches suggest 
that a particular issue is important, it is likely that both approaches under-
estimate true valuations. If a characteristic is found to be significant in the 
LS approach, it implies that markets are not fully reflecting individuals’ 
true valuations. On the other hand, finding that a characteristic is not sig-
nificant in the LS approach does not necessarily imply that there is no pub-
lic policy concern. Furthermore, the results found using both approaches 
could be used to answer the very important policy question of how to 
finance provision of public goods. Amenities that are reflected in hous-
ing prices are amenable to financing through property taxes, and those 
reflected by the LS approach may be financed through general taxation.

In addition, in the extreme case where markets fully reflect all valua-
tions, economic segregation is likely to be very deep and cities are likely to 
be characterized by severe inequality in QoL. In turn, spillovers between 
neighborhoods well may reduce the QoL of all inhabitants. In particular, 
one view is that deep economic segregation feeds crime. Because the lack 
of a sense of security may be the most serious issue found to affect QoL in 
the cities analyzed here, the link between segregation and crime surely is 
an important issue for further analysis.
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Notes

 1. Pioneering work using the hedonic approach to evaluate, for example, the 
impact of air pollution may be found in Ridker (1967) and Ridker and Henning 
(1967). Chay and Greenstone (2005) provide an updated treatment of the same 
issue, taking identification problems into account. Hedonic methods also have 
been used widely in estimating the value of school quality. Early work focusing 
on the United States is presented in Kain and Quigley (1975) and Li and Brown 
(1980). For more recent estimations, see Black (1999); Clapp and Ross (2002); and 
Bayer, McMillan, and Ferreira (2003). 

 2. This question also may be applied to a specific dimension of life satisfaction—
such as how satisfied a person is with his or her house. 

 3. For application to other economic issues—such as the costs of unemployment, 
the inflation-unemployment trade-off, macroeconomic volatility, and inequality—see, 
respectively, Clark and Oswald (1994); Di Tella, MacCulloch, and Oswald (2001); 
Wolfers (2003); and Alesina, Glaeser, and Sacerdote (2001).

 4. The human development index is a welfare measurement that combines 
three indicators: (1) longevity, measured by life expectancy at birth; (2) educational 
attainment, measured as a weighted average rate of adult literacy (two-thirds 
weight) and the combined primary and secondary gross enrollment rates (one-third 
weight); and (3) standard of living, measured by income per capita.

 5. The 11 indicators are (1) access to a water network within the house, 
(2) access to sewerage services, (3) proper waste disposal collection, (4) average 
size of household, (5) number of bathrooms per house, (6) percentage of illiteracy 
among household members older than 15 years, (7) percentage of heads of house-
hold with less than 4 years of schooling, (8) percentage of heads of household 
with 15 or more years of schooling, (9) average income of heads of household (in 
terms of minimum wages), (10) percentage of heads of household with income up 
to two minimum wages, and (11) percentage of heads of household with income 
of 10 or more minimum wages. 

 6. An exception is Acosta, Guerra, and Rivera (2005). Although the authors 
arbitrarily select the indicators, they determine the weights across nine regions of 
Colombia, using a principal component analysis.

 7. The project also included La Paz and Santa Cruz in Bolivia, but the results 
are not considered here because of substantial methodological differences.

 8. Unlike the other areas studied, the analyses of Bogotá and Medellín refer 
only to the formal political borders of the two cities.

 9. As described in chapter 3 and used in practice in chapter 7, additional 
LS dimensions or domains may be included in the analysis. 

 10. That situation may occur, for example, because of imperfect information 
about certain features of a neighborhood—features such as crime, which cannot be 
associated easily with a specific location as a result of its mobile nature.

 11. As indicated in Frey, Luechinger, and Stutzer (2004), measures of self- 
reported subject well-being passed a series of validation exercises in the sense 
that they reflect objective circumstances affecting individuals’ well-being. Another 
critical assumption made by this approach, which makes it possible to identify the 
impact of public goods on welfare, is that utility is cardinal and interpersonally 
comparable. This assumption, though problematic on theoretical grounds, proved 
to be less problematic empirically. For example, Frey and Stutzer (2002) report 
very similar quantitative results in microeconometric estimations of happiness 
function, using ordinal and cardinal measures of satisfaction. 

 12. The distinction here between what is a house characteristic and what is 
considered a neighborhood characteristic is somewhat artificial because the data 
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are at the level of each household. In practice, we may draw a distinction based on 
the relative variation across individual houses in a subneighborhood. For example, 
most houses in a (small) subneighborhood will have or will not have access to 
water; therefore, access to water is considered a neighborhood characteristic here.

 13. The Argentina study adopted a slightly different methodology where housing 
satisfaction was included in the regression and so individual housing characteristics 
were not included. However, a second-stage regression was performed to explain 
housing satisfaction and here, too, the quality of house construction was found to be 
a significant variable. 

 14. Chapter 3 provides a description of the theory and applications of these 
techniques in practice. See also Frey, Luechinger, and Stutzer (2004) and Ferrer-i-
Carbonell and van Praag (2004).

 15. These valuations stem from a two-stage technique (developed by van Praag, 
Frijters, and Ferrer-i-Carbonell 2003) wherein a first-step overall LS is regressed 
on income and a set of domains (including satisfaction with the neighborhood), 
and a second-step neighborhood satisfaction is regressed on a set of more objective 
neighborhood characteristics. The coefficient on income in the first regression and 
the coefficients on neighborhood satisfaction in the second step are then combined 
to find the trade-off between income and, say, improving security during the day. 
That trade-off implies how much someone would be willing to pay to obtain a little 
more security, so it may be interpreted as the price of additional security.

 16. For a description of the microeconomic fundamentals behind hedonic pric-
ing of QoL indicators, see Gyourko, Linneman, and Wachter (1999). 

 17. In particular, it will imply a downward bias to OLS-based standard errors 
(Moulton 1986). Thus, the potential problem of the presence of group effects 
needs to be addressed by correcting the standard error by clustering or running a 
random effect estimation (assuming city fixed effects are not correlated with any 
of the Z variables). Of course, this problem will be minimized by better data on 
individual housing characteristics and by more data for neighborhood-level QoL 
attributes. 

 18. Housing cost refers to “equivalent rent,” which is either the rent itself or a 
calculation of the opportunity cost of inhabiting the self-owned house (as estimated 
by the owner, albeit somehow subjectively). Any differences between renters and 
owners in relation to their preferences are ignored in this analysis.

 19. Vandell (1995) divides characteristics into four categories: (1) housing and 
lot characteristics; (2) neighborhood amenities; (3) accessibility characteristics; and 
(4) resident attributes, such as race, income, wealth, education, family composi-
tion, and occupation. 

 20. Here we focus on economic rationales for segregation; but there also may 
be other rationales, such as religious or racial divisions.

 21. As discussed in the penultimate section of this chapter, segregation may 
have other detrimental effects.

 22. Because 10 percent is very different from the average, this finding implies a 
high degree of segregation.

 23. For an interesting discussion, see Wassmer (2002). 
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Toward an Urban Quality of 
Life Index: Basic Theory and 

Econometric Methods
Bernard M.S. van Praag and 

Ada Ferrer-i-Carbonell

It readily is apparent that some cities are more pleasant to live in than 
 others. That assessment is based on considerations such as safety, the 
presence of green spaces, access to educational and health facilities, and 
adequate street lighting. This volume calls attention to how those aspects 
of urban life affect overall quality of life (QoL), with the ultimate goal 
of developing operational indexes to measure the effects of urban life. In 
turn, those indexes can be used to compare the amenities offered by differ-
ent neighborhoods within a city and their contributions to citizens’ QoL. 
Then one may try to differentiate urban amenities with respect to their 
contributory impacts to get a better understanding of the type of urban 
policy that will be most favorable for citizen’s’ QoL.

But what is QoL? Numerous definitions have been proposed by philoso-
phers, psychologists, and other scholars (see, for example, Nussbaum and 
Sen 1993), many of whom make distinctions among terms such as quality 
of life, happiness, and satisfaction. Economists, for their part, refer to indi-
vidual utility or well-being. Until recently, however, differences between 
those two concepts largely have been ignored in empirical practice.

Following Pareto (1909) and Robbins (1932), neoclassical economists 
traditionally have held that individual satisfaction cannot be observed 

The authors wish to thank Eduardo Lora for support at different stages of the 
chapter and two anonymous referees for useful comments.
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directly. However, assuming that individuals maximize their utility 
or satisfaction, observing purchase behavior allows conclusions to be 
drawn regarding the shape of indifference curves. In this view, survey 
information on satisfaction or happiness is rejected as unnecessary and 
even misleading.

Observing only purchases, however, does not provide a way to deter-
mine the contribution to individuals’ utility or well-being of those goods 
(or bads) that are not bought directly in the market, but presumably are 
important for well-being. Such amenities and disamenities include aspects 
of the urban environment, ranging from air quality to the level of per-
sonal security. Under certain assumptions, those and other urban features 
should be reflected in housing prices; and thereby the standard approach 
may be extended to assess those features’ contributions to QoL.

A second problematic assumption in the neoclassical approach is that 
individuals have reached the most optimal situations available to them. 
As will be discussed later in this chapter, there are many reasons to believe 
that people do not see their present conditions as optimal, even if they 
originally viewed their decisions in that light. That fact is particularly 
pertinent regarding choices in housing, education, or work.

Finally, the neoclassical approach denies the possibility of measuring 
differences in satisfaction derived from different situations, yielding only 
preference orderings but no cardinal measurement of differences in satis-
faction. A growing body of studies by psychologists and economists over 
the last four decades, however, has led to an emerging consensus on the 
cardinal measurability of subjective well-being through the use of surveys 
that investigate how people evaluate diverse aspects of life and life satisfac-
tion in general. 

Measured in that way, life satisfaction depends on a number of 
fac tors—not only those that lend themselves to the standard approach 
of revealed preferences. Satisfaction depends not only on income; it 
also depends, for instance, on health, family situation, and working 
conditions. Life satisfaction also is influenced by the quality of the 
urban environment, reflected in factors such as personal safety, crime, 
traffic, street and sanitary conditions, and access to education. Until 
recently, economists focused mainly on private variables, such as the 
life  satisfaction impact of one’s own income or work situation (Clark 
and Oswald 1994; van Praag 1971), health (Ferrer-i-Carbonell and 
van Praag 2002; Oswald and Powdthavee 2007), and relative income 
(East erlin 1995; Ferrer-i-Carbonell 2005; Luttmer 2005). However, 
economists often have excluded other highly relevant factors that are 
difficult to measure and frequently are not included in the data sets at 
hand. These factors, which cannot be bought on the market, have been 
ignored on the grounds that traditionally they are within the research 
field of other behavioral sciences. Nonetheless, such factors have an 
undeniable effect on QoL. 
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Because this volume focuses on the quality of the living environment, 
level and availability of public services are of primary importance. The 
financing of those services through tax revenues or direct payments (such 
as road tolls), however, means that public authorities’ decisions will affect 
the level of private consumption. A choice may exist, for example, between 
better and cheaper public transportation and private automobile owner-
ship. Similarly, within the public budget, officials must choose among 
alternatives such as policing, street lights, and education. 

Decisions on taxes and spending theoretically are made by a legisla-
ture or by other authorities who take citizens’ preferences into account. 
Because preferences hardly are homogeneous, and because some citizens 
are more successful than others in making their opinions known, deci-
sion makers may not possess sufficient information about what makes 
people happy.

This volume makes a first attempt to construct data sets on the urban 
quality dimension of human happiness and to present some analysis of 
those data. This is a very new field of study, particularly in Latin America, 
so the Inter-American Development Bank commissioned the studies in 
this volume from several national research groups. The Bank described 
the main research objectives and suggested some tools of analysis, but 
it avoided overly stringent requirements for the content of the national 
studies. Given the data constraints faced by various research groups, each 
study has its own level of detail. 

This chapter provides a methodological framework for interpreting the 
studies in this volume. The two methodologies proposed to researchers 
were the hedonic price and the life satisfaction (LS) approaches. Other 
alternatives exist—most notably, stated-preference approaches such as 
contingent valuation. In the context of urban amenities, Dolan and 
 Metcalfe (2007) compare the value of urban renewal, using the three meth-
ods, and they conclude that those methods give rise to different values. 

The structure of this chapter is as follows. The next two sections present 
the theoretical foundations of the hedonic price and the LS approaches,1 
respectively, followed by a discussion of the relationship between the two. 
Three subsequent sections address the empirical strategies that may be used 
to make the two approaches operational. Particular attention is paid to 
the LS approach, given the nature of the data and the difficulties involved 
in their econometric use. The final section summarizes the methodologies 
proposed and their potential to help address relevant policy questions. 

The Hedonic Price Approach 

This volume includes applications of both the hedonic price and the LS 
approaches. The former approach (Rosen 1979; Roback 1982; Blomquist, 
Berger, and Hoehn 1988; and Gyourko 1991) was developed to obtain 
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monetary valuations of public goods, such as green areas, security, conges-
tion, and other urban features. The rationale for this approach is quite 
simple: if two otherwise identical houses are located in safe and unsafe parts 
of a city, and if the monthly rent for the safe-area house is $1,000 while the 
monthly rent for the unsafe-area house is $500, it then seems plausible to 
assign the difference in value to the difference in safety. The value of safety 
per month may thus be evaluated by the rent difference of $500.

This idea may be generalized to a great extent. Assume that the rent 
per month of a specific house n located at a specific location within 
neighborhood j(n) is pn. The rent will vary with the characteristics of the 
house, such as the number of rooms, whether it is an apartment or an 
independent house, how far it is from key amenities or services, and the 
physical infrastructure and other attributes of the neighborhood. In short, 
the rent of a house depends on a vector of characteristics of the house and 
its specific location, Hn, and a vector of neighborhood characteristics, Zj(n) 
(characteristics that are common to all the houses in the neighborhood). 
It therefore follows that relationships of the type pn = p(Hn, Zj(n)) may be 
posited. For instance, let Z1j be for the neighborhood j(n) the number of 
minutes it takes the police to arrive after an emergency, and let Z2j be the 
walking distance (in minutes) to the nearest subway station. After suitable 
transformations of the variables, a linear relationship for the logarithm of 
the rent could be estimated as 

ln (pn) = a0 + a1Z1j(n) + a2Z2j(n) + a3Hn+a4Z̈ j(n), (3.1)

where Z̈ j(n) stands for the vector Z without the two first components; α0, 
a1, and a2 are scalars; and a3 and a4 are vectors. Let us assume that we 
estimate â 1 = −0.02 and â 2 = −0.01. These estimates imply that for every 
extra minute it takes the police to arrive, rents would drop by 2 percent. 
Similarly, every minute less of walking time to the nearest subway station 
would increase rent by 1 percent.2 It therefore seems attractive to interpret 
these coefficients as shadow prices.

Notice that Z1j(n) and Z2j(n) are hedonic dimensions that cannot be 
bought separately in a different market. Also, problems in one dimension 
could be compensated for by advantages in another. For example, two 
extra minutes of walking time to the subway could be compensated by 
one minute less in police arrival time. In this way, it is possible to use a 
common denominator (that is, the amount of rent to be paid) to compare 
different factors. This ratio, the market substitution between two charac-
teristics, is equal to a1/a2. 

Equation (3.1) now may be seen as a budget curve in the sense that it 
describes all houses as bundles of characteristics that can be leased at a 
specific rent level p. Assume that individuals have direct utility functions 
of the type U(Hn, Zj(n)); and that, in equilibrium, indifference curves (in 
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the characteristics space) will be tangent to the budget curve. Formally, 
this means that 

∂
∂

∂
∂

∂
∂

∂
∂

U
Z

U
Z

p
Z

p
Zj n j n j n j n1 2 1 2( ) ( ) ( ) ( )

1

2
.= = α

α
 (3.2)

It follows that the ratios a1/a2 also describe the slope of the indifference 
curve, if the individual consumer is assumed to be in his or her optimum. 
Under that assumption, there is equality between the market substitution 
ratio and the subjective trade-off between characteristics. It follows also 
that the rent equation (3.1) may be interpreted as a local approximation of 
the indifference curve (up to a positive factor of multiplication). Relative 
utility changes thus can be assessed by 

ΔU ≈ a1ΔZ1j(n) + a2ΔZ2j(n) + a3ΔHn + a4ΔZ̈ j(n) (3.3)

for a specific individual if the bundle (Hn, Zj(n)) is changed into (Hn, 

Zj(n)) + (ΔHn, ΔZj(n)). However, this is only a local approximation. In this 
way, the relative impact of changes in different variables on subjective 
well-being may be compared.

The hedonic price approach, used by all research groups in this vol-
ume, offers interesting and even surprising results. All the groups were 
able to find a wealth of information in public records, including data on 
factors such as domiciliary services, distance to schools, and vulnerabil-
ity to natural disasters. These data were complemented by information 
drawn from individual questionnaires filled out by the inhabitants of the 
houses considered.

One problem, however, renders this method less attractive than it 
might appear at first: the underlying assumption of neoclassical econom-
ics that each person not only looks for the best position he or she can 
reach, but also is able to reach it. In other words, the housing market is a 
free-access competitive market and is always in equilibrium. That assump-
tion, which implies that every observed respondent is in the best position 
he or she can attain, is unlikely to hold in practice. This is especially true 
for the housing market, where regulations and lack of information on 
many relevant variables may prevent full competition, where individuals’ 
choices—in most cases, made many years ago—are very costly to recon-
sider, and where the monetary and psychic transaction costs of moving to 
a new home are considerable. Moreover, housing markets frequently are 
rationed—for example, by public housing programs or zoning restrictions. 
If the equilibrium assumption does not hold, then market substitution 
rates will not equal subjectively perceived substitution rates.

Indeed, it is not reasonable to assume that individuals observed in a 
dynamic reality live in an optimal situation. Most serious decisions—
such as those involving education, job choice, housing, the number of 
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children, and the choice of a partner in life—are long-term decisions with 
long-lasting consequences. It is by no means certain that individuals at 
any arbitrary later moment still feel that they have reached the greatest 
possible well-being or level of satisfaction, even if all those decisions were 
made in a fully rational manner. It is much more probable that, at pres-
ent, individuals would choose other situations, if they were not hampered 
by rather enormous transition costs (see Bruni and Sugden 2007). Hence, 
individuals in reality are rarely in an optimum situation. 

A second problem with this method in relation to housing is its implicit 
assumption that the choice of a house is the only consumer choice affected 
by external factors such as safety, commuting distance, and sanitation. In 
fact, the choice of a car and the decision whether to buy a car are deter-
mined partly by such external factors as well. For instance, the decision to 
buy a car depends on such considerations as road congestion, road condi-
tions, and auto accessibility to schools and hospitals. Likewise, external 
variables may affect many other choices. It is not obvious that the trade-
off ratios between urban variables when buying a car would be the same as 
when renting a house; and if the trade-off ratios between urban variables 
are unequal, depending on the specific commodity considered, it is unclear 
which trade-off ratio should be analyzed. Although having well-defined 
estimates of the rent equation pn = p(Hn, Zj(n)) remains interesting, because 
it describes the possibilities on the housing market, it does not necessar-
ily give a complete evaluation of the individually perceived trade ratios 
between, for example, safety and distance to the subway.

A feature of the hedonic approach is that it only assumes an ordinal 
utility function. Using the ordinal assumption only does not allow for 
translating an income gain into a utility gain; nor does it allow for inter-
personal comparison of levels of well-being (QoL). 

Here is where the LS approach comes into play. That approach does 
not assume that the individual is at any time observed in his optimum in 
a perfect market. Moreover, the LS approach allows for both ordinal and 
cardinal satisfaction measurements. 

The LS Approach

Happiness economics—the term apparently coined by Clark and Oswald 
(1994), with predecessors in van Praag (1971), Easterlin (1974), and the 
so-called Leyden School—is diametrically opposed to mainstream neo-
classical economics in that it does not assume beforehand that individu-
als optimize their utility by situating themselves in a point of tangency 
between an indifference curve and the budget curve.3 Instead, the happi-
ness or LS approach starts empirically by asking individuals how satisfied 
they are with their life or how happy they are.4 The rationale for this 
approach is empirical evidence that individuals are able to evaluate their 
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satisfaction with life as a whole. Such evaluation may take the form of 
verbal categories, such as “bad,” “adequate,” and “good”; or it may use a 
numerical scale on which, for instance, 0 stands for the worst conceivable 
situation and 10 stands for the best conceivable situation. It has been dem-
onstrated that these measurements are well correlated with various aspects 
of behavior associated with happiness, such as frequency of laughter in 
moments of social interaction. People who are happy according to such 
measurements also are considered happy by their friends and families; 
such individuals express positive emotions more frequently and are more 
optimistic, sociable, and extrovert. 

No uniformity so far exists on how to phrase satisfaction questions. 
Respondents may be asked, generally speaking, How happy are you with 
your life? or How satisfied are you with your life? Possible responses 
include selections from a list of four verbal levels (for example, “bad,” 
“insufficient,” “sufficient,” or “good”) or from a numerical scale of 0 
to 10, depending on the questionnaire design. Respondents also may be 
asked to evaluate other aspects of their lives (called life domains), such as 
their health, financial situation, and housing. In spite of the fact that there 
are different wordings of satisfaction questions, in practice the results are 
fairly well comparable.

Given the LS question as described above, it may be assumed that life 
evaluation depends on a set of variables describing the individual situa-
tion, such as income, age, marital status, number of working hours, health 
situation, family size, travel distance to work, and type of work—in short, 
a vector x of k different variables x1, . . . , xk. These can be called aspects 
or dimensions of one’s life situation. Some of these aspects or dimensions, 
like the number of working hours or travel time to work, can be influenced 
by the respondents themselves; others, like age, cannot be changed by the 
individual. These dimensions also may include urban and environmental 
features, like safety, cleanliness, or climate variables.

Figure 3.1 presents three curves, representing three satisfaction levels 
(W). In this example, life satisfaction depends on only two aspects or 
dimensions, x1 and x2. The higher the curve, the higher the satisfaction 
level. By construction, these are satisfaction indifference curves. In prac-
tice, the number of response categories is finite—say, 0, 1, 2, . . . , up to 10. 
It follows that a dense and continuous map of indifference curves cannot 
be observed; but it is possible to observe 11 of them, corresponding to 
the response categories 0,1, . . . , 10. It is surprising that simply question-
ing individuals enables the construction of indifference curves, without 
assuming optimizing behavior or functional specifications. In fact, the 
identifying power of neoclassical marginal conditions is not needed. 

A question of terminology should be clarified before this discussion 
continues. The term indifference curve traditionally is derived from the 
analysis of consumer behavior, where the individual ranks commodity 
bundles according to preferences. In the present context, the term has a 
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wider meaning in which the space of alternatives consists of different life 
situations. A life situation is described by a vector x of relevant charac-
teristics, such as age, income, housing situation, and street safety. Some 
of those characteristics involve market goods that can be purchased, and 
others do not. 

It can be assumed that each indifference curve is described by the equa-
tion f(x1,x2, . . . , xk) = W (constant), where the value of W indicates the level 
of the indifference curve. If two situations—

 x x x xk1
1

2
1 1 (1), , . . . ,( ) =  

and 

x x x xk1
2

2
2 2 (2), , . . . ,( ) =  where W (1) < W (2)—are compared, then x(2) is pre-

ferred over x(1). In that case, the individual’s perceived trade-off ratio may 
be defined as the subjective trade-off ratio between any two dimensions. 
The ratio is defined as the required compensation in dimension x2 when 
the quantity of dimension x1 is reduced by one unit, such that there is no 
change in the indifference curve level. This trade-off ratio is called “subjec-
tive” because it is defined by the subjective satisfaction measure. However, 
here the trade-off ratios between urban aspects are not derived by observa-
tion of purchase behavior (for example, purchase of houses), but by direct 
observation of how urban features affect satisfaction with life as a whole or 
with urban dimensions in particular.

The trade-off ratio is found by solving for Δx2 in the equation 

f(x1 + Δx1, x2 + Δx2, x3 . . . , xk) = f(x1, x2, . . . , xk), (3.4)

W = 1

W = 2

W = 3

x2

x1

Figure 3.1 Satisfaction Indifference Curves

Source: Authors’ illustration.
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taking Δx1 as given. If the function f(.) is differentiable, this yields as a 
limiting value the slope coefficient of the indifference curve at x, which is 
lim ,

1 0
2 1 1 2

Δ →
Δ Δ

x
x x f f( ) = −  also known as the substitution rate or trade-off 

ratio, where fi stands for the partial derivative with respect to xi.
If the satisfaction indifference curve is linear in x for a specific level C, 

then the equation of the curve will be

a1x1 + a2x2 + . . . + akxk = C; (3.5)

and then the trade-off ratio between x1 and x2 is constant all along the 
indifference curve and equal to −a1/a2. If all indifference curves are paral-
lel lines, there is one common trade-off ratio equal to –a1/a2.

The Relationship between the Hedonic 
and LS Approaches

The relationship between the hedonic and LS approaches now may be dis-
cussed, following the analysis of van Praag and Baarsma (2005)—the first 
authors to suggest the complementarity between the two methods.

For convenience, consider two individuals who are identical in all 
respects (including their incomes and their houses). These individuals live 
in neighborhoods that are very similar in all respects, except that one has 
green areas and one does not. If the assumptions of competitive housing 
markets and market mobility in the hedonic approach hold, housing rents 
in the neighborhood with green spaces should be higher by exactly the 
amount that compensates for the additional utility produced by having 
green areas. Consequently, the first individual (with green spaces in the 
neighborhood) should report the same level of satisfaction as the second 
individual because both have the same means and are free to move to the 
other neighborhood if they wish to do so. This finding implies that both 
would be placed on the same satisfaction indifference curve, but that their 
locations on that curve would differ: the first would be “consuming” more 
green areas (implicitly paying for them through higher rents) but spending 
less on other goods than the second. The level of satisfaction W thus can be 
represented as a function of income y and housing rents p, which depends 
on the existence of green areas in the neighborhood (denoted by z):

W(y,p(z); z). (3.6)

When the hedonic price assumptions hold, the satisfaction levels of the 
two representative individuals are necessarily equal:

W(y,p(z1); z1) = W(y,p(z2); z2). (3.7)
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Notice that, because rents differ between the two neighborhoods only 
as a result of access to green areas, equation (3.7) in reduced form is 

W(y,z1) = W(y,z2), (3.8)

which implies that the same level of satisfaction will be perceived by the 
two individuals, irrespective of whether they have access to green areas! 
Therefore, when hedonic price assumptions hold, neighborhood features 
do not have any additional influence on satisfaction when income is 
controlled for. The intuitive reason is that the satisfaction derived from 
access to the green areas is captured already in the satisfaction derived 
from income, because access to the green areas implicitly is paid for in 
housing rents. 

More often than not, however, neighborhood features such as green 
spaces, recreational areas, or safety conditions do have an influence on life 
satisfaction after controlling for income; that is,

W(y,z1) ≠ W(y,z2). (3.9)

Or, in other words, two individuals in identical circumstances and with 
equal income, but living in houses with different rents, may be at different 
levels of satisfaction. This inequality implies that the standard hedonic 
price assumptions do not always hold. In some cases, neighborhood fea-
tures do not have any influence on housing rents. Access to cultural centers 
is such a case, according to some of the studies presented in this volume. In 
other cases, however, there may be some difference between rents in neigh-
borhoods that have some feature—such as better security—and those 
that do not. This suggests that the housing market is frequently unable to 
achieve equilibrium: other things being constant, those people who live in 
safer neighborhoods manifest more life satisfaction, even though they may 
be paying rents that are higher because of that factor. 

In that case, we cannot equalize the slope of the price curve with the 
subjective trade-off ratio. However, the trade-off ratio, derived from the 
estimated indifference curve discussed at the end of the previous section, 
can be used to calculate the compensation that would be required to 
equalize the satisfaction levels of the two groups of individuals. If one 
dimension in the satisfaction indifference map is income and the other is 
security, the subjective trade-off ratio −a1/a2 would be the ratio between 
the marginal utility (or satisfaction) of income and the (additional) mar-
ginal utility of security (where the word additional refers to the fact that 
part of the utility already may be captured in the income coefficient, as 
explained above). The value of that ratio is the monetary compensation 
needed to equalize the satisfaction between individuals in more-secure (z1) 
and less-secure (z2) neighborhoods. 
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Notice that this monetary compensation is additional to what individu-
als in the more-secure neighborhood pay as extra rents, which is measured 
by the coefficient of the security variable in the hedonic price. Therefore, 
the total value of security or, in more technical terms, the total shadow 
cost of any neighborhood feature z is

(p(z1) − p(z2)) + Δy, (3.10)

where housing rent p depends on whether the neighborhood has the fea-
ture z, and Δy is the monetary compensation obtained from the subjective 
trade-off ratio of the LS approach. 

As the previous discussion shows, the hedonic and LS approaches are 
complements. Taken separately and using only rather stringent assump-
tions, neither approach provides an adequate measure of the value of 
neighborhood features. The hedonic approach requires that housing 
markets function perfectly for the feature in question. The LS approach 
estimates the residual shadow cost, if prices are not equilibrium prices; 
and, consequently, rent differences do not completely compensate for the 
differences between houses. The hedonic approach may be sufficient to 
value most of the characteristics of the dwellings—such as the number 
and sizes of rooms, the quality of floors, and the availability of some 
domiciliary services—because these are mostly private, excludable goods 
with competitive markets. By itself, the LS approach may be adequate to 
find the “value,”—that is, the equivalent income that would provide the 
same satisfaction—of things that money does not buy, such as trust in oth-
ers or friendships (see Lora 2008, ch. 4). But most neighborhood features 
and amenities do not fall clearly into either the market or the nonmarket 
category. The reason is simply that housing markets may operate only 
to some extent as intermediate markets for access to such features as 
transportation, green areas or recreation places, safety, and quiet, among 
others. Therefore, it is left to empirical analysis to establish the market 
and nonmarket components of the values of neighborhood characteristics 
and amenities. 

The hedonic and LS approaches may be considered further comple-
mentary from a different angle that, although noteworthy, is not pursued 
empirically in this volume. It may be argued that discrepancies in the 
trade-offs obtained with the hedonic and happiness methods reflect the 
differences between ex ante and ex post evaluations, as related to dif-
ferent concepts of utility introduced by Kahneman, Wakker, and Sarin 
(1997). Whereas the happiness approach reflects individuals’ evaluations 
after they have made a decision (ex post), the hedonic method reflects 
the decisions made at the time of the market transaction (ex ante). Because 
individuals mispredict (as a result of unexpected adaptation or cognitive 
dissonance, among other reasons), ex ante and ex post evaluations do 
not necessarily coincide. For example, individuals may underestimate 
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their capacity to adapt to local amenities. That underestimation, in turn, 
raises the fundamental and unsolved question, Which evaluations should 
policy makers take into account? To this point, no convincing answer has 
been given. 

Econometric Methods

In light of the previous discussion, a combination of hedonic price regres-
sions and LS regressions would be required to determine the full value of 
neighborhood amenities and features. Ideally, both types of estimations 
should be done jointly; but that would require information for all variables 
to be available for the observation sample. Thus, for each individual n in 
the sample, it would be necessary to have data on the two main dependent 
variables—housing rents or prices pnj, and subjective well-being or life 
satisfaction Wn—and on the four main sets of explanatory variables: (1) 
an individual’s personal and family characteristics Fn, (2) income yn, (3) 
housing features Hn, and (4) neighborhood amenities and characteristics 
Zj(n). As explained, the basic hedonic and LS regressions, respectively, are 

pn = p(Hn, Zj(n)) (3.11)

Wn = W(Fn, ynj, Hn, Zj(n)).  (3.12)

Notice that if all the explanatory variables of subjective well-being are 
combined, this refers to the vector of life satisfaction aspects x defined 
above. That is, the vector xn =  (Fn, yn, Hn, Zj(n)).

In practice, simultaneous estimation of both regressions with a fully 
consistent data set lies beyond the scope of this book because the national 
data sets to be merged worked with different definitions and universes. For 
this reason, the two basic regressions are estimated independently in the 
country cases in this volume (which limits interpretation of the results). 

As mentioned in chapter 2, the hedonic regression usually estimated is 
of the following form: 

ln (pn) = constant + g 1 Hn + g 2 Zj(n) + vn  vn = dj(n) + hn. (3.13)

In addition to the explanatory variables, the equation includes the compos-
ite error term vn, which is a combination of a neighborhood-specific error 
component dj(n) in which j(n) stands for n’s neighborhood, and a house-
specific error component hn. The neighborhood-specific error component 
is common to all houses in the same neighborhood j, and it represents all 
those amenity characteristics that do not vary within a neighborhood. 

Because estimating the hedonic price regression at the neighborhood or 
city level does not present any further major conceptual difficulties, the rest 



an urban quality of life index: theory and methods 77

of this section is devoted to the estimation of the LS regression, considering 
a few novel methods that have been suggested and applied in the literature. 
Several of the studies in this volume use these novel methods—known as 
cardinal ordinary least squares (COLS) and probit-adapted ordinary least 
squares (POLS)—that were introduced by van Praag and Ferrer-i-Carbonell 
(2008b). The outcome of this section is that all methods fortunately yield 
about the same results with respect to the estimation of the subjective trade-
off ratios −a1/a2.

In practical econometrics, the estimation problem can be summarized 
as follows: There are both a variable W to be explained (in this case, life 
satisfaction self-reported on a scale of 0 to 10 or a monotonous transfor-
mation w of W) and a set of explanatory variables (Fn, yn, Hn, Zj(n)). Recall 
that F stands for individual and family characteristics, y is income, H stands 
for house characteristics, and Z stands for neighborhood characteristics. 
Then one may stipulate an approximate relationship: 

wn = a1Fn + a2yn + a3Hn + a4Zj(n) + hn, (3.14)

where hn stands for the residual error—that is, the difference between wn 
and the structural estimate (a1Fn + a2yn +a3Hn + a4Zj(n)). The best esti-
mates of the unknown parameters a are then those values that minimize 
the sum of squared residuals.5

w F y H Zn n n n j n

i

N

= + + +⎡⎣ ⎤⎦
=
∑ α α α α1 2 3 4 ( )

2

1

, (3.15)

where N stands for the total number of households. The problem is which 
transformation w of W—that is, which cardinalization—should be taken. 
In a growing number of papers, researchers take simply the response val-
ues from 0 to 10. 

In the older versions of satisfaction questions, numerical response cat-
egories sometimes were avoided; instead, the answers were cast in verbal 
ratings, such as “not satisfactory,” “somewhat unsatisfactory,” “satisfac-
tory,” and “very satisfactory.” In that case, the dependent variable is a 
verbal rating. Although verbal ratings can be converted into positions on 
a numerical scale, that step clearly introduces some arbitrariness. Whereas 
some authors employ such conversions, others use probit or logit speci-
fications, maintaining that the ordinary least squares (OLS) specification 
would create an arbitrary cardinalization of life satisfaction.6 

The probit and logit specifications, however, imply arbitrary cardinal-
izations as well. Recall that the probit model assumes a latent model: 

wn = a1Fn + a2yn + a3Hn + a4Zj(n) + hn, (3.16)
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where it is assumed that the response categories correspond with a parti-
tion of the real axis into T intervals (−�, m1], (m1, m2], . . . , (mt−1, mt], . . . , 
(mT−1, �), such that wn belongs to the tn

th interval, where tn stands for n’s 
response category, and h is assumed to be distributed as a normal stan-
dardized random variable with mean equal to 0 and variance equal to 1. 
By definition, the chance of observing a response in interval t by respon-
dent n is then 

Pn(t) = N[mt − (a1Fn + a2yn + a3Hn + a4Zj(n))]

   − N[mt–1 − (a1Fn + a2yn + a3Hn + a4Zj(n))]. (3.17)

The probit estimates are found by maximizing with respect to a and m 

the sample probability—that is, the product of the chances P tn n

n

N

( )
=

∏ .
1

 

The latent cardinalization is caused by the choice of the distribution of 
e. A similar story holds for the logit, where the assumption that the error 
follows a normal distribution function is replaced by the logistic distribu-
tion function. Again, here w may be interpreted as a (an ordinal) utility 
level, and equation (3.18) may be interpreted as describing an indifference 
surface corresponding to a specific satisfaction level wn:

wn = a1Fn + a2yn + a3Hn + a4Zj(n). (3.18)

At first glance, there seems to be a serious problem because it is not 
clear which specification should be chosen for the estimation method. 
In practice, however, the problem is minimal because these two methods 
yield about the same gradient vectors α, except for a multiplication fac-
tor. Indeed, Amemiya (1981) has found that probit and logit specifica-
tions yield the same estimates, apart from a multiplicative factor (see also 
Ferrer-i-Carbonell and Frijters 2004). 

Although the numerical estimates look rather different when using 
different cardinalizations, the trade-off ratios look very similar when the 
estimators are “normalized.” Let â  (1), â  (2) be two estimators of the gradi-
ent vector corresponding to two cardinalizations. Then their ratios may 
be easily compared by “normalizing”7 both vectors—that is, by dividing 

them by their respective norms ˆ ˆα α= ∑ i
2. Likewise, van Praag and 

Ferrer-i-Carbonell (2008b) present estimation results for a satisfaction 
question, using four different cardinalizations—namely ordered probit, 
OLS, COLS, and POLS—showing that the four estimates yield about the 
same trade-off ratios.

In sum, regardless of the cardinalization method used, approximately 
the same estimate of the gradient of the satisfaction indifference curve will 
be found (apart from a method-specific proportionality factor) and, as a 
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consequence, approximately the same subjective trade-off ratios. The reli-
ability of those estimates, in terms of their standard errors, will be about 
the same as well. In plain language, there are many methods that yield 
similar results.

All of these techniques also may be used to assess the effect of urban 
amenities. Instead of considering life satisfaction as the dependent vari-
able, such an analysis would focus on satisfaction with the urban envi-
ronment. Variables typically considered in this domain of satisfaction 
include such features as “public street lighting” and “vandalism in the 
neighborhood.” The problem with this type of estimated equation is that 
researchers frequently include too many correlated explanatory variables 
(mostly dummy variables), which leads to statistically nonsignificant esti-
mates for many effects. The chapters that follow, however, also provide 
many meaningful estimates and, thus, offer one of the first large-scale and 
consequential studies on urban environment in the literature.

A final point regarding econometric methods is the possible cardinaliza-
tion of LS variables. An individual who is very satisfied with his or her life 
would report 8 or 9 (on a 10-point scale), and an unsatisfied individual in 
all likelihood would report low-number answers; but the relative magnitude 
of the answers is not significant if an ordinal interpretation is followed. 
A problem is that ordinal scales do not allow for interpersonal or intertem-
poral comparisons. Normative statements comparing individuals’ levels of 
happiness are possible only if some strong assumptions are made. First, it 
must be assumed that the wording of questions is emotionally translated by 
respondents in the same way and that they evaluate parallel situations simi-
larly. This assumption has been examined, with roughly positive results (see 
van Praag 1991). A second point is that one cardinalization and, henceforth, 
one cardinal utility function must be agreed on for all individuals.

A cardinal measure is required to compare or analyze life satisfaction 
between individuals. For example, a simple statistic, such as national aver-
age life satisfaction (that is, the average of individual life satisfactions), 
is based on the implicit assumption of cardinality. Therefore, a careful 
approach to cardinalization is relevant. One way to cardinalize is to trans-
form the responses on the LS scale, using a probability distribution func-
tion that has a range between 0 and 1. This choice has nothing to do with 
a probabilistic content of the phenomenon under consideration; rather, it 
concerns only the analytical suitability of this procedure. A normal distri-
bution function of the type N [a1Fn + a2yn + a3Hn + a4Zj(n); 0,σ], which 
can vary between 0 and 1, seems a reasonable choice. This formulation 
gives rise to the cardinal median transformation8:

α α α α1 2 3 4 ,
F y H Z

wn
n n n j(n)+ + +

=
σ

 (3.19)

where w– 
n is the average between the upper and the lower bounds for each 

LS interval. After applying this transformation to the discretely measured 
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satisfaction questions, one can run a simple linear regression model on sat-
isfaction data. Different alternatives likewise can be obtained to estimate the 
same model. In van Praag and Ferrer-i-Carbonell (2008b), the COLS and 
POLS methods are described in detail. These methods are merely two of 
many different possible cardinalizations of the satisfaction answers. When 
a specific cardinalization is accepted, it makes sense to consider average 
happiness in a society (see, for example, Easterlin 1974 and van Praag and 
Ferrer-i-Carbonell 2008a) or the inequality of the distribution of happiness 
in a population.

Life as a Whole and Its Partition into Domains: 
Two-Layer and Multilayer Models 

As discussed above, satisfaction with life as a whole can be examined; it 
is possible to use the same tools to observe and analyze satisfaction with 
respect to specific aspects or domains of life, such as health, employment, 
and housing. This section considers how the satisfaction with different 
domains may be linked to satisfaction with life as a whole. Although 
subjective well-being can be understood through either a top-down or 
bottom-up approach (Diener 1984; Headey, Holmstrom, and Wearing 
1985; Lance et al. 1989), this section combines both approaches. In the 
bottom-up approach, domain satisfactions determine (and are compo-
nents of) satisfaction with life as a whole. This yields the so-called two-
layer satisfaction model.9 The top-down approach, in contrast, may be 
visualized by thinking of an individual who is optimistic or pessimistic. 
That trait not only affects the individual’s outlook on life as a whole 
(that is, yielding a higher or lower evaluation of life than that of the aver-
age individual), but also affects the individual’s evaluation of different 
domains. The top-down approach aspect may be represented by a variable 
Z, which is a common determinant of satisfaction with life as a whole and 
of the domain satisfactions. In essence, that variable captures the psycho-
logical traits of the individual.

The two-layer model can be operationalized by asking about respon-
dents’ satisfaction with many different domains of life. Examples include 
satisfaction with job, health, and financial situations; social relationships; 
marriage; the government; the housing situation; one’s neighborhood; and 
the supply of urban amenities—the focus of the present volume.

The answers to these questions are domain satisfactions. It is clear 
that individuals may not be equally satisfied with all domains of life. For 
instance, a person may be at once highly satisfied with his or her financial 
situation and highly dissatisfied with his or her health. Satisfaction with life 
as a whole—say, LS—may be seen as an aggregate measure or as a weighted 
average of domain satisfactions (DS), where the most important domains 
are given the most weight. Satisfaction with life thus depends on degree of 
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satisfaction with the various (k) aspects of life, that is, DS1, . . . , DSk. An 
example of such a two-layer model is shown in figure 3.2. The underlying 
idea is that domain satisfactions are formed first, and then their weighted 
aggregate is satisfaction with life as a whole. In other words, domain sat-
isfactions are components of “satisfaction with life as a whole.” 

This analysis can be operationalized by the following model equation:

LS = LS(DS1, . . . , DSk). (3.20)

For instance, one might think of a linear aggregate: 

LS = a1DS1 + . . . akDSk + eLS, (3.21)

where the DSs are operationalized by the cardinal median or COLS 
method.

An advantage of this intuitively plausible decomposition is that many 
variables that have no significant direct impact on LS (called x in figure 
3.2) do have a significant impact on one or more domains. For instance, 
income has a rather limited impact on satisfaction with life as a whole; 
but it has a rather considerable impact on some of its components—
notably, satisfaction with financial situation, health, and job. On the 
other hand, income may have a positive effect on financial satisfaction 
while it has a negative effect on health or job satisfaction, because higher 
income frequently entails a greater workload. The total effect of income 
on life as a whole is then a weighted addition of the three effects via the 
three domain satisfactions. It may be that the total effect on life satis-
faction (LS) is then rather small or nonsignificant because positive and 

Job satisfaction 

Financial satisfaction 

House satisfaction 

Health satisfaction          

Leisure satisfaction 

Environment satisfaction 

x 
Satisfaction with
life as a whole 

Figure 3.2 Two-Layer Model of Domain and Life 
Satisfaction

Source: Authors’ illustration.
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negative effects on the domain satisfactions cancel out in the aggregate. 
In other words, the estimated direct effect of income on LS may be too 
small to matter. Similarly, the presence of electric lights on the streets 
is not a significant explanatory variable of life satisfaction, but it may 
be important as an explanatory variable for satisfaction with urban 
amenities—which, in turn, is a sizable component of satisfaction with 
life as a whole.

It is obvious that, as a rule, objective variables already used to explain 
one or more domain satisfactions should not be included a second time as 
explanatory variables in equation (3.21) for LS as a whole, because doing 
so would lead to identification problems. It also is evident that more 
domains and layers may be used than the two that are suggested here. 
For instance, using a British data set, van Praag and Ferrer-i-Carbonell 
(2008b) further decompose job satisfaction according to four types of 
job satisfaction—that is, with pay, security, the work itself, and hours 
worked. The only requirement for such multilayer decompositions clearly 
is whether such further differentiations make intuitive and empirical sense. 
For example, van Praag and Ferrer-i-Carbonell (2008b) use the British 
Household Panel Survey to decompose life satisfaction into five different 
domain satisfactions—namely, satisfaction with job, financial situation, 
health, house, and leisure. They find that, in descending order, the domains 
health, financial situation, and job situation score the highest. The model 
was later extended to three layers by distinguishing subdomains of the job 
situation, such as job security and pay.

The cardinalizations of the domain satisfactions and life satisfaction 
discussed above significantly simplify computation, permitting the use of 
OLS and related techniques instead of multiequation probit-type models 
involving series of highly complex integrations. Van Praag and Ferrer-i-
Carbonell (2008b, ch. 4) provide an example in which the same model is 
estimated by means of ordered probit and by the corresponding COLS-
variant for a large panel data set. Whereas ordered probit required a 
computation time of about 1.5 hours with panel data techniques, the OLS-
variant took about 1 minute. The results were virtually the same, except 
for a proportionality factor. Although the time needed for computation 
clearly is not very important in itself, the fact that one method was about 
90 times faster than the other method cannot be ignored. 

Toward an Index of the Quality of Urban Life 

Various institutions calculate indexes for monitoring the QoL and attrac-
tiveness of cities. The preface to this volume mentions such instruments 
as the Quality of Living survey produced by Mercer, which studies 
215 cities around the world, and the Global Cities Index produced by 
Foreign Policy magazine, which classifies 60 cities. These indexes are 
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considered “objective” because they are constructed on the basis of objec-
tive statistics available for all the cities covered. However, they are not 
truly objective in that the combination of those indicators into a single 
index requires subjective judgments by experts who assign a weighting 
system to the variables and dimensions. Another limitation of these city 
rankings is that they do not reflect the needs and interests of the inhabit-
ants of the cities studied; rather, they reflect the criteria of the experts 
themselves.

Those limitations are avoided in the monitoring systems that cities, 
countries, and regions have set up in recent decades—systems such as the 
Eurostat Urban Audit system, which covers 357 cities; the Quality of Life 
Project that covers a dozen New Zealand cities; and the isolated experi-
ences of various cities in Brazil, Colombia, and other countries. These 
systems use subjective information with the explicit purpose of reflecting 
the interests, needs, and opinions of cities’ inhabitants, instead of the judg-
ments of experts. However, these monitoring systems do not have indexes, 
which synthesize information. Consequently, there is no way to compare 
QoL between cities or track it in a single city over time.

The two approaches presented in this chapter offer the possibility of 
constructing QoL indexes that overcome some of the limitations of those 
two monitoring methods. As discussed above, the hedonic price and LS 
methods produce valuations of the facilities and features of neighborhoods 
that may be used directly as weightings to construct QoL indexes, without 
resorting to using arbitrary judgments. These valuations can reflect the 
needs, interests, and opinions of local people better than other methods 
can reflect them.

When the hedonic price and LS approaches are used separately, two 
different QoL indexes can be constructed to reflect the QoL contribu-
tions made by neighborhood facilities and features through the housing 
market as well as through nonmarket channels. Ideally, both indexes can 
be combined to obtain a single index encompassing the total QoL con-
tributions of each of the facilities and features considered. However, as 
mentioned in the previous section, this ideal is difficult to achieve because 
of the limitations of the information. The chapters that follow present 
examples of one or the other type of index, but in no case is a joint index 
calculated.

It could be argued that life satisfaction directly reported by individu-
als is tantamount to the sought-after total index because direct reporting 
incorporates all aspects of people’s well-being, according to their own 
assessments. The main problem with that argument is that such assess-
ments do not specifically measure the QoL in neighborhoods or cities 
because life satisfaction involves many other individual factors. To be 
useful in discussing cities’ problems and in local government decision 
making, an index of the quality of urban life must be limited to aspects 
that are truly urban.
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Calculation of QoL indexes by the hedonic price or LS approach is 
operationally very simple. Consider the hedonic price approach:

1.  The (statistically significant) coefficients in the hedonic price regres-
sion for each feature of homes or neighborhoods are the contributions 
of a unit of the corresponding feature to the rental price of the home. 
For example, the coefficient of the variable “distance in minutes 
from the nearest bus station” (which is expected to be negative) is 
the value that every minute (less) of distance adds to the rent of a 
home. If the value of the rent has been converted to logarithms, then 
this coefficient will be the percentage value added to the rent.

2.  Therefore, for each home, the contribution of each feature can be 
obtained as the product of the respective coefficient and the value 
of that feature (less a reference value) for that home. Note that it is 
necessary to use a reference value to be able to interpret the results. 
In the example of distance to the bus station, if the unit is minutes 
(not the logarithm), the reference value can be 0 (that is, the home 
located right at the bus stop). 

3.  Adding all the contributions attributable to all the urban features 
for each home gives the total contribution of urban conditions to 
the price of each home. Naturally, it is possible to distinguish dif-
ferent groups of features (physical infrastructure, security, and so 
forth). According to the reference values chosen, contributions may 
be negative. For example, if the reference values are the averages of 
each variable, there will be negative contributions for some homes 
and positive ones for others.

4.  Averaging the values of the contributions by neighborhood gives a 
value that, among other things, can be used to make a ranking of the 
neighborhood QoL that is attributable to urban features, according 
to the criteria revealed in the housing market. This value also is the 
average implicit transfer that the homeowners in each neighborhood 
receive from the urban features.

5.  When hedonic price regressions consider various neighborhoods, 
dummy variables for each neighborhood may be included to 
capture the influence of unobserved features that are common to 
each one. 

6.  These calculations are the baseline for evaluating over time the QoL 
in the city or its neighborhoods, or across socioeconomic levels. 
Because the valuations are available and the significant features of 
the neighborhoods are known, all that is required to update indexes 
on a regular basis is obtaining information on how these features 
have changed.

7.  Obviously, the baseline of the indexes will tend to lose relevance as 
the housing market changes or the needs and interests of the popu-
lation change. This fact means that the regression equations have 
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to be revised every few years (as occurs with other indexes, such as 
price indexes).

Consider now the procedure for obtaining QoL indexes using the LS 
approach:

1.  The starting point is either satisfaction with life as a whole or satis-
faction with one’s house or living environment. At this point, money 
trade-offs can be found by including household income. If the income 
variable has been converted to logarithms (as is desirable), then the 
trade-off ratio will be the relative change in income that is equivalent 
to the satisfaction produced by the urban feature. The calculations 
are made by dwelling unit.

2.  For each household, each feature’s equivalent in income now can 
be calculated as the product of the respective trade-off ratio and the 
value of that feature (less a reference value) for that household. The 
same precautions as for hedonic prices apply.

3.  Adding for each individual all the contributions attributable to all 
the urban features yields the total contribution (measured in equiva-
lent income) that urban conditions make to life satisfaction, beyond 
what has been paid for those conditions through the market price 
of the home (or other prices). As in the hedonic price approach, it 
is possible to separate different groups of urban features (physical 
infrastructure, security, and the like). The same approach can be 
used to find other factors’ contributions to life satisfaction. It should 
be remembered that these contributions may be negative, depending 
on the reference values. 

4.  Averages can be obtained from the contributions of the urban 
features (totals or by group) for the individuals in each neighbor-
hood. The value will be the quality of urban life index (in equiva-
lent income), according to individual satisfaction. Neighborhoods 
can be ranked as well. The observations made in points 5–7 of the 
hedonic price approach also apply to the LS approach.

The calculations based on the LS approach answer a crucial question for 
public decision makers: Which urban problems have the greatest impact on 
life satisfaction, and on which groups of individuals? If satisfaction with 
the city is used as a dependent variable, instead of life satisfaction, it is 
also possible to identify the problems that weigh most heavily in people’s 
opinions of the management of the city.

Because some urban features influence both home prices and life sat-
isfaction, it also is possible to know which of the city’s problems should 
be given priority by government authorities, considering their impact on 
the well-being of different groups of individuals. This approach also helps 
identify the cases in which it is possible or desirable to finance the provision 
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of certain services (or the solution of certain urban problems) through 
property taxes, and the cases in which it is not desirable to do so. 

For management of cities, the most attractive feature of the proposed 
indexes is that they form a permanent monitoring system. Changes in 
the indexes for the city as a whole, or for a given neighborhood or socio-
economic level, show whether there is an improvement in the aspects of 
the city that are important to its people. They also indicate if activities 
undertaken by builders, on the one hand, and by local authorities, on the 
other hand, are concentrating more on some neighborhoods or on certain 
socioeconomic groups than on others. If subjective information is collected 
about people’s satisfaction with specific aspects of cities, it becomes possi-
ble to evaluate whether perceptions of the problems correspond with their 
seriousness, based on objective indicators; and whether the gaps between 
perception and reality differ between one area of a city and another, espe-
cially between high-income and low-income areas.

Obviously, there are caveats to be expressed as well. In particular, it 
does permit an unambiguous comparison of QoL across different cities 
only if the inhabitants of the different cities have the same tastes for 
urban quality. The reason is very simple: if what the people of Buenos 
Aires (Argentina) love most about their city is excitement and diversity, 
and the people of Montevideo (Uruguay) consider order and unifor-
mity to be the most valuable aspects of the city, then the two groups 
have different preferences. However, for now it has not been settled 
that inhabitants in different cities or quarters of cities have such widely 
divergent preferences. Frequently, such differences can be attributed to 
reference effects, whereby one quarter is much richer than another and 
hence has much higher material standards. Another cause of seeming 
difference may be differences in climate, such as temperature, altitude, 
or windiness.

The proposed method may allow for comparison between cities, pro-
vided that the citizens of the cities to be compared may be assumed to 
have the same preference functions. This preference alignment has to be 
established. The LS (or urban satisfaction) method does compare prob-
lems across cities, and it ranks problems according to their importance 
from the point of view of the subjective well-being of individuals (and of 
social groups). As discussed above, this method also can assign values to 
the provision of public goods, which is essential for making informed deci-
sions about public expenditures.

The method also can be used to compare neighborhoods in a single 
city or district (provided the tastes and needs of the people are relatively 
homogeneous). Because the method offers valuations of public goods to 
which all neighborhoods have access, neighborhoods’ QoL can be broken 
down into the components attributable to the quality of homes and the 
components attributable to the main public goods. Moreover, because 
public goods can be valued, this approach facilitates comparisons between 



an urban quality of life index: theory and methods 87

alternative public investments or spending projects, without introducing 
the conceptual and practical complications of other methods of valuing 
public goods (such as contingent prices).

The precision with which these questions can be answered naturally 
depends on the quality and level of detail of the objective and subjective 
information available. The monitoring systems of the population’s general 
QoL, which already exist in some cities, offer most of the information 
needed; paradoxically, however, some of them do not collect information 
on the two key variables—the prices of home sales or rents and satisfac-
tion with life (or, at least, satisfaction with the city).

Conclusion

In this chapter, we have summarized two rather new and important meth-
ods to get more insight into the question: What are the weaknesses and the 
strong points that a city presents to its inhabitants? These are positive and 
negative external effects for the inhabitants. For urban policy, one needs to 
have an idea of the magnitude of those effects because they co-determine 
inhabitants’ QoL. Both methods give a clue to translate these effects in 
terms of money, even when the external effects are not sold and purchased 
separately on a market and, consequently, there are no market prices for 
those effects. The methods presented above are empirical methods by 
which it becomes possible to price external effects from the standpoint of 
the urban policy maker, and to evaluate specific urban quality dimensions 
in terms of a numerical index.

The chapters that follow present the practical application of these meth-
odologies in a series of country studies. As such, they differ in relation to 
the issues they address and in relation to aspects of their methodology. At 
the moment, we are certainly in the experimental stage. The various studies 
hereafter do not use the same streamlined instrument of analysis; they use 
all their own specifications and various estimation methods. Nevertheless, 
these pilot studies have determined that it is feasible to implement a system 
for monitoring the quality of urban life that is easy to operate at a reason-
able cost and is based on sound concepts. Such a system—the ideal of many 
academics and observers of urban problems—may not be far from becom-
ing a reality. A successful monitoring system will enable local governments, 
analysts of urban problems, and the communities themselves to debate the 
problems of cities and their possible solutions in a more informed manner.

Notes

1. The section on the LS approach borrows and elaborates on themes initiated 
in chapters 2–4 of van Praag and Ferrer-i-Carbonell (2004).

2. Percentages are obtained because the logarithm of the rent is considered.
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3. Recent surveys of the newly developing field of happiness economics are 
found in Frey and Stutzer (2002a, b), Graham (2008), and van Praag and Ferrer-
i-Carbonell (2008b). 

4. The validity of such questions and their capacity to measure a concept that 
is shared among all individuals are thoroughly discussed by Clark, Frijters, and 
Shields (2008).

5. More sophisticated optimum criteria are not examined in this section.
6. For examples of different applications and methods, see Blanchflower and 

Oswald (2004); Di Tella, Haisken-De New, and MacCulloch (2007); Di Tella, 
MacCulloch, and Oswald (2001); Easterlin (1995); Easterlin and Zimmermann 
(2006); Helliwell (2007); Oswald and Powdthavee (2007); and van Praag and 
Ferrer-i-Carbonell (2008b). 

7. This normalization device may be replaced by many others.
8. For a more detailed description of the cardinalization procedure, see van 

Praag and Ferrer-i-Carbonell (2008b, ch. 2). 
9. That model was proposed, estimated, and applied first in Ferrer-i-Carbonell 

and van Praag (2002); van Praag, Frijters, and Ferrer-i-Carbonell (2003); and van 
Praag and Baarsma (2005). It subsequently was elaborated in van Praag and Ferrer-i-
Carbonell (2008a,b). A similar layered model is estimated by Kapteyn, Smith, and 
van Soest (2008).
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4

Well-Being at the Subcity Level: 
The Buenos Aires Neighborhood 

Quality of Life Survey
Guillermo Cruces, 

Andrés Ham, and Martín Tetaz

The purpose of this chapter is to provide indicators of the quality of life 
(QoL) in urban neighborhoods and the factors that determine it in the 
 Buenos Aires Metropolitan Area (AMBA). Although disparities in other 
Latin American cities may be attributed to geographic characteristics such 
as slope, rivers, and hills, the AMBA spatial configuration stems mostly 
from historic, political, and economic factors. The urban area is charac-
terized by overlapping government jurisdictions and policy responsibili-
ties. The limited presence of “metropolitan” authorities generates severe 
coordination problems in policy making at the urban level, and the over-
lapping of revenue sources creates important cooperation problems. These 
characteristics make AMBA an interesting case study for the interaction 
between urban public policy and QoL.

The analysis presented is thus related to aspects of QoL that can be 
influenced through policy—urban infrastructure, service delivery and 
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availability, and crime, among others. Identifying disparities in these indi-
cators at the subcity level is the main motivation for this study.

By definition, QoL is a multidimensional concept. The challenge of 
providing subcity-specific indicators thus resides in informational sources, 
and in the aggregation of measures of living standards and amenities 
availability. The first contribution of the chapter is the presentation of 
the Neighborhood Quality of Life Survey (NQLS), which encompasses 
information on the respondent’s neighborhood, satisfaction with life, and 
the characteristics of household and dwelling. The second contribution 
is analysis and comparison of QoL indexes derived from two alternative 
methodologies. On the one hand, the analysis follows the urban econom-
ics literature by deriving the implicit market valuation of neighborhood 
amenities through augmented hedonic regressions of property prices. On 
the other hand, an original extension of the life satisfaction (LS) approach 
is developed, and it derives the implicit valuation of public goods and 
externalities from subjective questions. In this case, the LS approach is 
applied to the valuation of neighborhood amenities and characteristics.

Description of AMBA

In colonial times, the Spanish founded Buenos Aires on mainly flat land 
at the shore of the Río de la Plata. It evolved as Argentina’s main trading 
port, its financial and economic center, and its political capital. The city 
quickly expanded and absorbed neighboring localities, making it presently 
the largest urban agglomeration in the country. According to the 2001 
census, the total population of the City of Buenos Aires was 2,770,000.

As in many large cities, however, the boundary of the municipal author-
ity does not reflect the whole area of influence that is part of the same 
urban area. In fact, the National Institute of Statistics and Census presents 
periodic data on both the City of Buenos Aires and its 24 surrounding 
municipalities as the “Buenos Aires Agglomerate” or Gran Buenos Aires.” 
Together, these areas contain a population of 13 million, making AMBA1 
the third-largest urban area in Latin America, after Mexico City (Mexico) 
and São Paulo (Brazil).

The urban area is divided into multiple municipal authorities, and 
it lacks a centralized administration or major entity coordinating pub-
lic policy among the different levels involved. Consequently, four levels 
of authority coexist within the area: the subnational (Gobierno de la 
Ciudad), national, provincial, and municipal governments. The federal 
government retains control of overall aspects of AMBA’s urban policy, 
including transportation, policing, and the port authority. Responsibility 
for other areas of urban policy, however, is delegated to each  municipality. 
This fragmentation of responsibilities means that there is no single level of 
government responsible for the city, and there is relatively little  comparable 
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geographic and socioeconomic information available for the whole met-
ropolitan area.2

The available socioeconomic indicators for AMBA originate in the 
2001 census. AMBA presents important disparities in living standards and 
socioeconomic outcomes by neighborhood and other subcity areas—a rel-
atively common occurrence in large cities in developing countries, where it 
is not unusual for affluent areas to grow side by side with slums that have 
low-quality housing and limited or no access to public services.

Different aspects of this heterogeneity can be illustrated by means of 
the available data sources. Cruces, Ham, and Tetaz (2008) show that 
areas of great affluence in AMBA are adjacent to areas with significantly 
lower levels of socioeconomic indicators. Using educational levels as a 
proxy, they find that better-off areas are concentrated in the northern 
half of the City of Buenos Aires and in the three municipalities north 
of it (constituting the so-called north corridor). Separating AMBA into 
the City of Buenos Aires and Gran Buenos Aires highlights within-city 
disparities even more intensely: almost one third of the population of 
the City of Buenos Aires has tertiary education and only 5.0 percent 
has completed less than primary education; in the municipalities of the 
greater metropolitan area, correlative figures are 14.4 and 19.6 percent, 
respectively. The contrast is even more stark between the City and Gran 
Buenos Aires’ outskirts.3

Real estate prices of vacant land vary significantly across AMBA. In 
broad terms, the same spatial pattern as with other indicators is observed, 
with higher property prices concentrated along the north corridor and 
some main bands along railway lines. However, higher prices are found 
near the center. For instance, land south of the City of Buenos Aires (con-
sidered a lower-level socioeconomic area) is still relatively expensive. This 
effect may be explained by the land’s proximity to downtown Buenos Aires 
and to the north corridor. The outer areas of Greater Buenos Aires have 
significantly lower property prices, except for a few pockets situated mostly 
along the rings.

These marked within-city disparities carry over to other indicators, 
such as literacy, child mortality, access to public services, and unsatis-
fied basic needs. (See Cruces, Ham, and Tetaz 2008 for a more detailed 
description.) These strong geographic patterns also carry over into other 
characteristics, such as urban infrastructure and the levels of subjective 
satisfaction of the population, as discussed below for a subsample of the 
metropolitan area drawn from the NQLS.

Description of the NQLS

The objective of any study concerning QoL should focus both on the 
interaction of subjective evaluations of living conditions and on objective 



94 cruces, ham, and tetaz

indicators of amenities and service availability. With that in mind, the 
NQLS was designed as a two-step data collection process, comprising a 
household survey and a geographic module with objective indicators col-
lected at the street level.

The sample size necessary for attaining a degree of representativeness 
for relevant subcity levels in all of AMBA (with 13 million inhabitants), 
or even within the City of Buenos Aires (almost 3 million), was beyond 
the resources available to this project. The data collection effort thus was 
conceived as a pilot program to be conducted in portions of four selected 
neighborhoods.4 The limited range of the pilot program offered the advan-
tages of being able to use a longer household questionnaire and to collect 
more infrastructure data than would have been the case in a larger study. 
This rich data set is the main data source of the ensuing analysis.

The selected areas are relatively small (roughly 1 square kilometer)5 
and they all lie within well-defined neighborhoods, so that all intervie-
wees within an area have the same reference point when asked about their 
neighborhood.6 Three of the selected areas (Caballito, Palermo, and San 
Cristóbal) are in the City of Buenos Aires. The fourth area, Avellaneda, 
belongs to a bordering municipality in Greater Buenos Aires. Its inclusion 
permits the incorporation of residents from Greater Buenos Aires while 
maintaining a representative sample of the City’s population.

For the household component of the survey, about 250 interviews were 
carried out in each of the four neighborhoods in November 2007. The sur-
vey was directed at decision makers in the household—those more likely 
to make location choices and to pay the rent and the property taxes. A 
separate team of geographers collected objective indicators for each block 
in the selected areas. These indicators included, among other things, the 
number of trees, lampposts, and traffic lights; and the availability of shops 
and public transportation. These data were geo-referenced and matched to 
each surveyed household by block of residence.

The upper half of table 4.1 summarizes the main demographic 
 indicators of the NQLS sample.7 The average age of survey respondents 
is 44.2 years, higher than the average in Caballito and Palermo and lower 
than the average in Avellaneda and San Cristóbal. Slightly less than half of 
the respondents are male, and about 57 percent are heads of households. 
Avellaneda has the highest proportion of respondents with only some 
primary education (9 percent), followed by San Cristóbal (8 percent), 
Caballito (6 percent), and Palermo (5 percent); Palermo has, by far, the 
highest level of respondents with some tertiary education (71 percent), 
followed by Caballito (60 percent), Avellaneda (55 percent), and San 
Cristóbal (45 percent). Household income behaves in a similar fashion, 
with Caballito and Palermo having a higher total household income and 
per capita income than Avellaneda and San Cristóbal. Because Avellaneda 
has a larger average household size, this neighborhood has the lowest per 
capita income. The differences are large, with Palermo’s household per 
capita income more than 60 percent higher than that of Avellaneda.
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Table 4.1 Summary Statistics: Household, Respondent, and 
Dwelling Characteristics

Variable Avellaneda Caballito Palermo
San 

Cristóbal Total

Household and respondent 
characteristics      

Age (years) 45.8 43.0 41.9 45.9 44.2

Male respondent (%) 49.2 46.3 46.9 49.2 47.9

Respondent is head of 
household (%) 55.3 55.3 57.3 60.5 57.1

Some primary 
education (%) 9.0 5.8 5.0 8.2 7.0

Some secondary 
education (%) 33.8 30.0 23.1 43.4 32.5

Some tertiary 
education (%) 54.9 59.5 71.2 44.9 57.7

Total household income 
(pesos) 2,416 2,621 2,912 2,197 2,539

Per capita income (pesos) 781 1,145 1,257 892 1,012

Household size (number of 
members) 3.6 2.9 2.8 3.0 3.1

Number of children 1.8 1.2 1.1 1.5 1.4

Dwelling characteristics      

Owns home (%) 64.7 55.6 55.8 57.4 58.4

Own estimate of rent for 
owners (pesos) 1,120 1,220 1,348 966 1,164

Rent for non-owners (pesos) 833 1,010 1,064 749 924

Home with garden (%) 52.6 23.3 31.2 21.9 32.4

Parking space/garage (%) 47.4 28.8 27.7 9.8 28.6

Home is a house (%) 78.2 16.7 35.8 29.3 40.3

Number of bathrooms/
toilets 1.69 1.50 1.54 1.32 1.52

Number of bedrooms 3.02 2.59 2.61 2.63 2.72

Years in neighborhood 20.7 14.2 13.3 15.7 16.0

Thinks about moving (%) 
(alternative: satisfied with 
neighborhood) 20.3 13.2 14.2 19.9 16.9

Source: Authors’ calculations, based on the Neighborhood Quality of Life Survey 
(NQLS).

Note: Household and respondent characteristics correspond to the X variable in 
the regressions. Housing and dwelling characteristics correspond to the HC variable 
in the regressions.
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The lower half of table 4.1 presents a series of housing and dwelling 
characteristics.8 Avellaneda respondents are much more likely to live in 
houses (instead of apartments) than are residents of the three neighbor-
hoods within the City of Buenos Aires (78 percent versus 27 percent, 
respectively). Properties are larger in the suburbs, with a higher number 
of bathrooms, bedrooms, garages, and gardens. Rental prices are highest 
in Palermo, followed by Caballito, Avellaneda, and San Cristóbal; and the 
same order (although with consistently higher values) holds true when 
comparing the estimated rent that owners believe they would get for their 
property. Respondents in Avellaneda have been living in the same neigh-
borhood for 20.7 years, significantly longer than those in the other areas. 
Finally, respondents in the two poorer areas report a significantly greater 
desire to change neighborhoods than do respondents in the other two 
neighborhoods (approximately 20 percent versus 14 percent, respectively) 
when “satisfied with the neighborhood” is the alternative.

The NQLS also collected extensive information on general life sat-
isfaction and subjective satisfaction with a series of life domains. The 
results from these questions also point to specific patterns among the 
four selected neighborhoods, as shown in table 4.2. The neighborhood 
levels of satisfaction revealed by answers to these questions are expressed 
on a 1-to-10 scale, with 10 being the highest possible valuation for the 
domain.9 The results are in line with the happiness literature (see chapter 3), 
where residents in the two more affluent neighborhoods report signifi-
cantly higher levels of general life satisfaction than do those in the two 
worse-off areas. In this case, Caballito fares slightly better than Palermo, 
and Avellaneda fares slightly worse than San Cristóbal. When consider-
ing the level of satisfaction with QoL in the neighborhood, Caballito again 
scores higher than the average level of responses, followed closely by 
 Palermo (although the difference is not significant), and then by Avellaneda
and San Cristóbal (the last with a significantly lower level than the other 
three). In general, the lower levels of satisfaction are in one of the two 
poorer neighborhoods, and the higher levels are in one of the two richest 
neighborhoods. 

Table 4.3 presents a set of in-depth subjective evaluations of neighbor-
hood characteristics that are relevant for urban QoL.10 As in table 4.2, the 
answers are on a 1–10 scale, covering such areas as sidewalk and street 
conditions, cleanliness, presence of trees, security, green areas, and cultural 
activities, among others. The same clear pattern of two distinct groups of 
neighborhoods emerges in table 4.3 as in previous tables. Considering the 
average evaluation of these aspects, San Cristóbal and Avellaneda have 
similarly lower levels than do Palermo and Caballito (although Caballito 
has a significantly higher level than does Palermo). Neighbors in the better-
off areas of the City of Buenos Aires thus have a higher evaluation of 
these important aspects of public goods and services than do those in 
worse-off areas.
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The evaluations in table 4.3, however, reflect both subjective satisfac-
tion and objective availability of public goods and services. For instance, 
Palermo has some of the best and largest green areas in AMBA, so it is 
not surprising that its residents report a higher level of satisfaction with 
this characteristic; and of the four neighborhoods, Avellaneda is the most 
suburban and quiet, which is reflected in its residents’ average evaluation 
of traffic (the highest of the four areas).

Table 4.4 presents the proportion of respondents in each neighborhood 
who report some problem or characteristic in their area.11 Reports of annoy-
ing levels of noise vary greatly in the city. Although Avellaneda seems to 

Table 4.2 General Life Satisfaction and Satisfaction 
with Life Domains
On a scale of 1–10

Type of 
satisfaction Avellaneda Caballito Palermo

San 
Cristóbal Total

General life 
satisfaction 7.59 8.00 7.88 7.68 7.79

Satisfaction with 
neighborhood 
QoL 7.08 7.82 7.71 6.75 7.34

Satisfaction with 
own economic 
situation 6.99 7.23 7.26 6.68 7.04

Job satisfaction 7.88 7.93 8.27 8.04 8.03

Satisfaction with 
friends 8.76 9.02 9.05 9.03 8.96

Satisfaction with 
emotional life 7.94 8.07 8.10 7.85 7.99

Satisfaction with 
physical health 7.75 8.18 8.11 7.85 7.97

Satisfaction with 
mental health 7.99 8.16 8.20 7.90 8.06

Satisfaction with 
home 8.11 8.34 8.12 8.18 8.19

Simple average 7.79 8.08 8.08 7.77 7.93

Source: Authors’ calculations, based on the Neighborhood Quality of Life Survey 
(NQLS).

Note: QoL = quality of life. On the scale, 10 = the highest possible valuation for 
the domain. In the regressions, general life satisfaction corresponds to the GS variable, 
neighborhood QoL satisfaction corresponds to the NS variable, and other life domains 
satisfaction corresponds to the DS variable.
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Table 4.3 Subjective Evaluation of Neighborhood Characteristics 
On a scale of 1–10

Characteristic Avellaneda Caballito Palermo
San 

Cristóbal Total

Sidewalk conditions 
when raining 5.27 5.85 5.37 5.11 5.40

Conditions of 
pavement/streets 5.74 6.22 5.32 5.65 5.73

Street and sidewalk 
cleanliness 5.01 6.42 5.83 5.39 5.66

Sidewalk forestation 5.56 6.92 6.58 6.02 6.26

Garbage collection 
in neighborhood 6.42 7.47 6.95 7.06 6.97

Access to public 
transportation 7.83 7.78 7.47 7.55 7.66

Cultural and sports 
activities in 
neighborhood 5.57 6.84 6.13 5.79 6.07

Amount and quality 
of green areas 5.12 7.07 7.28 5.96 6.36

Police performance 
in neighborhood 4.61 5.70 5.88 5.25 5.35

Street and sidewalk 
lighting at night 6.62 6.81 6.70 6.14 6.57

Traffic in 
neighborhood 6.13 5.63 5.97 5.03 5.70

Security during the 
day 5.30 6.49 6.42 5.73 5.98

Security during the 
night 4.49 5.59 5.33 4.33 4.93

Evaluation of 
neighbors 7.59 7.77 7.38 7.22 7.49

Simple average 5.80 6.61 6.33 5.87 6.15

Source: Authors’ calculations, based on the Neighborhood Quality of Life Survey 
(NQLS).

Note: On the scale, 10 = the highest possible valuation for the characteristic. 
Neighborhood evaluation corresponds to the NE variable in the regressions.



well-being at the subcity level: buenos aires 99

Table 4.4 Neighborhood Characteristics Indicators
Proportion of respondents stating that a characteristic is present

Characteristic Avellaneda Caballito Palermo San Cristóbal Total

Annoying noise 
during the day 0.23 0.49 0.32 0.48 0.38

Annoying noise 
during the night 0.17 0.28 0.23 0.30 0.24

Annoying noise 
on weekends 0.17 0.23 0.25 0.23 0.22

Pollution 0.55 0.61 0.53 0.58 0.57

Visual 
contamination 0.24 0.42 0.37 0.36 0.35

Stray dogs 0.56 0.21 0.32 0.31 0.35

Beggars 0.54 0.61 0.50 0.59 0.56

Street 
prostitution 0.04 0.08 0.10 0.23 0.11

Drug dealing 0.42 0.21 0.24 0.39 0.32

Abundant shops 0.40 0.79 0.68 0.63 0.63

Source: Authors’ calculations, based on the Neighborhood Quality of Life Survey 
(NQLS).

Note: Neighborhood characteristics correspond to the SC variable in the 
regressions.

be the quietest, by far—at least according to its residents’ e valuation—
Caballito and San Cristóbal, the two densest areas, have significantly 
higher levels of reported annoying noise during the day and the night. 
Drug dealing is significantly higher in the two poorest neighborhoods, 
with approximately 40 percent of respondents reporting it in Avellaneda 
and San Cristóbal, compared with 21 percent in Caballito and 24 percent 
in Palermo. Street prostitution is highest in San Cristóbal, by far, and low-
est in suburban Avellaneda.

Whereas these subjective evaluations of neighborhood characteristics 
seem to be clear-cut, with two low-evaluation and two high-evaluation 
neighborhoods, the objective characteristics show a mixed pattern. Table 4.5 
presents 21 indicators from the geographic module of the NQLS.12 These 
indicators correspond to the average availability of different types of urban 
infrastructure per block.

The heterogeneity among neighborhoods in the indicators in table 4.5 is 
greater than in the previous tables. For instance, there are significantly more 
trees and plants per block and significantly fewer broken pieces of sidewalk 
per block in Caballito and Palermo than in Avellaneda and San Cristóbal. 
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Table 4.5 Neighborhood Characteristics per Block, Household 
Survey, NQLS Geographic Module
Number per block

Characteristic Avellaneda Caballito Palermo
San 

Cristóbal Total

Trees and large 
plants 15.90 19.10 18.50 15.70 17.40

Wooden posts 12.10 0.20 0.90 1.20 3.44

Steel posts 0.76 5.53 7.36 4.47 4.60

Street lighs 3.69 4.43 3.72 2.99 3.73

Public transportation 
stop 0.06 0.17 0.41 0.15 0.20

Garbage bins and 
containers 0.05 2.60 3.06 2.00 1.97

Policemen 0.00 0.06 0.13 0.13 0.08

Rubbish bags during 
the day 5.68 2.32 4.70 2.48 3.75

Broken sidewalk 7.06 1.60 2.71 5.99 4.23

Leisure-related 
venues 0.36 0.80 1.71 0.60 0.88

Residential 
units (houses, 
appartment blocks) 11.10 11.60 10.90 8.97 10.70

Tall buildings 0.53 6.95 6.23 6.21 5.07

Health facilities 0.01 0.09 0.18 0.02 0.07

Educational facilities 0.06 0.09 0.11 0.00 0.07

Commercial 
facilities 0.76 2.55 3.41 4.46 2.80

Parking lots 6.58 6.26 3.79 0.11 4.23

Visual 
contamination 6.15 2.66 4.89 2.63 4.04

Red lights 0.51 1.09 2.07 1.79 1.37

Pay phones 0.13 0.32 0.39 0.29 0.28

Street name posts 2.02 1.35 1.71 1.70 1.68

Estate agent signs 0.34 0.60 0.56 0.61 0.53

Source: Authors’ calculations, based on the Neighborhood Quality of Life Survey 
(NQLS).

Note: These neighborhood characteristics correspond to the OC variable in the 
regressions.
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Some of the differences in patterns reflect the fact that  Avellaneda belongs 
to a different jurisdiction (outside the City of  Buenos Aires): particularly, 
fewer tall buildings, less visual contamination, wooden posts for street signs 
(not common within the City borders), fewer pay phones, fewer real estate 
agent signs, and fewer garbage bins and containers. The relatively higher 
level of income of Palermo residents and the neighborhood’s status as an 
entertainment area are reflected in some indicators—for instance, in the 
significantly higher number of leisure-related venues, signs of visual con-
tamination, and educational facilities per block.

The results by neighborhood, so far, indicate the presence of two dis-
tinct sets of areas: one set has two neighborhoods where the rent is higher 
and residents have higher incomes, education levels, and degrees of satis-
faction with their lives and their neighborhoods; and one set has two areas 
with lower levels of all those indicators.

The rest of the chapters in this volume will use the indicators presented 
in this section in a multivariate regression context to study urban QoL 
through the relationship of neighborhood characteristics with property 
prices and with life satisfaction.

Inferring QoL at the Neighborhood Level, 
Using Hedonic Price Regressions

In a summary of findings and methodologies, Blomquist (2006) postu-
lates the derivation of a QoL index at the city level from the “full implicit 
prices” of city amenities. In Blomquist’s model, these full prices are derived 
from the joint location and work decisions of the households. For a model 
within a city, differences in wages are not relevant. The data in table 4.1 
indicate that there are significant differences in the rents paid (or esti-
mated, in the case of owners) by respondents in the four neighborhoods 
included in the NQLS.13 A QoL index can be derived using the neighbor-
hood variables included in the survey, exploiting the greater availability of 
neighborhood characteristics in the data set.

The results presented in table 4.6 correspond to an ordinary least 
squares (OLS) regression of the logarithm of monthly rent as a function 
of property characteristics (HC variables, from table 4.1) and both objec-
tive (OC variables, table 4.5) and subjective evaluations (NS, NE, SC 
variables, tables 4.2–4.4) in the regression. Following the methodology 
described in chapter 3, the regression is of the following form:

log(rent)

.

= + + + +

+ +

α η θ γ λ

φ

∑ ∑ ∑

∑
h

h h
c

c c
n

n n

s
s s

HC OC NS NE

SC u
 

(4.1)
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(continued)

Table 4.6 Augmented Hedonic Price Regressions for 
Monthly Rent

Dependent variable: Log of monthly rent  OLS

Property characteristics (HC variables)

Medium-quality construction 0.1388
[1.45]

High-quality construction 0.2578
[2.60]***

Garden –0.0311
[0.84]

Garage 0.1383
[3.56]***

House –0.0057
[0.13]

Number of bathrooms/toilets 0.1378
[4.60]***

Number of bedrooms 0.0219
[1.45]

Rents the property –0.1663
[4.60]***

Objective characteristics (OC variables)

Steel posts 0.029
[3.41]***

Public transportation stops 0.1227
[3.03]***

Leisure-related venues –0.0355
[2.01]**

Health facilities 0.1193
[2.05]**

Subjective evaluations and characteristics (NE and SC variables)

Neighborhood satisfaction –0.0076
[0.50]

Annoying noise on weekends 0.1032
[1.96]**

Pollution 0.0943
[2.58]**

Drug dealing –0.0978
[2.42]**
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Table 4.6 Augmented Hedonic Price Regressions for 
Monthly Rent (continued)

Dependent variable: Log of monthly rent  OLS

Abundant shops –0.0821
[2.43]**

Sidewalk conditions when raining 0.0238
[2.37]**

Conditions of pavement/streets –0.0272
[2.64]***

Constant 6.3121
[33.21]***

Observations (n) 616

R2 0.37

Source: Authors’ calculations, based on the Neighborhood Quality of Life Survey 
(NQLS).

Note: HC = housing and dwelling characteristics; NE = neighborhood evaluation; 
OC = objective neighborhood  characteristics; OLS = ordinary least squares. Robust 
t-statistics appear in brackets. In line with project guidelines, only variables with coef-
ficients significant at the 10 percent level are included in the table. 

*p < .10 **p < .05 ***p < .01.

Because the objective of the exercise is to compute neighborhood QoL 
indexes, the regression does not include neighborhood controls.14 The 
results for housing characteristics in table 4.6 are fairly standard. Better-
built properties (as assessed by the interviewers) and those with more 
bathrooms command a higher rental price, and owners tend to report a 
higher estimated price than do renters.

Only four of the objective characteristics (collected by a team of geog-
raphers, independent of the household survey) are significant. The number 
of steel posts for lighting and electricity cables (as opposed to wooden 
posts) and the number of public transportation stops per block have both 
a positive and strongly significant effect on rental prices, pointing toward 
the importance of infrastructure quality and public transportation avail-
ability. The number of health facilities also has a positive and significant 
impact, highlighting the importance for rental prices of service availability 
in the neighborhood. Finally, there is a negative and significant coefficient 
for the number of leisure-related venues per block, possibly reflecting the 
penalty imposed by the relatively lower levels of peace and quiet.

Some of the subjective variables (reported by the interviewees) also 
have a significant effect on rental prices in these regressions. The presence 
of drug trafficking in the neighborhood’s streets implies a strong and sig-
nificant penalty on rental prices (about 10 percent), which highlights the 
importance of security-related characteristics of the neighborhoods; and 
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the evaluation (on a 1-to-10 scale) of sidewalk conditions when raining 
has a positive and significant effect on rents, reflecting the importance 
of neighborhood infrastructure maintenance. The presence of abundant 
shops is negatively correlated with rental prices, a result similar to the one 
reported for leisure-related venues. The neighborhood QoL satisfaction 
measure, denoted by the variable NS, does not seem to be significantly 
correlated with rental prices.

There are also some counterintuitive results. The presence of pollution 
and annoying noises during the weekends has a positive and significant 
effect on rental prices, whereas the evaluation of pavement and street 
conditions has a negative and significant coefficient. These variables could 
be expected, a priori, to have the opposite effect on rental prices; and the 
results for pollution and noise are that both factors are probably associ-
ated with more fashionable or affluent areas.15

These results (summarized in table 4.7) can be used to compute the 
implicit value of neighborhood characteristics, according to the method-
ology developed in chapter 3. The sample average rental price was $337 
(in 2007 dollars); and the implied rental differences (for the index based 
only on objective characteristics) were a penalty of $8 for Avellaneda; 
and premiums of about $8, $35, and $52 for San Cristóbal, Caballito, 
and Palermo, respectively. Inclusion of the subjective variables in the 
index implied larger differences and a reordering at the bottom, with 
Avellaneda slightly better off than San Cristóbal.

The derivation of policy recommendations from these results is marred 
by the fact that some coefficients appear to be of the “wrong” sign, reflect-
ing market equilibrium rather than demand or supply forces. The follow-
ing section derives another set of measures of neighborhood QoL from an 
alternative methodological perspective.

Table 4.7 QoL Index and Implicit Price Differences 
for NQLS Neighborhoods

Neighborhood
Monthly 

rent (US$)

Index based 
on objective 

characteristics

Implicit 
price 

difference

Index 
based on all 

characteristics

Implicit 
price 

difference

Avellaneda 339 –0.032 –8.3 0.090 38.8

Caballito 361 0.084 35.4 0.199 88.6

Palermo 368 0.113 51.7 0.249 118.3

San Cristóbal 275 0.018 7.9 0.086 34.0

Average 337 0.047 22.2 0.158 70.9

Source: Authors’ calculations, based on the Neighborhood Quality of Life Survey 
(NQLS).
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QoL in Urban Neighborhoods: The LS Approach

This section presents a further analysis of QoL at the subcity level, focus-
ing on the interaction of subjective evaluations and objective indicators. As 
discussed in the previous section, the urban economics literature explains 
differences in QoL by city or subcity area, assuming that city or neighbor-
hood amenities are capitalized in property prices and wages (Gyourko, 
Kahn, and Tracy 1999). An alternative strand of research, related to the 
happiness literature surveyed in chapter 3, attempts to derive valuations 
for intangibles and externalities by studying the impact of the relevant 
factors on life satisfaction.

This section presents an extension of that alternative strand. The main 
difference consists of the joint modeling in this chapter of the relation-
ships between income and general life satisfaction, on the one hand, and 
between life satisfaction and neighborhood QoL, on the other hand. This 
methodology computes the impact of the variables related to urban QoL 
in monetary terms. In addition to the availability of detailed data on objec-
tive and subjective evaluations of well-being at the neighborhood level, 
the distinguishing features of this study are the distinction in the analysis 
between endogenous and exogenous variables, and the resulting estima-
tion of a system of equations that accounts for the potential endogeneity 
in the variables incorporated into the analysis.

Estimation: Methodological Issues

QoL can be approximated through the general life satisfaction (GS) vari-
able included in the NQLS data, whereas the NS variable provides infor-
mation on neighborhood satisfaction. A series of conditions needs to be 
met to apply the two-equation valuation method to the neighborhood 
QoL setting. First, a relationship must exist between general life satisfac-
tion and neighborhood satisfaction. Second, an unbiased estimator of the 
effect of NS on GS must be available. Third, the neighborhood charac-
teristics must be correlated with neighborhood satisfaction. Finally, these 
characteristics must affect GS only through their effect on NS (that is, they 
are exogenous to the determination of GS). If these conditions are met, it 
is possible to estimate the following system of equations:

GS = + + + +α β ρ γ∑
c

c cX Y NS u
  

(4.2)

NS NE SC OC + v
n

n n
s

s s
c

c c= + + +α λ φ θ2 ,∑ ∑ ∑
 

(4.3)

where the X variables represent individual characteristics; Y is the level of 
income; NS is neighborhood satisfaction; GS is general life satisfaction; 
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and the other groups of variables represent objective and subjective neigh-
borhood characteristics: OCc are c objective geographic characteristics, 
SCs are s neighborhood characteristics, and the nNEc variables are subjec-
tive evaluations of neighborhood characteristics.

Under the conditions mentioned, equations (4.2) and (4.3) can be esti-
mated as a system, instead of sequentially, correcting for the probable 
endogeneity of the NS variable in the GS regression. This endogeneity bias 
is corrected by instrumenting NS with the neighborhood characteristic 
variables, resulting in an unbiased g coefficient. A monetary valuation 
of neighborhood amenities and characteristics then can be derived from 
their indirect impact on general life satisfaction through their effect on 
neighborhood satisfaction.

Estimation: Regression Results

As a first approximation, the two equations in the system can be estimated 
independently. Because the dependent variables are both ordered on a 
1-to-10 scale, the model is estimated by cardinal OLS (COLS), which first 
transforms all ordered variables (dependent and independent) to a form 
similar to the normal distribution, and then applies OLS to estimate the 
model (see chapter 3 for methodological details).16

The results from these simple regressions are presented in the “COLS” 
columns of table 4.8 (NS regressions) and table 4.9 (GS regressions). 
Starting with the latter table, the results match well-established results in 
the happiness literature (see Oswald 1997, among others): life satisfaction 
increases with income, is lower for men than for women, and decreases 
with age. Marital status, education, and household and family size vari-
ables do not have a significant effect. Last, and most interesting for the 
purpose of this study, the level of satisfaction with neighborhood QoL (the 
NS variable) has a positive and strongly significant effect on GS.17

Regarding the determinants of neighborhood satisfaction, the COLS 
column of table 4.8 presents the estimation results of NS as a function of 
the OC, SC, and NE variables by COLS. Of the objective indicators and 
neighborhood characteristics, only the presence of pay phones and park-
ing lots seems to have a positive and significant effect on neighborhood 
satisfaction. The subjective variables with a negative and significant effect 
on neighborhood satisfaction are related to externalities (noise and beg-
gars), whereas those with a positive effect are related to social interactions 
(evaluation of the neighbors), safety (evaluation of neighborhood security 
during the day), neighborhood amenities and infrastructure (evaluation of 
traffic conditions; green areas; and the state and cleanliness of pavement, 
streets, and sidewalks), and the evaluation of local cultural and social 
activities.

From this preliminary analysis, it appears that there is indeed a rela-
tionship between life satisfaction and neighborhood satisfaction (GS and 
NS), and that the NE, SC, and OC variables are relevant determinants of 
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Table 4.8 Neighborhood Satisfaction Regressions, OLS and 3SLS

Dependent variable: 
Neighborhood satisfaction COLS 3SLS (COLS)

Objective characteristics (OC variables)

Parking lots 0.0128
[1.89]*

0.0131
[1.82]*

Pay phones 0.0707
[2.05]**

0.0761
[2.26]**

Subjective characteristics (SC variables)

Annoying noise during the day –0.0754
[1.95]*

–0.0651
[1.65]*

Beggars –0.0501
[1.52]

–0.0416
[1.27]

Subjective evaluations (NE variables)

Sidewalk conditions when raining 0.0793
[2.43]**

0.0865
[2.99]***

Conditions of pavement/streets 0.0668
[1.90]*

0.0557
[1.76]*

Street and sidewalk cleanliness 0.0482
[1.46]

0.0499
[1.75]*

Cultural and sports activities 0.0414
[2.31]**

0.0402
[2.37]**

Amount and quality of green areas 0.0733
[2.60]***

0.0829
[3.44]***

Traffic in neighborhood 0.0533
[1.98]**

0.0616
[2.40]**

Security during the day 0.0895
[2.39]**

0.0927
[2.81]***

Evaluation of neighbors 0.1190
[5.35]***

0.1208
[6.62]***

Some subjective evaluation missing 0.2111
[4.57]***

0.2239
[4.87]***

Constant 0.4919
[6.14]***

0.4898
[6.76]***

Observations (n) 938 847

R2 0.33

Source: Authors’ calculations, based on the Neighborhood Quality of Life 
 Sur vey (NQLS); complete regression output is available in Cruces, Ham, and Tetaz 
(2008).

Note: 3SLS = three-stage least squares; COLS = cardinal ordinary least squares; 
OLS = ordinary least squares. COLS transformation is included. Robust t-statistics 
appear in brackets. In line with project guidelines, only variables with coefficients 
significant at the 10% level are reported for neighborhood variables.

*p < .10 **p < .05 ***p < .01.
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Table 4.9 General LS and Neighborhood Satisfaction 
Regressions, OLS and 3SLS 

Dependent variable: 
General life satisfaction COLS 3SLS (COLS)

Satisfaction with neighborhood QoL 0.3343
[8.25]***

0.4748
[7.87]***

Log total household income 0.0794
[2.09]**

0.0882
[2.33]**

Household size –0.0003
[0.02]

–0.0013
[0.09]

Male –0.0903
[2.31]**

–0.077
[1.92]*

Married 0.0801
[1.61]

0.0728
[1.53]

Age (log) –3.9599
[3.85]***

–3.4052
[3.53]***

Age (log), squared 0.5459
[3.87]***

0.4668
[3.56]***

Number of children –0.0015
[0.06]

–0.0065
[0.35]

Some secondary education –0.0549
[0.53]

–0.0528
[0.66]

Some tertiary education –0.0259
[0.25]

–0.0512
[0.63]

Imputed income –0.0086
[0.16]

0.0081
[0.16]

Constant 7.1764
[3.85]***

6.0576
[3.46]***

Observations (n) 932 847

R2 0.12

Source: Authors’ calculations, based on the Neighborhood Quality of Life Survey 
(NQLS); complete regression output is available in Cruces, Ham, and Tetaz (2008).

Note: 3SLS = three-stage least squares; COLS = cardinal ordinary least squares; 
LS = life satisfaction; QoL = quality of life. COLS transformation is included. Robust 
t statistics appear in brackets. In line with project guidelines, only variables with coef-
ficients significant at the 10 percent level are reported for neighborhood variables.

*p < .10 **p < .05 ***p < .01.
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neighborhood satisfaction. The latter result implies that the NE, SC, and 
OC variables might be appropriate instruments to correct for the potential 
endogeneity of NS in the GS regression. The neighborhood characteristics 
have an impact on general life satisfaction only through their effect on 
neighborhood satisfaction.18

The estimation of the two-equation system is carried out by three-stage 
least squares (3SLS) estimation on the COLS-transformed variables, and 
the results validate the intuition that NS is endogenous in the GS regres-
sion. The main difference from the joint estimation is the coefficient of the 
NS variable (0.4748), which is significantly higher than the OLS coeffi-
cient of the “COLS” column (0.3343) in table 4.9. The endogeneity of the 
NS variable in the GS regression thus implies a downward bias for NS in 
an OLS regression, implying that equations (4.2) and (4.3) in the system 
cannot be estimated independently—and that the QoL estimates from 
such estimation would be biased through the NS coefficient. The 3SLS 
coefficient for income on GS is slightly higher than the OLS estimate, and 
the coefficients of the other X variables on GS are qualitatively similar to 
those reported in the “COLS” column of table 4.9.

The first regression in the system is reported in the “3SLS” column of 
table 4.8, and the results are similar to those in the “COLS” column (OLS 
estimation): the same objective and subjective variables have a significant 
impact on neighborhood satisfaction.

Estimation: QoL Indexes

The estimation results in the “3SLS” columns of tables 4.8 and 4.9 can be 
used to compute QoL indicators for the NQLS neighborhoods in the fash-
ion discussed in detail in chapter 2. Table 4.10 reports the average valu-
ations of neighborhood characteristics for the four quarters in the NQLS 
data sets, using only the objective characteristics OC (first results column) 
and using the objective and subjective characteristics (OC, NE, and SC 
variables, second results column).

The first column indicates that objective characteristics are valued rela-
tively little, on average, for the whole sample—$17 compared with an 
average income of $793. This average, however, masks a large variability 
between neighborhoods: moving from Caballito or Palermo to the syn-
thetic “average” neighborhood would require average compensations of 
$125 and $97, respectively, whereas San Cristóbal residents would give up 
$165 to move to the average neighborhood. Avellaneda residents seem to 
be close to the average neighborhood in terms of objective characteristics. 
Although Caballito appears to have a higher QoL than Palermo, accord-
ing to this methodology, the difference is small and the two neighborhoods 
are still clearly in the upper group.

The second results column of table 4.10 computes the compensation 
based on all neighborhood characteristics, yielding similar qualitative 
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results but with a greater variability: the sample average compensation is 
$27, with neighborhood averages ranging from –$558 for San Cristóbal 
to $463 for Caballito. Panel (a) of figure 4.1 presents the distribution of 
these two valuations for all the households surveyed in Palermo and San 
Cristóbal. The average is higher for Palermo, which also has a greater dis-
persion. Although the mean and variance for both neighborhoods differ, 
both distributions appear to be normal.

Finally, table 4.11 computes the correlations between the four indexes 
computed for the NQLS data sets—two based on the hedonic price regres-
sions and two based on the LS approach, including either objective vari-
ables only or all neighborhood characteristics. The correlations between 
indexes based on different methodologies are all positive and in the 0.153–
0.248 range, indicating that the two methodologies are at least partially 
accounting for some common underlying level of QoL at the subcity level. 
This also is apparent in figure 4.1, which compares the distribution of QoL 
indexes from both methodologies for Palermo and San Cristóbal: although 
the values differ, it is remarkable that, for such differing methodologies, 
Palermo has a higher mean and more spread-out distribution, whereas San 
Cristóbal has a lower value and a less-dispersed index.

Conclusion

This chapter studied the level and determinants of QoL at the neighbor-
hood level by means of two alternative methodologies (hedonic price regres-
sions and LS valuation), using an original data source compiled for this 
study (the NQLS). The augmented hedonic price regressions highlighted 

Table 4.10 Monetized Value of LS-Based Neighborhood 
QoL Index

Neighborhood

Income value of 
LS index, based on 

objective characteristics 
(US$) 

Income value of 
LS index, based on 
all neighborhood 

characteristics (US$) 

Average 
monthly 
income 
(US$)

Avellaneda –4.9 –319 763

Caballito 125.0 463 807

Palermo 97.0 455 896

San Cristóbal –165.4 –558 704

Total 17.0 27 793

Source: Authors’ calculations, based on the Neighborhood Quality of Life Survey 
(NQLS).

Note: LS = life satisfaction; QoL = quality of life. Income compensation necessary 
for change from average to own neighborhood characteristics.
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Figure 4.1 Distributor of QoL

Source: Authors’ illustrations, based on the NQLS.
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the importance of factors related to local safety, cleanliness, peace and 
quiet, infrastructure maintenance, and transportation availability in the 
determination of rental prices within and between neighborhoods. This 
approach, however, produced some counterintuitive results—attributable 
to the fact that the observed relationships between prices and characteris-
tics represent supply and demand factors simultaneously.

The subjective LS approach indicated the presence of a significant and 
robust relationship between satisfaction with one’s neighborhood and 
satisfaction with one’s life. A series of factors was associated with higher 
levels of neighborhood QoL satisfaction. One important aspect was the 
evaluation of the neighbors as a significant factor in neighborhood sat-
isfaction. Other important factors pointed toward items susceptible to 
policy intervention, such as the availability of public transportation, the 
evaluation of safety, green areas, sidewalk maintenance, and cultural and 
sports activities.

A first conclusion from the empirical analysis is the existence of some 
multidimensional QoL factor associated with neighborhood character-
istics, as witnessed by the similarity in the distribution of indexes for 
different methodologies and from different samples. Moreover, whether 
based on the reflection of local amenities and characteristics in property 
prices or on subjective levels of satisfaction, the two approaches suggest 
an important role for urban public policy making in improving QoL at 
the subcity level. Information on the significant variables in the analysis 
could be collected on a regular basis to monitor the evolution and impact 
of these urban public policy interventions.

Notes

  1. In this chapter, the results and discussion will refer to AMBA as a heuristic 
term, which corresponds roughly to the definition of Gran Buenos Aires.

  2. The Autonomous City of Buenos Aires has a statistical directorate that 
carries out a series of periodic data collection exercises (ranging from quarterly 
gatherings of real estate prices to annual household surveys), although these rela-
tively abundant statistics are not all aggregated at the same level or for the same 
non-overlapping subcity units. Cruces, Ham, and Tetaz (2008) present a series of 
maps and a brief description of these different subcity units and their origins.

  3. Gran Buenos Aires is divided into inner and outer rings or cordones. The 
first group of rings includes the affluent north corridor municipalities, whose 
population has a high educational attainment, on average. See DGEC (2006) for a 
definition of the inner and outer rings.

  4. The four collection areas were selected to match, on average, the distribu-
tion of education for the City of Buenos Aires.

  5. For further details on these areas and their characteristics, consult the report 
by Cruces, Ham, and Tetaz (2008).

  6. For convenience, the rest of this chapter will refer simply to “neighbor-
hoods,” although the NQLS was carried out in these smaller areas within the actual 
neighborhoods.
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  7. These demographic indicators are labeled X in the ensuing analysis.
  8. These housing characteristics are referred to as the HC variables in the 

regression analysis.
  9. In the regression analysis below, the general life satisfaction variable is 

referred to as GS, the neighborhood QoL satisfaction variable is NS, and the other 
life domain satisfactions are referred to collectively as the DS variables.

10. These neighborhood evaluation variables correspond to the NE variables in 
the regression analysis below.

11. These subjective evaluations of neighborhood characteristics correspond to 
the SC variables in the regression analysis below.

12. These objective neighborhood characteristics correspond to the OC vari-
ables in the regression analysis below.

13. Cruces, Fernández, and Ham (2008) also reach this conclusion, using an 
alternate data source.

14. The regression in table 4.6 includes all the OC, NE, and SC variables; but 
only those that are significant at the standard levels are reported. Cruces, Ham, 
and Tetaz (2008) provide the full regression output, as well as estimations with 
neighborhood controls and the discussion of alternative specifications.

15. The problem is akin to the difficulties in identifying causal effects, or supply 
and demand equations. Some negative characteristics (for instance, traffic) might 
be correlated with more coveted areas: a positive relationship between traffic and 
prices will be reflecting the latter correlation, or a common causal factor (such 
as “desirability” exacerbating traffic problems and increasing housing demand). 
Although this is not an obstacle to computing QoL indicators (because traffic 
would be correlated with a more desirable neighborhood), it does affect the pos-
sibility of causal interpretation and thus of deriving policy implications. Cruces, 
Ham, and Tetaz (2008) discuss these potential endogeneity biases in detail.

16. The main advantage of COLS is that instrumental variables and 3SLS can be 
readily applied to the transformed variables, whereas it is cumbersome in nonlinear 
estimators like ordered probit.

17. The idea behind this model is that total life satisfaction can be decomposed 
into subcomponents. GS is thus a function of individual characteristics and of 
satisfaction in a series of life domains, such as work, personal economic situation, 
emotional life, and health, among others (Frey and Stutzer 2002). Using the same 
data, Cruces, Ham, and Tetaz (2008) show that in a regression of GS as a function 
of the X individual characteristics and the life satisfaction domains (summarized in 
table 4.2), all the domains have a positive and significant coefficient. Thus, neigh-
borhood satisfaction is one of the life satisfaction domains.

18. The overidentification test from the estimation (not reported) of equation 
(4.2) in the system, instrumenting NS with the NE, SC, and OC variables, yields a 
p-value of the Hansen J statistic of 0.26. The exclusion restriction (null of no overi-
dentification) cannot be rejected at standard levels, indicating that the instruments 
are correctly excluded from the second stage, the GS regression. These results do 
not differ significantly from the 3SLS estimation in table 4.9. The full instrumental 
variable results are reported in Cruces, Ham, and Tetaz (2008).
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5

Quality of Life in Urban 
Neighborhoods of Bogotá and 

Medellín, Colombia
Carlos Medina, Leonardo Morales, 

and Jairo Núñez

This chapter estimates quality of life (QoL) in neighborhoods within 
Bogotá and Medellín, Colombia’s largest cities. Those cities account for 
27.0 percent of Colombia’s urban population and 21.0 percent of the 
country’s total population,1 as well as 7.3 percent of the population of 
all South American cities with more than 1 million people. Those figures 
make the study of QoL in these cities relevant not only for the country, but 
also for the region as a whole.

Data from the two cities are used to describe key QoL indicators and 
to illustrate their spatial segregation at the census sector level. Although 
Cortés, Gamboa, and González (1999) have developed an atheoretical QoL 
index (Índice de Calidad de Vida) that combines factors related to access 
to water and sanitation services, school attendance, and housing features, 
this chapter extends the analysis in two dimensions. The first extension is 
incorporating other variables into the index, particularly those related to 
neighborhood characteristics and amenities. The second extension is using 
theory to derive weights to aggregate different QoL variables into one 
scalar indicator.

We thank the editors of this book for detailed comments on previous versions, 
and the other authors and participants in this project for helpful discussions. 
We also thank seminar participants at the Banco de la República in Bogotá and 
Medellín for their comments, and Francisco Lasso for assistance.
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The estimation of hedonic models of house values shows the importance 
of the average level of education at the census sector level to determine 
house prices, in addition to other neighborhood attributes like access to 
services and crime indicators. The life satisfaction (LS) regressions show 
that, as usual, age and income are very important determinants of sub-
jective well-being. Variables related to crime and neighborhood security 
are also quite significant. The indexes show a strong segregation pattern 
in each city, applying not only to socioeconomic characteristics (such as 
income and education), but also to neighborhood characteristics (such as 
access to public services and crime indicators). A major policy challenge 
is in improving the conditions of the poorest citizens while preventing 
segregation from deepening. 

Data Used in the Study

Information at different levels of aggregation is available for both Bogotá 
and Medellín, with the greatest detail at the census sector level. In both 
cases, information for only the principal city itself is used, excluding the 
rest of the metropolitan area. 

Data for Bogotá

Household-level data are drawn from the Encuesta de Calidad de Vida-
Bogotá, collected by the Administrative Department of National Statistics 
in 2003.2 This survey includes detailed information on living conditions in 
Bogotá, with more than 12,770 households interviewed across 19 subcity 
urban areas denominated localidades (see figure 5.1).3 Within each locali-
dad, households were randomly selected in a way that included house-
holds from each of the six different strata used in Colombia for targeting 
social spending.4 Encuesta de Calidad de Vida data are complemented 
with information coming from census and official records, making it pos-
sible to divide Bogotá into more than 500 census sectors, each with an 
average of about 12,000 inhabitants.

Data for Medellín 

Household-level data for Medellín are drawn from the Encuesta de Calidad 
de Vida-Medellín, conducted by the University of Antioquia in 2006. This 
survey has detailed information about living conditions of households 
in Medellín, with 21,787 households interviewed in 21 subcity areas: 
16 comunas (shown in figure 5.1) and 5 corregimientos. Within each 
comuna, households were randomly selected in a way that would include 
each of the six different socioeconomic strata and would represent all 
neighborhoods in the city.5 The survey is used to obtain comuna-level 
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Figure 5.1 Distribution of the ICV Index in Localidades of 
Bogotá (2003) and Comunas of Medellín (2006)

Source: Authors’ illustration, based on the ECV for Bogotá and Medellín.
Note: ECV = Encuesta de Calidad de Vida; ICV = Índice de Calidad 

de Vida. Bogotá localidades: 1 Usaquén, 2 Chapinero, 3 Santa Fé, 4 San 
Cristóbal, 5 Usme, 6 Tunjuelito, 7 Bosa, 8 Kennedy, 9 Fontibón, 10 Engativá, 
11 Suba, 12 Barrios Unidos, 13 Teusaquillo, 14 Los Mártires, 15 Antonio 
Nariño, 16 Puente Aranda, 17 La Candelaria, 18 Rafael Uribe, 19 Ciudad 
Bolivar, 20 Sumapaz. Medellín comunas: 1 Popular, 2 Santa Cruz, 3 Manrique, 
4 Aranjuez, 5 Castilla, 6 Doce de Octubre, 7 Robledo, 8 Villa Hermosa, 
9 Buenos Aires, 10 La Candelaria, 11 Laureles-Estadio, 12 La América, 13 San 
Javier, 14 El Poblado, 15 Guayabal, 16 Belén. The figures shown in the legend 
correspond to the values of the ICV, which range from 0 to 100.
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unemployment rates, with less than a 5 percent relative error, and to build 
key QoL indicators for each of nearly 200 polygons (subdivisions within 
Medellín). The additional use of census data and other official records 
makes it possible to divide Medellín into more than 150 sectors, each with 
an average of about 13,000 inhabitants. 

Variables Related to QoL 

A complete list of variables related to QoL and the grouping of those 
variables are found in annex 1 of Medina, Morales, and Núñez (2008), 
the working paper on which this chapter is based. The table describes the 
available variables and their sources for each city. Figure 5.1 shows the dis-
tribution by locality of the Índice de Calidad de Vida. Using principal com-
ponent techniques to derive weights, that atheoretical QoL index combines 
different factors related to access to water and sanitation services, school 
attendance, and housing features (see Cortés, Gamboa, and González 1999; 
DNP 1997). High-QoL localities are concentrated in the northeast area of 
Bogotá and in the west and southeast areas of Medellín.

As indicated above, the analysis will be extended in two dimensions. 
First, additional variables—especially those related to neighborhood 
characteristics and amenities—will be incorporated into the QoL index. 
Second, implicit prices derived from hedonic regressions will be used as 
weights to construct the indexes. Alternatively, the marginal effect of these 
characteristics on self-reported life satisfaction will be used. The hedonic 
regressions for Bogotá use cadastral data on real estate prices, as well as 
square meters of land and built areas for each house. For Medellín, the 
2006 survey asks renting households the amount they pay, and asks own-
ers to estimate how much they would be paying if they were renting. This 
information is used as a dependent variable in that city’s hedonic regres-
sions.6 Also available for each city is a complete set of geo-referenced data 
with key information on amenities across the city. Annex 1 of Medina, 
Morales, and Núñez (2008) describes some of the variables used. Descrip-
tive statistics of the variables that were ultimately used in the empirical 
exercises are reported in annex 2 of Medina, Morales, and Núñez (2008).

Hedonic Approach to Inferring 
Prices of Characteristics

Standard hedonic models are used to infer prices of housing characteristics 
and amenities, which will be used below to construct QoL indexes.7 The 
general form of the equation is

ln(Pij) = a0 + a1Hi + a2Aj + uij , (5.1) 
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where Pij is either the value of the house or that of its rent, Hi is a vector of 
house i variables, and Aj is a vector of amenities in census sector j. 

The relationships found in this section cannot be interpreted as causal 
in all cases. It nonetheless appears that reasonable estimates are obtained 
for most variables because the rich battery of data minimizes the omitted 
variables bias problem. 

Implicit prices of housing characteristics and amenities can be gotten by 
linearizing the hedonic regressions, leading to linearized coefficients, 

αX , XP ∀ , (5.2)

which are used to obtain the monetary value of each of the i housing 
characteristics and j amenities, according to α1i iP H⋅  and α2j jP A⋅ , 
respectively, where P Hi, , and Aj are average values of houses, house char-
acteristic i, and amenity j, respectively. We now present separate results for 
Bogotá and Medellín.8

Results for Bogotá

Our data for Bogotá enable us to estimate hedonic equations using cadas-
tral values of houses, which we can complement with prices reported by 
household owners. Table 5.1 presents the results of the hedonic regres-
sions. The first panel of the table presents the results of estimating this 
equation, using the cadastral value; and the second panel increases the 
number of observations by including those households that could not be 
matched to cadastral data, but did report the value of their houses.

Overall, as shown in table 5.1, the estimation results are as expected. 
House values increase with better characteristics—such as their number 
of rooms; the presence of a garden, courtyard, garage, potable water ser-
vice, and better flooring materials; and location in a better socioeconomic 
stratum. Clearly, house value increases with the size of its constructed 
area. Constructed area and area of land are available only for households 
that could be matched to cadastral data, and, as can be seen in the table, 
these variables substantially improve the fit of the regressions.

In regard to amenities, house values increase with variables at the cen-
sus sector level—like the average level of education; distance to places of 
food supply; number of schools per capita; and, surprisingly, the average 
illiteracy rate.9 House values are also higher in the absence of a ground 
transportation terminal, and with lower rates of variables that include (1) 
homicides and other violent crime, (2) educational inequality, (3) unem-
ployment rates, and (4) shares of female heads of household. Shorter 
distances to universities are associated with higher house values.10

In contrast, we do not find the distance to the nearest TransMilenio 
bus rapid-transit station to be related to house values. This result reveals 
the difficulties in identifying the relationship between some of these 
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 variables and the value of the house or its rent. Complementary exercises 
(not included here) show that the relationship between house values and 
distance to the nearest TransMilenio station is nonlinear. Prices of houses 
within 200 meters of a station are 5–7 percent lower—and prices of houses 
between 350 and 650 meters from the station are 1–4 percent higher—than 
are the prices of houses 1 kilometer or more from the nearest station.11 The 
former result suggests a cost of being close to an important street or high-
way, the usual corridors of TransMilenio, whereas the later result quantifies 
the benefits of having access to transportation while living in a quieter and 
more residential neighborhood. Finally, because the relative importance of 
this variable was low in several exploratory exercises, it does not appear to 
be a key factor at the margin for Bogotá. A possible explanation is found 
in the 2003 QoL survey, in which fewer than 8 percent of respondents 
reported taking the TransMilenio to go to work, and about 50 percent 
reported using the traditional system. Moreover, the TransMilenio and the 
traditional transit systems are not integrated.12

In table 5.1, the relative importance of each of the control variables 
as determinants of house values can be read from the columns labeled 
“beta,” which present standardized coefficients. According to the table, 
the constructed area is the variable that would imply the largest change 
in the house value, because an increase of 1.00 standard deviation (SD) 
in the constructed area would imply a rise of nearly 0.43 SD in the house 
value. The socioeconomic strata are also very important at the moment of 
determining house values. For example, increasing the share of stratum-4 
houses in a specific census sector by 1.00 SD from its current level would 
imply an increase of 0.19 SD in the average value of its houses.13 Similar 
magnitudes are found for socioeconomic strata 3, 5, and 6. However, 
increasing the average education of the census sector where the house is 
located would imply an increase of 0.16 SD in the house value. The most 
important variables, according to this criterion, would be the constructed 
area (a house variable), followed first by the socioeconomic stratum (esti-
mated as a function of house and neighborhood variables), and then by 
the average education of the census sector (an amenity).14

In terms of their importance, the next variables are the area of land 
and the number of rooms. The area of land decreases house values by 9.4 
percent of a SD, and the number of rooms increases the values 5.2 percent 
of a SD, when any of these variables is increased by 1.00 SD.15

The share of female household heads in the census sector, the distance 
to the nearest university, and the presence of a garden in the house affect 
the house value in the range of 4.3–4.8 percent of a SD. It is important to 
note that both the level and the inequality in the distribution of education 
(as measured by the Gini coefficient of education of the census sector) are 
relevant variables: an increase of 1 SD in the Gini coefficient of education 
of the census sector would decrease the value of the house 3.5 percent of 
its SD.
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Similar results are obtained for an augmented sample including all 
households for which either the cadastral value of houses or their reported 
value is known. In this case, the most important variables in terms of 
explanatory power are socioeconomic strata, followed by the average 
education of the census sector, the distance to a center of higher educa-
tion, whether the household lives in a house (as opposed to an apartment), 
the number of rooms, and the presence of a garden. The model does not 
include constructed area because that figure is not available for house-
holds that reported the value of their houses but could not be matched to 
cadastral data.16 

The implicit prices of the variables and their monetary values, estimated 
according to equation (5.2) (“Implicit price” and “Value” columns in each 
panel of table 5.1), show that the largest monetary value capitalized in 
house value results from the average education in the census sector, fol-
lowed by constructed area, the availability of potable water, and the share 
of female heads of household. Notice that the important monetary value 
of stratum 3—despite its lower implicit price, compared to the higher 
socioeconomic strata—is explained by the huge share of houses in that 
stratum (43 percent, versus 10 percent, 4 percent, and 3 percent in strata 
4, 5, and 6, respectively).

Results for Medellín

Results of the hedonic regressions for Medellín are reported in table 5.2, 
which shows that house rents increase with the number of rooms and 
bathrooms in the house, and with access to fixed phone lines, piped gas, 
piped water, and Internet or satellite television. Values also increase if the 
housing unit is an apartment rather than a house, if there is a garage, and 
if floors and walls are made of good materials. Finally, rent values increase 
with socioeconomic stratum.

Looking at the amenities included in the regressions, we see that rents 
increase with variables at the census sector level, such as average educa-
tion and per capita number of food supply places. Rent values decrease 
if the house is located in a place subject to environmental risks (flooding, 
landslides, and so forth). Distance to a subway or bus rapid-transit sta-
tion is negatively related to house price, meaning that proximity implies 
a premium to house values.17 House rents also increase with the distance 
to intermunicipal roads, the distance to public utilities and to places of 
cultural value.

The models estimated for Medellín are the same as those for Bogotá to 
quantify the importance of each of our control variables. As shown in table 
5.2, changes in the socioeconomic strata are the ones that would affect the 
most house rents. Increasing the shares of stratum-3, -4, -5, and -6 houses 
in a specific census sector by 1.00 SD from the current levels would imply 
increases of 0.16, 0.19, 0.23, and 0.19 SD, respectively, in the average rent 
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for houses located in those census sectors. However, increasing the aver-
age education of the census sector, the number of rooms, and the number 
of bathrooms by 1.00 SD would imply house rent increases of 0.11, 0.11, 
and 0.08 SD, respectively. Finally, decreasing the distance to a subway or 
Metro-Plus station by 1.00 SD would increase house rents by 0.05 SD 
(that is, decreasing distance to the nearest station by 1 kilometer would 
increase house value by approximately 5 percent because the standard 
deviation of the rent is similar to its mean).

Again for Medellín as it was for Bogotá, most of the key determinants 
of house rents are amenities. Results do not change significantly when only 
renters—rather than a wider sample of households—are considered. The 
implicit price of the variables and their monetary values, estimated accord-
ing to equation (5.2) (“Implicit price” and “Value” columns in each panel 
of table 5.2), show that the largest monetary value capitalized in house 
values results from the average education in the census sector, followed 
by the availability of potable water, the number of rooms, and the pres-
ence of a kitchen as an additional room. Despite its lower implicit price, 
stratum 3 again is explained by the larger share of houses in that stratum 
(32.0 percent, versus 11.0 percent, 9.0 percent, and 3.4 percent in strata 
4, 5, and 6, respectively).

LS Approach to Constructing the 
QoL Index by Subcity Area

Looking at people’s perceptions of their living conditions is an approach 
that increasingly is accepted among previously skeptical economists. As 
discussed in chapter 3 of this volume, several authors have argued in 
favor of studying happiness as a direct and plausible measure of utility.18 
Skepticism regarding the LS approach arose, in part, from a lack of evi-
dence on the reliability of reported perceptions of well-being. Objective 
evidence described by Layard (2003) and others, however, suggests that 
individuals’ perceptions indeed are reliable. Layard cites findings from 
neuroscience (Davidson 2000; Davidson, Jackson, and Kalin 2001) that 
show brain activity to be closely related to feelings reported by people, 
longitudinally for each individual and across people. These facts appear to 
support quantitative LS analysis based on the cardinality and interpersonal 
comparability assumptions implicit in the approach.

The following passages present the results of estimating a regression 
with specification similar to the hedonic approach, but using self-reported 
life satisfaction as the dependent variable. Chapter 3 already discussed a 
general specification for the LS equation. Included in these regressions are 
additional controls previously found to be related to life satisfaction, such 
as the age and health of the household head, household income, number 
of children in the household, and so forth.
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The equation to be estimated is

LSij = a0 + a1Hij + a2Aj + a3hij + r ln(yij) + uij , (5.3)

where LSij is the measure of life satisfaction for household head i, who 
lives in census sector j; Hi is a vector of house variables of the household 
head’s house; and Aj is a vector of amenities in census sector j. In this 
case, we also include other controls that vary at the household level: hij 
includes the age and age-squared of the household head, the number of 
children in the household, and the like; and yij is the per capita income 
of household i.19 Implicit prices of housing characteristics and amenities 
can be determined by estimating the standard trade-off between any of 
the control variables X and income,

∂
∂

∂
∂

∀LS
X

LS
y

y
XX= α

ρ
,

 
(5.4)

The above relationship will be used to obtain the monetary value of each of 
the i housing characteristics, amenities, and household variables, accord-
ing to α ρ1 ,i iy H⋅ /  α ρ2 ,j jy A⋅ /  and α ρ2 ,j jy h⋅ /  respectively.20

Results for Bogotá

Figure 5.2 illustrates the effects on reported life satisfaction of three vari-
ables related to welfare: old SISBEN, new SISBEN, and income decile.21 
Consistent with results reported elsewhere, self-reported life satisfaction is 
positively related to all three indicators in Bogotá.22 The figure addition-
ally suggests that the dispersion of life satisfaction increased between 1997 
and 2003, so that worse-off people became relatively less happy. 

Table 5.3 presents the regression results, which are very much in line 
with the cross-section models reviewed and obtained by Ferrer-i-Carbonell 
and Frijters (2004). For example, all models in the table suggest a U-shaped 
relationship between age and happiness. Household per capita income is 
positive, whereas the number of children aged 2–5 in the household is 
negative and significant.23 In addition, widowed heads of household are 
happier. There is a positive relationship between objective health and hap-
piness, based on measures including whether the household head suffers 
from any chronic disease, has been ill during the last 30 days, or has been 
hospitalized during the last 12 months. The happiness of the household 
head is not significantly explained by socioeconomic stratum after control-
ling for all covariates. 

Table 5.3 further shows that variables related to the housing charac-
teristics—such as number of rooms, access to piped gas, good quality 
of energy, and garbage collection services—positively affect happiness. 
That is also the case with some neighborhood features—such as easy 
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access to parks and bars, amenities that increase self-reported life satisfac-
tion. However, variables associated with crime—for instance, property 
crimes—significantly reduce happiness. 

The relative importance of the variables can be inferred from the “beta” 
column in table 5.3. In this case, the linear and quadratic terms of age are 
the most important variables of the model, in the sense explained for the 
hedonic models. For example, a 1.00 SD increase in age (age-squared) 
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would imply a 0.45 (0.35) SD decrease (increase) in happiness. Income 
is the second most important variable, with a 1.00 SD increase in the log 
of per capita income implying a 0.21 SD increase in happiness. Feeling 
safe in the neighborhood is in third place (0.12 SD). Another interesting 
result is that a 1.00 SD increase in the interaction variable that implies a 
household composed of a married couple (or a couple living in partner-
ship) living with children under age 18 makes happiness increase by 0.11 
SD. Although the average education of the census tract is still an important 
variable, it has a much more modest importance than it did in the hedonic 
model based on property values.

Results for Medellín

Data on life satisfaction for Medellín come from a survey conducted by 
the Centro Nacional de Consultoría during the fourth quarter of 2007. 
The survey was done among a subsample of nearly 1,900 households 
from the 2006 Medellín household survey. The complete questionnaire 
and the methodology used to collect it can be found in Medina, Morales, 
and Núñez (2008). The question used to elicit the response (item 19 of 
that questionnaire) is identical to the question used in the 2003 Bogotá 
survey.

Figure 5.3 illustrates the relationships between happiness and income 
and between happiness and socioeconomic stratum. The former relation-
ship is U-shaped; the latter one is increasing, resembling the relationship 
between income and happiness in Bogotá.

A regression model similar to that for Bogotá was estimated. As shown 
in table 5.4, the linear and quadratic terms of the age of the household 
head variables are negatively and positively related to happiness, respec-
tively. Household per capita income is positively related to happiness, 
and the number of children aged 0–18 in the household is negatively 
related (and does not vary by either the age or the education level of the 
household head). Perhaps it is surprising that no relationship is found 
between happiness and objective good health, measured as whether the 
household head was ill during the last 30 days or hospitalized in the last 
12 months; the survey does not provide information on chronic disease. In 
contrast to Bogotá, socioeconomic stratum in Medellín still contributes to 
household head happiness, with households in higher strata being happier. 
Housing features like satellite television service and high-quality flooring 
material also have a positive effect on life satisfaction. 

As in Bogotá, age in Medellín is the most important variable in determin-
ing happiness—a finding that is consistent with the U-shaped pattern set 
forth in table 5.4. The demographic composition of the household is very 
important in Medellín. For example, a higher number of children under 18 
reduces happiness; but, all things being equal, happiness increases when 
at least one child is living in the household with his or her mother. These 
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results reflect both the costs of raising children under 18 and the reduction 
of those costs when the mother lives with them. Socioeconomic stratum 
and the household head’s education and marital status (happier if married 
or widowed) are also among the most important variables. Household per 
capita income is less important in Medellín than in Bogotá.

Indexes of QoL Based on the Hedonic 
and LS Models

Results of census sector–level QoL indexes are presented, based on hedonic 
and LS estimates for Bogotá and Medellín. Because several of the vari-
ables included in these models come from those cities’ household surveys 
(which, by design, do not allow us to make inferences at the census sector 
level), we estimate the values of these variables at the census sector level 
nonparametrically; and then we use these means by census sector to esti-
mate their respective indexes.24 

Figure 5.4 shows the distribution of the estimates of QoL indexes 
for Bogotá and Medellín, respectively weighted using the implicit prices 
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Figure 5.3 Life Satisfaction and Welfare, Medellín, 2006

Source: Authors’ calculations, based on Medellín’s 2006 ECV.
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determined by hedonic and LS approaches. The distribution of the 
hedonic-weighted QoL index for Bogotá contains more extreme values 
and is more dispersed than is the distribution for Medellín. However, 
LS-weighted QoL indexes show that, on average, household heads from 
Medellín enjoy a higher level of QoL, and that this indicator is less hetero-
geneous than in Bogotá.

Figure 5.5 shows the distribution of these indexes at the census sector 
level rather than at the household level. Panel (a) of the figure shows the 
distribution of the hedonic-weighted QoL index. In contrast to figure 5.4, 
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Medellín’s curve is now more dispersed. This suggests that much of 
Medellín’s dispersion could be explained by differences between rather 
than within census sectors, compared with Bogotá. Panel (b) shows the 
distribution of the LS-weighted QoL index at the census sector level. As 
previously suggested by figure 5.4, QoL indexes, on average, are higher 
and less dispersed in Medellín than in Bogotá.

Tables 5.5 through 5.8 present QoL indexes in monetary values for 
each locality within the two cities. These values are the sum of the mon-
etary values of (1) amenities; (2) housing characteristics; and for the index 
based on life satisfaction, (3) household characteristics. The indexes are 
expressed in pesos so that their differences represent the necessary com-
pensation for moving from one locality to the other. 

To some extent, the results resemble the order shown in figure 5.1; 
but there are interesting differences as well. For example, when hedonic 
weighting is used, Barrios Unidos shows the highest QoL value, in part 
because of the high monetary value of its neighborhood amenities. In 
figure 5.1, however, Barrios Unidos is in the second tier. Likewise, the use 
of hedonic weighting indicates that moving someone from one location in 
Bogotá to another with the next-lower ranking would require compensa-
tion of more than $1,500. The same exercise for Medellín, using a flow 
(rent paid) rather than a stock (house value), indicates that compensation 
with a net present value of about $2,500 would be required.25 The LS 
model, on the other hand, implies dramatically lower compensations of 
$100 in Bogotá and $800 in Medellín.26

A final issue of interest is the spatial dispersion of QoL indexes by 
subcity area. Figure 5.6 illustrates the spatial distribution of QoL, includ-
ing the spatial distribution of household per capita income. There are 
important similarities among hedonic, LS, and atheoretical indexes, all 
of which reveal a highly segregated pattern of high- versus low-QoL 
neighborhoods. 

Conclusion

Using data from Bogotá and Medellín to describe key QoL indicators, 
this chapter extends previous analysis in two dimensions. First, variables 
related to neighborhood characteristics and amenities are incorporated 
into the QoL index. Second, different QoL variables are aggregated into 
one scalar indicator. In particular, hedonic and LS regressions are run to 
derive implicit monetary values for each component of the QoL index. 

The estimation of hedonic models of house values showed the impor-
tance of the average level of education at the census sector level to deter-
mine house prices, in addition to such other neighborhood attributes as 
access to services and crime indicators. Various studies have analyzed 
the importance of the average level of education in a neighborhood at 
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Figure 5.6 Quintiles of Hedonic, LS, and Atheoretical QoL 
Indexes and Average Per Capita Income, Bogotá and Medellín

(continued)
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Figure 5.6 Quintiles of Hedonic, LS, and Atheoretical QoL 
Indexes and Average Per Capita Income, Bogotá and Medellín 
(continued)

Source: Authors’ calculation. 
Note: LS = life satisfaction; QH = quality of life index based on the hedonic 

model.; QoL = quality of life. Figures of the QoL and household per capita 
income are in millions.
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the moment when people are choosing where to live. Average education 
level is often taken as a proxy for socioeconomic status that is considered 
by households for location purposes, as assumed by Bayer, Fang, and 
McMillan (2005). It is also a source of complementarities and various 
externalities that are anticipated by households to affect their members’ 
current and future socioeconomic outcomes, as studied by Bayer, Fang, 
and McMillan (2005), Benabou (1996a, b), Borjas (1995, 1998), Conley 
and Topa (2002), Cutler and Glaeser (1997), Kremer (1997), and Topa 
(2001), among others. To the extent that households that differ in educa-
tion are likely to differ in other dimensions as well (not only class, but also 
habits, culture, race, and so forth), average education level is also linked 
to a form of social capital, as suggested by Helliwell and Putnam (2007). 
Finally, the education level is likely to be linked to segregation by neigh-
borhood tipping—a process that establishes cut-off levels beyond which 
people would rather leave the neighborhood than stay there—as formerly 
modeled by Schelling (1969, 1972).

Several other findings arise as well. In the LS regressions, as usual, age 
and income are very important determinants of subjective well-being. At 
the same time, variables related to crime and neighborhood security are 
very significant. The estimated QoL indexes show strong segregation pat-
terns in each city. Households are not only spatially segregated according 
to socioeconomic characteristics (income, education, and the like), but 
also are segregated in terms of neighborhood characteristics like access to 
public services and crime indicators. 

From a policy perspective, the evidence suggests that addressing current 
socioeconomic stratification in a way that reaches the poorest people while 
preventing segregation from deepening may represent the most important 
challenge in improving the QoL in Colombia’s main cities.

Some policies oriented to derive more information about the conditions 
and dynamics of QoL within cities could include the following:

1.  Establish a system to monitor QoL within cities. There already are 
efforts in this direction, such as a program begun by several non-
governmental organizations to monitor socioeconomic indicators 
in Bogotá. The program has been replicated in Medellín and other 
cities.27 This monitoring network collects data from several second-
ary sources and conducts its own surveys to assess satisfaction with 
local government. The programs additionally promote debates and 
meetings with the local administration and participants from indus-
try, commerce, and academia. These programs’ most valuable asset 
is their independent and technical approach to local issues. Institu-
tions like this should move ahead and look for a much more detailed 
monitoring of local issues. The local administrations of Bogotá and 
Medellín have advanced substantially in the generation of informa-
tion to enable these institutions and academia to analyze the local 
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situation, and they have made it possible for researchers to generate 
additional information of the type used here. 

2.  Some procedures could be improved to produce better and more 
timely information, particularly standardizing data. Whereas 
Bogotá’s Living Standards Measurement Survey is conducted by the 
Administrative Department of National Statistics, Medellín’s Living 
Standards Measurement Survey is collected by local firms. That dis-
tinction prevents comparison with other cities and regions.

3.  Because much can be learned from hedonic models, such as those 
used here, producing detailed updated cadastral data becomes cru-
cial. Although the national government relies on cadastral data from 
the Agustin Codazzi Geographic Institute, three regions composed 
of two departments (among them, Antioquia, where Medellín is 
located) and Bogotá have assumed responsibility for their own data. 
There remains room for improvement in this area, however—possibly 
more so in the case of Antioquia. The Codazzi Institute previously 
has provided assistance to these cities’ efforts, and it can continue to 
do so to make cadastral data available for further analysis. 

4.  Easily collected data on life satisfaction could be substituted for 
typically scarce cadastral data for several purposes. Nonetheless, LS 
questions must be kept comparable across surveys.

5.  Because census data can be used to build detailed indicators of QoL 
and other topics, local authorities should continue to make admin-
istrative records available to analysts. The ultimate beneficiaries 
of analysts’ findings are those authorities themselves, along with 
the public. Multilateral organizations likewise may find ways to 
make available to researchers and analysts the data from multiple 
sources, including well-known sources such as Gallup polls, the 
Living Standards Measurement Survey, and employment surveys. 
Making data widely available over time can prevent policy making 
and program evaluation from depending on the capacity and spe-
cific interests of institutions that currently provide or have exclusive 
access to information. 

Notes

 1. Estimates are based on Colombia’s 2005 population census.
 2. The survey was conducted between June 6 and July 23. Household mem-

bers 18 years and older were directly interviewed.
 3. Bogotá is divided into 20 localidades—19 urban and 1 rural.
 4. Urban areas are split into six socioeconomic strata, the first of which has 

the lowest QoL levels. Households in different socioeconomic strata are usually 
very different, although Medina and Morales (2007) show that, in most of the 
cases in Bogotá, houses on both sides of a boundary between two socioeconomic 
strata become more similar the closer they are to their common boundary.
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 5. The socioeconomic stratification is a spatial system used in Colombia to 
target subsidies to domiciliary public utility services. To determine the socioeco-
nomic stratum to which a house belongs, an agency of the central government 
designs a methodology that is applied by each municipality. The methodology 
considers both information about the house (constructed square meters, number 
of rooms, number of bathrooms, material of floors and walls, and the like) and 
about its neighborhood (quality of streets, public parks, access to transportation, 
and so forth) to estimate a score. These socioeconomic strata are ranked from 1 
(most deprived conditions) to 6 (least deprived conditions). 

 6. For Bogotá, house values also are available from the survey of households 
owning houses in which they live. Rent prices are available for households living as 
tenants (question: how much do you pay?) and for those living in their own houses 
(question: how much would you pay if your house was rented?).

 7. For more details on hedonic regressions, see Rosen (1974). 
 8. For an analysis that compares the two cities, see Medina, Morales, and 

Núñez (2008).
 9. Clearly, this coefficient should be negative, and the coefficient of piped gas 

coverage should be positive rather than negative. These results suggest they might 
be capturing the presence of unobserved characteristics not accounted for in the 
regression.

 10. Some exploratory exercises (not reported) show that there are nonlineari-
ties in the relationship between distance to school and house value that imply that 
prices initially increase and then decrease with distance to schools. The finding 
suggests that households like to have schools in proximity, but not too close to bear 
such costs as those arising from traffic congestion.

 11. Mendieta and Perdomo (2007) also find a positive effect of being closer to 
a TransMilenio station, although one of much higher magnitude.

 12. Echeverry et al. (2005) point to the lack of integration of the traditional and 
TransMilenio transit systems as one of the most important factors of quantifying 
negative spillovers of TransMilenio.

 13. Because the shares of households in all socioeconomic strata must always 
add up to 1.00, think of having a marginal change of 0.43 times a very small frac-
tion of a 1.00 SD of the house price caused by a change of the same very small 
fraction of a 1.00 SD in the share of households in stratum 4, compensated with 
a reduction of the same magnitude in the share of households in stratum 1, and 
maintaining equal the shares of households in the other strata.

 14. An opulent house would rarely be classified as poor, nor would a modest 
house located in a prosperous neighborhood. 

 15. The negative relationship with the area of land, given that the area of 
construction is already controlled for, might be signaling that houses are located in 
poorer areas within socioeconomic strata.

 16. For rents (results not reported), the most important variable is the number 
of rooms, followed by the socioeconomic stratum, the average education of the 
census sector, and whether the household has gas available for cooking.

 17. Medellín’s bus rapid-transit system is called Metro-Plus. Although it was 
under construction at the time of the survey, households knew where its stations 
would be located.

 18. For a survey on this topic, see Frey and Stutzer (2002) or van Praag (2007). 
The terms life satisfaction and happiness are used interchangeably here because 
previous work by Blanchflower and Oswald (2004) and Di Tella, MacCulloch, and 
Oswald (2001) has found the terms’ implications to be similar.

 19. Note that the question used is different from the one traditionally included 
in the European Social Survey (namely, “All things considered, how satisfied are 
you with your life as a whole nowadays? Please answer using this card, where 
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0 means extremely dissatisfied and 10 means extremely satisfied.”) or in the German 
Socio-Economic Panel (“In conclusion, we would like to ask you about your sat-
isfaction with your life in general, please answer according to the following scale: 
0 means completely dissatisfied and 10 means completely satisfied: How satisfied 
are you with your life, all things considered?”).

 20. You will find similar applications in Di Tella and MacCulloch (2007) and 
Ferrer-i-Carbonell and van Praag (2002). 

 21. Old and new SISBEN (System for the Selection of Beneficiaries of Social Pro-
grams) are proxy means tests used to target social public expenditure in Colombia.

 22. For example, see Frey and Stutzer (2002), Layard (2003), and the refer-
ences therein.

 23. A deeper analysis of the role of children can be found in Medina, Morales, 
and Núñez (2008). 

 24. To estimate indexes by census sector, we identify the location of the 200 
neighbors closest to the centroid of each census sector (either located in that spe-
cific census sector or located elsewhere); and, on that basis, we define a bandwidth 
for each census sector with which we construct biweight kernels. We found similar 
results when using the nearest 400 neighbors.

 25. This figure is 12 times the amount of an annual perpetuity at the 10 percent 
discount rate. A discount rate of 15 percent would imply a present value of $1,700, 
very similar to the one for Bogotá.

 26. It is a bit surprising that the negative average obtained for the indexes 
based on LS models is more negative in Medellín than in Bogotá. According to our 
approach, it would imply that individuals are pricing negative characteristics in a 
magnitude they cannot afford to fully compensate with their reported incomes. 
This fact suggests a gap between the way household heads consider what charac-
teristics should be worth and what they are actually willing to pay to get them.

 27. These are the programs known as Bogotá Cómo Vamos and Medellín Cómo 
Vamos. They are part of a wider cities-monitoring network called Red de Ciudades.
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Pricing Amenities in Urban 
Neighborhoods of Costa Rica

Luis J. Hall, Juan Robalino, 
and Róger Madrigal

More than 60 percent of Costa Rica’s population lives in cities (INEC 
2000), and those people face challenges particular to highly concentrated 
population areas. To identify the demands of people living in urban areas, 
this chapter uses census data and a life satisfaction (LS) survey. Also exam-
ined are how people value amenities in urban neighborhoods and their 
general life satisfaction.

Following Blomquist, Berger, and Hoehn (1988) and Gyourko, Kahn, 
and Tracy (1999), this chapter shows how neighborhood amenities and 
public goods influence the pricing of neighborhoods. The chapter addi-
tionally uses detailed census data on housing characteristics and introduces 
neighborhood amenities using geographic information systems. These 
data permit detailed and precise calculations of neighborhood amenities 
and improved controls for unobservable effects. For instance, instead of 

This chapter was developed as part of the Latin American Research Network 
Project “Quality of Life in Urban Neighborhoods in Latin America and the Carib-
bean.” The research would not have been possible without financial support from 
the Inter-American Development Bank Research Network and the support of the 
Environment for Development Initiative at Centro Agronómico Tropical de Inves-
tigación y Enseñanza (CATIE), where this research was hosted. Additionally, we 
thank Andrea Collado and the Central American Center of Population at the Uni-
versity of Costa Rica for their outstanding work in the application of the survey. We 
thank Diego Chaverri and Laura Villalobos for their excellent research assistance. 
Finally, we thank the advisory committee, Eduardo Lora, Andrew Powell, Pablo 
Sanguinetti, and Bernard M.S. van Praag, for their valuable advice and support 
throughout this project; and all the other Latin American research teams for their 
constructive and helpful comments. All errors are our own.



162 hall, robalino, and madrigal

determining whether there is a fire department within the neighborhood, 
the distance from the nearest fire department to the respondent’s home is 
considered. Data of this type are also available for health variables (such 
as distance to clinics and hospitals) and education characteristics (such as 
distance to neighboring schools). 

Wages and rent differentials across neighborhoods also can be used to 
estimate price amenities. Within San José’s metropolitan area, only rent 
differentials are considered (as in Linneman 1980); however, the estima-
tion of price amenities outside San José also considers wage differen-
tials (as in Blomquist, Berger, and Hoehn 1988). This distinction is made 
because wages within San José do not reflect differences in price amenities, 
as people are able to live in one neighborhood and work in another. People 
in urban areas outside San José, however, tend to work in the area where 
they live and are restricted by a smaller labor market.

The relative importance of housing and neighborhood amenities in deter-
mining rents is calculated following Linneman (1980), and neighborhood 
amenities are found to explain 39 percent of the standardized variation of 
rents. These price estimates are used to compute an index with results simi-
lar to those of previous studies (MIDEPLAN 2007). Some neighborhoods 
present consistently good profiles of both housing characteristics and ame-
nities; other districts fare well in one dimension, but poorly in another. 
This fact suggests that indirect policy measures could reduce inequality in 
urban areas by improving neighborhood amenities. Other factors consid-
ered include geographic differences in the valuation of amenities and the 
relationship between wages and the pricing of amenities.

To provide more detailed discussions of neighborhood amenities, addi-
tional research for this chapter included a survey on the quality of life 
(QoL) in the metropolitan area of San José, gathering data on other fac-
tors driving the QoL and on individuals’ subjective valuations of their life 
satisfaction. The latter has garnered attention in the literature (see Di Tella 
and MacCulloch 2006; Kahneman and Krueger 2006; and van Praag and 
Ferrer-i-Carbonell 2004). Among subjective variables, housing and safety 
satisfaction are the key determinants of life satisfaction. This chapter 
thus enables policy makers at both national and local levels to identify 
disadvantaged urban areas and determine the most effective interven-
tions. The findings presented also might help individuals and firms make 
more informed decisions concerning their locations and what they should 
demand from the local and central governments.

Data and Descriptive Statistics

Data were drawn from several sources: the 2000 Housing and Popula-
tion Census, the 2003 Multipurpose Household Survey, and geographic 
information systems’ neighborhood amenity variables. This section 
describes these data sets in detail.
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2000 Housing and Population Census Data

The unit of analysis is a household. In the 2000 census, 1,034,893 house-
holds were counted across Costa Rica. Of those households, 605,821 
households (58.53 percent) were located in urban areas and peripheral 
urban areas (for formal definitions of “urban” and “peripheral urban” 
areas, see INEC 2000). Census tracts are divided into urban, peripheral 
urban, rural, and sparse rural areas, according to the classification that 
appears in the census. 

The census tract represents the smallest geographic division available, 
and districts are composed of census tracts. Counties are composed of 
districts; and provinces, in turn, are composed of counties. The analysis 
focuses on the urban and peripheral urban census tracts of two areas: (1) 
the metropolitan area defined as the greater metropolitan area of San José 
(GAM), including the metropolitan area of San José (AMSJO); and (2) 
other urban areas of Costa Rica.

Table 6.1 shows the population and population density of these urban 
areas. Most residents live in GAM; and AMSJO is the most densely popu-
lated urban area. Regardless of location, however, each census tract has 
approximately 250 people because those tracts are designed to facilitate 
census interviews. 

Of the 605,821 households in urban areas, only 20 percent rent their 
homes. People in San José tend to rent their houses more often than do 
people in other urban areas (table 6.1). Hall, Madrigal, and Robalino 
(2008) suggest that there is spatial segregation in the distribution of rents, 
though statistical tests are needed to confirm this hypothesis.

The 2000 census additionally contains a series of housing and house-
hold characteristics. Table 6.1 shows the average household size for each 
of the areas under analysis. The size of households across Costa Rica does 
not vary significantly within urban areas, nor does the average number 
of rooms and bedrooms. The share of houses in poor condition is higher 
outside GAM than inside GAM. Electricity and water access are wide-
spread in all urban areas, although these services have better coverage 
inside GAM.

The number of rooms and water access are used as a proxy for hous-
ing conditions in AMSJO. A high concentration of houses with a higher 
number of rooms is found in the east and west sections of AMSJO. Smaller 
houses are found in the south, and medium-size houses are found in the 
north. Water access in AMSJO, however, is uniformly distributed (see 
Hall, Madrigal, and Robalino 2008).

2003 Multipurpose Household Survey Data

Because individuals might be willing to accept a lower (higher) wage for 
living in a neighborhood that generates amenities (disamenities), wage 
behavior is important for determining the implicit price of neighborhood 
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Table 6.1 Urban Characteristics

Characteristic AMSJO GAM

Urban areas 
outside 
GAM

All urban 
areas

Population (2000 census)

Population (n) 975,175 1,653,854 595,442 2,249,296

Population per 
km2 (n) 6,129 4,796 1,963 3,470

Average population 
per CT (n) 251 253 238 249

Household characteristics

Households (n) 264,530 439,976 165,845 605,821

Households 
renting (n) 63,191 91,938 29,227 121,165

Households 
renting (%) 23.9 20.9 17.6 20.0

Housing characteristics

Average household 
size 3.92 3.99 3.90 3.97

Average number of 
bedrooms 2.59 2.16 2.45 2.56

Average number of 
rooms 5.09 5.14 4.73 5.03

House condition: 
good (%) 65.5 67.8 59.3 65.5

House condition: 
regular (%) 20.9 19.6 23.8 20.8

House condition: 
poor (%) 7.4 6.6 8.9 7.2

Access to electricity 
(%) 99.9 99.8 99.3 99.7

Access to water (%) 91.3 91.3 87.5 90.2

Labor market (2003) 

Head of household 
unemployment 
rate (%) 2.52 2.57 3.93 3.04

(continued)
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Table 6.1 Urban Characteristics (continued)

Characteristic AMSJO GAM

Urban areas 
outside 
GAM

All urban 
areas

Head of household 
monthly wages 
(colones) 188,725 178,616 133,661 166,177

Education

Primary school 
finished (%) 90.6 88.9 77.2 84.1

Secondary school 
finished (%) 40.3 39.2 27.4 34.3

Diploma (%) 5.8 6.0 4.2 5.2

Bachelor’s degree (%) 6.7 5.8 3.7 4.9

Postgraduate studies 
(%) 2.8 2.8 0.8 2.0

Labor affiliationsa

Unions (%) 4.7 4.8 8.0 6.1

Cooperatives (%) 9.5 9.5 14.7 11.6

Solidarity 
associations (%) 13.4 14.1 8.5 11.8

Socioeconomic status of CT

High (%) 42.6 38.3 43.8 39.8

Medium (%) 41.2 50.2 36.7 46.5

Low (%) 16.2 11.4 19.6 13.7

Source: Authors’ compilation. 
Note: AMSJO = metropolitan area of San José; CT = census tract; GAM = greater 

metropolitan area of San José, including AMSJO; km2 = square kilometer. 
a. It may add up to more than 100 percent because some of the workers may 

belong to more than one organization.

characteristics. The 2003 Multipurpose Household Survey is used to 
obtain labor market information. 

Heads of household are considered, under the assumption that they 
make location decisions based on the goal of maximizing their welfare. 
Only employed heads of households are considered so that the survey may 
focus on people who have to work in a specific place and whose remunera-
tion only comes from selling their labor. Table 6.1 shows their unemploy-
ment rates and wage levels. Unemployment is lower inside GAM, and 
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lower still inside AMSJO. Likewise, wages are higher in GAM, and even 
higher in AMSJO. 

Labor force characteristics. Also shown in table 6.1 are the characteristics 
of the labor force. People in AMSJO are more educated than people in 
the rest of the urban areas, and they are less likely to belong to a union 
or cooperative. These findings reveal the importance of controlling for a 
variety of explanatory variables of wage differentials.

Neighborhood data. Information was obtained at the census-tract level; 
and neighborhood variables are divided into social neighborhood charac-
teristics, environmental (dis)amenities, and public goods:

•  Social neighborhood characteristics—An important set of neighbor-
hood characteristics is related to neighborhood composition. The 
following characteristics clearly affect housing location decisions 
and rents:

 •  Socioeconomic status—A census tract’s socioeconomic status is 
defined on the basis of a series of individuals’ socioeconomic char-
acteristics. Table 6.1 shows the share of census tracts in each socio-
economic stratum. Although areas outside the metropolitan area 
contained tracts of relatively lower socioeconomic status, high and 
medium socioeconomic levels do not show any clear patterns. 

 •  Political participation—District-level information on the percent-
age of individuals who voted in the 2002 election might reflect 
how politically active neighbors are. 

•  Environmental (dis)amenities—This group includes variables related 
to contamination and environmental risk. Because rivers are associ-
ated with high levels of contamination and odors within urban areas 
of Costa Rica, the distance from the centroid of each census tract 
to the closest river is calculated. Physical and natural characteristics 
of neighborhoods were also computed for this study, using tract-
level data for average precipitation, average slope of the terrain, and 
geographic information on the risk of flood and volcanic eruption. 
Finally, the distance from each census tract to the epicenter of every 
earthquake greater than 3.0 on the Richter scale that occurred from 
2000 to 2004 is calculated. (This variable serves as a proxy for ex-
pectation of earthquakes.)

•  Public goods—The following public goods affect neighborhood QoL: 
 •  Roads—Besides their obvious role as infrastructure, roads can serve 

as a proxy for contamination. For each census tract, the lengths of 
primary, secondary, and neighborhood roads were determined; 
and the density of each type of road was calculated.

 •  Educational facilities—The distances from each tract to the closest 
primary school and secondary school were calculated. 
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 •  Fire departments—The distance from each census tract to the clos-
est fire department was used as a measure of neighborhood fire 
protection. 

 •  Health facilities—The distance from the centroid of the census 
tract to the closest facility was calculated. 

 •  Recreation areas—The distances to national parks, biological 
reserves, and national monuments from each census tract were 
computed. 

 •  Safety—Given the wide variety in the types of crimes, a county-
level index of safety developed for Costa Rica by the United 
 Nations Development Programme in 2004 was used. 

That highly detailed information is used to calculate prices of neighbor-
hood amenities.

Pricing Amenities, Using Hedonic Analysis

Wages and rents are simultaneously determined, and both are affected by 
neighborhood amenities. Following Blomquist, Berger, and Hoehn (1988), 
the implicit price of the amenity is composed of (1) the sum of the land expen-
diture differential and (2) the negative of the wage differential. Changes in 
rents and wages are considered because when the amount of an amenity in 
neighborhood k increases, people will move into the neighborhood—leading 
to an increase in housing demand and therefore an increase in rents. How-
ever, the supply of labor will increase and wages will also decrease. People 
will move in until what they pay extra (increase in housing expenditures 
plus decrease in wages) equals the benefit of the additional amount of the 
amenity. The change of housing expenditures in equilibrium is represented 
by hk (dpk / dak), where hk represents the amount of housing consumed 
by the household, and (dpk / dak) represents the change in the equilibrium 
prices of housing as a result of the change in the amenity. The change in 
equilibrium wages produced by the change in the amenity is represented by 
(dwk / dak). Therefore, the implicit price of amenity k can be written as

f h dp da dw dak k k k k k= −( ) . (6.1)

To determine those two components, changes in housing expenditures and 
wages with the amount of amenities are estimated. 

The Box-Cox search procedure is used to determine the functional form 
of the hedonic equations for rents and wages. Formally, both coefficients l 
(within the range from –0.2 to 1.4)1 and d (that could only take the value 
of either 0 or 1) are estimated in the equation,

Y
b b

X
i

i

nλ

λ
− = + − +

=
∑1 1

0

1

δ

δ
ε, (6.2)



168 hall, robalino, and madrigal

where the dependent variable Y is estimated first for rents and second for 
wages, and where X represents the set of explanatory variables. 

The data set provides rent information only for people who actually 
rent the house or for people who are currently working. This is treated as 
an endogenous selection mechanism that may bias estimations, producing 
inadequate amenity prices. Following Heckman (1979), sample selection 
is corrected. Following standard practice in labor economics, correction is 
also made for self-selection bias in the wage equation in relation to labor 
participation decisions.

It also is assumed that neighborhoods have different land and labor 
markets. This assumption is plausible in estimating the prices of city 
amenities, but less so for neighborhood amenities; workers may live in 
one neighborhood with the amenities they prefer and work in a different 
neighborhood. If this is true, amenity price will be captured solely by the 
housing market. The empirical analysis thus examines within-city effects 
using only the housing market, and across-city effects using both housing 
and labor markets.

Results and Amenity Prices for AMSJO

The “b” column of table 6.2 presents the estimates of b from equation 
(6.1), and the “Monthly price” column presents the estimated implicit 
price. The price is obtained by transforming the coefficient, using

b b y' (( ) )( )= −1 λ , (6.3)

following Blomquist, Berger, and Hoehn (1988), where y–  is the sample 
mean monthly rent (and wages for the following sections). This is how 
much an average household benefits from using an additional unit of the 
amenity for a month. The “Mean” column of the table presents each spe-
cific amenity’s mean contribution to the AMSJO neighborhoods; and the 
“25%,” “50%,” and “75%” columns show the contributions of each of the 
amenities by quartiles (the first, second, and third quartiles, respectively). 

Maximizing the log likelihood finds that d equals 1 and that l equals 
0.1006. These results are similar to what Blomquist, Berger, and Hoehn 
(1988) found (d = 1 and l = 0.2). 

Most of the coefficients in the “b” column are statistically significant. 
Regarding the sign of the coefficient, all of the statistically significant coeffi-
cients produce the expected signs. A higher number of rooms leads to higher 
rents, implying that the price of each additional room is positive. This price 
represents how much an additional room is valued by the average house-
hold. If the floors, walls, roofs, and ceilings are in good condition, the price 
of the house also increases. The type of water source and sewerage also has 
a significant effect on price, which decreases when water is not supplied by 
the national water company (Acueductos y Alcantarillados) and when the 
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(continued)

Table 6.2 Rent Regression with Selection Correction for AMSJO 

Amenities b
Monthly

pricea

Component of the index 

Mean 25% 50% 75%

Housing characteristics

Number of 
bedrooms 0.55*** 9,500 24,886 22,439 24,887 27,382

Number of rooms 
(no bedrooms) 0.33*** 5,791 14,707 12,535 14,146 16,297

Floor (good) 0.24*** 4,198 3,043 2,448 3,205 3,798

Walls (good) 0.44*** 7,644 5,414 4,320 5,662 6,857

Walls of blocks 0.82*** 14,083 9,691 7,041 10,026 13,351

Roof (good) 0.32*** 5,614 3,957 3,186 4,101 4,940

Ceiling (good) 0.43*** 7,534 6,152 5,560 6,918 7,401

Water source: 
community 
organization –0.36*** –6,235 –199 0 0 0

Water source: rain –0.82** –14,189 –11 0 0 0

Water source: well 0.13 2,291 3 0 0 0

Water source: river –0.89*** –15,287 –16 0 0 0

Sewer: septic tank –0.10*** –1,856 –603 –1,349 –179 –30

Sewer: latrine –0.21* –3,609 –44 0 0 0

Sewer: other –0.33*** –5,728 –48 0 0 0

No sewer 0.09 1,555 7 0 0 0

Exclusive 
bathroom for 
the household 0.48*** 8,339 8,116 8,339 8,339 8,081

Electricity supplied 
not by CNFL –0.24*** –4,206 0 0 0 0

No electricity 
supplied –0.70** –12,059 –16 0 0 0

Total housing 
characteristics 
contribution 75,072 70,211 75,779 81,716

Housing relative 
importance (%) 60.8      

Neighborhood characteristics

Safety index 0.46*** 7,953 4,077 2,226 3,976 5,328

Slope degrees –0.01*** –177 –1,309 –1,644 –837 –380
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Table 6.2 Rent Regression with Selection Correction for AMSJO 
(continued)

Amenities b
Monthly

pricea

Component of the index 

Mean 25% 50% 75%

Precipitation 
(mm3) –0.12** –2,154 –4,478 –4,308 –4,308 –4,308

Risk of being 
affected by an 
eruption –0.13** –2,316 –2,024 –2,316 –2,316 –2,316

Log distance 
to national 
parks (km) –1.25*** –21,589 –57,751 –53,840 –59,005 –61,543

Log distance to 
clinics (km) 0.01 175 42 –42 46 140

Log distance 
to secondary 
schools (km) 0.02 364 –161 –296 –128 13

Log distance to 
primary schools 
(km) 0.00 59 –49 –71 –42 –20

Log distance to 
rivers (km) 0.06*** 1,054 –1,035 –1,665 –887 –250

Log distance to 
fire departments 
(km) 0.05** 968 638 244 730 1,174

Log distance to 
Sabana Park 
(km) –0.54*** –9,419 –17,997 –15,497 –19,493 –22,064

Log distance to 
Peace Park (km) 1.35*** 23,273 65,655 62,467 65,594 68,625

Length of primary 
roads (km) –0.46*** –7,974 –146 0 0 0

Length of 
secondary roads 
(km) 0.23*** 4,098 180 0 0 0

Length of urban-
neighborhood 
roads (km) 0.57*** 9,785 4,691 1,689 3,028 4,826

Tract qualified as 
poor –0.35*** –6,133 –1,092 0 0 0

Total 
neighborhood 
characteristics 
contribution –10,444 –12,271 –11,117 –8,170

(continued)
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source of the water is rain or a river. A house’s price additionally decreases if 
it is not connected to a sewer network, having instead only a septic tank or 
latrine. As expected, the source of electricity also affects rent levels. Houses 
covered by the national electric company (Compañía Nacional de Fuerza y 
Luz) are more valued. 

Intuitive results are found for most neighborhood factors. The safety 
indicator price suggests that safer neighborhoods have higher rents. How-
ever, steep terrain, high precipitation levels, and high volcanic eruption 
risk reduce values. People value living close to national parks, whereas 
proximity to rivers (highly polluted in the city) negatively affects rents. Pri-
mary roads are negatively valued in San José because they are associated 
with contamination and noise; but secondary, urban, and neighborhood 
roads are positively valued. It is surprising to find that proximity to pri-
mary and secondary schools has a negative (but statistically insignificant) 
effect, and proximity to fire departments is negatively valued (perhaps 
because of associated noise). Finally, rents decrease significantly if the cen-
sus tract is classified as being of a low socioeconomic stratum. 

Following Linneman (1980), the relative importance of housing and 
neighborhood amenities in determining rents is calculated as the ratio of 
the sum of the absolute beta coefficients for neighborhood amenities to 
the same sum for all the amenities included in the regression. The beta 

Table 6.2 Rent Regression with Selection Correction for AMSJO 
(continued)

Amenities b
Monthly

pricea

Component of the index 

Mean 25% 50% 75%

Neighborhood 
amenities relative 
importance (%) 39.2      

Other parameters

Constant 16.081***

Selection 
Parameter –0.224

Lambda 0.101      

Source: Authors’ compilation.
Note: AMSJO = metropolitan area of San José; CNFL = Compañía Nacional de 

Fuerza y Luz; km = kilometer; mm3 = cubic millimeter. To obtain these values, esti-
mated prices were multiplied by quantities of the amenity. Price amenities are mea-
sured at the mean prices in 2000, when C 308 = $1.

a. The price was calculated following Blomquist, Beger, and Hoehn (1988). 
Price = b*(average of Y)^(1-l), where b is the estimated coefficient from the best 
functional form and Y is the dependent variable. The dummy left out for sewer is 
being connected to a sewer network. The dummy left out for water source is being 
supplied by the national water company.

*p < .10  **p < .05  ***p < .01.
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coefficients are a measure of the standardized impact of a variable, and are 
defined as bi (σI / σy). Neighborhood amenities explain 39.15 percent of 
the standardized variation of housing rents, which shows the importance 
of neighborhood amenities within San José.

Also examined is the distribution of the value of housing and neighbor-
hood characteristics. For housing characteristics, the mean and the median 
differ by less than 1 percent; and the distances from the median to the first 
quartile and third quartile are similar, indicating a symmetric distribution. 
For neighborhood characteristics, however, the mean is 10 percent higher 
than the median, which implies that more than 50 percent of the neigh-
borhoods are worse-off than the mean neighborhood characteristics. In 
addition, there is a wider gap between the median neighborhood and the 
neighborhood in the top quartile than between the median neighborhood 
and the neighborhood in the lowest quartile, indicating that some neighbor-
hoods are significantly better off than most others in the metropolitan area. 
These results suggest that neighborhood characteristics create a regressive 
effect on welfare distribution.

Neighborhood Rankings for AMSJO 

The value of the endowment of amenities offered by each district can be 
calculated by taking the vector of amenities. This value is taken as the QoL 
index to rank the districts considered. Three rankings are estimated: the 
first considers housing as well as neighborhood characteristics, the second 
considers only neighborhood characteristics, and the third considers only 
housing characteristics. Formally, the index is defined as

QLI f ak i ki

i

I

=
=
∑

1

, (6.4)

where f refers to the price of the amenity (uniform across urban cities, 
equilibrium value); a refers to the quantity of amenity i in urban neigh-
borhood k; and I is the number of housing characteristics, neighborhood 
amenities, or both. The index is obtained for each census tract. For pur-
poses of illustration, however, the index is aggregated at the district level 
by averaging the indexes of its constituent census tracts (so that districts 
easily can be identified by a name rather than a number).

Among the 51 districts in AMSJO, the value of the index based on 
housing and neighborhood characteristics ranges from $143 to $370, and 
the value of the index based on neighborhood characteristics ranges from 
–$67 to $27. Finally, the index based on housing characteristics ranges 
from $183 to $343. 

Table 6.3 presents overall rankings of urban districts in AMSJO as well 
as decompositions into neighborhood and housing characteristics. The 
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Table 6.3 Ranking of Districts by Housing and Neighborhood 
Characteristics

District name

Housing and 
neighborhood 
characteristics

Neighborhood 
characteristics

Housing 
characteristics

Rank Value Rank Value Rank Value

Sanchez 1 370 1 27 1 343

San Rafael 2 285 2 9 8 275

Mata Redonda 3 275 10 –23 2 299

Carmen 4 264 11 –24 3 287

San Vicente 5 258 8 –20 6 277

Anselmo Llorente 6 254 13 –28 4 281

San Isidro 7 245 3 –5 23 250

San Pedro 8 238 20 –32 10 271

San Juan 9 237 16 –30 11 267

Sabanilla 10 237 35 –39 7 276

Colima 11 236 12 –27 14 263

Escazú 12 235 4 –11 26 246

Gravillas 13 235 25 –36 9 271

San Francisco de 
Dos Ríos 14 231 44 –47 5 278

San Antonio 15 228 30 –37 12 265

Patalillo 16 228 5 –15 28 242

Curridabat 17 226 33 –38 13 264

Mercedes 18 225 29 –37 15 262

San Rafael 19 224 14 –28 20 252

Calle Blancos 20 222 19 –32 17 254

Granadilla 21 222 18 –31 19 252

Pavas 22 220 9 –20 29 240

Mata de Platano 23 220 22 –34 18 254

Zapote 24 216 41 –45 16 260

Ipis 25 215 17 –30 27 246

Damas 26 212 26 –36 25 248

Guadalupe 27 211 37 –40 22 251

(continued)
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Table 6.3 Ranking of Districts by Housing and Neighborhood 
Characteristics (continued)

District name

Housing and 
neighborhood 
characteristics

Neighborhood 
characteristics

Housing 
characteristics

Rank Value Rank Value Rank Value

San Antonio 28 211 7 –19 35 230

Desamparados 29 207 39 –42 24 249

Hatillo 30 205 42 –46 21 251

Catedral 31 196 38 –41 31 238

San Rafael Arriba 32 194 31 –38 33 232

Leon XIII 33 193 24 –35 37 228

Merced 34 192 27 –37 36 228

San Rafael Abajo 35 189 43 –46 32 235

San Sebastián 36 188 45 –51 30 239

Uruca 37 181 21 –33 41 214

San Francsico 38 181 34 –39 39 220

Purral 39 180 23 –35 40 215

Salitrillos 40 176 6 –17 50 192

San Miguel 41 172 32 –38 44 210

Alajuelita 42 172 48 –59 34 230

Hospital 43 169 40 –42 42 211

San Jocesito 44 166 46 –54 38 220

San Felipe 45 165 36 –40 46 205

Cinco Esquinas 46 164 28 –37 48 200

Patarrá 47 154 15 –29 51 183

San Juan de Dios 48 148 50 –62 45 210

Tirrases 49 144 51 –67 43 211

Concepción 50 143 49 –61 47 204

Aserrí 51 143 47 –57 49 199

Source: Authors’ compilation.
Note: Table presents estimates of equilibrium prices per month in 2000 dollars.

order is as expected. In particular, very rich urban neighborhoods (such as 
Sanchez, San Rafael, and Mata Redonda) appear at the top, and extremely 
poor urban neighborhoods (such as Salitrillos, Patarrá, and Concepción) 
appear lower in the rankings. 
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The data nonetheless provide some unexpected results. For example, 
Mata Redonda ranks 2nd in housing characteristics, but 10th in neighbor-
hood amenities; Escazú ranks 26th in housing characteristics, but 4th in 
neighborhood amenities. Those findings suggest that public policy might 
be able to increase the welfare of people living in districts with low-value 
neighborhood characteristics. 

Pricing Amenities in Different Urban Areas

Hedonic pricing methods again are used to test whether amenities are 
valued differently across urban areas. GAM is considered first, using 
results for both AMSJO and GAM.2 The results are presented in table 6.4. 
Whereas safety, slope, and precipitation coefficients are very similar in 
both areas, volcanic eruption risk in GAM has a significantly greater effect 
than in AMSJO. The effect of national parks changes significantly in terms 
of both coefficient and prices. People in AMSJO place a significantly higher 
value on living close to a national park than do people in GAM. People 
inside AMSJO might be more restricted in their access to green areas, and 
therefore tend to value proximity to a national park more highly. 

Distance to primary and secondary schools is insignificant in both areas. 
People in GAM tend to negatively value proximity to clinics, whereas such 
distances do not seem to matter in AMSJO. The sign of the coefficient for 
the distance to San José’s Sabana Park is the same in both areas. However, 
the effect of proximity to the park is significantly lower in GAM. 

The negative effects of primary roads are reduced significantly when 
GAM is considered. Although primary roads are associated with noise 
and pollution, they could facilitate transportation for areas farther from 
downtown. Secondary roads lose value, although small urban neighbor-
hood roads have very similar coefficients. 

Table 6.5 considers all urban areas in Costa Rica, measuring the prices 
of amenities by their effects on labor markets. As discussed above, amenities 
affect the amount of workers in an urban area; in turn, that affects wages. For 
example, when all urban areas are considered, the safety index seems not to 
correlate with rents. However, safety is significantly correlated with lower 
wages, meaning that people would have to accept lower wages to live in a 
safe neighborhood. This effect is significantly higher in urban areas. 

However, amenities also could affect the location of firms, in turn affect-
ing wages. Even though slopes seem irrelevant for rents when all urban 
areas are considered, they significantly affect the equilibrium wage. Because 
firms might tend to locate on plains, people actually may end up paying 
(through a reduction in their wages) for living in places with steep slopes. 

In urban areas, the risk of being affected by a volcanic eruption decreases 
rents in a fashion similar to what was found previously. Wages, however, 
are not significantly affected. Flood risk significantly reduces wages as 
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Table 6.4 Regression Results and Price Amenities with Selection 
Decision for AMSJO and GAM

Amenities

AMSJO GAM

b Price b Price

Safety index 0.46*** 7,953  0.52*** 6,801

Slope degrees –0.01*** –177  –0.01*** –165

Precipitation (mm3) –0.12** –2,154  –0.10*** –1,283

Risk of being affected by 
an eruption –0.13** –2,316  –0.23*** –2,980

Log distance to national 
parks (km) –1.25*** –21,589  –0.66*** –8,582

Log distance to clinics 
(km) 0.01 175  0.05*** 678

Log distance to secondary 
schools (km) 0.02 364 0.00 –58

Log distance to primary 
schools (km) 0.00 59 –0.01 –68

Log distance to rivers (km) 0.06*** 1,054  0.09*** 1,201

Log distance to fire 
departments (km) 0.05** 968  0.07*** 881

Log distance to Sabana 
Park (km) –0.54*** –9,419  –0.54*** –7,025

Log distance to Peace Park 
(km) 1.35*** 23,273  0.43*** 5,663

Length of primary roads 
(km) –0.46*** –7,974  –0.18*** –2,384

Length of secondary roads 
(km) 0.23*** 4,098 0.08 1,092

Length of urban-
neighborhood roads (km) 0.57*** 9,785  0.39*** 5,105

Tract qualified as poor –0.35*** –6,133  –0.39*** –5,140

Relative importance of 
negative amenities (%) 39.15 29.7

Lambda 0.1006  0.1217  

Source: Authors’ compilation.
Note: AMSJO = metropolitan area of San José; GAM = greater metropolitan area 

of San José, including AMSJO; km = kilometer; mm3 = cubic millimeter. Housing 
characteristics controlled. Prices are presented in 2000 colones, when C 308 = $1. The 
estimated coefficient has been specified to two decimal places.

*p < .10 **p < .05 ***p < .01.
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well as rents, so that people who want to live in a flood-prone place would 
actually have to pay to do so. Markets thus can be seen as reacting to risks 
and reducing the negative impact of this type of natural disaster. 

It is surprising to note that distance from earthquake sites has a negative 
coefficient. This means that the farther from an earthquake, the lower the 
rents. If, for example, house structures are resistant to earthquakes in GAM, 
the effect of earthquakes might be zero and the coefficient may be capturing 
some unobservable effect. However, when we look at urban areas outside 
GAM, the negative effect of earthquakes is shown to be significant.

The effects of roads also are interesting. Primary roads have a positive 
effect on rents in all urban areas, especially in those outside GAM. The 
positive effect of primary roads—reducing transportation costs—is greater 
than the negative effects of pollution and noise cited in AMSJO, with an 
increase in price from C 1,912 to C 5,280. The implicit price of an abun-
dance of secondary roads also increases when only areas outside GAM are 
considered (from having a negative value of C 1,194 to having a positive 
value of C 118). Small urban neighborhood roads become less important 
in urban areas outside GAM.

Finally, as expected, being in a poor neighborhood decreases rents (even 
more so outside GAM); but it also decreases wages. This negative effect on 
wages is larger outside GAM, switching the sign of the price (from having 
a negative value of C 1,334 to having a positive value of C 1,458). An 
average household will end up paying for living in a poor neighborhood 
because of the lower wage level they will be able to access.

It also would be interesting to include other amenities—such as garbage 
collection, provision of social events, proximity to coasts, and performance 
measures of health and education—to improve the precision of the index. 

The LS Approach

Research for this section included a survey on life satisfaction issues and 
QoL. The sample of 748 individuals is representative of AMSJO for socio-
economic strata (low, medium, and high) and for counties. For a detailed 
explanation of the survey, see Hall, Madrigal, and Robalino (2008). 

The survey included a question on subjective valuation of QoL: “In 
general, on a scale of 1 to 10, with 1 being the lowest score and 10 the 
highest score, how high or low is your quality of life?” Figure 6.1 shows 
the distribution of responses, with a mean of approximately 8.15 and a 
standard deviation of 1.39. 

Table 6.6 breaks down responses by county, finding considerable dis-
persion in the valuation of QoL across counties. The QoL subjective valua-
tion ranges from 7.67 to 8.68, almost one unit for the averages. Expressing 
the standard deviation in mean terms, the relative variation ranges from 
0.11 to 0.21 mean units. 
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Figure 6.1 Distribution of the Subjective Valuation of Life 
Satisfaction

Source: Authors’ illustration.

Additional survey questions involved housing, safety, health, and neigh-
borhood satisfaction. The responses are studied using formal methods 
proposed by van Praag and Ferrer-i-Carbonell (2004). Individual regres-
sions and explanatory variables presented for each component of life satis-
faction are found in Hall, Madrigal, and Robalino (2008). Overall QoL is 
explained using these four components, and tables 6.7 and 6.8 summarize 
the results. Finally, overall QoL is explained using the same explanatory 
variables as in each of the four individual satisfaction domains. 

Housing, health service, safety, and neighborhood satisfaction are then 
used as explanatory variables for overall QoL. A variable, Z, obtained 
from a first components analysis of these four elements, is used to disen-
tangle potential endogenous effects (see van Praag and Ferrer-i-Carbonell 
2004 for details). All of the variables are positively associated with over-
all QoL valuation, and all but neighborhood satisfaction are statistically 
significant (see table 6.7). Table 6.8 uses predicted values of these four 
components obtained from the previous four regressions; and, under 
these conditions, shows that health satisfaction, in particular, becomes 
insignificant. 

Finally, variables previously used to explain each of the satisfaction 
domains are now used to explain overall QoL, with results presented 
in Table 6.9. The presence of gangs decreases QoL, and life satisfaction 
is increased by the quality of policing. Housing characteristics have an 
important impact on overall valuation of life.
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Conclusion

Wages and rent differentials across neighborhoods were used to estimate 
price amenities. For AMSJO, the price of safety is positive—that is, safer 
neighborhoods are more valuable. Average slopes negatively affect the 
value of the neighborhood: on average, the steeper a neighborhood is, the 
lower its value. Precipitation has a negative effect on the value of a house; 
and people value significantly less those areas with a high risk of being 
affected by volcanic eruption.

Table 6.7 LS Regression Explained by Other Subjective 
Valuations, Model COLS

Variable Coefficient

Housing satisfaction 0.19***

Safety satisfaction 0.09**

Health facilities satisfaction 0.08**

Neighborhood satisfaction 0.07

Z (first component analysis) –0.14

Constant 5.35***

Observations (n) 635

Log likelihood –1,083

Source: Authors’ compilation.
Note: COLS = cardinal ordinary least squares; LS = life satisfaction.
**p < .05 ***p < .01.

Table 6.8 LS Regression Explained by Predicted Subjective 
Valuations, Model COLS

Variable Coefficient

Housing satisfaction 0.31***

Safety satisfaction 0.11*

Health facilities satisfaction –0.04

Neighborhood satisfaction 0.6

Z (first component analysis) 0.24***

Constant 4.55***

Observations (n) 633

Log likelihood –1,064

Source: Authors’ compilation.
Note: COLS = cardinal ordinary least squares; LS = life satisfaction.
*p < .10 ***p < .01.
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Table 6.9 LS Regression Explained by Objective Variables, 
Model COLS

Variable Coefficient

Sex (male = 1) –0.01

ln (age) 2.42

ln (age squared) –0.35

ln (children in the household + 1) 0.01

Log of income 0.03

Log of number of people in the household –0.21

Number of rooms 0.03

Robbed in the last six months 0.01

Presence of vandalism –0.09

Presence of auto theft 0.09

Presence of dangerous driving –0.08

Presence of dangerous-looking individuals 0.14

Presence of gangs –0.36***

Police quality 0.20*

Safety index –0.24

Time to clinic –0.01

Needed medical attention –0.13

Reported not receiving adequate attention –0.26

Time to reach a park 0

Distance to fire departments (km) 0.00*

Distance to primary schools (km) 0

Distance to secondary schools (km) 0

Distance to clinics (km) 0

Length of primary roads (km) 0.00**

Length of secondary roads (km) 0

Length of neighborhood and urban roads (km) 0

Distance to national parks (km) 0

Average slope 0

Floor made of cement –0.32*

Floor made of wood –0.41*

Rented house –0.33**

(continued)
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Additionally, people value living close to national parks. Proximity 
to rivers negatively affects the level of rents—perhaps reflecting people’s 
reaction to the highly contaminated rivers inside the city. The presence of 
primary roads is negatively valued; however, the presence of urban and 
neighborhood roads is positively valued within San José. 

Neighborhood amenities explain 39 percent of the standardized varia-
tion of rents. The distribution of the contributions of housing and neigh-
borhood characteristics to the level of rents was also considered. For 
housing characteristics, the mean and the median are very similar (less 
than 1 percent difference). This is not the case for neighborhood char-
acteristics. First, the mean is 10 percent higher than the median, which 
implies that more than 50 percent of neighborhoods are worse off than the 
mean neighborhood characteristics. Second, there is a wider gap between 
the median neighborhood and the neighborhood in the top quartile than 
between the median neighborhood and the neighborhood in the lowest 
quartile. This is evidence that some neighborhoods are significantly better 
off than most of the neighborhoods in the metropolitan area—suggesting 
that neighborhood characteristics create a regressive effect on welfare 
distribution.

Perhaps it is surprising that districts like Mata Redonda rank very 
highly in housing characteristics, but poorly in neighborhood amenities; 
whereas districts like Escazú rank poorly in housing characteristics, but 
highly in neighborhood amenities. These findings reveal the potential 
of indirect policy measures to reduce inequality in urban areas through 
improvement of neighborhood amenities.

Wages represent an important and possibly underappreciated compo-
nent of implicit price amenities. In fact, 12 percent and 17 percent of the 
standard deviation of the wage can be explained by environmental ame-
nities in all urban areas and in urban areas outside GAM, respectively. 
For some disamenities—such as the risk of being affected by floods—
firms’ avoidance of certain areas plays so important a role that prices of 
the amenities switch sign when wage effects are considered. Individuals 

Table 6.9 LS Regression Explained by Objective Variables, 
Model COLS

Variable Coefficient

Constant 4.31

Observations (n) 671

Log likelihood –1,122

Source: Authors’ compilation.
Note: COLS = cardinal ordinary least squares; km = kilometer; LS = life 

satisfaction. Dummy left out for type of floors is ceramic floor. 
*p < .10 **p < .05 ***p < .01.

(continued)
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actually would end up paying to live in an area with a risk of being 
affected by a flood because wages are significantly lower in such an area. 
This finding implies that the decisions firms make regarding their loca-
tions might reduce the effect of disasters because probabilities of these 
disasters change and firms change location (provided full information is 
available). 

Differences in how people value amenities also are found to be impor-
tant. Prices change in different areas, according to differences in demand. 
For instance, in more sparse urban areas, distance to national parks 
becomes less important; distance to primary roads, however, becomes 
more important. 

Further regressions on aspects of QoL, as well as overall valuation of 
QoL, yield the expected results. However, results change when predicted 
(instead of real) values of those domains are used: health satisfaction, for 
instance, becomes insignificant. On that basis, housing and safety satisfac-
tion appear to be the key components in determining life satisfaction.

Finally considered are the variables that make up the domains used to 
explain QoL. Although income seems to be insignificant, it appears that 
the factors affecting QoL are being controlled for, and those factors must 
be purchased. In other words, income alone might not generate QoL, but 
the goods bought by that income do generate it.

Whether the LS approach and hedonic price approach are comparable 
remains under discussion. One method might be better for estimating 
prices of specific goods than the other method. The better uses might 
depend on the type of good, whether the assumptions of the hedonic price 
method hold (labor and housing market conditions), and whether the 
assumptions of the LS approach hold. Here, the use of both methods finds 
housing and safety characteristics to be highly valued in Costa Rica.

The findings of this study will enable policy makers at both the national 
and local levels to identify which urban areas are disadvantaged, and to 
determine what actions will be most effective for improving the QoL there. 
The information generated may help individuals and firms make more 
informed decisions concerning where to live or locate and what to demand 
as a community from local and central governments. 

Notes

1. Note that choosing this functional form is more general than just taking the 
logs. We are allowing the data to show us if taking the logs (l = 0) is better than 
other specifications (λ ≠ 0).

2. In this analysis, only the rent regression was considered because when we 
look at one city, anyone living within GAM can access any job position in GAM. 
So, amenity prices will be reflected only in the housing market, not in the labor 
market. Consistent with this argument, neighborhood amenities did not have any 
effect on wages when only considering observations within GAM or AMSJO.
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7

Influence of Individual, 
Urban, and Civil Society 

Spheres on Quality of Life in 
Metropolitan Lima, Peru
Lorena Alcázar and Raúl Andrade

Quality of life (QoL) is increasingly being examined using social and 
political variables other than consumption that may have an effect on 
individuals’ levels of satisfaction or well-being. The related literature has 
focused mostly on cities in developed countries, discussing such determi-
nants of life satisfaction as personal achievement, health, perceived safety, 
personal relationships, community membership, and future security.1 

In recent decades, many Latin American cities have experienced rapid 
growth accompanied by social problems, including inadequate basic ser-
vices, poor provision of public goods, increases in crime and in drug con-
sumption and dealing, lack of urban planning and organization, and poor 
transportation. For example, Lima, the capital of Peru, has experienced 
rapid, chaotic, and unequal growth, mainly through waves of migration; 
its population has grown almost tenfold in the last five decades.

Measuring individuals’ QoL in cities like Lima is both an interesting 
challenge from an academic perspective and a crucial input for policy 

The authors thank Eduardo Lora, Andrew Powell, Pablo Sanguinetti, and 
Bernard M.S. van Praag for their very valuable comments on previous drafts of 
this chapter. They are also grateful to the Latin American centers participating in 
this project for comments and suggestions in the start-up and preliminary drafts 
discussion seminars. Juan Manuel del Pozo and Luis Escobedo provided excellent 
research assistance for the project.
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making. Moreover, disentangling the effects of different factors on an 
individual’s perceived QoL is important for policy making. Individuals 
may increase their QoL by making individual decisions related to variables 
that are under their control (hereafter called the individual sphere), such 
as income-generating activities. But an individual’s QoL also may be influ-
enced by such services as security against crime or efficient transportation 
systems provided by local authorities (hereafter called the urban sphere). 
Finally, how people interact with their neighbors may be a source of satis-
faction with QoL (hereafter called the civil society/trust sphere). Studying 
the contributions of these three spheres will provide important insights 
concerning the determinants of QoL in cities undergoing rapid growth. 

This chapter thus has three main objectives: (1) to provide estimates 
of QoL indicators and indexes for urban neighborhoods of metropolitan 
Lima; (2) to construct QoL indexes for three districts of Lima, identifying 
their main driving forces (socioeconomic versus other urban and social 
capital dimensions); and (3) to evaluate how the individual, urban, and 
civil society/trust spheres influence the constructed QoL index and how 
that influence differs across the three districts.

The core information used for the study has been collected through a 
survey in three districts of metropolitan Lima: La Victoria, Los Olivos, 
and Villa El Salvador. The collected data permit the computation of QoL 
indexes, combining multiple factors into a one-dimensional measure by 
combining information on self-reported life satisfaction. When the overall 
QoL index is constructed, the contributions of different dimensions to the 
index are evaluated. 

Context 

With almost 8.5 million inhabitants, Lima has experienced a long period 
of intensive growth. Its population accounted for 13 percent of Peru’s pop-
ulation in 1940 and for 30 percent by 2005. The city also has expanded in 
territory, developing a very large periphery. Despite the territorial expan-
sion, the population density in Lima is 219 people per square kilometer; 
in contrast, the average density for Peru is 15 people per square kilometer 
(CAPECO 2006, 13). This growth is mainly the result of migration from 
rural areas, starting in 1920 (Gonzales de Olarte 1992). 

The metropolitan area of Lima is composed of 43 districts in a territory 
of 2,800 square kilometers. However, some of the districts in the peripheral 
area of Lima are predominantly rural, and some districts located near the 
coast are mostly seasonal residence districts. The urban agglomeration of 
these districts is not articulated with the complexity of metropolitan Lima. 
For this reason, only information from the 33 districts forming the conur-
bation of Lima is considered in this study. The average population in the 
districts belonging to the conurbation of metropolitan Lima is 203,473 
inhabitants. The three districts considered here have higher than the average 
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population for the districts of Lima, but they are of different relative sizes 
among them. Villa El Salvador has 402,140 inhabitants, compared with 
208,184 in La Victoria and 313,613 in Los Olivos. 

Districts’ socioeconomic conditions can be examined by considering 
how many people belong to each different socioeconomic level (SEL). The 
levels range in descending order from A to E, and are based on an index 
of households’ information on combined income, labor market activities, 
assets ownership, and dwelling characteristics (see figure 7.1). Among the 
districts considered here, Villa El Salvador has Lima’s lowest percentage 
of people in SELs A and B (0.1 percent), whereas 20.7 percent of people in 
Los Olivos and 32.6 percent of people in La Victoria belong to those two 
strata. Concerning the lowest SELs (D or E), Villa El Salvador has 68.3 
percent (Lima’s third-highest proportion), compared with 37.4 percent 
in Los Olivos and 14.0 percent in La Victoria. A complete listing of the 
districts’ SELs is found in table 7.1.

Regarding the related indicators of average income per capita and edu-
cation, metropolitan Lima as a whole shows an average income per capita 
of S/.688 per month (approximately $230). In Villa El Salvador and Los 
Olivos, the amount is lower than average ($203 and $219, respectively); 
it is higher in La Victoria ($281). As expected, the level of educational 
attainment is positively correlated with the level of wealth in the districts. 
In the three districts under analysis, the percentage of heads of household 
with higher education is 43 percent in Los Olivos, 34 percent in La Victoria, 
and 21 percent in Villa El Salvador.

Indicators regarding other dimensions of QoL (discussed in greater 
detail in Alcázar and Andrade 2008) include crime, municipal revenue 
and spending per capita, number of health centers per 1,000 inhabitants, 
and number of beneficiaries of the Glass of Milk Program (which works 
to improve nutrition among poor people) per 1,000 inhabitants. An over-
view of all these indicators shows a highly unequal distribution of wealth 
among districts. In general, districts in central areas are significantly richer 
than districts on the periphery. Although most variables related to wealth 
and income (for example, level of education, health services) are highly 
correlated among the districts of Lima, other indicators—such as crime 
rates—are not so correlated. 

In many ways, the districts considered are representative of Lima. Los 
Olivos and Villa El Salvador, like most districts on the periphery, grew 
as a result of Andean migration to Lima. In contrast, centrally located 
La Victoria is one of the oldest districts. Examining these three districts 
also permits geographic comparison. Los Olivos and Villa El Salvador 
are typically considered part of the periphery, whereas La Victoria clearly 
represents the center. Better access to public services and transportation, 
as well as a greater number of police officers and general hospitals, should 
be found in La Victoria. As shown in table 7.2, this relationship generally 
exists, even though La Victoria’s SEL profile is very similar to that of 
Los Olivos.
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Socioeconomic level
in the City of Lima
Political administrative limits

Socioeconomic level
High (A)
Medium-high (B)
Medium (C)
Medium-low (D)
Low (E)

District boundaries

Figure 7.1 Distribution of Population, by Socioeconomic 
Level, Metropolitan Lima

Source: Alcázar and Andrade 2008.
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Including Los Olivos and Villa El Salvador also permits a comparison 
of different urban development schemes. Los Olivos belongs to north 
Lima—an area of the city that, during the last 15 years, has come to be 
considered very important in terms of economic expansion (especially in 
financial and commercial services). This area’s population consists largely 
of small industrialists and entrepreneurs. In contrast, the districts of the 
south, especially Villa El Salvador, have a tradition of collective action 
based on the organization of economic activities by the state and local 
governments. Districts like Los Olivos are considered representative of the 

Table 7.1 Socioeconomic Levels of Populations in Districts under 
Analysis, 2005

Socioeconomic 
level  Lima  Los Olivos La Victoria

 Villa 
 El Salvador

Population (n) 7,691,333 313,613 208,184 402,140

Level A (%) 3.4 0.1 0.3 0

Level B (%) 12.5 20.6 32.3 0.1

Level C (%) 35.3 41.8 53.4 31.6

Level D (%) 30.6 31.1 11.9 48.0

Level E (%) 18.2 6.3 2.1 20.3

Source: Ipsos APOYO Opinión y Mercado poll and the 2005 Peruvian census.

Table 7.2 Indicators for Districts under Analysis
Percent

Indicator  Los Olivos  La Victoria
 Villa El 
 Salvador

Households with water supply 93.0 81.0 78.0

Children not attending school 4.1 3.3 4.5

Households with at least one 
unsatisfied basic needa 28.4 21.9 48.4

Dwellings with infrastructure 
deficiencies 7.0 1.6 29.4

Source: National Statistical Institute.
a. This indicator is measured as the proportion of households in at least one of the 

following situations: the materials of house walls, roofs, and floors are not of an 
appropriate material; there are more than three people per room; there is no sewer-
age service; at least one child between 6 and 17 years of age is not going to school; or 
there are three non–income earners per each income earner (when head of households 
has completed primary education or less). 
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market model of development; Villa El Salvador is considered representa-
tive of a model based on collective economy, where issues related to civil 
society and trust are thought to be key. 

Overview of the Survey 

The survey conducted for this study had three main goals: (1) to collect 
objective information on QoL indicators by measuring aspects related to 
urban and neighborhood characteristics, such as access to green areas, 
presence of crime, public and social participation, and access to public 
services; (2) to collect information on perceptions of access to and quality 
of public goods; and (3) to ask respondents to rank different characteris-
tics and services (dimensions of QoL) in terms of the importance that these 
dimensions have for them. The survey also collected information (based 
on surveyors’ direct observation) about the characteristics of the blocks 
where surveyed households were located. 

The survey considered the following 10 topics2:

 1. household income and socioeconomic conditions
 2. housing characteristics
 3. safety (including crime, drugs, police, and so forth)
 4. health care and health facilities
 5. education and education facilities
 6. green areas
 7. cleaning conditions of streets
 8. commuting and transportation
 9. recreational activities 
10. public participation and social interaction.

Regarding the sample design, four important features should be noted:

 1.  The universe of the study comprised the heads of households (or 
partners) of both sexes who reside in the districts of La Victoria, 
Los Olivos, and Villa El Salvador.

 2.  The sampling method considered stratification by SELs, with com-
puterized random selection of blocks and systematic selection of 
dwellings within each block. 

 3.  The sample size was 604 surveys, distributed evenly among the 
three districts.

 4.  The margin of error is ±4, assuming a confidence level of 95 percent, 
the greatest dispersion of results (p = 0.5), and a complete probabi-
listic selection of the interviewees.
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As shown in table 7.3, because these three districts are relatively 
poor, most surveyed individuals belong to SELs C (44 percent) and D 
(42 percent). Of the total sample, 54 percent declared themselves to be 
head of the household, and 38 percent were male. Finally, the average 
age of respondent was 43, ranging from 18 to 86 years of age.

Methodology

QoL is a concept that needs to be measured using indicators of a variety 
of dimensions other than income and socioeconomic conditions. When 
objective measures of indicators of different dimensions are available, 
a key issue is how to combine these indicators into a single QoL index. 
This study assumes that QoL is a linear combination of these objective 
indicators. That is, QoL can be approximated by a weighted average of 
the indicators. 

In particular, let there be K indicators representing the individual 
sphere, J indicators representing the urban sphere, and N indicators rep-
resenting the civil society/trust sphere. Let Hk be the kth indicator of the 
individual sphere (k = 1, . . ., K); let Dj be the jth indicator of the urban 
sphere (j = 1, . . ., J); and Tn be the nth indicator of the civil society/trust 
sphere (n =1, . . ., N).

Table 7.3 Characteristics of the Sample

Characteristic Total (n) Percent

All surveys 604 100

Surveys by district

La Victoria 201 33

Los Olivos 201 33

Villa El Salvador 202 33

Surveys by socioeconomic level

Levels A/B 85 14

Level C 267 44

Level D 252 42

Surveys by gender

Females 376 62

Males 228 38

Source: Authors’ compilation.
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The aggregated QoL index at the individual level will be3

QoL H D Tk

k

K

k j

j

J

j n

n

N

n= + +
= = =

∑ ∑ ∑ˆ ˆ ˆα β φ
1 1 1

.  (7.1)

Key components in equation (7.1) are the weights ˆ , ˆ ,α βk j  and φ̂n for 
k = 1, . . ., K, j = 1, . . ., J, and n = 1, . . ., N, respectively. They are critical in 
computing QoL as the weighted average of the indicators.

Computation of the weights is based on the methodological insights 
provided by the literature on life satisfaction. This literature is based on 
empirical studies focusing on the measurement of well-being and happi-
ness, and on their relationships with utility (Baker and Palmer 2006; Frey 
and Stutzer 2002; Oswald 1997; Tiliouine, Cummins, and Davern 2006; 
van Praag and Baarsma 2005; van Praag and Ferrer-i-Carbonell 2008; 
van Praag, Frijters, and Ferrer-i-Carbonell 2003) and different economic 
and social indicators (Cattaneo et al. 2007; Di Tella and MacCulloch 
2006; Easterlin 1974; Frey, Luechinger, and Stutzer 2004). Intuitively, the 
idea is to exploit the association between a measure of utility defined as 
self-reported life satisfaction or happiness (Frey, Luechinger, and Stutzer 
2004), and indicators at the household and district levels. The statistical 
influence of each indicator on self-reported life satisfaction will be com-
puted by means of regression analysis, as the following equation shows:
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∑ ∑ ∑δ β φ α ν

1 1 1

,  (7.2)

where self-reported life satisfaction is denoted by Sid, and Xid is a list of 
control variables. The rest of the variables are defined as shown in equation 
(7.1).4 Computing this regression yields estimates of the parameters b, f, 
and a, which will then be used to construct the index using equation (7.1).

Two issues specific to this study methodology are important to mention:

 1.  Regarding the life satisfaction approach, as the dependent variable 
in regression (7.2) we used a categorical variable taking only inte-
ger values between 1 and 10 (responses to the question asking for 
a ranking of overall satisfaction with QoL). Thus, an ordered logit 
specification is methodologically appropriate. However, we also 
present ordinary least squares (OLS) estimates, given that results 
are easier to interpret and weights can be obtained directly because 
there is only one potential outcome to predict. In the case of the or-
dered logit specification, given that there are 10 categories, there are 
10 possible outcomes and we would have to compute 10 outcome-
specific sets of weights. 
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 2.  An alternative method to deal with the categorical dependent 
variable is based on taking advantage of its implicit cardinality 
properties. This is obtained by transforming the categorical vari-
able, assuming that it follows a standard normal distribution, and 
estimating the resulting model by OLS. This method, called cardi-
nal OLS (COLS) is presented in detail in van Praag and Ferrer-i-
Carbonell (2008). Alternative estimates found through this method 
are also presented.

Regarding the explanatory variables—the QoL indicators—given the 
wide scope of this study, many indicators are conceptually important to 
consider. However, including so many explanatory variables in the regres-
sion may not be desirable because most of the indicators may be highly 
correlated. Two alternative approaches were used to deal with this issue. 
First, we selected only the objective variables that have a statistically sig-
nificant association between the dimensions to which they belong and the 
dimension-specific level of satisfaction (approximately 20 objective vari-
ables). Second, we computed dimension-specific regressions (presented in 
the next section), and then used the estimated dimension-specific predicted 
values as independent variables in the overall QoL regression (a method 
that yields 10 indicators, 1 for each dimension).

QoL Regressions

The first measure of QoL provided by the survey is given by the direct 
answers to the following question: “On a scale from 1 to 10, where 1 is 
totally unsatisfied and 10 is totally satisfied, how satisfied are you with 
your overall quality of life?” The mean value of this measure, self-reported 
QoL, is 6.05 (with a standard deviation of 2.10). When it is conditioned 
by the districts (shown in the upper panel of figure 7.2), the district with 
the highest QoL is Villa El Salvador (6.27); it is followed by La Victoria 
(6.17) and Los Olivos (5.73). This result is somewhat surprising because, 
as discussed above, Villa El Salvador has the largest proportion of poor 
population and greater needs than the other districts studied. 

The lower panel of figure 7.2 shows the distribution of self-reported 
QoL in the overall sample and in each district, with the greatest disper-
sion in Villa El Salvador. This distribution means that although there 
is a peak in self-reported satisfaction in Villa El Salvador at the value 
8 (compared with approximately 5–6 in La Victoria and Los Olivos), 
there are also more people reporting lower values. In Los Olivos, there 
is also an important accumulation of frequencies below the middle of 
the scale (5), and La Victoria’s distribution is skewed toward the higher 
portion of the scale.
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Figure 7.3 shows self-reported QoL conditioned on SELs. Clearly, 
belonging to higher SELs is associated with greater QoL. It should be 
noted that there appears to be an inconsistency between this finding and 
the aforementioned district-based results because Villa El Salvador is the 
district with the highest proportion of its population in the lowest SELs. 
According to figure 7.3, it should be the district with lower self-reported 
QoL. This inconsistency suggests that this subjective measure is partly 
related to aspects of daily life that are not observed and, therefore, not 
considered as prior determinants of QoL by the researcher. 
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Source: Authors’ estimations.
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Explanatory Variables: QoL Indicators

Each of the tables in this section considers a different QoL indicator. 
The tables present three specifications for each dimension, in accordance 
with the discussion in the methodology section: column (1) presents the 
results using an ordered logit specification, column (2) uses OLS, and 
column (3) uses COLS. A later section will select some of these objective 
indicators to find their statistical association with the overall self-reported 
QoL measure. 

Individual sphere. As noted above, the dimensions in the individual sphere 
include income, housing infrastructure, health, and education. Table 7.4 
presents the results concerning the income dimension. The dependent 
variable is the reported “satisfaction with family income.” As the table 
shows, variables traditionally associated with life satisfaction are statisti-
cally significant. Satisfaction with income decreases with age, and it does 
so at a positive rate. Also, having a partner is statistically positively cor-
related with income satisfaction; the proportion of children is negatively 
correlated with income satisfaction. Specifically, the proportion of chil-
dren between 6 and 18 years of age has a coefficient that is negative and 
statistically significant.

The four objective indicators are significant for all specifications. Family 
per capita income, being employed (either in an independent or depen-
dent regimen), and having proportionally more economically contributing 
members of the household positively correlate with satisfaction with family 
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Table 7.4 Self-Reported Satisfaction with Income

Explanatory variable
 (1) 
 Ordered logit

 (2)
 OLS

 (3) 
 COLS

Sex of respondent 0.2278 0.2105 0.0672
(0.1599) (0.1845) (0.0603)

Age of respondent –0.0858*** –0.0883** –0.0304**
(0.0319) (0.0361) (0.0118)

Age of respondent2 0.0008** 0.0009** 0.0003**
(0.0003) (0.0004) (0.0001)

Completed secondary 
education

0.1765
(0.1777)

0.1548
(0.20448)

0.0311
(0.0668)

Proportion of children 
between 0 and 5 years

–1.1193
(0.7814)

–1.2270
(0.9045)

–0.4113
(0.2954)

Proportion of children 
between 6 and 18 years

–1.4710**
(0.6166)

–1.7086**
(0.7057)

–0.5650**
(0.2305)

Respondent has a partner 0.3387* 0.4005* 0.1221*
(0.1807) (0.2086) (0.0681)

Familial income per capita 0.9299*** 1.0574*** 0.3308***
(0.1471) (0.1654) (0.0540)

Number of independent 
workers

0.8030***
(0.2475)

0.9087***
(0.2878)

0.3049***
(0.0940)

Number of dependent 
workers

1.0797***
(0.2332)

1.1662***
(0.2619)

0.3938***
(0.08553)

Rate of economic 
dependence

0.5590**
(0.2554)

0.6447**
(0.2966)

0.2129**
(0.0969)

La Victoria — — —

Los Olivos –0.5256*** –0.6770*** –0.2139***
(0.1812) (0.2113) (0.0690)

Villa El Salvador –0.3299* –0.4237** –0.1156*
(0.1827) (0.2121) (0.0693)

Constant 0.4191 –1.2243***
(1.3060) (0.4266)

Observations (n) 582 582 582

R2 0.16 0.15

Source: Authors’ calculations.
Note: — = not available; COLS = cardinal ordinary least squares; OLS = ordinary 

least squares. Standard errors appear in parentheses. 
*p < .10 **p < .05 ***p < .01.
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income. Finally, the coefficients related to district effects are negative and 
statistically significant. 

Table 7.5 shows regressions for satisfaction with dwelling infrastruc-
ture. House ownership is significant and associated with approximately 
0.76 additional points on the 1–10 scale, according to OLS results. Among 
the objective indicators shown in the table, water from a public network 
and adequate roof and wall materials increase satisfaction with dwelling 
conditions. District effects are not significant.

Table 7.6 presents results on health. Source of water again is included 
in this table, given that connection with a public water network is associ-
ated with controlling contagion. Other objective indicators considered are 
the time needed to reach the nearest health center and its location (in or 
out of the district). The results suggest that the availability of services in 

Table 7.5 Self-Reported Satisfaction with House Infrastructure

Explanatory variable
 (1)
 Ordered logit

 (2)
 OLS

 (3)
 COLS

Owns house 0.6078*** 0.7710*** 0.2781***
(0.1689) (0.2058) (0.0731)

Water from public network 
in the house 

0.8127***
(0.2590)

1.0621***
(0.3178)

0.3717***
(0.1129)

Roof is made of appropriate 
material 

0.5794***
(0.1889)

0.7073***
(0.2319)

0.2520***
(0.0824)

Walls are made of appropriate 
material 

0.8650***
(0.1891)

1.0546***
(0.2296)

0.3415***
(0.0816)

La Victoria — — —

Los Olivos 0.0854 0.0776 0.0198
(0.1846) (0.2301) (0.0817)

Villa El Salvador 0.2417 0.2357 0.0942
(0.2008) (0.2455) (0.0872)

Constant 3.7974*** –0.2248
(0.9119) (0.3239)

Observations (n) 604 604 604

R2 0.20 0.18

Source: Authors’ calculations.
Note: — = not available; COLS = cardinal ordinary least squares; OLS = ordinary 

least squares. Standard errors appear in parentheses. The following control variables 
were included in the regression, but their results are not reported: sex, age, age2, 
educational level, whether respondent has a partner, proportion of children between 
0 and 5 years and between 6 and 18 years, and whether the respondent is employed.

*p < .10 **p < .05 ***p < .01.



200 alcázar and andrade

the district, rather than the location of services actually used, is important 
for satisfaction. 

The correlation between objective variables and respondents’ satisfac-
tion with their children’s quality of education is reported in table 7.7. First, 
the number of household members in school is positively and significantly 
correlated with satisfaction with the quality of education. Second, the 
number of children in the household attending public schools is signifi-
cant and negatively correlated with satisfaction, possibly reflecting the 
extremely low quality of the Peruvian public education system. 

Urban sphere. As noted above, the dimensions of this sphere include crime 
and safety, cleaning conditions of the streets, presence of parks and green 
areas, and the transportation system. Table 7.8 reports on satisfaction 
with neighborhood safety conditions. Three indicators—having been a 
victim of a robbery or an attempted robbery (both within the last month) 

Table 7.6 Self-Reported Satisfaction with Health

Explanatory variable
 (1)
 Ordered logit

 (2)
 OLS

 (3)
 COLS

Water from public network 
in the house

0.2855
(0.2597)

0.3449
(0.2917)

0.1105
(0.0941)

Time to the nearest 
health center

–0.1458
(0.1091)

–0.1688
(0.1241)

–0.0674*
(0.0400)

Attends health center in 
the district

1.3230***
(0.3070)

1.4680***
(0.3526)

0.4142***
(0.1137)

La Victoria — — —

Los Olivos 0.1064 0.0310 –0.0124
(0.1854) (0.2120) (0.0684)

Villa El Salvador –0.0662 –0.0713 –0.0112
(0.1848) (0.2100) (0.0677)

Constant 6.1138*** 0.5430*
(0.9712) (0.3132)

Observations (n) 584 584 584

R2 0.08 0.07

Source: Authors’ calculations.
Note: — = not available; COLS = cardinal ordinary least squares; OLS = ordinary 

least squares. Standard errors appear in parentheses. The following control variables 
were included in the regression, but their results are not reported: sex, age, age2, 
educational level, whether respondent has a partner, proportion of children between 
0 and 5 years and between 6 and 18 years, and whether the respondent is employed.

*p < .10 **p < .05 ***p < .01.
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and the presence of gangs in the neighborhood—are negatively correlated 
with satisfaction. 

Table 7.9 reveals satisfaction with the cleaning conditions of the streets, 
and shows that daily cleaning has a positive influence. A positive assessment 
of conditions by the surveyor is also associated with satisfaction. These 
results suggest that street cleaning—not merely trash collection—is impor-
tant. Location in Los Olivos also has a positive effect. 

Results on satisfaction with parks and green areas are shown in table 
7.10, and most of the variables considered are significant. Green areas in 
good condition have a positive impact on satisfaction, as does the inter-
viewer’s perception of those areas. It is surprising to note that satisfaction 
increases with time needed to go to the park, which means that living 
farther from the park enhances satisfaction. This result may reflect the fact 

Table 7.7 Self-Reported Satisfaction with Quality of Education

Explanatory variable
 (1)
 Ordered logit

 (2)
 OLS

 (3)
 COLS

Log of children at school 1.0745* 1.3136** 0.5279**
(0.5616) (0.6313) (0.2358)

Log of children in 
public school

–1.1057***
(0.2427)

–1.2583***
(0.2684)

–0.4584***
(0.1003)

Time to get to school –0.1563 –0.0968 –0.0654
(0.1653) (0.1866) (0.0697)

Number of family members 
studying in the district

–0.5787*
(0.3245)

–0.4970
(0.3586)

–0.2174
(0.1340)

La Victoria — — —

Los Olivos –0.3072 –0.3949 –0.1919**
(0.2237) (0.2539) (0.0949)

Villa El Salvador 0.0686 0.1239 0.0393
(0.2296) (0.2558) (0.0956)

Constant 8.3747*** 1.4848***
(1.2720) (0.4752)

Observations (n) 396 396 396

R2 0.12 0.12

Source: Authors’ calculations.
Note: — = not available; COLS = cardinal ordinary least squares; OLS = ordinary 

least squares. Standard errors appear in parentheses. The following control variables 
were included in the regression, but their results are not reported: sex, age, age2, 
educational level, whether respondent has a partner, proportion of children between 
0 and 5 years and between 6 and 18 years, and whether the respondent is employed.

*p < .10 **p < .05 ***p < .01.
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that most parks in these districts are poorly maintained and may displease 
nearby residents. 

Of the findings for public transportation presented in table 7.11, only 
district effects are significant: living in Los Olivos and Villa El Salvador 
positively influences satisfaction with transportation when compared 
with living in La Victoria. Because transportation is mostly a municipal 
phenomenon, other indicators lose their power when district effects are 
included. When district effects are excluded, however, the quality of roads 
and the time to commute to work have a positive impact. The latter sur-
prising result suggests a relationship with individuals’ decisions regarding 
where to work. 

Civil society/trust sphere. Dimensions belonging to the civil society/
trust sphere are recreational activities and trust in neighbors. Results 
for satisfaction with recreational activities are presented in table 7.12. 

Table 7.8 Self-Reported Satisfaction with Neighborhood Safety 
Conditions 

Explanatory variable
 (1)
 Ordered logit

 (2)
 OLS

 (3)
 COLS

Victim of a theft –0.5043** –0.5079** –0.1315*
(0.2326) (0.2582) (0.0786)

Victim of attempted robbery –1.2664***
(0.2731)

–1.2750***
(0.2952)

–0.3847***
(0.0898)

Gangs exist in the 
neighborhood

–0.7014***
(0.2288)

–0.9221***
(0.2514)

–0.3142***
(0.0765)

La Victoria — — —

Los Olivos 0.1473 0.1346 0.0274
(0.1811) (0.2020) (0.0615)

Villa El Salvador 0.2820 0.2954 0.0803
(0.1846) (0.2023) (0.0616)

Constant 6.0559*** 0.4462*
(0.7917) (0.2409)

Observations (n) 588 588 588

R2 0.10 0.10

Source: Authors’ calculations.
Note: — = not available; COLS = cardinal ordinary least squares; OLS = ordinary 

least squares. Standard errors appear in parentheses. The following control variables 
were included in the regression, but their results are not reported: sex, age, age2, 
educational level, whether respondent has a partner, proportion of children between 
0 and 5 years and between 6 and 18 years, and whether the respondent is employed.

*p < .10 **p < .05 ***p < .01.
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Respondents who attend movies or engage in sporting activities report 
greater satisfaction, and municipal participation in offering recreational 
activities increases satisfaction. When district effects are considered, liv-
ing in Los Olivos positively influence satisfaction in this dimension, 
relative to La Victoria; living in Villa El Salvador negatively influences 
satisfaction, relative to La Victoria.

Finally, regarding satisfaction with civil participation and trust (table 
7.13), only two variables have a positive impact. Although involvement in 
participatory budgeting is not associated with satisfaction, trust in neigh-
bors has a positive influence. Finally, the variable related to the number 
of times that the respondent shared a recreational activity with a neighbor 
other than a relative also is significant, suggesting that social interaction is 
a key indicator. As for district effects, living in Villa El Salvador positively 
influences satisfaction, relative to living in La Victoria; living in Los Olivos 
decreases it. 

Table 7.9 Self-Reported Satisfaction with Cleaning Conditions 
of the Streets

Explanatory variable
 (1)
 Ordered logit

 (2)
 OLS

 (3)
 COLS

Trash is picked up daily 0.6355 1.0095 0.3167
(0.5094) (0.6417) (0.2052)

Streets are cleaned daily 2.3318*** 3.0646*** 0.9482***
(0.3653) (0.4310) (0.1378)

Good cleaning condition 
(observation)

0.3073*
(0.1611)

0.4839**
(0.1911)

0.1568**
(0.0611)

La Victoria — — —

Los Olivos 1.4480*** 1.8758*** 0.5596***
(0.3394) (0.4222) (0.1350)

Villa El Salvador 0.1254 0.4299 0.1454
(0.3422) (0.4299) (0.1375)

Constant 3.2111*** –0.3726
(0.9518) (0.3043)

Observations (n) 601 601 601

R2 0.21 0.19

Source: Authors’ calculations.
Note: — = not available; COLS = cardinal ordinary least squares; OLS = ordinary 

least squares. Standard errors appear in parentheses. The following control variables 
were included in the regression, but their results are not reported: sex, age, age2, 
educational level, whether respondent has a partner, proportion of children between 
0 and 5 years and between 6 and 18 years, and whether the respondent is employed.

*p < .10 **p < .05 ***p < .01.
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Regression Results Regarding Overall QoL

This section presents the results of estimations of the statistical associa-
tions between self-reported QoL and different sets of explanatory vari-
ables. First, objective indicators (selected because of their significance 
from among those used in the regressions for each dimension of QoL pre-
sented in the previous section) are used as regressors. Second, the predicted 
dependent variables for each dimension (computed using the regression 
results presented in the “QoL Regressions” section) are used as indica-
tors of life satisfaction in each of the dimensions. The idea behind this 
procedure is that self-reported QoL—a general measure of satisfaction 
with QoL—can be determined by satisfactions in different areas, repre-
sented by the dimensions within the individual, urban, and civil society/
trust spheres.

Objective indicators. Given the large number of indicators used in the 
10 dimensions (for which results are presented in tables 7.4–7.13), a first 

Table 7.10 Self-Reported Satisfaction with Parks and 
Green Areas

Explanatory variable
 (1)
 Ordered logit

 (2)
 OLS

 (3)
 COLS

Time to the park 0.4334*** 0.5083*** 0.1563***
(0.0712) (0.0827) (0.0258)

Green areas in good 
condition (observation)

1.4374***
(0.2395)

1.6851***
(0.2735)

0.5010***
(0.0853)

La Victoria — — —

Los Olivos 0.5838*** 0.6593*** 0.1891***
(0.1791) (0.2129) (0.0664)

Villa El Salvador –0.3225* –0.4056* –0.1245*
(0.1877) (0.2199) (0.0686)

Constant 3.3613*** –0.2779
(0.8410) (0.2622)

Observations (n) 603 603 603

R2 0.20 0.19

Source: Authors’ calculations.
Note: — = not available; COLS = cardinal ordinary least squares; OLS = ordinary 

least squares. Standard errors appear in parentheses. The following control variables 
were included in the regression, but their results are not reported: sex, age, age2, 
educational level, whether respondent has a partner, proportion of children between 
0 and 5 years and between 6 and 18 years, and whether the respondent is employed.

*p < .10 **p < .05 ***p < .01.
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step is to select which indicators will be included in regressions to explain 
overall QoL. Three main criteria were used. First, in most of the cases, 
only those indicators proven to be statistically significant were considered. 
Second, if two or more indicators were conceptually similar or excessively 
collinear, only one was chosen. Finally, because some indicators were 
measured with more reliability than others, indicators considered more 
reliable were selected. Table 7.14 shows the final selected objective indica-
tors for all the dimensions and their descriptive statistics. 

Table 7.15 presents results using the selected objective indicators as 
explanatory variables. Columns (1) and (2) show the results for the ordered 
logit estimation. In column (1), only control variables are included (the 
same set used for the results per dimension) to see how they correlate with 
life satisfaction before the inclusion of the objective indicators. Objective 
indicators are included in columns (2)–(4). Columns (3) and (4) use OLS 
and COLS estimators, respectively. 

Table 7.11 Self-Reported Satisfaction with Transportation System

Explanatory variable
 (1)
 Ordered logit

 (2)
 OLS

 (3)
 COLS

Time to commute to work 0.0675 0.0823 0.0300
(0.0594) (0.0749) (0.0237)

Time to the nearest bus stop –0.1867 –0.2710 –0.0949
(0.1570) (0.1896) (0.0599)

Roads are in good condition 0.1325 0.2889 0.1060*
(observation) (0.1633) (0.1976) (0.0624)

La Victoria — — —

Los Olivos 1.6390*** 1.9134*** 0.5596***
(0.2030) (0.2318) (0.0732)

Villa El Salvador 1.3052*** 1.6127*** 0.4806***
(0.1929) (0.2313) (0.0730)

Constant 5.4584*** 0.4490
(0.9859) (0.3112)

Observations (n) 562 562 562

R2 0.16 0.15

Source: Authors’ calculations.
Note: — = not available; COLS = cardinal ordinary least squares; OLS = ordinary 

least squares. Standard errors appear in parentheses. The following control variables 
were included in the regression, but their results are not reported: sex, age, age2, 
educational level, whether respondent has a partner, proportion of children between 
0 and 5 years and between 6 and 18 years, and whether the respondent is employed.

*p < .10 **p < .05 ***p < .01.
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The ordered logit specification with only control variables shows that 
the independent variables that are statistically significant are age of respon-
dent (age and age-squared), if respondent has a partner, and family income 
per capita. Having a partner and family income per capita positively affect 
the self-reported QoL. In the case of age, the result is similar to that found 
in previous sections: QoL decreases with age at a positive rate (recall that 
the sample includes individuals between 18 and 64 years of age). These 
results hold when we include objective variables in columns (2)–(4). 

In the ordered logit specification (column [2]), the variable represent-
ing daily cleaning of streets shows a positive and significant coefficient. 
In addition, indicators of civil participation and trust are positively and 

Table 7.12 Self-Reported Satisfaction with Recreational Activities

Explanatory variable
 (1)
 Ordered logit

 (2)
 OLS

 (3)
 COLS

Respondent goes to movie 
shows

0.6169**
(0.2735)

0.4254*
(0.2437)

0.0986
(0.0724)

Respondent does sport 
activities 

1.0500***
(0.2764)

0.9678***
(0.2384)

0.2479***
(0.0710)

Municipality offers 
movie shows

0.9089**
(0.4129)

0.9575**
(0.3709)

0.3352***
(0.1108)

Municipality organizes 
sport activities 

0.4308
(0.2801)

0.2833
(0.2540)

0.1273*
(0.0756)

Municipality offers sports 
activities 

1.0350***
(0.2927)

0.9948***
(0.2590)

0.2396***
(0.0768)

La Victoria — — —

Los Olivos 0.5449*** 0.4545** 0.1227**
(0.2079) (0.1778) (0.0520)

Villa El Salvador –0.5643*** –0.4567*** –0.1317***
(0.1957) (0.1728) (0.0506)

Constant 4.2899*** –0.08850
(0.6757) (0.1977)

Observations (n) 508 508 508

R2 0.19 0.19

Source: Authors’ calculations.
Note: — = not available; COLS = cardinal ordinary least squares; OLS = ordinary 

least squares. Standard errors appear in parentheses. The following control variables 
were included in the regression, but their results are not reported: sex, age, age2, 
educational level, whether respondent has a partner, proportion of children between 
0 and 5 years and between 6 and 18 years, and whether the respondent is employed.

*p < .10 **p < .05 ***p < .01.
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significantly related to self-reported QoL, and are statistically significant. 
Finally, of the district effects, the dummy variable indicating that the 
respondent lives in Villa El Salvador is significant and positive. Because 
the reference is La Victoria, this result suggests that there are other district 
characteristics that raise QoL in Villa El Salvador, relative to La Victoria. 
These results hold for columns (3) and (4).

Predicted satisfaction, by dimension. Table 7.16 shows results of using 
each dimension’s predicted values of satisfaction as explanatory variables 
(shown in “hat” in the table). Regarding the individual sphere and the 
self-reported QoL, predicted satisfaction with income is significant and 
positively correlated with self-reported QoL in column (3). In addition, 
the predicted satisfaction with dwelling infrastructure is significant and 
positively correlated with life satisfaction in columns (1)–(3). A notable 
result is that satisfaction with education is significant and positive in col-
umns (1) and (2). 

Table 7.13 Self-Reported Satisfaction with Civil Society/Trust

Explanatory variable
 (1)
 Ordered logit

 (2)
 OLS

 (3)
 COLS

Recreational activities with 
neighbors

0.2245*
(0.1292)

0.2299*
(0.1285)

0.0624
(0.0388)

Involvement in participatory 
budgeting 

0.1674
(0.4522)

0.1116
(0.4565)

0.0414
(0.1378)

Trust in the neighbors 0.4122*** 0.3854*** 0.1146***
(0.0394) (0.0339) (0.0102)

La Victoria — — —

Los Olivos –0.3823** –0.4101** –0.1311**
(0.1828) (0.1802) (0.0544)

Villa El Salvador 0.2490* 0.2772* 0.0611*
(0.1211) (0.1409) (0.0324)

Constant 2.3329*** –0.5753***
(0.7341) (0.2216)

Observations (n) 586 586 586

R2 0.25 0.24

Source: Authors’ calculations.
Note: — = not available; COLS = cardinal ordinary least squares; OLS = ordinary 

least squares. Standard errors appear in parentheses. The following control variables 
were included in the regression, but their results are not reported: sex, age, age2, 
educational level, whether respondent has a partner, proportion of children between 
0 and 5 years and between 6 and 18 years, and whether the respondent is employed.

*p < .10 **p < .05 ***p < .01.
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In the urban sphere, the only dimension that appears to be statisti-
cally significant is predicted satisfaction with cleaning conditions of the 
streets. Where objective indicators are used as independent variables, the 
fact that other predicted dimensions under the control of local authori-
ties are not correlated with self-declared QoL opens a debate about 

Table 7.14 Descriptive Statistics for Objective Indicators 
and Control Variables 
Indicator  Observations (n)  Mean  SD

Age of respondent (years) 604 42.76 14.24

Completed secondary education (%) 604 0.72 0.45

Children between 0 and 5 years (n) 604 0.11 0.15

Children between 6 and 18 years (n) 604 0.2 0.19

Respondent has a partner (%) 604 0.75 0.44

Family per capita income 
(US$ per month) 604 224.12 202.10

Rate of economic dependence 582 1.85 1.40

Roof is made of appropriate 
material (%) 604 0.40 0.49

Walls are made of appropriate 
material (%) 604 0.64 0.48

Attends health center in the 
district (%) 604 0.74 0.44

Children in public school (%) 604 0.87 1.14

Victim of attempted robbery (%) 604 0.21 0.40

Gangs exist in the neighborhood (%) 589 0.66 0.47

Streets are cleaned daily (%) 604 0.21 0.40

Green areas in good condition 
(observation) (%) 604 0.29 0.34

Roads in good condition 
(observation) (%) 604 0.39 0.49

Respondent goes to movie shows (%) 604 0.24 0.43
Municipality organizes sports 

activities (%) 540 0.36 0.48

Recreational activities with 
neighbors (%) 586 0.80 2.24

Trust in neighbors (%) 604 4.87 2.27

Source: Authors’ calculations.
Note: SD = standard deviation.
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Table 7.16 Self-Reported QoL with Predicted Satisfaction, 
by Dimension (continued)

Dimension

(1) 
Self-reported
ordered logit

(2)
Self-reported

OLS

(3) 
Self-reported

COLS

Individual sphere

Income (hat) 0.2200
(0.1486)

0.2637
(0.1654)

0.0970*
(0.0585)

Dwelling characteristics (hat) 0.2464**
(0.0990)

0.3034***
(0.1110)

0.0923**
(0.0392)

Health (hat) 0.0918
(0.1664)

0.0674
(0.1917)

–0.0031
(0.0678)

Education (hat) 0.3617*
(0.1910)

0.3862*
(0.2316)

0.1172
(0.0819)

Urban sphere

Crime and safety (hat) 0.2328
(0.1550)

0.2416
(0.1792)

0.0974
(0.0634)

Cleaning conditions (hat) 0.2033*
(0.1150)

0.2524*
(0.1328)

0.1144**
(0.0469)

Parks and green areas (hat) 0.1852
(0.1229)

0.2136
(0.1420)

0.0776
(0.0502)

Transportation system (hat) 0.1760
(0.3400)

0.1348
(0.3962)

0.0430
(0.1401)

Civil society/trust sphere

Recreational activities (hat) 0.2413
(0.1560)

0.2814
(0.1752)

0.0983
(0.0619)

Civil society/trust (hat) 0.1770*
(0.1004)

0.2006*
(0.1114)

0.0510
(0.0394)

District

Los Olivos –0.5612
(0.7120)

–0.5354
(0.8234)

–0.2084
(0.2919)

Villa El Salvador 0.4886
(0.6139)

0.6266
(0.7058)

0.2816
(0.2496)

(continued)
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the effectiveness of services provided by local government in improving 
people’s living conditions.

Last, in columns (1)–(3) for the civil society/trust sphere, the predicted 
satisfaction with recreational activities is not statistically significant, but it 
is positive. The level of trust in neighbors is significant in all specifications 
except column (3). 

Three main ideas emerge from these results. First, determinants of QoL 
are drawn from all three spheres considered. This result comports with the 
notion that QoL is a complex phenomenon related to areas of life beyond 
income. Second, policy makers with the capacity to intervene in the urban 
sphere may take a wide variety of actions. Safety conditions, the trans-
portation system, and cleaning conditions of the streets, for example, are 
strongly correlated with residents’ QoL. That most indicators in the urban 
sphere were not significant from a statistical point of view may mean that 
they are not being effectively provided at present. That possibility opens 
opportunities for constant improvement. Finally, the civil society/trust 
sphere proves very important for QoL. The number of recreational activi-
ties in which respondents are involved with nonrelative friends was sig-
nificant in some specifications, and trust in neighbors shows a coefficient 
statistically different from zero.

QoL Indexes

Table 7.17 shows descriptive statistics for the two QoL indexes estimated 
using the two sets of indicators of the regressions presented in the previous 

Table 7.16 Self-Reported QoL with Predicted Satisfaction, 
by Dimension (continued)

Dimension

(1) 
Self-reported
ordered logit

(2)
Self-reported

OLS

(3) 
Self-reported

COLS

Constant –5.6188
(3.8195)

–3.2430**
(1.3507)

Observations (n) 449 449 449

R2 0.14 0.14

Source: Authors’ calculations.
Note: COLS = cardinal ordinary least squares; hat = estimated dimension-specific 

predicted values as independent variables; OLS = ordinary least squares; QoL = quality 
of life. Standard errors appear in parentheses. The following control variables were in-
cluded in the regression, but their results are not reported: sex, age, age2, educational 
level, whether respondent has a partner, proportion of 
children between 0 and 5 years and between 6 and 18 years, and whether the 
respondent is employed. 

*p < .10 **p < .05 ***p < .01.
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section (objective indicators and predicted dimensions). Because not all 
the indicators are available for the whole sample, the resulting number of 
observations varies for each index. The mean values oscillate between 6.09 
and 6.15, and the standard deviations are of the same magnitude (roughly 
0.8). The mean estimates are of a similar magnitude to the mean of the 
self-reported QoL directly observed from the survey responses (6.05), as 
reported in the “QoL Regressions” section. 

Each of the previous estimated indexes also can be computed on the 
bases of district of residence and socioeconomic level. Table 7.18 shows 
that the QoL index is higher in Villa El Salvador, followed first by La 
Victoria and then by Los Olivos. This order holds, regardless of the set of 
regressors, weights, and indicators used to compute the index. Table 7.19 
shows a positive correlation between the QoL index and higher SELs.

Results of a different exercise are presented in figures 7.4, 7.5, and 7.6, 
which show the shares of the individual, urban, and civil society/trust 
spheres in the QoL index. To compute these shares, the predicted value 
of the self-reported QoL was computed from the regressions, using objec-
tive indicators as explanatory variables; then the contribution of the set 
of variables belonging to each sphere in explaining this predicted value 
was calculated.5 

Figure 7.4, which presents the results for the overall sample, reveals 
that the individual sphere makes the greatest contribution (42.41 per-
cent) to the QoL index. Second in importance are indicators in the civil 
society/trust sphere (37.75 percent). Dimensions in the urban sphere 
contribute only 19.84 percent. These shares are interesting because 
they show that social interaction, trust in neighbors, and recreational 
activities—indicators under the control of neither individuals nor policy 
makers—have a major influence on QoL. Nevertheless, the role of the 
urban sphere cannot be ignored. 

Figure 7.5 presents the contributions of each sphere by district. An 
interesting result is that in each district, the rank of the contribution of 
the three spheres is different. In La Victoria, the most important share is 

Table 7.17 QoL Indexes under Different Specifications

Specification
Observations 

(n) Mean SD Minimum Maximum

Self-reported, 
objective 
variables 550 6.09 0.77 4.01 8.97

Self-reported, 
predicted 
dimensions 461 6.15 0.81 4.15 8.33

Source: Authors’ calculations.
Note: QoL = quality of life; SD = standard deviation.
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that of the individual sphere, followed by the urban sphere and then the 
civil society/trust sphere. In Los Olivos, the rank found for the overall 
sample holds (individual sphere, followed by the civil society/trust sphere, 
and finally the urban sphere). In Villa El Salvador, however, the greatest 
contribution comes from the civil society/trust sphere (48.64 percent), 
followed in order by the individual sphere (41.30 percent) and the urban 
sphere (10.06 percent). That finding is in line with Villa El Salvador’s 
tradition of collective action. Also remarkable is the contribution of 
the urban sphere in the central district of La Victoria (31.73 percent), 
compared with that sphere’s contributions in the peripheral districts of 
Los Olivos (13.69 percent) and Villa El Salvador (10.06 percent). Finally, 
the contribution of the individual sphere is slightly above 40 percent in 
all three districts, but is most important in Los Olivos—a result that is 

Table 7.18 QoL Indexes under Different Specifications, 
by District

QoL Index
Observations 

(n) Mean SD Minimum Maximum

La Victoria

Self-reported, 
objective 
variables 185 6.20 0.77 4.55 8.17

Self-reported, 
predicted 
dimensions 144 6.25 0.79 4.27 8.10

Los Olivos

Self-reported, 
objective 
variables 184 5.75 0.79 4.01 8.97

Self-reported, 
predicted 
dimensions 144 5.79 0.83 4.15 7.85

Villa El Salvador

Self-reported, 
objective 
variables 181 6.31 0.64 5.11 8.46

Self-reported, 
predicted 
dimensions 162 6.38 0.69 4.69 8.33

Source: Authors’ calculations.
Note: QoL = quality of life; SD = standard deviation.
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Table 7.19 QoL Indexes under Different Specifications, 
by Socioeconomic Level

QoL Index
Observations 

(n) Mean SD Minimum Maximum

Levels A/B

Self-reported, 
objective 
variables 76 6.43 0.75 5.03 8.97

Self-reported, 
predicted 
dimensions 61 6.53 0.70 5.12 8.05

Level C

Self-reported, 
objective 
variables 245 6.17 0.77 4.01 8.46

Self-reported, 
predicted 
dimensions 204 6.26 0.80 4.38 8.33

Level D

Self-reported, 
objective 
variables 229 5.88 0.73 4.12 7.99

Self-reported, 
predicted 
dimensions 186 5.91 0.78 4.15 7.79

Source: Authors’ calculations.
Note: QoL = quality of life; SD = standard deviation.

in line with the market-oriented development in that district. Finally, 
it may be the case that the low contribution of the urban sphere in the 
QoL index for Los Olivos and Villa El Salvador is compensated by 
higher contributions coming from the civil society/trust sphere and the 
individual sphere.

Figure 7.6 shows results of a similar exercise for SELs, with three main 
findings. First, the individual sphere is the most important contributor 
for SELs A/B and C, but the civil society/trust sphere is most impor-
tant in SEL D. Second, although the shares of the individual and urban 
spheres are directly correlated with income, the opposite holds true for 
the contribution of the civil society/trust sphere. Third, the contribution 
of the urban sphere decreases from 26.07 percent in SEL A/B to almost 
13.82 percent in SEL D.
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Figure 7.5 Shares of Individual, Urban, and Civil Society/
Trust Spheres in the QoL Index, by District

Source: Authors’ estimations.
Note: QoL = quality of life.
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Trust Spheres in the QoL Index

Source: Authors’ estimations.
Note: QoL = quality of life.
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Two general findings arise from this analysis of shares. The first find-
ing concerns the importance of the individual sphere. Variables related to 
income, dwelling characteristics, health, and education are very impor-
tant contributors to QoL. The second finding involves the importance 
of the civil society/trust sphere, particularly in districts on the periphery 
and among lower SELs. Moreover, the civil society/trust sphere appears 
to increase in importance as the role of the urban sphere decreases. This 
result is seen clearly at the district level: Villa El Salvador’s high levels of 
QoL arise mainly from the civil society/trust sphere, given that its urban 
sphere has a lower contribution than is true in the other two districts. 

Conclusion

The findings presented in this chapter illustrate the importance to QoL 
of indicators from the individual, urban, and civil society/trust spheres. 
For example, an increase in income indicators, improvement of hous-
ing characteristics, availability of recreational activities, and frequency 
of street cleaning are associated with increases in QoL. In contrast, some 
specifications show that a reduction in the level of satisfaction with safety 
conditions is significantly associated with a decrease in QoL. Regardless of 
specification used, variables related to participation in civil society and trust 
proved statistically significant. 
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Figure 7.6 Shares of Individual, Urban, and Civil Society/
Trust Spheres in the QOL Index, by Socioeconomic Level

Source: Authors’ estimations.
Note: QoL = quality of life.
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With the use of the coefficients of the regression analysis, indexes of 
QoL were constructed for the whole sample and for each district. Then 
the contributions of the individual, urban, and civil society/trust spheres’ 
indicators were estimated. Results show that indicators in the individual 
sphere make the greatest contribution to the QoL index for the whole 
sample and for the districts of La Victoria and Los Olivos. In Villa El Salva-
dor, however, indicators in the civil society/trust sphere make the greatest 
contribution. In addition, indicators in the urban sphere are more impor-
tant in centrally located La Victoria than in the other two districts, and the 
urban sphere is more important in Los Olivos than in Villa El Salvador. 
Finally, indicators in the individual sphere are very important: they con-
tribute more than 40 percent in each of the three districts. 

These results are consistent with the differences between the districts 
under analysis. First, the facts that the civil society/trust sphere is more 
important than the urban sphere in Villa El Salvador and that it is more 
important in that district than it is in either of the other districts may be 
associated with Villa El Salvador’s tradition of collective action. More-
over, the greater importance of the individual sphere in Los Olivos, rela-
tive to the other components of the index within that district and relative 
to the other districts, is consistent with that district’s entrepreneurial 
growth pattern. In older and centrally located La Victoria, the urban 
sphere is more important than it is in the other districts—a finding that 
is consistent with expected differences between central and peripheral 
development. It also should be noted that although the individual sphere 
is more important in Los Olivos than in the other districts, that differ-
ence is not highly pronounced. Greater differences occur in the relative 
contributions of the urban and civil society/trust spheres, suggesting that 
low levels of contribution from the urban sphere may be partly compen-
sated for by the contribution of the civil society/trust sphere. In essence, 
in the presence of inadequate urban facilities or services, aspects of the 
civil society/trust sphere appear to be substitutes and to positively affect 
the index. 

These results have several noteworthy policy implications. First, 
although the contribution of the urban sphere to the estimated QoL is not 
as important as the variables belonging to the individual sphere, urban 
variables still contribute close to 20 percent in the overall sample. This 
result suggests that urban policy makers have an important space for inter-
vening to improve QoL. Citizens particularly value their neighborhoods’ 
safety conditions and the cleaning of streets. 

Second, the civil society/trust sphere clearly represents an important 
aspect of QoL. Although it is true that addressing urban problems such 
as crime and safety, transportation, and street cleanliness is undoubtedly 
important, those activities should not reduce municipalities’ efforts to pro-
mote social interaction and trust. Providing sports and cultural facilities and 
events and organizing sports tournaments or other recreational activities 
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should become an important part of the local government’s plan and poli-
cies. Moreover, creating and promoting neighborhood organizations may 
promote trust among neighbors and increase social capital.

Finally, it is both important and feasible for municipalities to moni-
tor residents’ QoL. The monitoring system should include both baseline 
and follow-up surveys for a representative sample of district citizens. The 
indicators to be collected should consist mainly of two types, which can 
be used simultaneously and complementarily: (1) information on objective 
indicators, such as number and places of robberies and attempted robber-
ies, frequency of street cleaning, and conditions of parks; and (2) subjective 
information, such as the level of satisfaction with municipally provided 
services. Given that QoL involves factors in addition to income and other 
socioeconomic indicators, the resulting data should be used to construct 
an urban and district-level QoL index that municipal officials may use to 
guide their activities and set priorities, as well as to monitor interventions. 
Furthermore, QoL estimations should be undertaken in all municipalities 
for benchmarking purposes. 

Notes

 1. See, for instance, Tiliouine, Cummins, and Davern (2006). Kahneman and 
Krueger (2006) present an extensive discussion on the measurement and determi-
nants of subjective well-being.

 2. Descriptive statistics for these 10 topics are provided in appendix 2 of 
Alcázar and Andrade (2008), the working paper on which this chapter is based.

 3. Here and in the following discussion of methodology, orthogonality 
between the different dimensions is assumed. 

 4. Further regressions and discussion of methodology are found in Alcázar 
and Andrade (2008).

 5. The methodology for this exercise is discussed in Alcázar and Andrade 
(2008).
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8

Housing and Neighborhood 
Satisfaction in 

Montevideo, Uruguay
Zuleika Ferre, Néstor Gandelman, 

and Giorgina Piani

Montevideo is Uruguay’s capital, largest city, and main port. With a popu-
lation currently estimated at 1,349,000 inhabitants, it is more than twice 
the size of the second-largest city (Canelones), and it comprises roughly 
44 percent of the country’s total population. Unlike many other capital 
cities in Latin America, however, Montevideo has grown slowly in the last 
five decades and has not struggled with massive inflows of poor immi-
grants from the countryside. Although by 1960 Uruguay had become one 
of Latin America’s most urbanized countries,1 it also had attained one of 
the region’s highest per capita income levels.2 Montevideo has preserved 
most of the European features it acquired in the first two decades of the 
20th century, when it benefited from booming exports of beef and agricul-
tural products, and attracted both ambitious entrepreneurs and relatively 
well-educated workers from Europe. The city’s waterfront promenade 
along the Río de la Plata—currently the most popular rendezvous—has 
a distinct appeal that mixes the city’s European tradition with a refined 
sense of modernity not often seen in other cities of the region.

This chapter discusses the extent to which the city’s features and 
amenities influence the rental prices of dwellings and its inhabitants’ 
satisfaction with their dwellings, neighborhoods, and lives as a whole. 
The main source of information is a special survey conducted in selected, 
representative neighborhoods.3 Although housing prices and housing 

The authors thank Martin Hahn for his assistance with the maps in this chapter.
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satisfaction mainly reflect housing characteristics, they also are affected 
by location and other neighborhood-specific factors. Neighborhood sat-
isfaction, in particular, is associated with factors ranging from the abun-
dance of trees, public parks, and green areas to the presence of gangs and 
vandalism. The econometric analysis presented in this chapter indicates 
that, whereas housing influences life satisfaction, neighborhood charac-
teristics and neighborhood satisfaction matter far less. Consequently, the 
life satisfaction (LS) approach cannot be used to value neighborhood-
related public goods.

Brief Description of the Neighborhoods Selected

The city of Montevideo is divided into 62 neighborhoods. In half of these 
neighborhoods, more than 70 percent of households belong to only one 
of the four strata defined by the National Statistical Institute on the basis 
of household per capita income and unemployment. The highest stratum 
is the most highly concentrated, which reflects the tendency of the rich to 
isolate themselves from the rest of the population—a process facilitated by 
higher living costs in rich neighborhoods.

To assess the influence of individuals’ housing and neighborhood char-
acteristics on their quality of life (QoL), a detailed survey was carried out in 
selected neighborhoods.4 Five neighborhoods were chosen to represent areas 
with different strata composition, and households were selected at random 
to ensure representativeness at the neighborhood level.5 In addition, house-
holds from the rest of the city were randomly picked as comparators, with 
no expectation of representativeness.

Two of the five selected neighborhoods are low- or medium-low-
stratum neighborhoods located on the southwest side of the city: Tres 
Ombúes-Pueblo Victoria and Cerro (figure 8.1). Approximately 90 per-
cent of the households in those two neighborhoods are currently classi-
fied as low-or medium-low-stratum households (table 8.1). In the first 
half of the 20th century, the neighborhoods were shaped by European 
immigration as the meat-processing industry developed, creating an 
important local working class and contributing to the Uruguayan labor 
union movement. These factors, in turn, produced a strong sense of 
neighborhood identity and cohesion. The industrial crisis of the mid-
1950s, however, greatly affected both neighborhoods as local employers 
closed their doors, leaving widespread unemployment and changing the 
neighborhoods’ composition and lifestyle. A long period of declining 
industry, high unemployment rates, low salaries, social segregation, and 
environmental damage has produced striking effects in this area. For 
instance, the subneighborhood Cerro Norte (not included in the survey) 
is well known as a dangerous area that is rife with criminal activity, and 
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Cerro as a whole is often portrayed as a marginal zone with its inhabit-
ants stigmatized by high reported rates of crime and delinquency.

The other three neighborhoods selected are predominantly medium-
high- to high-income residential neighborhoods with high population 
density: Buceo, Malvín, and Parque Batlle. The first two, located on 
the southeast side of the city along the waterfront promenade, formerly 
were resorts and were consolidated as residential neighborhoods during 
Mon tevideo’s expansion. Parque Batlle (which takes its name from the main 
city park that it surrounds) is located in a central area close to downtown 
Montevideo. Virtually all the households of these three neighborhoods are 
classified as medium-high- or high-stratum neighborhoods.

Cerro

Tres Ombúes
Pueblo Victoria

Malvín
Buceo

Parque Batlle

0–27

55–100
28–54

0–18

50–100
19–49

Percentage of low-stratum households in
neighborhoods having more than half their
population within low and medium-low strata

Percentage of high-stratum households in
neighborhoods having more than half their
population within high and medium-low strata

Figure 8.1 Stratum Composition of Montevideo 
Neighborhoods

Source: Authors’ illustration, based on 2007 Montevideo QoL 
Neighborhood Survey sample.

Note: The five neighborhoods indicated by name were selected for the 
in-depth survey used in this chapter.
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Brief Description of the Survey Results

The survey collected information about the respondents, their dwellings, 
and their neighborhoods.

Individual Characteristics and Opinions

Information gathered about respondents consists of both subjective and 
objective variables. Among the subjective variables are respondents’ opinions 
on their levels of satisfaction with different aspects of their lives, including 
their housing and neighborhoods. However, some objective variables also 
may be affected by a degree of subjectivity and may be subject to reporting 
bias. Table 8.2 presents summary statistics for objective individual charac-
teristics.6 The data are presented in three groupings: “low to medium-low” 
includes respondents in the two poorer neighborhoods surveyed, “high to 
medium-high” includes respondents in the three richer ones, and “other” 
is the comparison group (from surveys in the rest of Montevideo). As 
expected, people from the poorer neighborhoods fare worse in every area 
than do people from the more affluent neighborhoods.

Information gathered on individuals includes human capital dimen-
sions. On average, people from richer areas have four more years of school-
ing and a much higher rate of having completed secondary and university 
education. In high-stratum areas, private health care coverage is 86 percent, 
compared with 50 percent in low-stratum areas. There are no significant 
differences across strata regarding whether the respondent felt ill in the 
last 30 days (30 percent in higher-income areas versus 27 percent in lower-
income areas). Other questions in the survey permit a calculation of respon-
dents’ body mass index,7 and results reveal that obesity rates are higher in 
lower-income neighborhoods (18.1 percent versus 13.3 percent).

With respect to the use of time and labor market activities, the survey 
indicates that, although a larger share of low-stratum individuals is unem-
ployed (12.4 percent versus 9.6 percent), overwork is also more common 
among the poor. When overworked people are defined as those who work 
more than 60 hours a week, 21 percent of the population in low-stratum 
areas meets this criterion; by contrast, only 10 percent of people in high-
stratum neighborhoods meets it. The opposite is found, however, in relation 
to a clearly less objective indicator of work addiction: whereas 38 percent 
of high-stratum respondents “often” and “very often” find themselves 
“thinking about work,” only 32 percent of low-stratum respondents do so. 
As expected, incomes are lower in the low-stratum neighborhoods, with 
household incomes only about half of those in the richer areas; per capita 
income gaps are even wider because families in poorer areas are larger.

Individual variables include several (somewhat subjective) indicators 
of social capital. The responses of people in higher-income neighborhoods 
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indicate they are much more sociable and trusting than are people in 
poorer areas (76 percent versus 66 percent in the sociability dimension, 
and 47 percent versus 22 percent in the trust dimension). Religiosity is low 
(11–12 percent) in both groups of neighborhoods.

Respondents’ opinions on different aspects of their lives are central 
to the approach taken in this book to assess the urban QoL. The survey 
included questions about overall happiness and satisfaction with the fol-
lowing life dimensions: economic situation, family, social life, current 
work, health, leisure, housing, and neighborhood. Table 8.3 presents sum-
mary statistics only for overall happiness, housing satisfaction, and neigh-
borhood satisfaction because those aspects will be the focus of the rest of 
this chapter. 

Respondents from higher-income neighborhoods tend to be happier 
and more satisfied with all life dimensions (including those not presented 
in the table). In particular, levels of satisfaction with housing and neigh-
borhood display striking differences among strata.

Figures 8.2, 8.3, and 8.4 present the results by census tract. The 
intensity of the greys indicates the percentage of respondents in each 
census tract who describe themselves as “very happy” or “fairly happy” 
(figure 8.2), or as “very satisfied” or “satisfied” with their housing 
(figure 8.3) and their neighborhood (figure 8.4). In general, higher-
strata neighborhoods present higher levels of happiness and satisfaction; 
but considerable heterogeneity is observed across census tracts within 
each neighborhood—which, in turn, reflects much greater heterogeneity 
among individuals.

Housing Characteristics

Information on housing, obtained from responses to the 2007 Mon tevi deo 
QoL Neighborhood Survey, is summarized in table 8.4. The average 
monthly rent for dwellings in the survey is Ur$4,849 ($226), and rent in 
rich neighborhoods is 150 percent higher than in poor neighborhoods. 
The most important differences between the neighborhood and housing 
characteristics of the two types of neighborhoods considered are location 
(measured as distance to the promenade) and provision of services and 
appliances (measured by an index that adds 1 point for each service or 
appliance8). It is interesting to note that homes in the two types of neigh-
borhoods do not differ substantially in their basic construction materials 
or number of rooms and bathrooms; and a surprising finding is that over-
crowding is more common in the higher strata. With respect to housing 
tenure patterns, ownership rates are approximately 55 percent in both 
types of neighborhoods; but renting is more common among higher-in-
come residents, and occupancy without payment is more extensive among 
lower-income residents.
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Neighborhood Characteristics

Because this chapter considers how neighborhood amenities, services, and 
other characteristics influence urban QoL, the survey devoted a great deal 
of attention to their measurement. Answers obtained from the respon-
dents were complemented with information provided by the interviewers, 
who received training to ensure that similar standards of measurement or 
qualitative evaluation were used. Table 8.5 summarizes information from 
both respondents and interviewers. Respondents in all strata consider 
their neighborhoods’ most serious problems to be speeding and danger-
ous driving, the presence of people who make them feel unsafe, and drug 
trafficking. Respondents in lower-strata neighborhoods believe they are 
more affected by virtually every problem. The problems with the greatest 
differences between low- and high-stratum neighborhoods are drug traf-
ficking, water pollution, rubbish in the streets, vandalism, the presence 
of gangs, and air pollution. Only noise pollution affects high-stratum 

33–46
47–59
60–73
74–86
87–100

Source: Authors’ illustration, based on 2007 Montevideo QoL Neighborhood 
Survey.

Figure 8.2 Overall Happiness, by Census Tract
Percentage who are “fairly happy” or “very happy” 
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neighborhoods more severely, and the incidence rates of this problem are 
rather low.

The middle block of table 8.5 shows how respondents judge the provi-
sion of public goods. Questions could be answered only “yes” or “no,”9 
and the table presents percentages of affirmative answers. The only two 
dimensions where residents of low-stratum neighborhoods seem more sat-
isfied are access to daily garbage collection and a feeling of security when 
walking at night. The provision of all other public goods, however, is seen 
as worse in those neighborhoods. The two areas with the greatest differ-
ences are satisfaction with public parks and green areas and satisfaction 
with the condition of sidewalks.

The bottom block of the table summarizes information based on 
interviewers’ observations of conditions in the immediate vicinity of 
respondents’ dwellings. Interviewers’ observations tend to confirm 
respondents’ opinions in some cases, but not in others. For instance, 
although respondents and interviewers offer essentially the same assess-
ment of street lighting, interviewers see street paving and sidewalks as 

25–40
41–55
56–70
71–85
86–100

Source: Authors’ illustration, based on 2007 Montevideo QoL Neighborhood 
Survey.

Figure 8.3 Satisfaction with Housing, by Census Tract 
Percentage who are “satisfied” or “very satisfied” 
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being in much worse condition than do respondents—especially in low- 
and medium-low-stratum neighborhoods.10

General Econometric Strategy

Given this rich data set, a strategy is needed to explore systematically 
how individual characteristics, housing characteristics, and neighborhood 
characteristics relate to urban QoL. As in other chapters, the hedonic and 
the LS approaches are combined.

The typical housing hedonic regression is

ln pij = α + β' Hi + γ' Zj + νij, (8.1)

where pij is the rental price of house i located in neighborhood j; Hi is 
a vector of housing features; Zj is a vector of neighborhood j charac-
teristics; and vij is the composite error term, which is a combination 
of a neighborhood-specific error component and a house-specific error 

0–20
21–40

41–60
61–80
81–100

Source: Authors’ illustration, based on 2007 Montevideo QoL Neighborhood 
Survey.

Figure 8.4 Satisfaction with Neighborhood, by Census Tract 
Percentage who are “satisfied” or “very satisfied” 
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component vij = dj + hi. Error component dj is common to all houses 
in the neighborhood, and it may capture both uncontrolled differences 
in amenity characteristics across subcity areas and systematic uncon-
trolled differences in housing quality across neighborhoods. Either of 
those two factors would imply that the composite error term across 
houses within the same subcity area will be correlated, in turn implying 
a downward bias to the ordinary least squares (OLS)–based standard 
errors (Moulton 1987) that must be corrected using clustered standard 
errors. It is assumed that housing prices are independent of individuals’ 
characteristics (such as marital status, income levels, or education of the 
respondents or their families).

The LS regression takes the following form:

QoLd*
ij = constant + b 'Hi + g 'Zj + d 'Xi + uij, (8.2)

where QoLd* is a QoL dimension indicator, and Xi is a vector of individual 
characteristics. The true valuation of the dimension cannot be observed 
because of the ordinal nature of the dependent variable. For instance, if the 
specific QoL variable used as the dependent variable is “happiness,” it will 
take four values (“not happy at all,” “somewhat not happy,” “somewhat 
happy,” and “very happy”). It is assumed implicitly that people whose 
happiness levels are below a certain threshold m1 will be “not happy at all,” 
those between that value and a larger m2 will be “somewhat not happy,” 
those between m2 and an even larger m3 will be “somewhat happy,” and 
people with happiness levels above m3 will be “very happy”:

Qoldi = 1 if Qold*
i ≤ m1. Not happy at all. (8.3)

Qoldi = 2 if m1 Qold*
i ≤ m2 Somewhat not happy. (8.4)

Qoldi = 3 if m2 Qold*
i ≤ m3 Somewhat happy. (8.5)

Qoldi = 4 if Qold*
i ≥ m3 Very happy. (8.6)

If one assumes that the error term is normally distributed across obser-
vations, an ordered probit model implies the following probabilities:

Prob(QoLd
i = 1) = F (m1 − b 'Hi + g 'Zj + d 'Xi), (8.7)

Prob(QoLd
i = 2) = F (m2 − b 'Hi + g 'Zj + d 'Xi)

  − F (m1 − b 'Hi + g 'Zj + d 'Xi), (8.8)

Prob(QoLd
i = 3) = F (m3 − b 'Hi + g 'Zj + d 'Xi)

  − F (m2 − b 'Hi + g 'Zj + d 'Xi), (8.9)
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Prob(QoLd
i = 4) = 1 − F (m3 − b 'Hi + g 'Zj + d 'Xi), (8.10)

where F ( ) is the normal cumulative distribution function.
Van Praag and Ferrer-i-Carbonell (2008) argue that even in an ordered 

probit estimation, there is (to a certain extent) an implicit cardinalization 
of the variable under study. Expanding on that idea, they propose a pro-
bit-adapted OLS (POLS) method based on a transformation of the data 
that allows discrete variables to be treated as continuous variables. The 
transformation consists, first, of deriving the values of a standard normal 
distribution that corresponds to the cumulative frequencies of the ordinal 
dependent variable:

F (m1) = p1, (8.11)

F (m2) = p1 + p2, (8.12)

F (m3) = p1 + p2 + p3, (8.13)

F (m3) = p1 + p2 + p3 + p4, (8.14)

where pi is the proportion whose dimension lays in the ith bracket. The 
final step in the POLS method is estimating the conditional means for the 
variables under study.

The main advantage of POLS is that it requires less computing time 
and allows the application of more complex methods (systems of equa-
tions, fixed effects, and so forth). Its drawback is that a harsher nor-
mality assumption is needed. The results reported in van Praag and 
Ferrer-i-Carbonell (2008) suggest that POLS and ordered probit yield 
very similar results, except for a scale factor.

To facilitate comparison with other chapters in this book, the POLS 
approach is followed for all discrete choice dimension satisfaction variables.

Results of the Regression

Regression results for the hedonic approach are presented in the “hedonic 
regressions” columns of table 8.6. The explanatory variable is the log 
of the rental value. The first hedonic regression takes into account only 
individual household characteristics. Whenever possible, the regressors 
also were included in logs so that the estimated coefficients could be inter-
preted as elasticities. For instance, the 0.355 coefficient for rooms implies 
that a house with twice the number of rooms commands rent that is 
35.5 percent higher than another house similar in all other aspects. In the 
same way, a house with twice as many bathrooms as other houses similar 
in other aspects would command 85.4 percent higher rent. With respect 
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to housing construction and conditions, houses with wall or floor prob-
lems have statistically significant lower rents. Finally, having a kitchen for 
the household’s exclusive use (that is, one not shared with another house-
hold) is associated with higher rent. House location also was found to be 
statistically significant: the farther away from the promenade, the lower 
the rent; doubling the distance from the promenade reduces the rent of a 
house by approximately 10 percent.

The second hedonic regression explores the relationship between rents 
and block/neighborhood-level public goods and amenities, leaving aside 
housing characteristics. Some public goods, such as access to running water 
and to sewerage, increase real estate prices. Sidewalks in good condition 
and public street lighting also are associated with higher rent. It is not 
surprising to find that houses in neighborhoods with public transportation 
and garbage pickup problems command lower rents. The regression also 
considers neighborhood problems that may affect housing values, such as 
vandalism or pollution. No significant association is found between any 
of the problems considered and the rental values.

The third regression (reported in the “Totals” column) combines the 
two previous sets of regressors. Of the house characteristics that were 
previously found to be significant, roof condition is the only one that loses 
its statistical significance. In contrast, not one of the public goods and 
neighborhood externalities retains its significance. This does not imply, 
however, that neighborhood features are irrelevant for rental values. Fur-
ther econometric analyses (not presented in detail here) indicate that a mix 
of all types of neighborhood characteristics (with and without variation in 
each neighborhood) is able to explain 20 percent of the variance of rental 
values in our sample.

The remaining two columns of table 8.6 explore the influence of hous-
ing and neighborhood characteristics on housing and neighborhood satis-
faction. Individuals’ characteristics must be controlled for, as explained in 
the previous section. Specifically, it is found that housing satisfaction and 
neighborhood satisfaction show a U-shape, with minimum satisfaction at 
ages 43 and 36, respectively. As expected, housing satisfaction is signifi-
cantly associated with family size and family income, but neighborhood 
satisfaction is not. Family income is expected to affect housing satisfaction 
because it must be related to aspects of housing comfort that are not cap-
tured in the limited set of regressors. As in the hedonic regressions, people 
living in houses with more rooms and without construction problems are 
associated with greater housing satisfaction, and housing satisfaction is 
inversely associated with distance to the promenade.

Among public goods, public parks and public transportation have a 
positive effect on satisfaction with both housing and neighborhood. In 
contrast, the number of trees on the block has an effect on the neighbor-
hood dimension, but not on housing satisfaction; and such neighborhood 
problems as vandalism, gangs, garbage, and pollution have a negative 
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impact on neighborhood satisfaction. Pollution decreases housing satisfac-
tion as well.

The dummies included to capture other neighborhood effects are sig-
nificant. All other things being equal, people living in high-stratum and 
medium-high-stratum neighborhoods have higher neighborhood satisfac-
tion, but lower housing satisfaction, than do people living in low- and 
medium-low-stratum neighborhoods.

Because housing and neighborhood satisfaction can be considered 
components of life satisfaction, it is worth exploring how housing and 
neighborhood characteristics directly impact life satisfaction. The regres-
sions reported in table 8.7 confirm that several of those characteristics 
do affect life satisfaction. As in the previous satisfaction regressions, indi-
viduals’ characteristics are controlled for. In this respect, life satisfaction 
declines with age11; it is lower for women, but higher for those women 
who have a stable partner and for those women with more education. 
Lifestyles also make a difference: whereas sociable people declare them-
selves happier, workaholics derive less satisfaction from life. Income also 
matters for life satisfaction. 

Several housing characteristics are strongly associated with life sat-
isfaction across the full sample. In particular, the number of rooms, the 
conditions of the walls and floors, and access to running water affect life 
satisfaction. Some of these variables, however, lose their significance when 
the sample is split between workers and nonworkers. Neighborhood fea-
tures seem to be less relevant for life satisfaction. Among specific features, 
only public street lighting is significant.

Because life satisfaction depends on both income and a set of housing 
and neighborhood characteristics, the relative coefficients can be used to 
estimate the value of those characteristics. For example, an additional 
room is worth the equivalent of 70.0 percent of average household income, 
access to running water is worth 9.0 percent, and street lighting is worth 
3.7 percent.

Further econometric analyses (not presented here) suggest that although 
housing satisfaction has some influence on life satisfaction under cer-
tain specifications, neighborhood satisfaction is never significant. Conse-
quently, the LS approach cannot be reliably used to value neighborhood 
amenities or other neighborhood-related public goods.

Conclusion and Policy Implications

Based on a survey of 801 individuals in neighborhoods of different strata, 
this chapter has described housing and neighborhood conditions in Mon-
tevideo, Uruguay, at a level of detail never before attempted. This rich data 
set was used to explore the factors that influence housing prices, on the 
one hand; and housing, neighborhood, and life satisfactions on the other. 
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Housing prices tend to reflect mainly housing characteristics, although 
they also are affected by location and by unspecified factors that are 
common to each group of neighborhoods selected. Whereas housing sat-
isfaction is strongly associated with a similar set of factors, neighborhood 
satisfaction reflects variables ranging from the abundance of trees, public 
parks, and green areas to the presence of gangs and acts of vandalism. Life 
satisfaction depends on housing, but little or not at all on neighborhood 
characteristics or satisfaction; and, therefore, the LS approach cannot be 
used to value neighborhood-related public goods.

Even though neighborhood variables play almost no role in the hedonic 
regressions or in individuals’ overall well-being, significant differences in 
rent levels and in overall satisfaction between poor and rich neighbor-
hoods suggest that neighborhood-related factors are at work. Because the 
provision of specific public amenities is not reflected in housing rents or 
in people’s satisfaction with their own lives, at first glance there appears 
to be no justification for financing those amenities through housing taxes. 
However, both housing rents and satisfaction may respond to bundles of 
neighborhood amenities and characteristics (which would be consistent 
with the neighborhood-dummy effects found in this study). This response 
would justify taxation to finance urban amenities, based on the location 
of dwellings.

Notes

 1. According to data from the Economic Commission of Latin America and the 
Caribbean, 82 percent of the Uruguayan population lived in urban areas in 1970, 
compared with an average of 57 percent for Latin America and the Caribbean. 

 2. The Economic Commission of Latin America and the Caribbean reports 
that in 1960, with a per capita GDP of $3,602 (in 2000 dollars), Uruguay was the 
third-richest country in Latin America (below Argentina and República Bolivariana 
de Venezuela). In 2007, with a per capita GDP of $7,255 (in 2000 dollars), Uruguay 
was the second-richest country (surpassed only by Argentina). 

 3. More details on the survey methodology and results can be found in Ferre, 
Gandelman, and Piani (2008) and Ferre et al. (2008).

 4. The survey was conducted as a module of the 2007 International Social 
Survey Program, an annual program of cross-national collaboration on surveys 
covering topics important for social science research. 

 5. The sampling design combined the International Social Survey Program 
methodological requisites for a survey representative of the general population 
with a representative sample of the neighborhoods selected. The survey is repre-
sentative of the population aged 18 and over. To avoid a self-selection bias, the 
questionnaire was answered by a randomly selected member of the household. 
The interviews were conducted using a face-to-face, paper-and-pencil method. The 
fieldwork took place from October 2007 to March 2008. The effective number of 
interviews obtained was 801. (See table 8.1 for distribution by neighborhood.) The 
overall response rate was 64.9 percent. 

 6. The table does not attempt to be comprehensive. In particular, the survey 
included an extensive list of questions on free-time activities. 
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 7. Body mass index is a measure of the weight of a person, scaled according to 
height. It is defined as the body weight (in kilograms) divided by the square of the 
person’s height (in meters). According to the World Health Organization, a body 
mass index above 25 is considered overweight and above 30 is considered obese.

 8. This index refers to a number of electrical appliances, communication 
devices, and transportation facilities owned by the surveyed dwellings. The appli-
ances considered are water heater, instant water heater, refrigerator, television, cable 
television, video player, washing machine, dishwasher, microwave oven, personal 
computer, motorcycle, automobile, land-line phone, and cell phone. 

 9. There was one exception. The question on satisfaction with police service 
offered these response options: “very satisfied,” “satisfied,” “not very satisfied,” 
and “not at all satisfied.” In the table, the information for this item is the sum of 
“very satisfied” and “satisfied” responses.

 10. This type of bias, especially where the poor and those with low levels of 
education have overly optimistic views of their own lives and living conditions, is 
not unique to our survey. For an extensive analysis, see IDB (2008).

 11. The inclusion of age-squared eliminates the significance of both age vari-
ables, without altering significantly the rest of the coefficients. 
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