I

I J •"•

Environmental Innovation and
Management in Curitiba, Brazil
Jonas Rabinovitch with Josef Leitmann

UMP "I
Working Paper Series

UNDP/UNCHS (HabitatyWorld Bank
URBAN MANAGEMENT AND THE ENVIRONMENT

ENVIRONMENTAL INNOVATION AND
MANAGEMENT IN CURITIBA, BRAZIL

Jonas Rabiftovitch with Josef Leitmann

June 1993

Working Paper No. 1

©1993
UNDP/UNCHS/The International Bank for
Reconstruction and Development/WORLD BANK-UMP

1818 H St. N.W.
Washington, D.C.
20433, U.S.A.
All Rights Reserved
Manufactured in the United States of America
First Printing, June 1993

This document has been prepared under the auspices of the UNCHS/UNDP/World
Bank-sponsored Urban Management Programme. The findings, interpretations, and
conclusions expressed here are those of the authors and do not necessarily
represent the views of the United Nations Development Programme, UNCHS, the
World Bank, or any of their affiliated organizations.
Patrick McAuslan
Coordinator
Urban Management Programme
Technical Cooperation Division
UNCHS

Josef Leitmann
UMP World Bank
Team Leader
Urban Development Division
Environmentally
Sustainable Development
Group

The World Bank

FOREWORD
This working paper has been prepared by the Urban Management
Programme (UMP)—a ten-year global technical support program
designed to strengthen the contribution that cities and towns in developing
countries make toward human development, including economic growth,
social development, and the reduction of poverty. The UMP is a major
undertaking of the international community and involves a partnership of
many actors. UNDP provides the core funding and overall monitoring of
the program. UNCHS (Habitat) is the executing agency with The World
Bank as associated agency. In addition, the World Health Organization,
which brings its expertise in environmental health, and other multilateral
agencies as well as bilateral donors and nongovernmental organizations
(NGOs) provide various types of support. The key actors are those in the
developing countries themselves, at the regional, national, municipal, and
community levels.
The Urban Management Programme
Building on lessons learned during its initial stage of research and
development (1986-1991), the UMP is now working with developing
countries to build local capacity to address problems in five substantive
areas: municipal finance and administration, infrastructure, land
management, urban environment, and poverty reduction. Three processes
exist for ensuring this capacity building:
• City and Country Consultations. Through this mechanism,
the UMP brings together national and local authorities, the
private sector, community representatives, and other actors
within a country to discuss specific problems within the
UMP's subject areas and to propose reasoned solutions.
Consultations are held solely at the request of a developing
country and often provide a forum for discussion of a
cross-section of issues. Consultations also may be used as a
framework for in-country substantive aid coordination or for
assisting governments in preparing their own national urban
programs.
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• Regional Programs and Technical Cooperation. To ensure
a sustained and effective program, the UMP has established
regional offices headed by a regional coordinator and
regional panels of expertise anchored in developing country
institutions to provide ongoing support and technical
cooperation. Each region has developed a regional program
of activities and developing countries are able to draw upon
the expertise of the regional structure for technical advice
and cooperation.
•

Global Support and Synthesis. Nucleus teams in Nairobi
and Washington, D.C. support the regional panels, offices,
and national institutions by synthesizing lessons learned;
conducting ongoing state-of-the-art research; identifying best
practices; and disseminating program-related materials at the
global, regional, and national levels. The nucleus team has an
active monitoring and technical support role as well.

The UMP's Working Paper Series
The working paper series has several objectives. The content of the
series will seek to highlight examples of good and best practice in the
various components of urban management. This will range from case
studies of one or more aspects of urban management in a particular city to
regional and even global syntheses of experiences. Much of the latter will
increasingly be drawn from the UMP's regional programs. The timeliness
of the information in the series is an important objective. Hence, the
review and production processes for issuing the series have been
streamlined to allow for rapid publication and dissemination. The sources
of material that will be published in the series are intended to be diverse.
Authors will be drawn from the UMP regional coordinators, Programme
consultants, members of the UMP's regional networks, UMP nucleus
team members, and others. The audience for the working papers will also
be diverse, varying according to publication. The series should be of use
to urban managers, urban policy makers at different levels of government,
ESAs that provide support for urban development, community and
nongovernmental organizations, academics, and the media.
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In parallel, the UMP also issues a formal publications series that
consists of discussion papers, policy framework papers, and management
tools. A list of titles that have been prepared in the formal series is
attached at the end of this paper. Many of the formal series publications
are available in English, Spanish, and French. The working paper series is
available only in English though translations could be available at a later
date.
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INTRODUCTION
The experience of Curitiba has been recognized by the international
media, experts, and development institutions as a successful example of
urban environmental management. Because of this status, the city of
Curitiba was chosen as a showcase to host the World Urban Forum, a
meeting of mayors, other city officials, and urban experts, prior to the
1992 United Nations Conference on Environment and Development
(UNCED). Little comprehensive information has been available about the
range of Curitiba's environmental innovations, how they are managed,
and how they have evolved over time.
This paper encompasses the period between 1965 and 1992 and
concentrates on the solutions developed as a result of an explicit urban
planning process. There is no intention to depict Curitiba as a utopia; the
city has had and still has a variety of urban-related problems, like any
other city in the world. It is hoped, however, that this presentation of the
main difficulties, innovations, principles, and results achieved in Curitiba
can serve as a basis for discussion and guidance for other cities. The views
expressed here are those of the authors and do not necessarily reflect the
views of the Curitiba city administration, the World Bank, the United
Nations Centre for Human Settlements, the United Nations Development
Programme, or the Urban Management Programme.
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EXECUTIVE SUMMARY
Curitiba is a southern Brazilian city of 1.6 million inhabitants
(metropolitan population: 2.3 million). From the 1950s through 1980, it
has been Brazil's fastest growing city; its poverty profile and rate of
inflation have been similar to other cities in the south and southeast of the
country. Curitiba has not only prospered economically but has done so in
an environmentally sensitive manner, despite the pressures created by
rapid growth, inflation, and poverty. Beginning in the 1960s, most
Brazilian cities built highways and consolidated the predominance of the
automobile; Curitiba took a different path. This working paper examines
how that path was laid out, where it led to, and what was learned along the
way. It begins with background information on the city in Chapter 1.
Pathfinding and Planning
Curitiba, like many other cities around the world, developed a master
plan in the 1960s. Unlike other cities, the central guidance given in the
plan was adhered to over a period of more than twenty years. Two key
principles of the plan were:
• modifying urban growth from a radial to a linear pattern by
integrating the road network, public transportation, and land
use; and
• decongesting the central city and preserving its historic
center.
The new path was not built and followed overnight. After six years of
research, institution building, human resource development, and
consensus-building in the pre-implementation phase, the necessary
political commitment for implementation materialized. Perhaps most
important, it took the vision and leadership of a progressive mayor to
begin the journey along a new route, followed by continuous political
commitment of successive regimes to stay on course. The key features of
Curitiba 's planning process are summarized in Chapter 2.
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New Directions: Innovations in Urban
Environmental Management
During the 1970s, the city began to implement an urban design that
emphasized linear growth along structural axes that were planned and
implemented to reinforce public transportation networks. Simultaneously,
the public transportation system was realigned and expanded to bolster
and make use of the structural axes. Land use legislation was enacted at
the same time to reinforce the spatial transition. The result is that,
while Curitiba has over 500,000 cars (more per capita than any other
city in Brazil, except Brasilia), 75 percent of commuters travel by bus
and there is little traffic congestion. Details about the integration,
management, and environmental impact of roads, public transportation,
and land use are presented in Chapter 3.
While this integrative spatial strategy has resulted in the most
significant changes for the city, Curitiba has also successfully
experimented with a number of other environmental innovations. Seventy
percent of households participate in the recycling of municipal solid waste
through one of several novel programs. During the last twenty years,
green space per capita has increased one-hundredfold (from 0.5 m2 to 50
m2 per citizen), an increase that is all the more amazing given that it took
place during a period of rapid population growth; at the same time, this
expansion was explicitly designed to benefit the city's flood control
program and its diverse ethnic groups. In the area of water and sanitation,
water and park development policies are integrated and innovative sewage
treatment is used to meet the needs of rapidly growing peri-urban areas.
Industrial pollution control has been facilitated by the creation of the
Curitiba Industrial City, an industrial park that attracts low-polluting
enterprises. Ecology is integrated into many facets of Curitiba's
progressive education system for children and adults. The characteristics
of these and related initiatives are outlined in Chapter 4.
What is to be Learned?
Some of the lessons that Curitiba has to offer other cities in both the
developing and industrialized world are:

xi
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• Even during a period of rapid demographic growth, physical
expansion can be guided through integrated road planning,
investment in public transportation, and enforcement of
appropriate land use legislation.
• Technological solutions and standards for everything from
public transit to recycling should be chosen on the basis of
affordability.
• Priority should be given to public transportation and
pedestrians over private automobiles.
• For a city to contribute to sustainable development, it must
minimize resource use and maximize conservation.
• Integrated solutions can be implemented through
partnerships between key actors. This often requires that the
network of formal and informal economic relations be
supported and not hindered by urban managers.
• Creativity can substitute for financial resources. There are
ways for traditional sources of problems to be turned into
resources.
• Public information and awareness are essential. The better
citizens know their city, the better they treat it.
• Capacity and expertise to support innovation needs to be
institutionalized to enhance guidance and stability over time.
These may seem like simple doses of common sense but they have
rarely been applied to ailing cities around the world. Perhaps the missing
ingredient is political commitment and continuity: Curitiba 's leaders have
pursued their common-sensical path for over two decades. Curitiba still
has serious sanitation, education, and housing problems to tackle. The
challenge now is to continue the successful policies and programs while
applying these lessons to unresolved issues of urban development.
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1. THE CONTEXT
1.1 Urban Setting and Development
The city of Curitiba is located at 25° South and 49° West (see Figure
1.1). It borders the municipalities of Almirante Tamandare, Colombo,
Piraquara, São Jose dos Pinhais, Mandirituba, Araucaria, and Campo
Largo. The area of the city proper is 432 km2 (approximately 35 km
North-South and 20 km East-West). It is situated 87 km west of the
Atlantic Ocean at an average altitude of 908m. The climate is subtropical
with an average of 22°C during the warmer months (September-April)
and 15°C during the colder months (May-August) with occasional frosts
during the nights of June-July.
The region is characterized by rolling hills with plateaus to the north,
south and southeast towards the Iguazu basin. A series of rivers and
streams cross the region, including the Iguazu, Agua Verde, Bacacheri,
Atuba, Passauna, Bangui, Juveve, Bigorilho, Ivo, Belém, Campo Santana,
Campo Comprido, Vila Guaira, Capao Raso, Vila Formosa, Padilhas,
Ponta Grossa, Boa Vista, Cercado, Pinheirinho, Prensa, and Moinho.
1.1.1 City history
During the 17th century the region where Curitiba is located was
explored by pioneers from neighboring São Paulo state in search of
indigenous peoples and precious metals. The first group of settler»
established themselves next to the Atuba river at a place called Vilinha and
then moved to the area where the central Tiradentes square stands today.
In 1693 Curitiba was classified by the Portuguese authorities as a vila
(small town) and grew due to its strategic location between the Atuba and
Belem rivers on the route of the tropas (horse caravans transporting
goods) towards the south of the country. In 1842 the vila was officially
declared a city and in 1854 received the title of capital of the state of
Parana. By this time, the first inflow of immigrants (mostly Europeans)
began to arrive. From then through the 1940s, the city enjoyed moderate
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economic prosperity, riding a series of economic booms in mate (a kind of
tea), wood, cattle, and coffee.
Curitiba became a key service center for new economic activities
after World War II, largely because of its central location in relation to
roads and railways. Rapid economic and demographic growth in the last
few decades transformed the city into an important industrial and
commercial nucleus as well as a center for processing agricultural goods
that are exported via the Paranaguá sea port.
1.1.2 Demographics
Through the 1940s, the population of Curitiba grew at a slow and
stable pace. From the 1950s onwards, the population of the municipality
reflected the economic trends described above and experienced a high
annual growth rate. With migration linked to the mechanization of
agriculture and the development of export crops in the state of Parana, the
urban growth rate of Curitiba and its metropolitan region was almost 7
percent by the 1970s—the highest in the country. Table 1-1 illustrates
demographic trends in the city, metropolitan area, and Parana state.
Table 1-1. Demographic trends—Curitiba, Metro. Region & Parana State

Year

1940

Avg.
population
increase
(percent
Curitiba per year)
140,656

Curitiba
metro,
Metro, region
region (percent)

-

202,956

69.30

Curitiba/
Parana
State
(percent)

Metro,
region/
Parana
State
(percent)

1,236,276

11.25

16.42

Parana
State

1950

180,575

2.8

307,294

58.76

2,115,547

8.54

14.53

1960

361,309

10.0

510,539

70.77

4,277,763

8.45

11.93

1970

609,026

6.8

821,233

74,16

6,929,868

8.75

11.85

1980

1,024,975

6.8

1,440,626

71.15

7,629,392

13.43

18.88

1990

1,608,151

5.7

:2,250,959

71.44

9,818,373

16.35

22.93

Source: IBGE-Brazilian Institute of Geographical Statistics: Census-1940-50,60,70,80,90;
IPARDES/IPPUC: Projection for 1990..
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Figure 1-1. Map of Curitiba and environs
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1.2. Socio-Economic Setting
1.2.1 Economic structure
The key economic activities in Curitiba are services, manufacturing,
and commerce. Table 1-2 illustrates the number of people working in
Curitiba by economic sector. The 1990 national census classified 8 percent
of the economically active population in Curitiba as unemployed. However,
Brazil does not have an unemployment compensation system and most
low-income urban dwellers engage in temporary activities in the informal
sector, making it difficult to measure actual levels of employment.
Historically, the transition from agricultural to industrial activities
accelerated beginning in 1973 with the creation of the Curitiba Industrial
City (CIC). The CIC occupies an area of approximately 40 km2 on the
western fringe of the city. It was created as a response to a policy of
limiting further heavy and/or hazardous industrial activities within the
borders of the municipality, and to attract more industries to a specific
industrial area. As of 1991, 402 industries have located in the CIC:
between 1973 and 1980, the area attracted 125 enterprises; between
1981 and 1990, an additional 277 firms moved to the Industrial City.
Jobs generated by the CIC now account for one-fifth of the city's total
employment.
Inflation is an important aspect of economic development in
Brazilian cities. Table 1-3 indicates that Curitiba has experienced an
average rate of inflation similar to that of other urban areas in the country
over the 1980-90 period.
1.2.2 Income distribution and urban poverty
The economic welfare of the city of Curitiba is similar to that of other
state capitals in the South/Southeast regions of Brazil.1 Table 1-4 gives an
1. This is particularly relevant to demonstrate the fact that the urban planning innovations
developed in Curitiba did not succeed because of any economic advantage enjoyed by the
city.
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Table 1-2. Employment by economic sector

Economic sector
Services
Manufacturing
Commerce
Social Services
Building Industry
Public Administration
(All levels)
Agriculture
Economic Support Services
Transportation/Communications
Other Activities
Other Industrial Activities
Total

Employees

Share
(percent)

207,734
201,497

19.6

159,997
105,492
88,682

15.1
9.9
8.4

61,018
59,114
57,765
56,684
49,084
14,915

5.7
5.5
5.4
5.3
4.6
1.5

1,061,982

100.0

18.9

Source: IBGE, National Household Sample Survey, 1990

indication of the level and distribution of household incomes, based on a
sample of 14,087 households in the 75 districts of the municipality, with
figures for São Paulo and all of Brazil as comparators. The minimum
wage is established by law and is supposed to determine the minimum
monthly salary that any person over 18 years of age should earn in Brazil.
This amount is occasionally raised by the central government to account
for inflation. As an exampie, the value of one minimum wage in October
1992 was CR$ 522,000/month (US$72 per month at the then-current
exchange rate).
The family and social structure of Brazil is characterized by large
families and a considerable proportion of the population is under 18 years
of age. In Curitiba this proportion is approximately 42 percent. Therefore,
a household approach would be more realistic than a per capita analysis. A
comparison between Curitiba and São Paulo indicates that Curitiba is not
an exception in the social context of southern Brazilian cities, showing an
average household income per year on the order of US$ 3,400. The
nationwide figures are less useful as comparators because they capture the
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30 percent of the population classified as rural, as well as the very poor,
populous cities of the northeast of the country.
Referring to Tables 1-3 and 1-4, it is possible to conclude that a
low-income family in Curitiba would have basically the same level of
purchasing power as that of other low-income families in other Brazilian
state capitals. Table 1-4 shows that 4.9 percent of Curitiba 's households
earn up to one minimum wage per month (US$72) and that another 28
percent earn between two and three minimum wages per month
(US$125). The Curitiba Social Development Secretariat considers
households in the former category as "in absolute poverty" and those in
the latter category as "in priority need of attention". The difference
between these families and those living in other Brazilian state capitals is
not the condition of poverty in itself, but the level of services and the
degree of participation in community activities offered to these families
by the city.
Table 1-3. Evolution of the urban price index, 1980-90
City
Belem

1980

1985

1990

106.13

236.82

1,525.15

Belo Horizonte

90.86

235.23

2,116.89

Brasilia

98.98

229.13

1,610.89

Curitiba

92.97

238.82

1,794.84

Fortaleza

96.82

240.61

1,767.10

Porto Alegre

96.36

244.85

1,472.69

Recife

99.38

232.08

1,692.70

Rio de Janeiro

99.30

231.05

1,651.01

Salvador

92.38

244.32

1,737.10

São Paulo

90.31

235.17

1,849.85

Source: 1PPUC, Curitiba em Dados, 1991.
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Table 1-4. Income distribution—Curitiba, São Paulo, and Brazil
Number of
minimum
wages
(monthly)
1

Curitiba
(percent of
households)

São Paulo
(percent of
households)

Brazil
(percent of
households)

4.9

4.4

18.0

2-3

28.1

29.9

38.5

4-5

25.7

17.6

18.4

6-10

25.6

27.2

14.1

11-20

11.4

13.6

6.8

4.3

7.0

4.0

21 +

Source: IPPUC household survey, 1990 (Curitiba); IBGE National Census, 1990
(São Paulo and Brazil)

2. ENVIRONMENTAL MANAGEMENT AND THE
URBAN PLANNING PROCESS
2.1 Evolution of Urban Planning
The Agache Plan, designed by French urban planner Alfred Agache in
1943, was the first formal attempt to direct urban growth in Curitiba. The
plan proposed a well-defined central area surrounded by residential zones
with a traffic system composed of concentric (ring) roads linked to the
central area by radial avenues, also known as the spoke-and-wheel design.
The basic principle of the plan was to reinforce a central business district
that would service the whole city through the system of access avenues. It
reflected a classic planning concept and failed to predict the private
automobile boom that occurred in Brazil during the 1950s. The plan was
not implemented, except for the construction of radial avenues, mainly
due to the lack of public funds at the time; this delay caused the city to
grow beyond the physical limits envisaged by the Agache Plan.
The main legacy of the Agache Plan was consciousness-raising; it
generated the perception that planning could help solve urban
growth-related problems. This perception was acted on in 1964 when the
public administration of Curitiba commissioned the "Preliminary Urban
Plan" which later became the Curitiba Master Plan. Following a
competition organized by City Hall and local professionals, this plan was
developed by a consortium of Brazilian consulting firms. The Curitiba
Research and Urban Planning Institute (IPPUC) was then created in 1965
to pursue implementation of the plan.
2.1.1 Key principles
The Curitiba Master Plan proposed not only a traffic management
system, but also its integration with land use to limit the physical
expansion of the central city. Commerce, services, and residences would
expand linearly from the center through "structural axes." This plan had
the following key principles:
• changing the radial urban growth trend to a linear one by
integrating the road network, transportation, and land use;

9
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• "decongestion" of the central area and preservation of the
historic center;
• demographic control and management;
• economic support to urban development; and
• infrastructure improvement.
There is an important caveat concerning the first principle. This paper
does not argue that linearly guided land development is a universal
panacea for rapidly growing cities. Every city has a different set of
physical constraints and opportunities. The case of Curitiba seems to
demonstrate, however, that cities should make a conscious decision
concerning their spatial structure in relation to patterns of travel and land
use at the outset of rapid growth. It also demonstrates that linear growth
can facilitate mass public transportation. Whereas some cities may have
grown to the point where land use control policies are of limited value,
there are many cities that have the opportunity to make the right decisions
at the right time.
2.1.2 Styles of planning
There were two very distinct "styles" of the Curitiba planning
process: a) the pre-implementation phase (1965-1970) characterized by
the traditional master plan methodology and less emphasis on
implementation, and b) the implementation phase (1971-present)
characterized by the political will and the commitment of the public
administration to "getting things done." This phase includes more than
twenty years of work by different administrations with different priorities.
The first phase was important for the following reasons.
• It responded to social demands, articulated by a group of
students, professionals, and public officials, to have an urban
plan as basic guidance for the future growth of the city.
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• With the creation of the Curitiba Research and Urban
Planning Institute, IPPUC served as the "breeding ground"
for many actors who later played key roles in the
implementation phase. For example, future mayor Jaime
Lemer was president of the IPPUC in 1968-69 and many
other Institute officials were part of the first planning team.
• The lack of implementation between 1965-1970 gave the
professionals at IPPUC breathing and thinking space to
further develop the ideas contained in the plan; it could be
seen as a "maturation" period.
The second phase was important for the following reasons: a) it
allowed the city of Curitiba to implement its own solutions to the city's
particular problems; b) it established in practice an urban planning
tradition emphasizing implementation, with strategic coordination and
guidance by the Planning Institute within the city administration; and c) it
developed an approach to urban management based on the constant
interplay between planning activities and implementation activities.
2.1.3 Consequences of the planning process
The document, "Curitiba 1971-1983-Inventario" (IPPUC1983),
suggests four specific transformations as a result of the planning process:
physical, cultural, economic, and social. The physical transformation was
characterized by urban growth guided by the following objectives.
• Incremental integration and development of the public
transport system together with the land use legislation.
• Definition
of
priority
physical
works,
time-consuming surveys or theoretical debates.

without

• Development of a concrete policy to gradually improve
infrastructure facilities following the above mentioned
priorities.

//
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The city administration then immediately implemented the first two
structural axes with related infrastructure, a basic network of parks and
public squares that could later be linked by cycleways, and a pedestrian
network in the central area giving priority to people over cars. The
beginning of the Curitiba Integrated Transport Network was also
gradually implemented along the structural axes. Having implemented
this basic structure, Curitiba could then implement other physical
improvements.
The cultural transformation, according to the "Inventario," was a
consequence of the physical transformation. The following changes
occurred:
• revival of the city center as an important meeting place;
• preservation of historical buildings and cultural property;
• implementation of a "building recycling" policy giving new
uses to old renovated buildings;
• creation of the Curitiba Historic District and the Curitiba
Cultural Foundation;
• implementation of a series of works (cinemas, public
squares, museums) that helped preserve cultural values and
ethnic diversity in the Curitiba region; and
• inclusion of leisure activities and infrastructure in the new
squares, parks, and low-income public housing
developments.
The economic transformation was centered on implementation of the
Curitiba Industrial City from 1973 onwards. The concept of the industrial
city was not that of an isolated industrial ghetto but rather as industries
surrounded by green open spaces, integrated with housing, transportation
and services. Another important economic aspect was the implementation,
from 1980, of Nosso Programa ("Our Program") that provided financial
and other support to small-scale industries and informal activities.
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The social transformation occurred mainly from the early 1980s
onwards. Emphasis shifted from physical and economic priorities in the
1970s to meeting basic needs (education, housing, health, child care, and
low-cost sanitation) in the following decade. The following social changes
were pursued:
• improvements in the socio-economic
infrastructure within the city;

distribution

of

• hierarchical service delivery with health centers and public
schools, for example, built at the neighborhood level but
linked to larger-scale units to form an integrated network;
• coordination between different government agencies to
achieve integrated objectives;
• centralization of technical-administrative
decentralization of implementation; and

support

and

• community participation.
The details and results of specific social programs will be presented
in Chapter 4.
2.2 Key Actors
Over the period covered by this case study (1971-92), a number of
actors have been involved with the Curitiba planning process. They can be
divided into two basic categories: individual actors and institutional
actors. The former have been as important as the latter and their interplay
helps explain the success of the Curitiba experience. For example, the
relationship of the individual actor, Mayor Jaime Lemer, with the
institutional actors, City Hall and IPPUC, was part of the daily planning
exercise in Curitiba.
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2.2.1 Development of municipal institutions
The first administration of Mayor Lerner (1971-1974) was followed
by the administration of Mayor Raiz (1975-1978), who followed his
predecessor's priorities, though with more emphasis on public works. The
key actors during the 1970s were mayors, private contractors, and
municipal, state, and federal institutions. The mass media was under
censorship and public participation was minimal throughout the country.
Public involvement gradually increased after 1979 to a point where most
programs in Curitiba now depend on popular participation. Mayor Lerner
was elected again (1979-83), consolidating the current municipal
institutional framework that is outlined in Box 2-1. This framework was
consolidated and followed during the administrations of Mayors Fruet
(1983-85), Requiao (1986-1988), and Lerner (1988-92).
2.2.2 Cross-jurisdictional relations
The relationship between the city of Curitiba and other levels of
government also changed over time. In 1971, all mayors os state capitals
were appointed by the state governors and there was a good, although
dependent, working relationship between them. Although politically
autonomous, cities were financially dependent on the state and federal
governments. This dependency still exists, forcing Curitiba to learn to
develop creative and self-financing programs and gradually implement its
own ideas without outside help. Self-reliance was especially important
when a political adversary of Curitiba 's mayor became state governor in
1989. In addition, due to a national economic crisis, federal resources
became scarce to the point that no ongoing program in Curitiba could
continue to depend on federal funds. Thus, it became necessary to focus
more frequently on appropriate technological choices and possibilities of
direct technical support between cities.
As for federal relations, Brazil endured a military dictatorship from
1964 to 1979. The previous national import substitution policies were
gradually replaced by a period in which foreign capital and influence
favored large national infrastructure projects coupled with some increase
in urban investment. Most Brazilian cities at the time used this situation to
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build motorways and viaducts, thus consolidating the predominance of the
private car. Curitiba, on the other hand, implemented its urban growth
axes with dedicated express bus lanes and built its Industrial City. It was a
time of physical change for the city as a whole.

Box 2-1. Curitiba's Municipal Institutions
The institutions within Curitiba City Hall are basically divided into direct and
indirect administration. The direct administration is composed of the various
Secretariats (Departments) within City Hall, sub-divided in the following way:
CENTRAL INSTITUTIONS
• Cabinet of the mayor
• Department of Municipal
Government
• 5 Regional Administrations
(maintenance)
• City Attorneys office
• Councils (disabled, elderly,
substance abuse, women)
ADMINISTRATIVE
INSTITUTIONS
• Administration Department
• Human Resources Department
• Social Communication
Department (public information
and relations)
• Finance Department
EXECUTIVE INSTITUTIONS
• Food Supply Department
• Urbanism Department
• Education Department
• Environment Department
• Children Department
• Public Works Department
• Public Works Department
(by district)
• Road Network Conservation
Department
• Health Department

The indirect administration
is composed of the following:
PUBLIC INDEPENDENT
INSTITUTIONS
(Autarquias)
• IPPUC (Curitiba Research and
Urban Planning Institute)
• IMAP (Municipal Institute of
Public Administration)
• IPMC (Municipal Institute for
Social Assistance)
MIXED CAPITAL COMPANIES
• CIC (Curitiba Industrial City)
• COHAB-CT (Curitiba Housing
Company)
• URBS (Urbanization
of Curitiba)
FOUNDATIONS
• FCC (Cultural Foundation of
Curitiba)
• FREI (Foundation for
Education and
Social Integration)
• FAS (Social Assistance
Foundation)
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One trend has been the increasing contact between municipalities,
offering the possibility of a multiplier effect from technical interchange.
Technical planning teams from Brazilian and foreign cities frequently
visit Curitiba, and some of these teams actually began implementing
similar projects in their cities. A few examples of ideas first developed in
Curitiba which then spread to other Brazilian cities are segregated bus
lanes, pedestrian streets, gradual development of land use legislation,
several waste management programs, and integrated surface transport
networks.
As far as metropolitan cross-jurisdictional relations are concerned,
there are initial constraints should be considered. On the one hand, there
has been a recognition in Brazil that some urban functions have important
operational implications beyond municipal borders. On the other hand,
municipalities have mayors from different political parties, and the
relationship between them and with state governments have not always
been characterized by cooperation.
To overcome these difficulties, institutions to coordinate
cross-jurisdictional relations in the nine major metropolitan regions of
Brazil were created in the mid-1970s. However, these institutions largely
failed to bridge the gaps among mayors and between mayors and state
governments. The experience of creating metropolitan coordination
bodies in Brazil failed to establish a tradition of "metropolitan action."
This failure occurred because mayors and governors did not wish to agree
to what they interpreted as a partial restriction of their jurisdictional
powers. Brazil has traditionally had three institutional levels—municipal,
state and federal. The creation of a fourth (metropolitan) layer, although
strategically necessary, did not have the necessary political support to be
effective.
In the state of Parana, the COMEC (Coordination of the Curitiba
Metropolitan Region) was no exception. Curitiba is the pole of a
metropolitan region comprised of fourteen municipalities. With 1.6
million inhabitants, Curitiba contains more than twice the population of
all other metropolitan municipalities combined. The demographic
imbalance is paralleled by an economic one, as other municipalities
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depend on the job market that exists in the state capital. Therefore, the
management of public transportation, sanitation, waste disposal, and
public safety crosses municipal administrative borders. Despite various
coordination attempts from several sides, cross-jurisdictional policies
have not been fully implemented at the metropolitan level. Still, with its
demographic and economic weight, the city of Curitiba has managed to
achieve a degree of coordination with specific neighboring municipalities
to help solve specific problems. A few examples are new intermunicipal
bus routes, acquisition of land for a new landfill, coordination for specific
water and sanitation works, and public safety for certain areas.
2.3 Conclusion
The case of Curitiba demonstrates that, as important as it is to have an
urban plan as guidance, it is equally important to develop an
implementation strategy that guarantees concrete positive results. In
Curitiba, the implementation strategy did not happen as a result of specific
recommendations contained in the plan itself. The Curitiba Master Plan
has been developed and implemented through IPPUC since 1965, with
implementation initiated only in 1971 as a direct political decision of the
first administration of Mayor Lerner. Thus, political will was essential to
implementing the city's plans.

3. INTEGRATION OF ROADS, PUBLIC
TRANSPORTATION AND LAND USE
3.1 The Road Network
3.1.1 Historical development
During the 1970s, city authorities began to implement an urban
design structure that emphasized linear growth along structural axes (see
Figure 3-1). Simultaneously, land use legislation was enacted to guide
this growth. Curitiba's planned road network and public transport system
are probably the most influential elements accounting for the present
shape of the city.
Over the years, urban growth has been encouraged along five main
axes with "structural" roads (see Figure 3-1). Each axis was designed as a
"trinary" road system. The central road has two restricted bus lanes in the
middle for express buses flanked by two local roads. On each side of this
central road, one block away, are high capacity free-flowing one way
roads, one for traffic flowing into the city, the other for traffic flowing out
of the city. In the areas adjacent to each axis, land use legislation has
encouraged high density occupation, together with services and
commerce. The trinary system is graphically depicted in Figure 3-2
3.1.2 Integration of land use with the road system
Zoning. Curitiba is zoned so that land use follows two basic
parameters: the kind of use (residential, commercial, industrial, mixed)
and the density of development permitted. On the land sites located along
the structural axes, legislation permits buildings to have a total floor area
of up to six times the plot size (details of landuse legislation are provided
in Annex 1 ). Developments close to other kinds of roads that are well
served by public transport are also permitted to have relatively high
coefficients—with floor space up to four times the plot size. This
coefficient decreases the further a land site is from public transport. This
has encouraged new commercial developments outside the central city,
but along each structural axis, and high density residential developments
so there is a match between high density residential and commercial areas
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and the availability of public transport. Consequently, traffic has been
eased in the central city, allowing downtown streets to be turned into
pedestrian walkways. More information on land use is included in the last
section of this chapter.
Land Acquisition. One important complementary activity to the road
system was the municipal government's acquisition of land along or close
to the new transport axes, prior to their construction. This permitted the
government to build high density housing projects close to the transport axes.
In all, housing for 17,000 lower-income families was built as one specific
result of this strategy.
Road Planning. Another important element of Curitiba's road
network is the concept and use of "road hierarchies." Each road is
assigned a function in relation to its location and importance. There are
the "structural" roads along the five axes described above and "priority"
links that connect traffic to the structural roads. "Collector" streets have
commercial activity along them with all forms of traffic, and the
"connector" streets link the structural roads to the industrial city. These
four types of roads form the skeleton structure of Curitiba.
3.2 Public Transportation
3.2.1 System development
Despite having some 500,000 cars (more per capita than any other
major Brazilian city except Brasilia), Curitiba has minimal traffic
problems. When the present transportation system was initiated in 1974,
the city made a conscious decision to continue to develop a citywide
transport system that relies entirely on buses. Curitiba's transportation
system has evolved over the past twenty years; Box 3-1 highlights the key
developments in the system over this period.
The decision to rely on buses rather than a more capital-intensive
solution was based on the realization that the use of express buses on
exclusive busways is far cheaper than subways or light rail, and represents
a more flexible and affordable solution to public transport for a
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Box 3-1. Highlights in the Evolution of Curitiba's Public Transport System

1974; Implementation of the first two express bus lanes along the northern and
southern structural axes.
1978: Three new express busways added along structural axes.
1978: Introduction of a new computerized area traffic control system,
1979: Introduction of the social fare: a standard fare paid by all bus users which
benefits those who live on the city periphery (predominantly low-income groups) as
shorter journeys subsidize longer ones.
1979: Introduction of interdistrict bus lines to complement the existing public transport
system.
1982: Opening of a new connection between the city center and the industrial city and
improvement of the interdistrict routes.
1991: Introduction of the Rapid Bus System (Direct Lines) using boarding tubes.
1992: Introduction of bi-articulated buses.

medium-sized Third World city (see Box 3-2). Another comparative
advantage of the surface bus system is that it can be planned and built to
operate on the pre-existing street network (this is also generally true for
light rail systems).
Along the main axes of the city, a central lane was set aside for buses
only. New bus lines were created and expanded as the city grew. The
sequence of drawings shows how a series of circular interdistrict bus
routes developed since 1979, to complement the express busways. For the
first time, a new mass transportation idea was created to meet the needs
of a Brazilian city where the bus routes and land use were more
important than the vehicle itself. Buses are color-coded: the express
buses are red, interdistrict buses are green and the conventional
(feeder) buses are yellow.
One of the key concepts in the transportation system is the ease with
which people can transfer from local buses to the express buses and back
to other local buses. There is full integration between express buses,
interdistrict buses and conventional (feeder) buses. There are large bus
terminals at the end of each of the five express busways (refer to Figure

