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Abstract

As part of the Sustainable Cities research line, the Centro Mario Molina (CMM), together with Calthorpe
Analytics, Fehr & Peers, the ITDP, CTS Embarq and with support from CONACYT, have adapted the
RapidFire model for Mexico. This tool allowed us to analyze the implications of various urban policy
instruments and to estimate their impacts on critical environmental, economic, and social variables. As a
case study, the model was applied to the Mexico City Metropolitan Area.

1 Introduction

Currently, over half of the world population lives in
urban areas. Trends show that the urban population
will continue to grow and most of that growth will be
focused in countries with developing economies such
as Mexico [1]. For this reason, tools that manage and
optimize urban growth have become vital for decision-
making in our country.

Infrastructure, housing policy, land-use, and envi-
ronmental impacts of growth are often treated sepa-
rately. However, they are deeply related as they in-
teract in complex ways with many social, economic,
and environmental factors.

Decision makers and the general public need tools
to help them analyze and evaluate the consequences
of di�erent models of urban growth. In response to
these concerns, the Centro Mario Molina (CMM) ap-
proached Calthorpe Analytics,1 which has developed
tools to model di�erent patterns of urban growth and
quantify their environmental, economic and social im-
pacts. Together they adapted the urban planning
model to Mexico City's Metropolitan Area (MCMA).

2 Goals

The main goal of this project is to contribute to the
creation of more sustainable cities, ensuring the wel-

1A planning and urban design �rm based in California.

fare of their inhabitants, improved air quality, and
e�cient use of resources, while ensuring viable eco-
nomic health and activity. By implementing the
adaptation of the RapidFire tool, solid evidence will
be provided to policy makers{at the federal, state and
municipal levels | to enable their informed decision
making process in terms of urban planning.

This study intends to facilitate changes in land use,
transportation and housing regulations for current or
future developments, with a high degree of sustain-
ability. As a �rst case study, the model is being im-
plemented in the MCMA. The successful replicabil-
ity of the model in other cities of Mexico and Latin
America is ensured by calibrating the model, dissem-
inating the results with stakeholders and through a
technology transfer. The speci�c goals are:

� Create a modeling tool for Mexican cities, cus-
tomizing the RapidFire model and taking as a
case study the MCMA.

� Develop a replicable methodology for urban char-
acterization applicable to other Mexican cities in
the future.

� Consolidate a technological platform that com-
piles input databases and outputs.

� Build scenarios that contribute to the processes
of urban planning and inform investment deci-
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sions in the areas of housing, mobility, and land
use.

� Produce results that make visible the environ-
mental, economic, and social impacts of di�erent
urban growth trends.

3 Methodology

The programmatic approach of the tool require �rstly,
a characterization or typing of the region using iden-
ti�ed variables that a�ect directly the urban perfor-
mance. Following this logic, the households, popula-
tion and jobs are classi�ed according to their job and
structured2 transit proximity, their urban form com-
position (based on density and block scale) and their
socioeconomic strata (see �gure 1).

Secondly, placetypes3 and building types are de�ned
according to the aforementioned urban performance
variables. The coverage of each typology is quanti�ed
in order to de�ned the model base, that is, the current
condition. The di�erence between scenarios depends,
in the placetype coverage variations, as in the building
types composition among them. This typologies were
informed by real study areas in MCMA, upon which
a thorough analysis was performed, including more
than 40 urban variables.

Thirdly, public policy assumptions are de�ned as
the main input of the building, transport, land con-
sumption and �scal calculations. The assumptions
set the improvement standards used in the model to
portray technology developments into the future that
would impact the results. The calculations also in-
clude inputs from the placetypes and building types,
as well as the scenario distribution.

The next step is the generation of three di�er-
ent growth scenarios with an horizon year of 2050:
trend, moderate and vision (see �gure 2). The main
drivers of the scenarios are based on land consump-
tion, employment/household balance, transport net-
work and urban con�guration. Modeled scenarios
were informed by public policies identi�ed in the cur-
rent federal and local agenda.4 The main di�erences
between scenarios are:

2Refers to high quality, high capacity public transport with
a con�ned lane (metro, BRT, trolley).

3Representing 48 di�erent patterns identi�ed throughout
the MCMA.

4Mainly from the Ministry of Agricultural, Territorial and
Urban Development (SEDATU) and the Ministry of Housing
and Urban Development from the Distributor Federal Govern-
ment (SEDUVI).

1. Trend scenario explores the current urban de-
velopment's perspective, characterized by inef-
�cient land use policies that encourage urban
sprawl.

2. Moderate scenario can bee seen as a transi-
tion between the trend and vision scenarios, with
emphasis in transport investments (increasing in
50%).

3. Vision scenario aims at an intelligent consoli-
dation of the existing land by strengthening cen-
ters of employment, both intra-urban and peri-
urban.

Finally, the scenario metrics are obtained through
the building, transport, land consumption and �scal
calculations. The main outputs include land con-
sumption, infrastructure costs, energy and water con-
sumption, vehicle kilometers traveled in auto, person
hours traveled and greenhouse gas emissions (see �g-
ure 3).

4 Conclusion

Based on the aforementioned scenarios, relevant im-
provement opportunities were identi�ed in the vision
scenario, including: a 78 % reduction in periurban
land consumption and over 400 billion pesos saved in
infrastructure investments. Likewise, savings of al-
most 2 billion pesos in energy consumption and 88
million pesos in water resulted from the vision sce-
nario (cumulative to 2050). Additionally, the results
include reductions of 23 % in yearly vehicle kilometers
traveled for private autos and reductions of half an
hour in person hours traveled per day. Finally, yearly
greenhouse gas emissions decrease 8.4 % if the vision
scenario is selected (see �gure 3 for a summary of the
main metrics). Is worth mentioning that this changes
are obtained by modifying land consumption patterns
and by broadening the structured transit network.
The adaptation of the RapidFire modeling tool to

the MCMA involved close collaboration not only with
its creators { Calthorpe Analytics{ but also with var-
ious public and private institutions. The calibration
process improved the methodology and ensured the
inclusion of relevant factors for the Mexican and Latin
American context, such as the socio-economic levels
variables. This enables the application of the model
in other cities with similar contexts.
Bearing in mind the replicability of the tool we cre-

ated a database that, in spite of being focused on the
MCMA, contains inputs that are at the national level.

2



Figure 1: Characterization of the region maps
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The territory was characterized based on the regional location (left) and the urban form (right). The

percentages show the population living in areas with access to employment and structured public trans-

portation (left), as well as proper density and block scale (right). Source: Centro Mario Molina, 2014.

The scenarios produced in this study show growth
decisions to be faced by the MCMA and their impli-
cations by proposing di�erent land use patterns and
changes in housing location and con�guration. These
implications will be visible to decision makers, who
may select the scenarios that are closer to their eco-
nomic, environmental and social goals. For example,
policies seeking to stimulate housing density in intra-
urban areas may be reected in a decrease in total
land consumed. Additionally, targeted investment in
mass transit will have a direct impact on reducing
greenhouse gas emissions.
The results are presented simultaneously, showing

a clear improvement trend in the vision scenario. It is
noteworthy that the described scenarios are not the
only options to achieve the urban development goals.
They are simply used as an example to show how a
modeling tool like this one can be used, as it helps to
visualize and thus to decide which is the right way to
meet the objectives. New strategies to reach the ideal
goals can always be added.
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Figure 2: Conceptual de�nition of scenarios
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Source: Centro Mario Molina, 2014.
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Figure 3: Scenario Results
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The �gure displays a summary of the results, showing variations between trend, moderate and vision scenarios.

Source: Centro Mario Molina, 2014.
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