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Abstract

The rapid growth of Latin American cities over the last 60 years and their poor urban planning have
resulted in scattered cities which increase the distance of daily commutes, affecting people’s quality of life,
their family economy and increases emissions of greenhouse gases. The cities’ planned increase in population
density has been presented as a mechanism to provide greater equity and quality of life for its inhabitants,
creating compact cities to avoid the negative effects of dispersed development. It is important to recognize
that this densification process should be guided by informed public policy. For this purpose, a tool was
developed, which identifies the city blocks that meet the ideal characteristics for density increase. With
this tool two metropolitan areas were analyzed: Aguascalientes and Toluca. In both cases, we identified the
appropriate blocks in the central and middle areas of the city, being the central zone the one that also has the
most vacant lots or capacity to double its population density without changing municipal urban development
plans; the outskirt areas have deficiencies that require remedies before increasing its density. The study
allowed offering specific recommendations for improving public policy, such as: promoting densification in
areas identified as suitable, investing in improving the conditions of disadvantaged areas and strengthening
measures to discourage territorial expansion of cities.

1 Introduction

During the second half of the Twentieth Century,
Latin American cities experienced rapid popula-
tion and geographic growth, almost doubling the
percentage of the population living in cities [1].
In Mexico, the urban sprawl has grown 3.5 times
faster than the number of inhabitants in cities [2],
making population density decrease by 67%. This
low density development and little or no government
intervention to ensure adequate provision of main
roads, transportation systems that meet mobility
demands and sufficient and quality equipment (edu-
cational, health, sports, etc.) has generated longer
and costlier journeys in time and money for families,
significant traffic congestion problems and cities
segregated in their physical, social and economic
aspects [3]. This has led to increased emissions of
greenhouse gases (GHGs), loss of natural land and a
substantial deterioration in the quality of life of the
inhabitants.

With the objective of contravening this situation,
starting in 2012 the national housing policy has

been oriented towards more compact and dense
cities [4,5]. Among the efforts in this regard we
highlight the Urban Containment Perimeters (UCP),
which limit housing subsidies to urban perimeters
defined from the existence of basic infrastructure
(water and sewage) and access to employment
[6]. However, it is argued that there is yielding
to the negotiation capacity of large development
companies in order to include land reserves that do
not meet the selection criteria [7, 8], contrary to
the objective of the UCP and national housing policy.

The Mario Molina Center and the Inter-American
Development Bank recognize the need to promote the
development of compact cities and generate instru-
ments that support informed decision-making aimed
at densifying cities. That is why we have decided to
develop a suitability tool for housing location, which
allows to identify locations in the city that offer a
higher quality of life for families, lower environmen-
tal impacts and that have the possibility to increase
housing density. This public policy tool is intended
primarily for social interest housing, but conceptual-
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ized with the same desirable parameters for all types
of housing.

2 Objetives

This study’s objective is to improve the quality of
life of the inhabitants of Mexican cities by promoting
housing in locations that offer better access to urban
services, infrastructure, shorter commuting times
and costs and further social cohesion.

The general purpose is to influence local and na-
tional public policies to ensure that housing locations
respects suitable parameters in environmental, social
and economic areas.

3 Methodology

The methodology used for this study combines
spatial information provided by geographic infor-
mation systems (GIS) with multi-criteria decision
techniques (TDMC, acronym in Spanish). The use of
TDMC allows evaluating different housing location
options under different decision criteria (indicators)
representing all players in the housing sector (users,
decision makers, developers and experts).

To facilitate the use of this method by players
involved, an information, evaluation and graphical
representation query tool was developed; that is, a
platform which allows users to display on a map the
data of 27 indicators for each city block to analyze
and compare their performance on a scale of 0 to 100
points. A block that gets 100 points meets the desir-
able national and international standards for housing
in all indicators; therefore it is suitable for locating
housing. In this study the tool is used to analyze
the metropolitan areas1 (MA) of Aguascalientes and
Toluca.

The 27 indicators selected as evaluation criteria
for this tool are defined based on a detailed review
of existing literature, on the experience of previous
studies by the Mario Molina Center (Environment
criteria for NAMA2 for new housing [10]; metropoli-
tan profile: Growing scenarios and capacity of urban
load of 59 metropolitan areas [11]; Urban Planning

1The term city or metropolitan area is used indistinctly to
refer to the delimitation made in the document Delimitacion
de las zonas metropolitanas de Mexico 2010 [9]

2 Nationally Appropriate Mitigation Actions (NAMA).

Scenario Model, MA of the Valley of Mexico [12]
Sustainable Cities: Merida [13]), and interviews
with different key actors of the two analyzed cities3.
These indicators are grouped into 10 categories for
easy analysis and visualization of results (see Table 1).

Complementarily, 4 information filters are included
(see Table 1). They are additional data layers that
allow the user to filter blocks according to different
policies or existing features.

With the objective that the methodology be easily
replicable for other Mexican cities, the information
used to generate the information indicators and filters
was obtained from official and public databases of
several government agencies at the local and federal
level. These databases make up the different layers of
geo-referenced information, which represent a wealth
of information that can be downloaded for statistical
studies that complement the spatial analysis that
this tool facilitates.

The tool’s interface with the user is a website,
which allows him/she to define the city to analyze,
select the categories of information to be used for the
evaluation of blocks, use the information filters to an-
alyze the city in more detail, and display the results
on a map (see figure 1). Likewise, the user can modify
the normalization and pondering criteria by entering
the corresponding tabs. The tool was developed in
programming language R4 [14].

4 Results and analisys

The best locations for housing in the city of
Aguascalientes are around the first road perime-
ter, as they have a job density of more than 30
empl/ha, excellent provision of infrastructure and

3CONAVI, SEDATU, SHF, Fundación IDEA, Universi-
dad Iberoamericana, CTS Embarq México, SEGUOT, In-
stituto Catastral de Aguascalientes, Registro Público de la
Propiedad de Aguascalientes, CCAPAMA, CMDUR, SEDUM
Aguascalientes, Ayuntamiento de Aguascalientes, Secretaŕıa de
Planeación del Municipio de Jesús Maŕıa, Secretaŕıa de De-
sarrollo Urbano del Municipio San Francisco de los Romo,
IMPLAN Aguascalientes, INFONAVIT, FOVISSSTE, IVSOP,
SICOM,INAGUA, SMAE, Universidad Autónoma de Aguas-
calientes, ITESM Aguascalientes, CIMAT, CANADEVI, real
estate developers in the state of Aguascalientes, Aguascalientes
Governor, IMPLAN Toluca, IAPEM, Instituto del Transporte,
Colegio Mexiquense, Universidad Autónoma del Estado de
México.

4Free programming language for statistical and graphical
analysis.
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Figure 1: Suitability Tool: Home tab

Home Tab, where the user selects the area to study and criteria to consider. Reference: Mario Molina Center.

equipment, without uninhabited or overcrowded
houses, they are outside risk areas, have public
transportation routes nearby, and the size of blocks
allow commuting by foot, among other benefits.
They all have a high percentage of vacant lots
(almost 10% of the block surface on average) that
could be evaluated to develop housing and other uses.

Its location in areas of surplus value, where
originally residential uses are mixed with new com-
mercial uses, makes them ideal to promote mixed-use
development with housing aimed at different socioe-
conomic levels. The city’s downtown area contains
blocks with very high scores, but very few of them
have vacant lots, so the projects to be developed
in this area probably would involve demolition or
remodeling of existing buildings.

In the east of the city, along the recently inter-

vened Green Line5, we find blocks that have basic
urban infrastructure and equipment but with some
unpaved roads or without lighting, in addition to
low employment density in the area. These blocks
represent an area of significant opportunity to
develop housing and other uses because they have
vacant lots covering between 7 and 31% of the surface
of each block, and an average cost per m2 per of
land considerably less than the city’s average. A
public-private investment to address the shortcom-
ings of its roads, and the creation of an employment
pole roads could strengthen the eastern area of
Aguascalientes raising the quality of life of families
that currently live in that zone and open opportuni-
ties for the population which is expected in the future.

The city of Toluca concentrates the best blocks
evaluated in the center of the municipalities of Toluca

5Urban intervention to transform the old pipeline of PE-
MEX in a recreational and sports area.
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Table 1: Indicators and Information filters used in the
tool

Green areas (distance to)
m Park, yard or nearest public space
m Nearest natural protected area
Costs
$/m2 Average value per m2 of land
% Percentage of household monthly income spent on

transportation
Density
viv/ha Housing density (total homes)
% Percentage of households with overcrowding
% Percentage of uninhabited houses
Employment
emp/ha Employment density
Walkable environment
Ha Scale of blocks
% Existence of sidewalks in adjacent streets
Urban equipment (distance to)
m Nearest public educational facility (preschool, ele-

mentary, middle school, high school and higher)
m Nearest public health facility (clinics and hospi-

tals)
m Nearest public welfare facility
m Nearest public recreational or sporting facility
m Nearest public cultural facility
m Nearest Public administration facility
m Nearest Public supply and trade facility
m Nearest Public urban services facility
Infrastructure
% Percentage of occupied houses with connection to

the city’s water network
% Percentage of occupied houses with connection to

the city’s drainage
% Percentage of inhabited houses with electric light
% Existence of pavement in adjacent roads
% Existence of public lighting in adjoining roads
Planning instruments
% Percentage of compliance with maximum density

allowed in the Municipal Urban Development Plan
(PMDU)

Risks
0,1 Existence of geological, hydrometeorological and

anthropogenic risks. Storm flood risk indicator
Storm flood risk indicator

Transportation
m Distance to the nearest public transportation route
Information filters

Perimeters of urban containment (U1, U2 and U3)
Marginalization Index (very low, low, medium,
high)
Blocks with a percentage of vacant lots. Blocks
with housing density from the 50% authorized in
the Municipal Urban Development Plan

and Metepec. Almost 80% of them are in the U1
containment perimeter. This is mainly due to the
lack of jobs, incomplete and insufficient infrastructure
facilities (schools, hospitals, etc.) in blocks that are
outside the U1 perimeter. We recommend carrying
out investments to amend shortcomings outside the
U1 perimeter and thereby raise its urban quality.

There is no record of vacant lots georeferenced in
Toluca’s Metropolitan Area, so instead we analyze
blocks with capacity to double its number of homes
without exceeding what’s specified in the Municipal
Urban Development Plan (PMDU). The neighbor-
hood of San Juan Buenavista stands out, the cost
per m2 of land is low and contains vacant lots with
great potential to develop social interest housing. To
promote the development and consolidation of this
neighborhood, investments are required to complete
infrastructure and mobility in the area; the rest of
the indicators already have a good score, especially
employment density and distance to urban facilities.

The Mario Molina Center recognizes that in
order to intervene in the densification processes it
is necessary for public policies to guide this devel-
opment and ensure increased quality of life for all
its inhabitants. Therefore a detailed study of urban
planning policies is recommended. Below are some
examples applicable to this study.

We recommend implementing transfer instruments
such as contributions by increasing land values, which
allow financing the neighborhoods’ improvement with
significant shortcomings through taxes collected in
areas with added value. The city Aguascalientes
could use this kind of cross taxes to drive an em-
ployment pole and commerce on the eastern edge of
the metropolitan area, that complements recent in-
vestments of the Green Line and revitalize this sector
of the city. We suggest implementing surtax for va-
cant lots to promote the development of unbuilt land
in areas identified with the tool and thus avoid its
speculation and underutilization. It is important to
complement the previous policy with acting polygons
where having a minimal percentage of social interest
housing is required, so they can thereby ensure the
supply of affordable housing for all income levels and
reduce segregation.
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5 Conclusions y recommendations

The location of the home in relation to employment
sources and education, sports, health, facilities
etc. has a high impact on the time and money
families spend to commute, as well as on emissions
of greenhouse gases originated in the city. That is
why it is necessary to direct housing policies towards
compact cities. The methodology and tool developed
here help the sector’s stakeholders with quantitative
methods to evaluate different locations for housing
and inform the decisions made on programs and
urban development policies. Its application to study
the cities of Aguascalientes and Toluca allowed:
1) Identifying suitable locations in cities where
it is possible to increase housing density, and 2)
identifying specific investments that can raise the
urban quality of current inhabited areas but with
deficiencies. Addressing both fosters the creation of
more equitable cities.

In both metropolitan areas we recognized areas
with high employment density, near urban services
and facilities, with complete infrastructure, access
to public transportation and vacant lots or with the
possibility of increasing its housing density, among
other benefits. These areas are located within the
perimeters of U1 and U2 urban containment, which
confirms that economic support to these urban areas,
can improve the environmental performance of cities
and the quality of life of their inhabitants, and
therefore the exceptions made to these perimeters
are neither necessary nor desirable.

We also identified undeveloped areas that could sig-
nificantly increase their capability to receive housing
through timely investment and implementation of ap-
propriate public policies. We recommended that a
detailed urban development policy study be carried
out so that it can guide these processes. Some poli-
cies to consider include: contributions from increased
land values that are allocated for urban projects in
disadvantaged areas of the city; a surtax on vacant
lots in areas identified as suitable; and accompany-
ing it with acting polygons where a percentage of the
housing to be developed be destined for social inter-
est is mandatory. It is important to clarify that these
policies should be routed to develop fair housing as
well as mixing with other uses. The continuation and
strengthening of the polygon policy of urban contain-
ment is essential.

6 Perspectives

It is necessary to accompany urban interventions
with public policies with a metropolitan approach.
That is why as a future line of work we propose
developing a comprehensive study of urban public
policies that guides the development of Mexican
cities towards more equitable metropolis, efficient in
their management of resources and to provide high
quality of life for their inhabitants.

It is necessary to carry out the analysis of the
identified options with the tool up to a study of
cost-efficiency. One option for this is to adapt
the theory of thresholds [15], which compares the
cost of different options for urban development
(each having overcome a barrier or threshold in
its capacity to accommodate population at the
same cost per capita) to find the one that allows the
largest number of housing and services at a lower cost.

It is vital to generate public systematic informa-
tion on variables currently not included, due to the
absence of reliable databases. Particularly those
georeferenced vacant lots and municipal risk atlas,
as well as national indicators on the quality of trans-
portation services, drinkable water, drainage and
electricity and the capacity of existing urban facilities.

It is important to develop an updated system of ur-
ban public information to serve as a source of informa-
tion for the development of urban studies of various
kinds. It can start from the layers of information cre-
ated for this study. With that database it would be
possible to analyze the correlation between household
spending and housing expenditure on transportation,
or study the possible causes of housing abandon-
ment. Both studies can be performed by exploiting
the wealth of information that these databases repre-
sent.
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