
149Environment & Urbanization Copyright © 2012 International Institute for Environment and Development (IIED).
Vol 24(1): 149–166. DOI: 10.1177/0956247812437520 www.sagepublications.com

Urban expansion and the 
environmental effects of informal 
settlements on the outskirts of  
Xalapa city, Veracruz, Mexico
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ABSTRACT This paper analyzes the dynamics of population growth and urban 
expansion in the city of Xalapa, Mexico. It focuses on the establishment of 
informal settlements, which are one of the many threats to forest and farmland 
conservation (although these settlements are not the only source of the problem). 
Spatial analysis of growth data (using Geographical Information Systems (GIS) and 
statistical modelling) showed that by 2007, 90 per cent of the land area in the 
municipality of Xalapa had already been altered by human activity. Furthermore, 
informal settlements occupied around 54 per cent of the urban area. The cover 
of cloud forest, the region’s original ecosystem that is of immense ecological 
importance and biological wealth, was calculated at only 7.6 per cent (9.3 square 
kilometres) and this is being threatened by the continued expansion of informal 
settlements. It appears that, at the time when these informal settlements are being 
established, a certain environmental logic operates, which in turn makes possible 
the social logic that sets off the occupation of spaces that are, in principle, not 
suitable for urbanization. The inadequate income of much of the population and 
their need for housing, as well as the absence of genuine long-term urban planning 
and, most importantly, the lack of legally available contiguous land for building, 
are encouraging the occupation of land not suitable for urban development, 
including sites at high risk of landslides and flooding. This is also causing natural 
resource and farmland degradation as well as the deterioration of living conditions 
within the urban boundary, problems that threaten the city’s sustainability.

KEYWORDS ecological services / GIS / informal settlements / montane cloud 
forest / urbanization

I. INTRODUCTION

Informal (squatter) settlements(1) are a fact of life on the outskirts of 
many cities in the world, whether small, large or of medium size. Rapidly 
expanding Mexican cities are no exception.(2) Settlements established 
without any formal town planning have no provision for urban services, 
let alone for any preservation of the surrounding ecology. Informal 
settlements can have a serious impact on the environment,(3) yet urban 
and environmental policies in Mexico have been unable to prevent their 
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spread,(4) while paradoxically some of the authorities tend to ignore them 
or accept the situation, thus indirectly encouraging such practices.

The first part of this paper analyzes the features of the study area and 
the relevant legal framework. It goes on to describe how the environmental, 
economic and cultural components of urban development affect the 
city’s growth and how that growth affects the ecosystem. The paper 
also analyzes the current pattern of informal growth and its impact on 
the outskirts of the city. It examines how this urbanization process has 
impacted the last remnants of montane cloud forest and agro-industrial 
crops of Xalapa and its surroundings. It also presents some findings and 
conclusions that could be of interest to other cities in Mexico or other 
countries facing similar situations.

II. THE STUDY AREA: XALAPA

Xalapa, located in the municipality of Xalapa in the centre of the 
state of Veracruz, covers an area of 122.33 square kilometres and has 
457,614 inhabitants.(5) Together with the municipalities of Banderilla, 
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1. These are settlements where 
inhabitants are characterized 
as having the following: 
insecure residential status, 
meaning insecure tenure, 
inadequate access to safe 
water, inadequate access to 
sanitation and other basic 
infrastructure and services, 
poor structural quality of 
housing and overcrowding. 
See UN−Habitat (2003), The 
Challenge of Slums: Global 
Report on Human Settlements, 
UN−Habitat/Earthscan 
Publications Ltd., London and 
Sterling, VA, 301 pages. Also, 
settlements with the same 
characteristics regarding 
land, urban planning and 

FIGURE 1
Location of the Metropolitan Zone of Xalapa (MZX), Veracruz, Mexico

SOURCE: Gobierno del Estado de Veracruz−Llave (2002), Actualización 
del Programa de Ordenamiento Urbano de la Zona Conurbada de Xalapa, 
Banderilla, Coatepec, Emiliano Zapata y  Tlalnelhuayocan, Xalapa de Enríquez, 
Veracruz, Derechos Reservados de Estado de Veracruz−Llave Xalapa−Enríquez 
Veracruz, 674 pages, available at http://informacion.sedesmaver.gob.mx/
transparencia/FraccionVII/Regionales/009_ActualProgOrdUrbXalBanEmZapTlal.
pdf. (Satellite image from the Ikonos sensor with 4-band spectral resolution 
taken on 5 May 2007.)
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Tlalnelhuayocan and parts of Coatepec and Emiliano Zapata, it makes 
up the Metropolitan Zone of Xalapa (MZX)(6) (Figure 1). Major business 
and service sector activities underlie its economic importance, and its 
considerable biological wealth derives from the surrounding cloud forest, 
an ecosystem of high biodiversity that is one of the most threatened in 
the country.(7)

The city is located in a region of great historical importance, as the 
Spanish conquistadores passed through Xalapa on their way to Mexico 
City. From 1521, Xalapa became the entry point for Spanish immigrants 
looking for a better climate and healthier conditions. The city centre, 
superimposed on the indigenous layout (dating from 1313), corresponds 
to the charter granted in the year 1572 and is still the hub of business 
activity. Xalapa has been mapped and studied since the earliest Spanish 
settlements, and the records hold a wealth of information useful for 
an analysis of the historical development of this urban space and its 
implications for the immediate natural surroundings. This information 
is relevant when looking for ways to reconcile orderly urban growth with 
environmental conservation.

Control of land use is extremely weak in medium-sized cities (i.e. 
with 100,000 to one million inhabitants) in the state of Veracruz.(8) In 
Xalapa, the capital, expansion through informal settlement is proceeding 
apace and exacerbating urban problems, with no sign of any reduction in 
pressure on natural resources and neighbouring productive areas. Growth 
has been chaotic, with unplanned new settlements constantly springing 
up on the outskirts. There is minimal provision for green spaces within 
the urban boundary and the informal urbanization process makes the 
problem worse. The inhabitants of the settlements will eventually have to 
tackle this and fight for public green spaces.(9)

III. METHODOLOGY

The widening urban sprawl of Xalapa was analyzed in the context of 
both the municipality and the larger MZX. The population censuses of 
1950, 1960, 1970, 1980, 2000 and 2005, together with historical data,(10) 
were used to document the dynamics of population growth and its 
relationship with the expanding urban area of Xalapa. We were able to 
look at different stages of the urbanization process, compare them with 
the present urban landscape and identify the changes that took place 
at each stage in terms of growth, change or reduction in components 
such as housing blocks, highways, bodies of water and physical and 
cultural features, using the classifications corresponding to the year of 
the cartographic reconstruction in question. Analysis of spatio-temporal 
changes in vegetation cover and land use served as a baseline to map 
trends in deforestation, degradation and loss of biodiversity in the region.

The data were delimited by the vector and toponymic layers in digital 
format at a scale of 1:50,000, corresponding to the topographic charts 
marked as E14B26, E14B36, E14B27 and E14B37.(11) All the spatio-temporal 
information was entered in a Geographical Information System (GIS) on 
the ARC GIS 9.3 platform. Satellite images from the Ikonos sensor with 
4-band spectral resolution (three in the visible and one in the infrared 
wavelengths) were used as a baseline. The spatial resolution of the scenes 
is two metres per pixel and the images were taken on 5 May 2007. These 
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Vol XXXIV, No 102, August, 
pages 25−38.
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were processed digitally using ER MAPPER 7.1 software to generate a map 
of current XMA vegetation and land use for 2007.

The vegetation of the municipality of Xalapa was cross-checked with 
studies by Zolá and by Castillo-Campos.(12) Six field verification visits were 
made to delimit the vegetation, and in some cases soil types were used to 
do so.(13)

IV. URBAN EXPANSION AND INFORMAL SETTLEMENTS

The population of Xalapa began to rise sharply in the 1960s, increasing 
by more than 300 per cent by 1980 (from 63,509 to 204,594). Between 
1950 and 1980, 100,000 people are reported to have migrated from rural 
areas to the city.(14) Informal settlements were much in evidence during 
those decades. Xalapa has essentially grown outwards, mostly towards the 
north, as the deep ravines of Cofre de Perote to the west form a natural 
barrier to the process of urban expansion.

In the 1980s, Xalapa formed a conurbation with Banderilla to the 
northeast and Tlalnelhuayocan to the west, resulting in the establishment 
of the MZX. The surrounding forests dwindled rapidly due to urban 
pressure as well as conversion to dairy farming.(15) In 1980, 40 per cent 
of the population of Xalapa was living on ejido land,(16) which had been 
granted to peasant communities under agrarian reform(17) and where low-
income groups had established informal and frequently illegal settlements 
on the outskirts of the city.(18)

In the following two decades, 1980−2000, the population nearly 
doubled (from 204,594 to 390,590 inhabitants), with considerable further 
growth in the outlying settlements of makeshift dwellings inhabited by 
low-income groups. In the space of 55 years (1950−2005), the population 
grew from 59,309 to 413,136 inhabitants and the urban area from 8.3 to 
57.3 square kilometres (2007), representing an increase of almost 700 per 
cent in both cases.(19)

If housing demand, supply and cost are examined in relation to 
income, the difficult situation facing the lowest-income groups becomes 
clear. Housing demand in the municipality of Xalapa is officially 7,430 
units, while supply officially stands at 942 units,(20) with medium to high 
grade housing developments priced at 300,000−500,000 pesos, out of 
reach of the majority.

Analysis of income in the five MZX municipalities shows that 
inhabitants generally have very low incomes and there is a high level of 
job uncertainty. In Xalapa, 31.1 per cent of the population has an income 
of between two and five minimum wages,(21) while in Tlalnelhuayocan, 
42.5 per cent of the population has an income between one and two 
minimum wages(22) (Table 1). These are the groups − with limited income 
and limited access to housing supply − found in informal settlements. 
The outlook is poor and, with the constant arrival of further migrants, it 
is clear that current urban planning is in no position to meet this growing 
demand.

Documentation on squatter settlements in Xalapa is very hard to 
come by; the records are muddled, out of date and lacking in detail. The 
urban land registry does not provide complete or organized information 
either,(23) although some studies have been done. One estimate for the 
early 1990s calculated that 46 per cent of the people living on the outskirts 
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of Xalapa (around 300,000) worked in construction or the informal 
service sector (for instance as cleaners, in domestic service, as drivers or 
street vendors).(24) Because their income was low, they were likely to be 
housed in informal settlements. In 2000, around 40 per cent of the area of 
Xalapa was occupied by informal settlements, most of them in hazardous 
areas.(25) Figure 2 and Table 2 show the informal settlements established in 
the municipality of Xalapa in the 1990s and formalized in 2000, although 
not all of them are on the map. There is an estimated 10 year delay in 
updating the data.

The ejido system of land stewardship has played a particularly 
important role in shaping rural processes in Veracruz, as this is the state 
with the largest number of ejidos and agrarian communities, numbering 
nearly 3,000.(26) It has also been a significant factor in the process of urban 
expansion because ejido land was located mainly around cities, and for 
several decades the ejidos supplied land for illegal urbanization. When 
initially granted to peasant communities, ejido land was clearly defined 
as non-commercial.(27) However, the shortage of accessible urban land for 
the most disadvantaged groups led to the occupation of ejido land(28) on 
the outskirts of a number of cities in Mexico. The result was an illegal 
market in which ejido land was taken over for urban development.

Prior to 1992, the law restricted the commercialization of land as 
a way of protecting social ownership. When Article 27 of the Mexican 
Constitution was reformed in 1992, the private ownership and sale of 
ejido and communal land was permitted. It was hoped that illegal sales for 
urbanization purposes could be controlled by bringing this land into legal 
urban development in an orderly manner. But the capacity of municipal 
governments to organize and plan urban development was limited,(29) 
and it proved impossible to consolidate the organization of the market 
in socially owned land. On the contrary, it led to more land speculation, 
given the increase in the value of agrarian land likely to be urbanized and 
the uncertainty concerning land tenure.(30) This increased the dynamic 
process of changes in land use. New settlements sprang up, including 
informal settlements on less desirable land for low-income groups who 
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TABLE 1
Income in minimum wages (MW) of the population in Veracruz and Metropolitan Zone of Xalapa

Wages Less than 1 MW 1−2 MW 2−5 MW

Population % Population % Population %

State of Veracruz 555,942 23.65 758,399 32.27 451,686 19.21

Banderilla 1,171 19.19 2,337 38.31 1,624 26.62

Coatepec 7,663 24.96 11,374 37.06 6,038 19.67

Emiliano Zapata 3,842 22.03 7,217 41.39 3,018 17.31

Xalapa 23,968 14.94 48,484 30.23 49,861 31.09

Tlalnelhuayocan 1,182 30.62 1,642 42.53 510 13.21

SOURCE: INEGI (2008), Sistema Municipal de Bases de Datos (SIMBAD) 2008, Resultados 1990 a 2005, Conteo 
de Población y Vivienda, available at http://www.inegi.gob.mx/lib/olap/general_ver4/MDXQueryDatos.asp. 
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had no other ways of obtaining housing.(31) Since 2000, as a result of 
unfavourable market conditions, limited job opportunities and the lack of 
support for small-scale productive activities in the countryside, there has 

1980,1990, 2000 and 2005, 
Aguascalientes, México 
(population censuses 1950, 
1960, 1970, 1980,1990, 2000 

 

TABLE 2
Irregular settlements in the municipality of Xalapa, Veracruz established in the 1990s

District Location Number 
of lots

Inhabitants 
INEGI (2000)

Total number 
of dwellings

Inhabitants 
with health 
services

Migrants

Ampliación Renacimiento      
Convergencia Northwest 65     
Diamante Northwest  306 71 71 16

Dolores Hidalgo Northwest 315 698 153 128 35

El Porvenir − Cerro Colorado Northwest 161 448 98 89 19

Esmeralda Northwest      

Encino Ampl. UNE−PRI Northwest 52 1,031 232 211 64

Flores de Casa Blanca Northeast 164     

Insurgentes Northwest      

Las Flores Northwest      

Loma Bonita Northeast 76     

Los Arenales Southeast      

Luis Donaldo Colosio Northwest 62 674 163 112 62

Manantiales Northwest  1,551 352 442 119

Miradores de San Roque Northwest 132 44 14 4 4

Nuevo Renacimiento Northwest      

Renacimiento Northwest  681 157 122 28

San Judas Tadeo Northeast 99     

Solidaridad Northeast      

9 de Abril Northwest      

Encinos − Ejido Sumidero Northeast      

Ampliación Nacimiento Northwest      

Las Jacarandas Northeast      

Rotaria Northeast      

Lomas de Sumidero Northeast      

Bosques del Sumidero Northeast      

SOURCE: Urban Development Department of Xalapa, Veracruz and INEGI (2000), Planos por Localidad Urbana. XII 
Censo General de Población y Vivienda del 2000, Aguascalientes, México. Principales Resultados por Localidad, 
Aguascalientes, México (The estimates are for inhabited private housing.) See also SCINCE por Colonias, 
Veracruz-Llave (2003), XII Censo General de Población y Vivienda 2000, Desglose Geográfico: Localidad, Disco 
Compacto, Entidad Federativa Veracruz, Primera Edición, Decenal. (SCINCE is a system for consulting census 
information. This is the most recent information because the 2005 INEGI count did not cover this level; so 
settlements where no information appears are those set up after 2000. In the year 2000, there were around 
377 settlements.) And see INEGI (2008), Sistema Municipal de Bases de Datos (SIMBAD) 2008, Resultados 
1990 a 2005, Conteo de Población y Vivienda, available at http://www.inegi.gob.mx/lib/olap/general_ver4/
MDXQueryDatos.asp. 
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been a wave of migration toward the urban centres(32) and, consequently, 
more building on unregistered ejido land.

Not all ejido land is similar in terms of its development potential. There 
are areas that are more valuable for cultivation and also more valuable for 
development purposes; and there are other areas that are steep or forested, 
which are less suitable for either cultivation or development – although 
they may have great ecological significance. Land that is less suitable for 
development is more likely to be developed informally by those with a 
low income.

Figure 3 illustrates the urban expansion of Xalapa into ejido lands 
and Table 3 shows the loss of this land between 2000 and 2007.(33) These 
data show a decrease of 7.75 square kilometres (19 per cent) from the 
original 40.02 square kilometres of ejido land in the municipality of 
Xalapa. According to our findings, this urban expansion comprises 
mainly informal settlements, resulting in a total urbanized area of 57.3 
square kilometres in 2007. The 7.75 square kilometres represents 13.5 per 
cent of the total urbanized area for 2007, and when this is added to the 40 
per cent of the urban area occupied mainly by informal settlements that 
was reported for 2000,(34) it means that approximately 54 per cent of the 
city’s area is estimated to be occupied by informal settlements.(35) (In the 
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FIGURE 2 
Informal settlements set up in the municipality of Xalapa, 
Veracruz (delineated) in the 1990s and formalized in 2000 
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Entidad Federativa Veracruz, Primera Edición, Decenal. (Satellite image from the 
Ikonos sensor with 4-band spectral resolution taken on 5 May 2007.)



E N V I R O N M E N T  &  U R B A N I Z AT I O N  Vol 24 No 1 April 2012

156

country at large, approximately 50 per cent of the current urban area is 
made up of informal settlements.)(36)

The most seriously affected ejidos have been Luz del Barrio and 
Progreso Macuiltépetl (sic. Macuiltépelt), where the entire area has become 
urbanized. To the northeast, the greatest change occurred in the El Castillo 
ejido (2.66 square kilometres lost),(37) which stands out as an example of 
the urbanization process affecting the ejidos around Xalapa (Photo 1). The 
establishment of some informal settlements led to legal uncertainty over 
land tenure, both for the ejidatarios and for the owners of the buildings. 
One alternative for government was to formalize land tenure through 
expropriation,(38) in order to incorporate the ejido system within the 
process of urban development and stem the chaotic growth of Xalapa.

Settlements on ejido land around Xalapa cannot be formalized in the 
short term because the occupants have not acquired full ownership of 
the land, which makes the process of proving tenure more difficult. The 
complexity and slowness of the process of converting ejido land to private 
ownership makes this process even more difficult. Given the high value 
of the best-placed ejidos in relation to the urban fringe, particularly where 
the land is flat or gently sloping, many farmers divide up and sell their 
land for urban use without going through official channels. In the area 
around Xalapa, housing developments on ejido land are also common 
because some property development companies buy up land without 
planning permission at low cost and then build on a large scale, making 
large profits; and with the possible complicity of some authorities, who 
know that the most disadvantaged people have no way of purchasing a 
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FIGURE 3
Urban expansion, particularly onto ejido land, on the outskirts of 

Xalapa, Veracruz in 2007

SOURCE: INEGI (2007), Carta de Núcleos Agrarios. Avance al 31 de Diciembre 
2006, Carta Topográfica, Escala 1:250,000, Aguascalientes, México, update in 
2000. (Satellite image from the Ikonos sensor with 4-band spectral resolution 
taken on 5 May 2007.)
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house in these housing developments.(39) In the ejidos located near the 
urban areas, the price of land is high; the demand to par ticipate in the 
market for urban land is the main incentive to acquire title,(40) and owners 
of the land, the ejidatarios, also sell land to urban developers.

Furthermore, there is a strong incentive to continue the process of 
converting ejido land, through state mortgage credit offered by agencies 
such as Infonavit(41) as part of the policies to boost purchases of new 
housing. Speculation in ejido land is one of the most important factors in 
the establishment of informal settlements, yet no estimate has been made 
of the impact on the supply of land under ejido and communal ownership 
for urban uses.(42)

V. LAND USE AND ITS IMPLICATIONS FOR BIODIVERSITY AND 
FOR THE SAFETY OF INFORMAL SETTLERS

A map of vegetation and land use in the MZX was prepared for 2007 
to obtain more recent data (Figure 4). The results show that in the 
municipality of Xalapa, 90 per cent of land has been altered due to 
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TABLE 3
Loss of ejido land area due to urban growth on the outskirts of 

Xalapa, Veracruz between 2000 and 2007

Ejido Area according to 
the national agrarian 
records (km2)

Urban 
area 
(km2)

Area 
lost (%)

2000 2007

Banderilla (Banderilla) 1.066 0.297 27.86

Emiliano Zapata (Emiliano Zapata) 2.913 1.061 36.42
San Andrés Tlalnelhuayocan 
(Tlalnelhuayocan)

10.073 1.067 10.59

Benito Juárez (Xalapa) 0.635 0.388 61.10

Chiltoyac (Xalapa) 14.997 1.238 8.25

Colonia 6 de Enero (Xalapa) 5.104 0.24 4.70

El Castillo (Xalapa) 12.11 2.657 21.94

La Concepción (Xalapa) 0.312 0.16 51.28

Luz del Barrio (Xalapa) 0.576 0.576 100.00

Mártires de Chicago (Xalapa) 1.268 0.037 2.92

Progreso Macuiltépetl (Xalapa) 0.385 0.382 99.22

Sumidero (Xalapa) 1.487 0.711 47.81

Tronconal (Xalapa) 3.149 1.369 43.47

Total for the municipality of Xalapa 40.023 7.758 19.00
Total for all surrounding 
municipalities 54.075 10.183 20.00

SOURCE: INEGI (2007), Carta de Núcleos Agrarios. Avance al 31 de Diciembre 2006, 
Carta Topográfica, Escala 1:250,000, Aguascalientes, México, updated in 2000.
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human activity, with the remnants of natural vegetation, cloud forest and 
fallow land covering just 7.6 per cent of the area (9.3 square kilometres) 
to the northwest and south of Xalapa. The best-preserved areas are to 
the northwest on the borders with Tlalnelhuayocan and Banderilla.(43) 
Montane cloud forest, which occupies less than 1 per cent of the national 
territory, is the habitat of around 2,500 species of vascular plants, almost 
30 per cent of which are endemic to Mexico, accounting for around 10 
per cent of the country’s floristic richness and with the highest degree of 
biodiversity per unit area.(44)

Despite the small area of montane cloud forest in the municipality 
of Xalapa, it has some of the greatest concentrations of flora, a total of 
1,300 species.(45) Montane cloud forest and many of its components have 
survived as a result of shade coffee cultivation, which has encouraged 
the maintenance of tree cover(46) and occupies 14.1 per cent (17.3 square 
kilometres) of the land area of Xalapa municipality. For example, to the 
northeast, shade coffee plantations are mainly monocrops, with trees of 
the genus Inga (Inga jinicuil (jinicuil) and Inga paterno (chalahuite)),(47) 
described as “shade monocrop”;(48) but even so they preserve a good 
proportion of the biodiversity of the surrounding forests.(49) Studies of 
various groups such as birds, mammals, arthropods and orchids have 
shown that a large proportion of the species of the original forest can co-
exist with these coffee agro-ecosystems (Figure 5).(50)

Coffee production is frequently not economically viable.(51) Coffee 
plantations are constantly exposed to conversion to sugarcane as a result 
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PHOTO 1
View of an informal settlement in the El Castillo ejido, to the 
northeast of the city of Xalapa, Veracruz in what was a shade 

coffee plantation

© Griselda Benítez (2009)
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of the broad fluctuations in coffee prices. In Coatepec, an area of coffee 
plantations measuring 1,325 square kilometres shrank by 84 per cent 
between 1990 and 2003, while sugarcane plantations quintupled.(52) 
Nevertheless, it is likely that both coffee and sugarcane plantations will 
be affected by urban development in view of the high prices fetched by 
such land on the outskirts of the city.

The threat to biodiversity posed by current land use patterns is 
accompanied by the threat to the people occupying ecologically valuable 
land. Generally speaking, the topography around Xalapa is rough with 
uneven relief and small, deep ravines, although there are also ridges, 
streams and rivers. The pre-consolidated clay soils of volcanic origin are 
highly unstable and liable to water erosion; they can crack as a result 
of either rain or drought, as evidenced by the breaking away of slopes 
exposed to the full force of the weather. Hurricanes and tropical storms 
intensify the rainy season and cold fronts extend it. These features make 
it very expensive to provide services and infrastructure. According to 
available data, urbanization on unsuitable land is two to three times 
more costly, and building costs can increase by up to 50 per cent.(53) As 
a result, squatters live in housing inappropriate for the conditions, and 
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FIGURE 4
Vegetation and land use in the Metropolitan Zone of Xalapa, 

Veracruz, 2007

SOURCE: DGG−INEGI (2000), Cartas Topográficas y Datos Vectoriales, Escala 
1:50,000, Claves E14B26, E14B36, E14B27 y E14B37, Aguascalientes, AGS, 
México. (Satellite image from the Ikonos sensor with 4-band spectral resolution 
taken on 5 May 2007.)



E N V I R O N M E N T  &  U R B A N I Z AT I O N  Vol 24 No 1 April 2012

160

are constantly exposed to environmental hazards such as landslides on 
the higher ground and flooding in the low-lying areas.(54) Slopes of between 
14 and 27 per cent of inclination are most at risk of landslides, while slopes 
up to 13 per cent are liable to flooding. In the informal settlements, the 
dirt tracks disappear or turn into temporary rivers following heavy rainfall, 
leaving people practically cut off and with no vehicles or other services being 
able to reach them. As noted already, informal settlements in Xalapa have 
been established on land that is not suited to development – for instance, 
land in inaccessible places or that is at high risk from landslides. At the same 
time, paradoxically, this is often land that has high ecological value.

The Regional Development Ministry(55) has attempted through various 
plans(56) to steer urban growth to the east and southeast of the city of Xalapa, 
where its research shows that there are better conditions for building, 
fewer hazards for the inhabitants and less impact on natural resources, 
mainly in the municipality of Emiliano Zapata. According to the Xalapa 
Municipal Development Plan,(57) the land there is more suitable for urban 
development, and the environmental impact would be less severe, because 
it is gently sloping and has little agricultural potential. Nevertheless, 
population growth has made adequate planning and control of land use 
much harder, exceeding the capacity of all government plans.(58)

Although it cannot be known for certain in what direction informal 
urbanization in Xalapa is heading, the trend in recent years suggests that 
it is most likely to continue toward the north and northeast, as well as 
toward the northwest where the best preserved remnants of montane 
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FIGURE 5
Percentage vegetation cover and land use in the municipality  

of Xalapa (2007)

SOURCE: Elaborated from satellite image from the Ikonos sensor with 4-band 
spectral resolution taken on 5 May 2007.
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cloud forest are found. In addition, to the south of Xalapa, in the montane 
cloud forest of the Benito Juárez ejido, an informal settlement is fast 
expanding, with one makeshift dwelling appearing every week (Photo 2, 
monitored for 6 months). Although the squatters start building with non-
permanent, recycled materials, the oldest dwellings already have a more 
solid structure. This suggests that the problem is not building but rather 
the lack of availability of suitable building land. It is important to preserve 
this residual vegetation not only because of its intrinsic biological value 
but also because of the role of tree cover in regulating the local climate 
and urban microclimate. This is a valuable ecological service, increasingly 
so in these times of global warming and when human well-being will 
depend on the preservation of vegetation.

Thus, in Xalapa, informal settlements are often found in areas of 
great value in terms of ecology, natural beauty and aquifer replenishment. 
The development of such land makes it difficult to create or maintain 
public green spaces within the boundary, resulting in a fragmented urban 
landscape unable to benefit from the ecological services those spaces can 
deliver. The Millennium Ecosystem Assessment notes that ecosystems 
represent natural capital which, if appropriately managed, can generate 
services essential to the well-being and healthy development of human 
societies. Human intervention has harnessed the benefits of ecological 
services and improved the quality of life for many people. However, it 
has also weakened the ability of ecosystems to deliver these services, 
considerably reducing the prospects for sustainable development and 
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PHOTO 2
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Benito Juárez ejido, to the south of the city of Xalapa, Veracruz
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human quality of life as well as causing serious problems of ecological 
imbalance and social inequality.

According to environmental criteria, physical features (topography) 
have a critical role in the type of urbanization that occurs, because the 
more inaccessible the place, the less likely it is to experience formal 
urbanization.(59) For example, a forest located in a steeply sloping area will 
not be of interest to developers but it will be open to informal urbanization 
due to the land’s low or non-existent market value. When agricultural or 
grazing land is located in flat areas, provision of services is simple and it 
can easily be urbanized; the land thereby acquires a commercial value and 
comes onto the formal property market. Informal settlements have to use 
land with less commercial value; consequently, low-income groups pay 
an apparently low price but expose themselves to the risk of losing their 
few assets and, occasionally, even their lives.

In the absence of a sufficient supply of land with services for housing, 
nature conservation areas are highly vulnerable to informal urbanization 
which, in the circumstances, is morally almost impossible to stop.(60) This 
is a vicious cycle that only increases the number of informal settlements. 
In addition, when there is a disaster, emergency steps have to be taken to 
relocate the people settled in those places. The question therefore arises 
as to whether informal settlements can be relocated before the occurrence 
of a disaster, re-stating the dilemma involved in trying to assess clearly 
the relative costs of prevention or cure, a recurrent theme in Mexican 
government policy.

Informal settlements in Mexico that began as a problem paradoxically 
appear to have become a solution, concealing the shortage of housing for 
the most disadvantaged groups. By meeting housing demand, the informal 
settlements have protected the Mexican government from social unrest, 
even though it proved incapable of meeting this social need. Because of 
this, as of 1973 the government took steps, although controversial,(61) 
to formalize tenure in settlements where people had possession but not 
ownership.(62) The efficacy of urban development planning has been 
restricted by the lack of monitoring and evaluation of urban land use 
plans and programmes, as well as the weak links between urban planning 
and management activities(63) and the difficulty of putting a planning 
system into operation in advance of rapid, informal urbanization.(64)

VI. CONCLUSIONS

The land in the municipality of Xalapa has undergone various 
transformations, from forest to farming to urban, or directly from forest 
to urban use. This paper shows how the environmental logic and social 
logic that dictate the establishment of informal settlements cannot be 
dissociated: the process is determined socially by the inhabitants’ low 
income, and environmentally by physical features (topography). These 
factors need to be taken into account when planning cities.

The demand for urban land will continue to increase, primarily due 
to pressure both from people migrating to the city because they have 
no economic alternatives in their place of origin and from resident 
demand for new households. In environmental terms, this places more 
strain on forests and agriculturally productive areas in the rural fringes of 
metropolitan areas. In Xalapa, the low level of pristine vegetation cover 
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(less than 10 per cent) that is virtually confined to ejido land, together 
with the urban sprawl advancing towards this land, shows the need to 
take immediate action and enforce policies to protect and conserve these 
areas in a way that benefits the inhabitants of the municipality.

Urban planning does not take full account of the need to provide 
serviced plots or housing for low-income groups. However, the most 
serious problem appears to be the shortage of land suitable for building, 
as this shortage is causing the degradation of natural resources and the 
deterioration of living standards within the urban boundary, above all 
because land for future urban growth is in the hands of property developers 
focusing on middle- and high-income groups.(65) This means that the 
current supply and demand situation exacerbates the problem of access 
to urban land for low-income households.(66) As a result of speculation on 
the outskirts of the city, land purchase by the authorities is an expensive 
measure, and expropriation has a high political cost.

Urban planning should safeguard the collective interest and its prime 
objective is to preserve the quality of life, which includes protecting the 
environment. Nevertheless, the leading role in the urban planning process 
of local government, with community participation, should be a legal 
requirement that is actually enforced.(67) If it is not, informal settlements 
of populations with high social vulnerability will continue to grow. Even 
though the land is purchased at a low commercial price, the personal cost 
is potentially high as the residents are in danger of losing their property 
and even their lives.

Sustainable urban development means that there must be some 
territorial reserves, including conservation areas and land for low-
income groups, together with land use planning, the availability of 
infrastructure, and housing planned in harmony with the surrounding 
area. It is also a central aspect of environmental management to plan 
for the preservation of urban green spaces that deliver ecological 
services such as temperature regulation, improved air quality, water 
infiltration and recreation.

Insufficient account has been taken of the dynamics of land use in the 
region, its effects on the natural surroundings and its complex relationship 
with social, economic and political issues when looking at ways to 
conserve the natural resources needed for satisfactory living conditions 
within the urban boundary. Planning should be underpinned by data on 
rates of growth, settlement patterns and expansion, if infrastructure and 
services (which must include environmental services) are to be delivered. 
The need for this information should not be ignored, because it can help 
to guide policies on infrastructure and public services.
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