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Abstract

By 2020, the human population exceeded eight billion inhabitants, of which 60% are located in urban
areas and their regions. Accelerated urbanization is the product of an economic system that encourages
competitiveness and technological innovation but also generates multiple contrasts, one of which was
pointed out by ECLAC, since the greatest market failure is climate change. The central objective is to
analyze the structural causes that impact urban development, as well as its relationship with climate
change and, based on this, generate alternative solutions. New forms of territorial configuration, such as
metropolises and megalopolises, tend to be a determining factor in the worsening of the effects of climate
change and lead to greater social risk and vulnerability. Public policies must be oriented towards a model
in which social participation is a determining element.

Challenges of sustainable urban development in the face of climate change: analysis and proposals

Objective

Methodology

Contribution

The central objective is
to analyze the structural
causes that impact urban
development, as well as
its  relationship  with
climate change and.
based on this generate
alternative solution.

This Is a mixed-type research,
under the deductive approach
that explores two research
axes: i) effects of accelerated
urban expansion at an
international level and; i)
effects of climate change,
derived from economic-
demographic  concentration
And accelerated urbanization.
At the same time, the
structural causes of these two
phenomena

are analyzed, which are
summarized in the following

indicators: changes in the
economic structure,
demographic  growth by

continental region, analysis
ofthe high urban
concentration in the twenty
largest megalopolises in the
world; viable alternatives
from the circular economy
approach and; outline of
guidelines for addressing
solutions to this problem.

a

In theoretical and conceptual terms, novel aspects
are addressed, such as the integration of the Process
Analysis approach (Carrillo 2002), concepts of the
circular economy and complementary aspects such
as Urban Development, Sustainability and Climate
Change. In methodological terms, an analysis of
contemporary problems is addressed, considering
determining factors that impact

the structure of urban development and climate
change. The aspects that make up the main
polynuclear urban areas and the changes expected
for the period 2000-2035 are analyzed, as well as
the territorial areas that at an international level Will
impact on crop areas, desert areas, regions with
reforestation potential and areas at risk due to rising
sea levels, Of the twenty largest megalopolises, it is
expected that, by 2035, nearly 80% will be located
in developing countries. This poses enormous
challenges for governments and economic-social
systems

The interdisciplinary approach addressed by this
work exposes structural causes such as the
interrelationship in phenomena such as the world
economic order, water,-fuels, population explosion
and, naturally, climate change; the emphasis is
placed on the main industrial zones in the world,
according to the scale of geographic areas.
Regarding the effects of climate change, the
impacts on health and well-being are analyzed. as
well as the effects on cities, settlements and
infrastructure In short, it is a fresh and updated
vision of these two axes of research; both
sustainable urban development and climate change
in which public policies are an important and
irreplaceable factor in the solution as well as
strategies for social participation.

Urban development, Climate change, Circular economy, Public policies. Risks and vulnerability
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Resumen

La poblacion humana, para el afio 2020 rebasd los ocho mil millones de habitantes, de los que el 60% se
localiza en areas urbanas y sus regiones. La urbanizacion acelerada es producto de un sistema econoémico
que alienta la competitividad y la innovacion tecnoldgica pero que también generan multiples contrastes,
uno de ellos sefialado por la CEPAL, pues la mayor falla del mercado es el cambio climético. El objetivo
central es analizar las causas estructurales que impactan el desarrollo urbano, asi como su relacién con
el cambio climatico y a partir de ello, generar propuestas alternativas de solucién. Las nuevas formas de
configuracién territorial, como las metrépolis y megaldpolis tienden a ser un factor determinante en el
agravamiento de los efectos del cambio climético y propician mayor riesgo y vulnerabilidad social. Las
politicas publicas deben ser orientadas hacia un modelo en el que la participacién social sea un elemento
determinante.

Retos del desarrollo urbano sostenible frente al cambio climatico: andlisis y propuestas

Objetivo

Metodologia

Contribucion

El objetivo central es
analizar las

causas estructurales
gue impactan el
desarrollo urbano, asi
como su relacién con
el cambio climatico y

a partir de ello.
generar  propuestas
alternativas de
solucién.

Esta es una investigacion de
caracter mixto, bajo el
enfoque  deductivo  que
explora en dos ejes de
investigacion: i) efectos de la
expansion urbana acelerada a
nivel internacional vy; i)
efectos del cambio climatico,
derivado de la concentracion
econémico demografica y de
la acelerada urbanizacion. Al
mismo tiempo, Se analizan
las causas estructurales de

esos dos fenémenos, que
estan  resumidas en los
siguientes indicadores:
cambios en la estructura
econémica, crecimiento
demografico  por  region

continental, analisis de la alta
concentracién urbana en las
veinte  megal6polis  mas
grandes del mundo;
alternativas viables a partir
del enfoque de la economia
circular y; esbozo de
lineamientos para la atencion
de soluciones a esa
problematica.

En términos tedrico-conceptuales se abordan aspectos
novedosos como la integracion del enfoque del
Analisis de procesos (Carrillo, 2002). conceptos de la
economia circular

Y aspectos complementarios como Desarrollo urbano,
Sostenibilidad y Cambio climatico, En términos
metodoldgicos, se aborda un analisis de la
problemética contemporanea, - considerando factores
determinantes que impactan en la estructura del
desarrollo urbano y del cambio climatico. Se analizan
los aspectos que conforman las principales &reas
urbanas de tipo polinuclear y los cambios previstos
para el periodo 2000 -2035, asi como las areas
territoriales que a nivel internacional, impactaran en
zonas de cultivo, areas desérticas, regiones con
potencial de reforestacion y zonas de riesgo por la
elevacion del nivel del mar. De las veinte megaldpolis
de mayor tamafo, se preveé que, para el afio 2035, cerca
del 80% se localizaran en paises en desarrollo, Esto
plantea enormes retos y desafios para los gobiernos y
los sistemas economico-sociales

El enfoque interdisciplinario que aborda este trabajo
expone causas estructurales como la interrelacién en
fendbmenos como el orden econémico mundial, el agua,
los combustibles, la explosion demogréfica vy
naturalmente, el cambio climatico; se coloca el énfasis
en las principales zonas industriales, en el mundo,
segun escala de las areas geogréficas Por lo que se
refiere a los efectos del cambio climético se

analizan los impactos en la salud y el bienestar, asi
como los efectos en las ciudades, asentamientos e
infraestructura.

En resumen se trata de una vision fresca y actualizada
de esos dos ejes de investigacion; tanto del desarrollo
urbano sostenible como del cambio climatico, en el que
las politicas publicas son un importante e insustituible
factor de solucién tanto como las estrategias de
participacion social.

Desarrollo urbano, Cambio climético, Economia circular, Politicas publicas. Riesgos y vulnerabilidad
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Introduction

Today's world is undergoing various phenomena that affect the development of humanity. By the year
2020, according to data from the United Nations, the human population of the planet will exceed eight
billion inhabitants. The most worrying phenomena are related to accelerated urbanisation, with around
60% of humanity located in these areas; the drastic effects caused by global warming that have affected
extensive areas of cities, suburban and coastal areas due to extreme weather phenomena. The central
objective of this work is to analyse the structural causes that impact on urban development, as well as
their relationship with climate change and, consequently, to generate alternative proposals for solutions.

The paper is organised into this section and four sections. The first section deals with a review of
the process analysis approach, as well as the theory of complex systems, which together are referred to
as an alternative approach that helps to understand the problem. The second section is entitled Human
development and climate change: a look at recent problems. This section analyses a set of elements that
allow us to identify global urbanisation in the period 1980-2020, and also identifies the geographical
areas that in the medium term will represent risks for agricultural development, flooding and the use of
solar energy. It also identifies the geographical regions with the highest population growth rates and
analyses the variations of megacities in the world during the period 2000-2035.

The third section is entitled the current challenges of sustainable urban development and climate
change. Emphasis is placed on the need to combine land-use and ecological planning policies, and the
adverse impacts of climate change on the health and well-being of the population are identified. Emphasis
is also placed on the circular economy approach and renewable energies as alternatives for both cleaning
up the environment in urban areas and reducing the negative effects of climate change.

The last section is entitled conclusions and recommendations and points out the usefulness of
having adopted the process analysis approach that allows us to disentangle sustainable urban
development and climate change from the complex socio-economic and environmental problems from
which the research axes presented here derive. Indeed, contemporary urbanisation is a multidimensional
process and only through the theory of complex systems was it possible to identify the impact of the
economic structure on the territory, as well as to assess the growing trend of high economic-demographic
concentration in large cities and urban mega-regions. In terms of recommendations, the emphasis is
placed on the fact that the only way to foresee and reduce extreme weather events is by quantifying the
damage to economic infrastructure that they cause and the high social and environmental financial costs.
Therefore, the triple helix model becomes an alternative to generate multi-sectoral commitments, both
from private sector companies, research centres and universities and, of course, the commitment and role
of governmental entities. The bibliography consulted for this purpose is presented at the end.

I. An alternative approach: complex systems and process analysis

According to recent reports, the scientific community agrees that the profound changes in the
international economic structure have generated variations both in growth rates and in the effects of these
variations due to cyclical crises that impact on the distribution of income and wealth, the wage levels of
the labour sectors, the insufficiency of markets to attend to an adequate allocation of material resources,
and multiple social problems that derive from these imbalances (ECLAC, 2000). This complex socio-
economic problem is followed by the direct impacts of the economic system on the territory and the
serious urban-regional inequalities that result in a growing tendency towards hyper-urbanisation. This
panorama is exacerbated by the global environmental crisis that is expressed, among other factors, in
climate change, the depredation of natural resources, environmental deterioration and serious climatic
effects, such as hurricanes, abundant rainfall and, on the other hand, desert areas and serious deforestation
and unstoppable changes in land use (Flores, 2022).

Some of the most distressing questions derived from this panorama are the following: What are
the effects of the international economic system on urban-regional development; what elements are
involved in the processes of accelerated urbanisation and the formation of megacities; what is the
relationship between accelerated urbanisation and global warming; what is the degree of effectiveness of
sectoral and regional public policies to face the challenges of urban development and climate change?
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In the rigorous analysis of these issues, the scientific method undoubtedly plays a key role.
Indeed, the rigour with which the tools and auxiliary methods are approached will be of great use in
answering these questions.

From the wide range of tools available in the field of epistemology, it is likely that both the
process analysis approach and the theory of complex systems will help to clarify both the causes of these
problems and contribute to explaining possible alternative solutions.

The Process Analysis Approach

The process analysis approach is an approach that ‘starts from the premise that a desired outcome is most
efficiently achieved when the activities to be performed and the resources required are managed as a
process’ (Torres, 2023).

Complex Systems Theory

One of the antecedents that is related to this conceptual tool is the Systems Theory that considers the
conformation of a totality in whose interrelationships various components are present (Bertalanffy,
2017).

Complex systems refer to a large set of individual components that interact with each other and
can modify their internal states as a product of such interactions. In a broader context, the interactions
referred to can generate collective and global behaviours that emerge as a collective process and cannot
be reduced or explained by considering the constituent elements in isolation (Miramontes, 1999; 83).

Other researchers have considered complex systems as part of a comprehensive framework of
analysis for complex problems that require an interdisciplinary approach; this includes general principles
about the composition, dynamics and evolution of a system, methodological guidelines and a
constructivist epistemic foundation (Becerra, 2019; 5). Complex systems cannot be solved by a single
discipline; they require different areas for their analysis and study. Problems such as global warming and
climate change need to be studied by different disciplines in order to find a solution (Corona, 2021).

Relevant concepts
Sustainable development

‘It is the process of classification and adaptation, through the planning of the urban environment, in its
social, financial and physical aspects, it also involves the demographic and physical expansion, the
increase of productive actions, the height of the socioeconomic situations of the population, the
maintenance of cities in good working conditions, the preservation and improvement of the environment’
(Secretaria de Desarrollo Urbano y Vivienda-CdMx, 2024).

Sustainability

‘Meeting the needs of the present without compromising the ability of future generations to meet their
own needs’ (Global Compact, 2023). Strive for a balance between economic growth, social stability, care
and attention to natural resources and the environment; a democratic political system, an open and
forward-looking culture and technological innovation.

Climate change

According to the UN Intergovernmental Panel on Climate Change (IPCC), climate change is a
phenomenon that occurs when the average weather conditions in a place begin to change. This can be
caused by natural factors or by human activities’ (IPCC, 2021).

As can be seen, these theoretical-conceptual tools are very useful and allow us to answer the
questions that were formulated at the beginning of this section, as well as to clarify some of the doubts
that arise from them.
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Undoubtedly, these concepts have been useful and will help us in the description and analysis of
two major areas of research in this work: sustainable urban development and the effects of climate change
on territorial and environmental problems.

Il. Urban development and climate change: a look at recent issues

After the Second World War, the world considered various alternatives for integrated development. In
the decades that followed, various international meetings have been held to generate alternatives,
particularly for developing countries.

World urbanisation in 1980 was distributed as follows: rural areas occupied 60.7% of the world's
territory; other urban areas, with less than 300,000 inhabitants, occupied 20.4%; smaller cities, with
between 300,000 and 500,000 people, represented 2.4% of the territory; and small cities, with between
500,000 and one million people, 3.5%; while medium-sized cities, with between 500,000 and one million
people, represented 3.5%. 5%; while medium-sized cities of one to five million inhabitants constituted
6.6%; large cities of five to ten million inhabitants accounted for 2.9%; and megacities, with more than
ten million people, represented 1.5% of the world's territory (see Figure 1).

I Urbanisation, 1980 ()
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Figure 1
World urbanisation in 1980

Source: The Economist, (2015). Available at:
https://www.economist.com/node/21642053?fsrc=scn/tw/te/dc/ed/brightlightsbigcities

By 2020, global urbanisation had increased compared to 1980, rural areas had decreased to 43.8%
(16.9% difference with 1980 figures), other urban areas, with less than 300,000 inhabitants, increased to
23.2%; smaller cities, where 300,000 to 500,000 people live, represented, by the year referred to at the
beginning, 3.7% of the territory, and small cities with 500,000 to one million people also increased to
5.3%, while medium-sized cities with one to five million inhabitants constituted 12.1%, large cities with
five to ten million inhabitants increased to 4.3% and megacities to 7.6% of the world territory (see Figure
2).
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Figure 2

Global urbanisation in 2020.
Source: The Economist, (2015). Available at:
https://www.economist.com/node/21642053?fsrc=scn/tw/te/dc/ed/brightlightsbigcities

During the Paris Agreement, it was established that the maximum temperature increase for the
planet must be up to 2°C. If it is not exceeded, the Earth and its living beings will suffer the consequences
(Mohorte, 2021). If this is not exceeded, the Earth and the living beings that inhabit it will suffer the
consequences (Mohorte, 2021).

In the event that the temperature is exceeded and reaches 4°C, the consequences for the different
regions of the planet would be: in the case of the Arctic Passage, being one of the most valuable shipping
routes open all year round, it would affect the habitable areas of Canada and Russia, as it would become
one of the few food growing areas or would simply be uninhabitable due to the high altitudes at which it
is located; in the United States of America and Mexico desertification would occur, causing forced
migration northwards, and natural resources would be scarce as the Colorado River would be used for
agriculture and geothermal energy; the glaciers of Patagonia would also melt and become new arable
areas, although the soils would need to be prepared for their use; Scandinavia, the United Kingdom,
Northern Russia and Greenland would be the cities that would provide refuge for much of the world's
population; in Southern Europe, the deserts would become uninhabitable due to the high altitudes at
which they are located; in Southern Europe deserts have invaded the continent, rivers have dried up and
the Alps are without snow; most of the Himalayan glaciers in Asia have melted, affecting many of the
region's rivers; in India, Pakistan and Afghanistan isolated communities remain in small groups;
Australia would be occupied by people and food crops, the rest of the continent is devoted to solar energy
production and solar energy extraction and uranium mining for nuclear energy; New Zealand would be
unrecognisable, densely populated, and some cities would be in intensive agricultural use; and Polynesia,
as well as other coastal regions, would disappear under the sea (see Figure 3).
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Simbologia
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Figure 3

Simulation of the world with temperatures of 4°C, by region (scenarios from 2021).
Source: Mohorte, (2021). Available at: https://www.xataka.com/magnet/asi-quedara-mundo-
cuando-temperaturas-hayan-ascendido-4o-c-encima-media

Globally, the last three decades, in terms of population growth and its impact on the regions, have
shown two relevant phenomena: i) on the one hand, the population has not stopped growing; and on the
other, ii) the regions with the highest population growth rates are those that, comparatively speaking,
have the lowest levels of development. It is likely that these population differences will continue to
impact the territory, the environment and deepen urban-rural inequalities in the coming decades (Flores,
2022; 19).

The latter is the case of Africa, which increased from 638.1 to 1,460.4 million inhabitants, with
an average annual growth rate, for the period 1990-2023, of 2.28%, making it the region with the greatest
population dynamism. In addition, regions such as Asia stand out, which, although comparatively
speaking, have a lower growth rate, in the same period, their population volumes are high; they went
from 3,211 to 4,753 million inhabitants and a population growth rate of 1.48%. Other regions with high
volumes of population concentration are Europe, which increased from 721 to 742 million people, with
an average population growth rate of 1.02% in the same period. Latin America and the Caribbean
increased its population from 442 million to 664 million, with an average growth rate of 1.50 per cent.
The world average shows a high increase, from 5,316 to 8,045 million inhabitants, with an average
growth rate of 1.51%, slightly higher than the average population growth in the LAC region (see Table
1)

Table 1
Population growth by region, 1990-2023. (Absolute values)

Growth rate
Regions/Year 1990 2015 2023 (1990-2023)
(Y0)*
Africa 638 157 237 1201107939 | 1460481773 2.288
Asia 3211352077 | 4459 437 459 4753079 727 1.480
Europe 721 497 282 742 107 449 742 272 653 1.028
Latin America and the Caribbean 442 565 114 623 076 488 664 997 121 1.502
North America 275 860 329 360 464 919 378 904 407 1.373
Oceania 26 743 825 40 403 284 45 575 768 1.704
World total 5316175864 | 7426597538 8 045 311 449 1.513

(*) Rate calculated with the formula P=N"f+ N*i-100, where:
P=Population growth rate in the respective period.
N~f=Represents the population at the end of the interval.
N~ i=Represents the population at the beginning of the interval.
Source: Own elaboration based on United Nations (2022). World Population Prospects 2022. Disponible en:

https://population.un.org/wpp/
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The world's largest metropolises in 2000 were Tokyo, Japan (with 26.4 million inhabitants);
Mexico City, Mexico (18.1); Sao Paulo, Brazil (18.0); New York, USA (16.7); Mumbai, India (16.1),
among others. Regarding the changes for the year 2021, Tokyo remains in the number one position, but
with an increase in its population to 37.3 million inhabitants; although it has increased its population,
Sao Paulo and Mexico City fall in position four with 22.2 and five with 21.9 million inhabitants,
respectively; and in position two and three are Delhi, India (31.1) and Shanghai, China (27.7). With
regard to projections for the year 2035, Japan's birth rate is expected to continue to affect Japan and cause
a decrease in population, placing it at number two with 36.0 million inhabitants; Delhi, India drastically
increases its numbers and is placed at number one with 43.3 million population, a difference of 12.2 from
2021; Shanghai, China remains at number three with 34.3 million; Dhaka, Bangladesh rises to number
four with 31.2 million (in 2021 it was at number six with 21.7 million), as well as Cairo, Egypt which
was at number seven in 2021 (see Table 2).

Table 2

Largest metropolises in the world, years: 2000-2021-2035 (absolute values)).

#

11

12

13
14

15
16

17

18

19

20

2000

Tokio, Japan
Mexico
Mexico
Sao Paulo, Brazil

City,

New York, United
States

Mumbai, India

Calcutta, India

Los Angeles,
United States

Shanghai, China

Dhaka, Bangladesh
New Delhi, India

Karachi, Pakistan
Buenos Aires,
Argentina

Jakarta, Indonesia
Osaka, Japan

Beijing, China
Rio de Janeiro,
Brazil

Metro
Philippines
Seoul, South Korea

Manila,

Paris, France

Cairo, Egypt

Population
(millions)

26.4
18.1

18.0

16.7

16.1

13.1

13.1

12.9

12.5
12.4

12.1
12.0

11.0
11.0

10.8
10.7

10.0
9.9
9.6

9.4

2021

Tokio, Japan
Delhi, India

Shanghai, China

Sao Paulo, Brazil

Mexico
Mexico

Dhaka,
Bangladesh

City,

Cairo, Egypt

Beijing, China

Mumbai, India
Osaka, Japan

Karachi,
Pakistan
Chonggqing,
China

Stambul, Turkey
Buenos  Aires,
Argentina
Kolkata, India
Kinshasa,
Democratic
Republic of
Congo

Lagos, Nigeria

Manila,
Philippines
Tianjin, China

Guangzhou,
China

Population
(millions)

37.3
31.1

27.7

22.2

21.9

21.7

21.3

20.8

20.6
19.1

16.4
16.3

15.4
15.2

14.9
14.9

14.8
14.1
13.7

13.6

2035

Delhi, India
Tokio, Japan

Shanghai,
China
Dhaka,
Bangladesh

Cairo, Egypt

Mumbai, India

Kinshasa,
Democratic
Republic of
Congo
Mexico
Mexico
Beijing, China
Sao Paulo,
Brazil

Lagos, Nigeria

City,

Karachi,
Pakistan

New York, USA
Chonggqing,
China

Calcutta, India
Lahore,
Pakistan

Manila,
Philippines
Osaka, Japan

Bangalore,
India
Istanbul,
Turkey

Population
(millions)

43.3
36.0

343

31.2

28.5

27.3

26.6

25.4

25.3
24.4

24.4
23.1

20.8
20.5

19.5
19.1

18.6
18.3
18.0

17.9

For the year 2021, see: Harrouk, (2024). Available: https://www.archdaily.mx/mx/906667/las-20-ciudades-mas-

grandes-del-mundo-en-2018
Y las proyecciones para el afio 2035, consultese: Thorton, (2019). Disponible en:
https://es.weforum.org/agenda/2019/02/se-predice-que-10-ciudades-obtendran-el-estatus-de-megaciudades-para-
2030/#:~:text=Tokio%2C%20por%20supuesto%2C%20estar%C3%A1%20en,conocimientos%20generales%20de
%20geograf%C3%ADa%20actualizados.
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The United Nations Development Programme (UNDP-UN) defines human development as a
process that measures the quality of life, either by country or federal entity; it shows the contrasts between
the different units of territorial analysis and, in some way, helps governments to design public policies
with a greater degree of effectiveness (Carrillo, 2002; 22-23).

Of the twenty metropolises shown in Table 2, for the year 2000, only six entities were classified
as developed metropolises and fourteen as developing; with respect to the projection for 2035, only four
will be in development and sixteen in the process of development (see Table 3).

Table 3
Population growth by region, 1990-2023. (Absolute values)

Level of development Year 2000 Year 2035
Metropolis in developed countries 6 4
Metropolis in developing countries 14 16
Total 20 20

Source: Prepared with data from Table 2.
Remarks:

- The world's urban population will continue to grow in a concentrated manner in large urban
regions (megacities).

- Megacities will continue to serve as huge markets for goods, products, services and factors of
production (land, labour, capital and technology).

- Comparatively speaking, these mega-urban regions in developing countries will, by the next
decade, account for about 80% of the world's mega-regions.

Different environmental problems interact and relate to each other in various ways. The global
economic order has connections to other factors, suggesting that global economic structures influence
and affect other aspects such as resource consumption, inequality and climate change. Another vital
element for the functioning of living things on the planet is water, which is linked to hunger,
desertification, deforestation and resource depletion, meaning that access to water is critical and that
water scarcity can aggravate other problems, be it population explosion, climate change that is influenced
by issues such as fuel consumption and deforestation.

Finally, it is necessary to emphasise the importance of addressing these challenges from the
perspective of ethics and solidarity, i.e. from a more humane and cooperative approach (see Figure 4).

Box 7
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Figure 4
Interactions between environmental problems

Source: Flor, J. 1. (2006), P. 130.
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Industrial activity around the world is concentrated in specific regions of the world, the large
industrial areas are located in North America, specifically in the Great Lakes between the St. Lawrence
and the northeastern US; as well as Asia, specifically Japan and; Western Europe including countries
such as Germany, France and the UK, which are industrial powerhouses in the automotive, chemical and
manufacturing sectors. Other important industrial areas of industrial production, although on a smaller
scale compared to the larger areas are Beijing, Shanghai and South Korea, key regions leading in
technology and electronics; Moscow and the Urals of Russia are also key players. Finally, there are
smaller industrial areas such as Taiwan, Singapore, South Australia, South Africa and Mexico (see Figure

5).
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Figure 5

Major industrial zones in the world
Source: Perez, (2016). Available at: https://prezi.com/nrk60ifv8vnx/zonas-
industriales-por-continentes-y-regiones/

. The current challenges of sustainable urban development and climate change
Ecological Land Use Planning is an "environmental policy instrument that seeks to plan land use and
productive activities in order to protect the environment and take advantage of natural resources”
(Secretaria de Medio Ambiente y Recursos Naturales, 2021). This instrument is composed of five stages,
which are: a) formulation, b) issuance, c) execution, d) evaluation and, e) modification (see Figure 6).

—  Formulacion

Coordinacion

. sz Institucional
Expedluon Programas de Desarrollo ANP

l Urbano

Programas de Desarrollo Regional

ORDENA’MIENTO Ordenamiento ASentamiento nauha )
ECOLOGICO i Ejecucién Ecolégico Humanos . Reserva
TERRITORIAL g

= Evaluaciéon [
.

Territorio

Modificacién s o sibeuaoT  AGarD

Figure 6

Ecological Spatial Planning
Source: Ordenamiento Ecoldgico Territorial, paper by Dr. Omar Arellano of UNAM.
National Technological Institute of Mexico (2019). Available at:
https://desarrollosustentablekfoj.blogspot.com/2019/04/que-es-el-ordenamiento-ecologico.html

Globally, the degree of adverse health and well-being impacts attributed to climate change is high
or very high in infectious diseases, malnutrition, mental health and displacement, and has impacted
heavily on cities, settlements and infrastructure, causing flooding, storms in coastal areas and damage to
key economic sectors. In the case of Central and South America, the impact has been assessed as medium,
but in the case of North America, the damage is high or very high (see Figure 7).
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IMPACTOS EN LA SALUD IMPACTOS EN LAS CIUDADES,
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Figure 7

Adverse health and welfare impacts attributed to climate change
Source: Astorga, 1., Sorio, R. and Bauhoff, S.-Inter-American Development Bank (2023). P. 9. Available at:
https://publications.iadb.org/publications/spanish/viewer/Salud-y-cambio-climaticocomo-proteger-la-salud-
de-las-personas-frente-a-la-crisis-climatica.pdf

The circular economy is "a model of production and consumption that involves sharing, renting,
reusing, repairing, renewing and recycling existing materials and products as often as possible to create
added value. In this way, the life cycle of products is extended" (European Parliament, 2023). Some
renewable energies that would contribute to this model are blue, wind, solar, geothermal energies;
wastewater treatment plants and municipal solid waste treatment plants; as well as electric cars and
biofuels (see Figure 8).
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Figure 8

Circular Economy and Renewable Energy
Source: Own elaboration based on Cen, (2023); Fundacion Aquae (2021); Grupo Hidraulica,
(2023); Parque Cientifico Tecnoldgico-Universidad Auténoma de Sinaloa, (2023); Portal
Ambiental, (2022); Real Estate Market & Lifestyle, (2024); Rincén Educativo; (2024), Roca,
(2022) and; Viet, (2022).

Conclusions and recommendations

It has been useful to consider the Process Analysis Approach (Carrillo, 2002), according to which reality
in the universe is complex and everything is related to everything. In this presentation there are two axes
of research that were developed, and only for the purpose of analysis they were separated: sustainable
urban development and climate change.

Sustainable urban development is a multidimensional process that is the result, among others, of
factors such as: population growth, natural and social; the impact of the economic structure on the
territory, the growing tendency to consider cities and mega-urban regions as large markets for land,
labour, capital and technology.
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The governments of the different countries must foresee, plan for and deal with the negative
effects of climate emergencies. Specifically those related to damage to the health of the population and
severe weather variations, such as floods, heat waves, overflowing rivers, hurricanes and rising sea levels
that affect economic infrastructure and generate high financial, social and environmental costs.

The Triple Helix Model should be taken up again to generate this type of academic meetings;
linking and collaboration between private sector companies, universities and research centres and civil
society.

There are enormous potentialities and opportunities for the current stage we are living through to
generate proposals in the field of renewable energies under a sustainable development approach that, in
the short term, will have an impact on improving the quality of life and levels of social welfare.
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