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From now until 2050, the global urban population 
will increase by 1.3 million every week. 
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Urban areas generate 80% of global GDP.
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Urban areas use ~70% of global energy.
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What drives urbanization?

How does urbanization the
affect the environment?



von Thünen Burgess Alonso Mills Isard

Jacobs Mumford Fujita Friedmann Hall



Dominant conceptualization of cities

http://www.yale.edu/yup/pdf/081979_front_1.pdf

http://www.yale.edu/yup/pdf/081979_front_1.pdf


Urbanization
Drives

Global Change

Climate change

Land use

Habitat & biodiversity

Hydrological systems

Biogeochemistry

Energy demand 
and emissions

Crisis or Opportunity for Sustainability?



Urbanization
Improves

Human Well-Bring

Lower per capita resource use

Health services, clean water,
& sanitation

Efficient infrastructure use

Innovation 

Engines of economic growth

Crisis or Opportunity for Sustainability?
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Urbanization in the 21st Century is 
different from the past

1. Scale

2. Rate

3. Geographic location

4. Urban form & function

5. Urban life 



Beijing 
- Area: 16,800 km2
- Population: 21.5 million 

Shanghai
- Area: 6,300 km2
- Population: 25 million 



Australia
- Area: 7.7 million km2
- Population: 23 million 



Changes in Rate

(Seto et al., 2010)



Changes in Location
Urban Agglomerations, 1975 (proportion urban of the world: 37.2%)

World Urbanization Prospects, the 2009 Revision. New York 2010
http://esa.un.org/unpd/wup/maps_1_1975.htm

http://esa.un.org/unpd/wup/maps_1_1975.htm


Changes in Location
Urban Agglomerations, 2025 (proportion urban of the world: 56.6%)

World Urbanization Prospects, the 2009 Revision. New York 2010
http://esa.un.org/unpd/wup/maps_1_2025.htm

http://esa.un.org/unpd/wup/maps_1_2025.htm


Changes in Urban Function

Rural Share of the World's Population and GDP

(Gutman, 2007)



Changes in Urban Life



Pathways of environmental change  



Consumption of Meat in China (kg/cap/yr)

Source: FAO



Chinese per capita 
meat consumption
(kg/cap/yr)

Brazilian soy production
(million tons)

Brazilian soy exports
to China
(million tons)

Chinese meat consumption, 
Brazilian soy production

Source: FAO



The Need for an Urbanization Science 
Question 1

What does the Urban Century

mean for planetary sustainability?

What do existing theories tell us?



(Seto et al., 2012)



Urban Land Teleconnections

• Changes in one location underlies variation in 
multiple locations.
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Urban Land Teleconnections

(Seto et al., 2012)



Planetary urbanization requires rethinking 
urban impacts and sustainability

25
(Elmqvist et al. 2013; Seto et al., 2012)



New Paradigms Required

• Frontier landscapes increasingly connected to 
urban systems.

• How to conceptualize and characterize drivers of 
land change across urban-rural teleconnections? 

• What methods and metrics allow for full 
geographic and temporal accounting of the 
connections among land resources?



Are we currently in a fundamentally 
different era of urbanization from the past?

If yes, do existing theories still apply?

The Need for an Urbanization Science
Question 2



Global Real Estate Teleconnections



Design & Planning Teleconnections

We shape a better world

100+ 45k

Countries   Professionals



Desire to become the next Silicon Valley or 
Detroit is an important driver of urban form

“The lemming effect.”
– Silicon Valley CEO





Photo: K. C. Seto



Photo: K. C. Seto



Do our theories and models reflect

and capture contemporary processes?

The Need for an Urbanization Science
Question 3



Urbanization and Infectious Diseases

Forest 
fragmentation

Concentration of 
reservoir hosts

Increased exposure 
to edge habitats

Mix of land uses

Lyme Disease

Tick-Borne
Encephalitis

Nipah virus

Hantavirus

Leishmaniasis

(Jackson et al. 2006; Glavanakov et al. 2001; Chaves et al. 2008; Suzán et al. 2008; Randolph 2001; Field 2009)



Adapted from: Lambin et al., 2008.

Land Change and Disease Transmission
Impacted by Urban Fragmentation
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Reservoir/Vector 
Spatial Dynamics 

Seasonal abundance
Concentration
Diffusion

Hosts: Pathogen Dynamics
Amplification of natural transmission cycle

Host-vector contact rate

Human Behavior
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Disease Transmission
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If the top 50 emitting cities were a single 
country, it would rank 3rd in emissions 

behind China and the U.S.



IPCC AR5: New urban mitigation
chapter

2 Coordinating Lead Authors
30 Authors

2 Review Editors
2 Chapter Science Assistants

More than 4 years
More than 110 pages
Nearly 700 references

More than 3,000 comments



Strong scientific understanding of 
individual components of cities
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Weak scientific knowledge of complexities, dynamics, 
and interdependencies among components
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“The battle to ensure that our planet remains a hospitable and sustainable home for the 
human species will be won or lost in the major urban areas.”  

– Maurice Strong, Secretary General, UN Conference on Environment & Development, 1992 
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