Will Urbanization Wreck or Save the Planet?
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From now until 2050, the global urban population
will increase by 1.3 million every week.



Urban areas generate 80% of global GDP.



Urban areas use ~70% of global energy.
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2015: 3.9 billion in urban areas
2050: 6.5 billion in urban areas
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FIGURE 1 Historical and projected population, households, and
household size, United States, 1950-2000

1,200

1,000

800

600

Millions

400

200

Average household size

(right scale)

o —
p——
—_—

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

1950 1970 1990 2010 2030 2050 2070 2090

historical =~ mw=wmwe = “small/old” medium  ——— “large/young”

SOURCE: Historical data from US Census Bureau, Current Population Survey, March and Annual Social and
Economic Supplements, 2004 and earlier «http://www.census.gov/population/socdemo/hh-fam/hh4.xIs».



Around the world, homes are increasing in size

U.S. Living Area, 1950-2000



Decline in
HH size

Increase in
# HHs



Reduction in household size combined
with increase in rooms per person

Liu et al. (2003)









Source: IPCC, 2014






A 25% decrease in energy required
per tonne of concrete in China.

A 300% increase in annual CO, emissions due
to concrete used in building construction.



82% increase

Year  A/C Unit Energy Consumption (GJ/year) A/C Ownership (%)
1988 1.55 0
1989 1.53 0
1990 1.50 0
1991 147 0
1992 145 3
1993 142 4
1994 1.39 6
1995 136 35% decrease 10
1996 1.34 13
1997 1.31 19
1998 1.28 26
1999 1.26 29
2000 1.23 34
2001 1.20 40
2002 1.18 45
2003 1.15 58
2004 1.12 67
2005 1.09 72
2006 1.07 76
2007 1.04 80
2008 1.01 82

(Guneralp and Seto. 2012)



More space
to cool

(Guneralp and Seto. 2012)
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Source: T. McManus, Intel Corp., 2006, Courtesy of T. E. Graedel, Yale



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






Consumption of Meat in China (kg/cap/yr)
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China’s urbanization and global supply chains
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Mortality Trends: Increase in Cardiovascular Disease (CVD),
Decline in Infections

Popkin and Du, 2001



Urbanization and GDP growth




* Increased public awareness

Environmental Awareness and Anger Grows in China
December 4, 2005

No more land for luxury villas
June 1, 2006

China bans golf courses on undeveloped land
December 18, 2006



* Economies of Scale & Innovation



e Cities of tomorrow have yet to be built



Urban Land (km?)

Year

2000 80,500 30,400
2030 486,000 174,000












https://www.youtube.com/watch?

v=mPidzwEpswE#t=131




