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Demographic Trends and Emissions Implications

 Trends
— Population size
— Aging
— Household Size
— Urbanization
 Implications for Emissions
— Uncertainty, learning, and optimal emissions
— Aging, urbanization, and national emissions
— Global emissions effects?
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Sub-Saharan Africa
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Eastern Europe
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Population Projections
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People Living with HIV, by Region
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South Africa’s Population With and Without

AIDS
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Age Distribution of the World’s Population
Population Structures by Age and Sex, 2005
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China’s Age Distribution

Population Structures by Age and Sex
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Aging in China

Percent of Elderly (65+) in China’s Population, 1950-2050
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Ageing: Likelihood of 1/3 population 60+
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Projected Aging, Western Europe
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Speed of Population Aging in Selected Countries

Number of Years for Percent of Population Age 65 or Older to Rise
from 7% to 14%

More developed countries Less developed countries

France 1865-1980

Sweden 1890-1975
Australia 1938-2011

United States 1944-2013
Canada 1944-2009
Hungary 1941-1994

Poland 1966-2013

United Kingdom 1930-1975
Spain  1947-1995

Japan 1970-1996

115 Azerbaijan 2000-2041
Chile 1998-2025

China 2000-2026

Jamaica 2008-2033

Tunisia 2008-2032

Sri Lanka 2004-2027

Thailand 2003-2025

Brazil 2011-2032

Colombia 2017-2037
Singapore 2000-2019

* Dates show the span of years when percent of population age 65 or older rose (or is projected to rise) from 7

percent to 14 percent.

Source: K. Kinsella and Y.J. Gist, Older Workers, Retirement, and Pensions: A Comparative International Chartbook
n (1995) and K. Kinsella and D. Phillips, “The Challenge of Global Aging,” Population Bulletin 60, no. 1 (2005). g
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Alternative measures of aging, U.S.
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Alternative measures of aging, World

50

.=
- = ¥

- -
______

______

0.50

o
P
=

-0.10

0.00

2020

2040

Year

2060

Source: Lutz, Sanderson & Scherbov, 2008. !!

2080

2100

Proportion

|

=
[
=



Urbanization, Global
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Urbanization, Industrialized & Developing
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Inverting UN Urbanization Projections

Proportion of Urban Population
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Inverting UN Urbanization Projections

Estimated Urban Net Migration
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Trends Summary

Divergent trends in population size
Globally, less growth than previously expected

Aging everywhere, older in industrialized countries,
faster in developing countries

Declines in household size in developing countries,
trends unclear in industrialized countries

Urbanization in developing countries, projections not
well developed
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Implications for Emissions

e Uncertainty and learning
 Aging, urbanization, and national emissions
« Toward global emissions implications
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Mean Population, 2100 (billions)

Population Learning: An Example

Unconditional mean, 2100
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Source: O'Neill & Sanderson, 2008.



Managing Uncertainty: Preparing to
Respond to New Information

Learning about outlook for
future population growth
occurs in 2020

Potential for outlook to shift to
faster or slower population
growth modeled using
probabilistic projections

After 2020, substantial
adjustments made to optimal
emissions strategy depending
on what is learned
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Population and Emissions: The PET Model
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Labor Income Heterogeneity, China, 2000
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Expenditure Heterogeneity, China, 2000
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Effects of Aging and Urbanization
on Chinese CO, Emissions, B2 Scenario
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Effects of Aging and Urbanization
on Indian CO, Emissions, B2 Scenario
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on U.S. CO, Emissions in 2100
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All emissions differences relative to case with no age or size changes.

No technological progress in this scenario.

Source: Dalton et al., 2008.
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Effects of Aging and HH Size Changes
on U.S. CO, Emissions in 2100
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IPETS: Global, regionally disaggregated |IA Model
(Integrated Population-Economy-Technology-Science Model)
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