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=
World Commission on Environment &

Development (1987)

e “Environment is where we live; and
development is what we all do in
attempting to improve our lot within that
abode. The two are inseparable.... “

 “Humanity has the ability to make
development sustainable: to ensure that
it meets the needs of the present without
compromising the ability of future
generations to meet their own needs.”


Presenter
Presentation Notes
Report of the World Commission on Environment and Development: Our Common Future (http://www.un-documents.net/wced-ocf.htm)


Three pillars of
sustainable development
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“Sustainability” is everywhere?
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Formalizing Sustainable Development

Goal: Manage interactions of society, economy, and
environment to achieve non-declining (at least) human well-
being for all peoples on intergenerational time scales

— Captured in “inclusive wealth” (W): the social worth of
society’s productive base (WBank, Dasgupta, Sarkozy)

‘W’ composed of capital assets...

— Manufactured (roads, equipment, buildings) [C_]

— Human (health, education & skills) [C, ]

— Natural (earth- & eco-systems, minerals & fuels) [C, ]

Plus knowledge [K], institutions [I], population [P]
> W= f{(C,, C.,C.) K1, P}
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Arrow KJ, Dasgupta P, Goulder LH, Mumford KJ, Oleson K. 2012. Sustainability and the measurement of wealth. Environ Dev Econ 17:317-53.�
Stiglitz J, Sen A, Fitoussi JP. 2009. Report by the commission on the measurement of economic performance and social progress. The Commission on the Measurement of Economic Performance and Social Progress ( http://www.stiglitz-sen-fitoussi.fr/en/index.htm).



Last half century sees improvements
In human well-being (w)

» Life expectancy at birth up: 46 > 70y
 Infant mortality down: 13% — 4%

* Access to safe drinking water: <35% — 85%
 Literacy rate up: <50% — 85%

o GDP/capita up: 2.5+%/yr

« > 3 billion people improve living standards...
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Economic development without
environmental protection...

e Kills the people development is meant to benefit

— Pollution leads to ~100 million years of life lost each
year (number of people * years of life lost per person)

e Limits our ability to produce essential food

— “Brown clouds” from biomass burning combined with

climate change to significantly reduce growth of rice
yields in Asia

 Undermines economic growth itself...

— Pollution and resource degradation cost the median
country around 1.5% points of its GNP growth/yr,

with more than % of countries losing >5% points of
GNP/yr.
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Sources: 

Health effects: WHO, 2002. World Health Report. Geneva.
Contributors to global mortality in 2000 (millions of Years of Life Lost) 
childhood & maternal malnutrition			200
high blood pressure, cholesterol, over-
weight, low physical activity				150
unsafe sex                                                 	  80
tobacco							  50
unsafe water					      	  50
indoor smoke from solid fuels		      	  	35
alcohol                                                    	  	30
urban air pollution 	                                         6
climate change                                           	    5

Crop damage: 
Maximilian Auffhammer, V. Ramanathan, and Jeffrey R. Vincent (2006). “Integrated model shows that atmospheric brown clouds and greenhouse gases have reduced rice harvests in India.” PNAS 103:19668–72.

Impact on economies:
World Bank. 2007. World Development Indicators. Table 3.15.

China:  World Bank, State Environmental Protection Administration of P.R. China. 2007. China cost of pollution: Physical and economic estimates. http://go.worldbank.org/FFCJVBTP40

Lebanon and Tunisia: Owaygen, Marwan ;  Larsen, Bjorn ; Sarraf, Maria.  2004. Cost of environmental degradation - the case of Lebanon and Tunisia.  World Bank.  http://go.worldbank.org/WW9Z8RT870  

Columbia:  World Bank. 2006. Colombia - Mitigating environmental degradation to foster growth and reduce inequality. http://go.worldbank.org/T3XEY9OGL0 .

Pakistan.  World Bank. 2006. The cost of environmental degradation in Pakistan : an analysis of physical and monetary losses in environmental health and natural resources. http://go.worldbank.org/FBH9DFONU0 

Morocco:  World Bank. 2003.  The Kingdom of Morocco: Cost assessment of environmental degradation. Report No 25992-MOR.
http://siteresources.worldbank.org/INTMOROCCOINFRENCH/Data%20and%20Reference/20787156/259920ENGLISH010already0catalogued1.pdf



Heading toward “A Perfect Storm...”
Interlinked needs of 9B people...
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Rio+20: A sustainability dialogue?

i TO SPEND A LOT

TO PROVE YOU LOVE YOUR FAMILY

eault - www.noistar.com
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Global dialogue evolving...

Rio 1992 (UNCED)

e Environment agreements

— Ozone, climate,
biodiversity, forests

e (Governance
— Top down planning
— Agenda 21 protections
— Include civil society

e Knowledge needs

— Earth system science,
global monitoring

Rio + 20

 Development agreements

— Jobs, energy, food, water,
cities, disasters

e (Governance
— Polycentric governance
— Green growth
— Public/private partnerships

e Knowledge needs

— Sustainability science,
decision support systems



Regional Varieties of Sustainability
What’s to be sustained? What’s to be developed?

e Nature o Peop|e
— Earth, biodiversity, — Child survival, life
ecosystems expectancy, education,
e Life support equity, opportunity
_ Ecosystem services, ~° Economy |
resources, — Wealth, productive
environment sectors, consumption
« Community * Society
— Cultures, groups — Institutions, social
places | | capital, states, regions

What ought to be our use of the earth?

20
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National Research Council (U.S.). Policy Division. Board on Sustainable Development. 1999. Our common journey : A transition toward sustainability. Washington, D.C.: National Academy Press.


Favorite Regional Responses
to the Sustainability Challenge....

e King’s County, USA

 Amazonia redux, Brazil

* Murray-Darling water rights, Australia
» Naivasha Basin PES Initiatives, Kenya
e EU experiment in C emissions trading

21



Local opportunities for
“Bending the Curve” toward sustainability

 The Challenge...

— Average US consumer needs to achieve
economic and social goals needs while reducing
environmental pressures by 10-20% per decade

* Feasible responses
— Corporations are doing it
— Harvard is doing it (GHG goal of -16% in 10yr)
— Options for individuals?

22



Personal environmental choices:
10% Reductions In household impact

Food

Transportation

Household energy use, habitation
Last resorts (if all else falils)



Food you eat (the biggest hit!):
Halve your meat consumption
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Energy (home)
50% renewables; change thermostat
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Energy (cars):
Trade In the SUV for a Prius
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Energy (commute)
Move In from the burbs...
or take the train
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Energy (Alr travel):
Trade 2 Asian trips for video




Living:
oston Is better (than anywhere)




Living:
Together I1s (much) better...
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Yu E and Jianguo Liu^. 2007. Environmental impacts of divorce. Proc Natl Acad Sci U S A 104(51):20629-34.


And as a last resort...
Trade the dog for a guinea pig

g ' F
-ty 3 ' - I:




Or more drastic solutions...

Branda & Robert Vale

TiMe
TO EAT
THe Do ?

the real guide to

sustainable
livi

Thames & Hudson
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Household Environmental choices:

“10% Solutions”

Food: Halve meat consumption

Home energy: 50% renewable, adjust thermostat
Auto: Trade-in SUV for a Prius

Commuters from far away: Move in or take train
Air travel: Trade 2 Asian RTs for videoconf
Living: Stay in Boston... and

Cohabit (with or without children )

Finally: Trade-in dog for a guinea pig


Presenter
Presentation Notes
Environmental impact differs depending on whether one counts energy, carbon, water or land

Air travel: Assumes base of 50,000 miles per year; average for USA is 5000

Habitation: Boston best, NYC +10%, DC +20%, LA +30%, MN 40%]


But “sustainable development” Is
more than saving the environment

34



But what about the Economics?
GHG Abatement Curve for US Households

$ pertCO2e
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A - Change diet F - Ride bike J - Trade in vehicles

B - Telecommute G - Turn up thermostat K - Buy CFLs

C - Take transit H - Turn down thermostat L - Line-dry clothes

D - Eco-driving | - Reduce flying M - Energy Star fridge

E - Maintain vehicles

(Jones and Kammen, 2011)
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Greenhouse Gas (GHG) abatement curve for average U.S. household. X-axis is annual GHG savings; y-axis is levelized annual cost of mitigation measures per metric ton of CO2e conserved. Green bars are for changing diets; yellow bars with blue outline are transportation; gray bars are household energy.

Published in: Christopher M. Jones; Daniel M. Kammen; Environ. Sci. Technol.  2011, 45, 4088-4095.
DOI: 10.1021/es102221h
Copyright © 2011 American Chemical Society


The Social Dimension:
What kind of community do we want?
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“Complete Streets” Initiative
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Tools for managing sustainability

* Global footprint network
— Integrates multiple dimensions of environment

— http://www.footprintnetwork.org/en/index.php/GFN/
page/personal footprint/

e Cool climate network (Berkeley)
— Best C calculator, consumption- & life-cycle based
— http://coolclimate.berkeley.edu/carboncalculator

e |Tree

— Calculate the savings from your, or your town’s, trees
— http://www.itreetools.org
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