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Sustainable Developn
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o Sustainable development means the ability of humanity
to ensure that meets the needs of the present without
compromising the ability of future generations to meet
their own needs.

o Biophysical sustainability means maintaining or
improving the integrity of the life-support system of
earth.

o Sustainability means preservation of productive
capacity for the foreseeable future.

o Sustainability includes a participatory process that
creates and pursues a vision of community that makes
prudent use of all its resources, natural, human,

human-created, social, cultural, scientific, etc. .



e Daly (1990) proposed three operatlonal prlnC|pIes of
sustainable development:

e For a renewable resource: the sustainable rate of
use can be no greater than the rate of generation.

e For a nonrenewable resource: the sustainable rate of
use can be no greater than the rate at which a
renewable resource, used sustainably, can be
substituted for it.

e For a pollutant: the sustainable rate of emission can
be not greater than the rate at which the pollutant
can be recycled, absorbed, or rendered harmless bay
the environment.
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e About 85% of world commercial energy use is derived
from carbon-based fossil fuels.

e The US produces about 20% of the total global CO,
emissions.

e Our emissions are about twice that per capita of Japan
and Europe and an order of magnitude higher than
developing countries.

o Systems analysis has shown that our current energy
system is unsustainable on various levels:

e Use of nonrenewable fuel.

e Pollution (particulates, ozone formation, SO, and No,,
and greenhouse gas emissions).

o Habitat impacts and biodiversity.



Systems...continued

* A look at projected world energy use
shows that an increase in fossil fuel use
will continue.

e International panels on climate change
have indicated a major impact from the
use of fossil fuels is happening now. (see
results of the latest IPCC report).

e It will require a comprehensive
international effort to turn around global
warming.
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Energy Use by Fuel

Flgura 2, Word Marketed Energy Use by Fuel
Type, 1920-2020
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World Oil Prices
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World Liquids Consumption
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o Life-cycle analysis
e Life cycle analysis attempts to inventory all the

impacts associated with each and every stage of a
process or product, from cradle to grave.

e This technique allows environmental impacts to be
evaluated quantitatively along with material flows
and costs.

o Example: McDonald’s evaluation of styrofoam versus
paper cups. Paper cups use 36 times more energy
and 500 times more water during the manufacturing
process than styrofoam.

o LCAs can be used to evaluate and eliminate
deleterious processes during manufacture or the life-
cycle of a product.



e Simulation models use mathematlcal
models to represent natural processes
and make predictions.

e Examples: Global Circulation Models,

National Energy Modeling System (DOE),
IPCC.

e Risk-based models
e EPA hazardous materials guidelines; MSDS sheets
e OSHA regulations
* NRC regulations

e International Standards Organization (ISO; ISO
900; ISO 14000)
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e The United Nations and the World Bank

have defined three broad categories with
goals for the 21st century:

e Environmental

e Government and institutional commitment to sustainable
development.

e Water resources (access to safe water, intensity of
freshwater use, percentage of annual available resource
used)

e Biodiversity (nationally protected area as a total land)

e Energy use (GDP per unit of energy use, total and per capita
carbon dioxide emissions)




n%é Change (IPCC)
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IPCC is an international scientific organization established in 1988
by the World Meteorological Organization (WMO) and the United
Nations Environmental Program (UNEP). Both are organizations of
the United Nations.

IPCC 4t assessment report on climate change 2007 had the
following conclusions:
e Warming of the climate system is unequivocal.

e Most of the observed increase in globally averaged temperatures since the mid-
20th century is very likely due to the observed increase in anthropogenic
(human) greenhouse gas concentrations.

e Anthropogenic warming and sea level rise would continue for centuries due to
the timescales associated with climate processes and feedbacks, even if
greenhouse gas concentrations were to be stabilized, although the likely
amount of temperature and sea level rise varies greatly depending on the fossil
intensity of human activity during the next century
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e The probability that this is caused by natural climatic processes alone is less
than 5%.

e World temperatures could rise by between 1.1 and 6.4 °C (2.0 and 11.5 °F)
during the 21st century and that:
e Sea levels will probably rise by 18 to 59 cm (7.08 to 23.22 in).
¢ There is a confidence level >90% that there will be more frequent warm spells, and heavy rainfall.

¢ There is a confidence level >66% that there will be an increase in droughts, tropical cyclones and
extreme high tides.

e Both past and future anthropogenic carbon dioxide emissions will continue to
contribute to warming and sea level rise for more than a millennium.

o Global atmospheric concentrations of carbon dioxide, methane, and nitrous
oxide have increased markedly as a result of human activities since 1750 and
now far exceed pre-industrial values over the past 650,000 years




IPCC report
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Global average annual temperature change relative to 1980-1999 (°C)
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WATER

Increased water availability in moist tropics and high latitudes == mm mm = - - - - — -
Decreasing water availability and increasing drought in mid-latitudes and semi-arid low latitudes e s -

Hundreds of millions of people exposed to increased water Stress mm mm mm m= = - - - - - - -

ECOSYSTEMS

Up to 30% of species at Significant” extinctions wjgm
increasing risk of extinction around the globe

Increased coral bleaching === Most corals bleached === \Videspread coral mortality == mm mm m= = - - i

Terrestrial biosphere tends toward a net carbon source as:
~15% ~40% of ecosystems affected B

Increasing species range shifts and wildfire risk

Ecosystem changes due to weakening of the meridional . =
overturning circulation

FOOD

Complex, localised negative impacts on small holders, subsistence farmers and fishers == mm m= m—— - -]

Tendencies for cereal productivity Productivity of all cereals mm wm g
to decrease in low latitudes decreases in low latitudes

Tendencies for some cereal productivity Cereal productivity to
to increase at mid- to high latitudes decrease in some regions

COASTS

Increased damage from floods and StOrms me s s s - - - - - ———— - -

About 30% of
global coastal mm me mm mm - —— -]
wetlands lost*

Millions more people could eXperience o mm m= - - - - >
coastal flooding each year

HEALTH

Increasing burden from malnutrition, diarrhoeal, cardio-respiratory and infectious diseases mm wm =fie

Increased morbidity and mortality from heat waves, floods and droughts == mm mm e = - -

Changed distribution of some disease vectors == mm mm mm mm mm m— - ——— - ———— -

Substantial burden on health services == == -
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1 Significant is defined here as more than 40%. # Based on average rate of sea level rise of 4.2mm/year from 2000 to 2080.




e ECcONnomic

e Standard economic indicators include total and per
capita GDP, GNP, national debt, employment rates,
investment rates, new housing starts, stock
market averages, balance of trade, etc. .

e Social

e Social indicators include poverty, education and
health.

 Reduce poverty by half.

e Provide universal primary education.

e Improve gender equality in education.

e Reduce maternal mortality.

e Expand access to reproductive health services.



Drivers of Societal Change

o If a society is to start a transition to more
sustainable living some potential
mechanisms are:
e Technological innovation.
e Substitution of alternatives.
e Policy and regulatory requirements.
e Changes in consumer preferences.




o International Institute for Sustainable Development
suggested 10 principles in 1996:

o Clarity

o Holistic Perspective

o Essential elements

e Adequate Scope

e Practical focus

e Openness

o Effective Communication
 Broad participation

e Ongoing assessment

o Institutional capacity



