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Planet Earth — unique for human beings

o O

Right distance from
sun;

comfortable global
average
temperature;
existence of an
atmosphere;
existence of fertile
soil (for production
of food);

existence of water;
existence of the
protective ozone
layer

D. Barbian

FRIEDRIGH-ALEXANDER
= UNIVERSITAT _
ERLANGEN-NIRANBERG



Classification

| Global Sustalnablllty

Regional / Local : L‘n
Sustainability

Prlvate Sustalnablllty /
Sustainability for Households and Individuals
“%
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What i1s Sustainability?

"Sustainable development is development
that meets the needs of the present without
compromising the ability of future
generations to meet their own needs.”

Source: WCED (Brundtland-Report), Our Common Future, 1987.
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History of Sustainable Development

Science Politics




Meadows et al.
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Malthus (1798)
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World Population

World population development
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Meadows et al.

State of the World
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Brundtland Report (1987)
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UNEP - 1972

UNEP = major institutional legacy of the
Stockholm Conference

Mission:

To provide leadership and encourage partnership
In caring for the environment by Inspiring,
Informing, and enabling nations and people to
Improve their quality of life without
compromising that of future generations.
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Rio 1992

The Earth Summit resulted in the following documents:
*Rio Declaration on Environment and Development
*Agenda 21

«Convention on Biological Diversity

*Forest Principles

Framework Convention on Climate Change (UNFCCC).

Both Convention on Biological Diversity and Framework
Convention on Climate Change were set as legally binding
agreements.
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Nicholas Georgescu-Roegen (1971)

The Entrogy Laow sl the Economic Process

Nicholas Geongescu- Roegen

Laws of Thermodynamics:

1. Energy can neither be created nor
destroyed

2. In all energy transformations,
energy quality will be consumed
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Summary

A
1:st Law: The amount of energy in the universe is always constant

Big 10 vears
Bang
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The growth debate

Zero Growth/Steady State Economy

GDP

Degrowth

% Qualitative Growth
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Is there a sustainable growth?

“For growth we need resources and the rate of
depletion of resources cannot be matched with
the regenerating capacity of earth, as it is finite,
not-growing and materially closed. Therefore,
Sustainable growth is an impossible theorem!”

IUCN (2007): Report, Sustainable Development
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Sustainable Growth

Sustainable growth means:

e building a more competitive low-carbon economy

e protecting the environment

e developing new green technologies and production
methods

 Introducing efficient smart electricity grids

 harnessing EU-scale networks

e Improving the business environment

 helping consumers make well-informed choices

Source: European Commission
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Brundtland-Report (1987)
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Brundtland-Report (1987)

“What is needed now is a new era of
economic growth — growth that is forceful
and at the same time socially and
environmentally sustainable.”

3 Key Areas:

1. Economic Growth and Equity

2. Social Development

3. Conserving Natural Resources and the Environment
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Degrowth — Definition by Kallis (2011)

“Sustainable degrowth can be defined
from an ecological-economic perspective
as a socially sustainable and equitable
reduction of society’s throughput.”

(Troughput = materials and energy a society extracts, processes, transports
and distributes, to consume and return back to the environment as waste.)
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Qualitative Growth

A few steps toward Qualitative Growth (according to Fritjof
Capra, 2009):

1. Need to be formulated by multi-disciplinary teams

2. Tax systems need to be restructured

3. Companies need to reassess their production processes

4. Reforming international finance and monetary systems
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Post-Growth Economy

0@, http://postgrowth.org/
.. ® asas
®
POSt rOWth Creating global prosperity
from bigger towards better without economic ngWth
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Growth - Development

 Growth — the quantitative increase in size or throughput
of biophysical matter. Daly has argued economic growth is
based on the “limitless transformation of natural capital
Into man-made capital”.

e Development — the qualitative improvement in economic
welfare from increased quality of goods and services as
defined by their abllity to increase human well-being. This
Infers promoting increased economic activity only insofar
as it does not exceed the capacity of the ecosystem to

sustain it.

Source: Daly, H.E. (1990) Toward some operational principles of

sustainable development. In: Ecological Economics,

Vol. 2, Iss. 1, pp. 1-6.
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GDP

D. Barbian - Y- [———
= S=—— = = UNIVERSITAT
= a = LANGEN-NORN



Gross domestic product, constant prices
-World and OECD, total -
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International comparison — per capita GDP

All figures are in current international dollars.
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World Bank (2005-11)""
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What makes people happy?

- To measure happiness is the result of the work
of psychologists.

- How does the satisfaction of human needs and
desires contributes to happiness?

- Psychologists and a few economists have been

studying peoples' feelings.
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Can happiness be measured?

- Happiness Is a state of mind, of feeling.
- Psychologists ask people by a survey how

they feel.
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What makes people happy? — Happiness and GDP per capita

Happiness (index)
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Well-being Indicators (see UNDP)

Life expectancy
Infant mortality
Calories per day

Adult literacy
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Well-being Indicators

Where to find?

- Most important source:
Human Development Report (HDR)
- HDR: since 1990, every year
- Latest report: HDR 2013 (see
http://hdr.undp.org/en/media/HDR_2013 EN_complete.pdf/)
- Published by UNDP
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What makes people happy? — Basic Indicators of Well-being

- Life Expectancy | Infant Mortality | Adult Literacy

High income Data not available
OECD

Developing 64.7 61 73.7

Least developed 51.9 98 52.8
Sub-Saharan 48.7 135 61.5

Africa

Source: Common/Stagl, 2005, p. 195.
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World Life Expectancy

Life expectancy at birth, female (years)
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Literacy (as well-being indicator) and GDP per capita
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Infant mortality and GDP per capita
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Life Expectancy and GDP per capita
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Relationship between GDP, Quality of Life and Welfare

1
GDP !
[}
Prosperity i
L] |
"o, i Limit of Material Prosperity
______ e —— e ————

* 1
2 i

Present s Wk

Development kY Target

= Development

]

; » Quality of Life
mainly material-based ! mainly immaterial- Welfare
Quality of Life ! based Quality of Life

Source: Fornallaz, P., Nachhaltige Wirtschaftsweise, 1990.

Quality of Life:
Material-based:

Income, Property
and Goods

Immaterial-based:

Housing, Working
Conditions, Social
Integration, Living Iin
a Safe Area, Medical
Insurance , Job
Security
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Environmental Kuznets Curve

|
Environmental Indicator

Income per Capita

Source: according to Simon Smith Kuznets
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In Search of Indicators

e Gross National Happiness (GNH)

« Consultative Group on SD Indicators

 Human Development Index (HDI)

* Environmental Sustainability Index

 Global Scenario Group

* Ecological Footprint (EF)

* Genuine Progress Indicator

e U.S. Interagency Working Group on SD Indicators
» Costa Rica System of Indicators for SD

« Boston Indicators Project

« Happy Planet Index (HPI)
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Gross National Happiness (GNH)

Kingdom of Bhutan

—1972: King of Bhutan aggrvr

— attempt to measure guality of ‘d ' ~; ;

Flag Emblem

life or social progress in more

The Thunder Drsgon Kingdom

holistic and psychological terms
than GDP
— refers to the concept of well-

being and happiness
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Gross National Happiness (GNH)

— 2006: second-generation of GNH

— Seven development areas: Economic Wellness,
Environmental Wellness, Physical Wellness,
Mental Wellness, Workplace Wellness, Social
Wellness, and Political Wellness

—2009: 33 indicators

— See: http://www.grossnationalhappiness.com/
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World Happiness Index - Indicators

2012 World Happiness Report

WORLD Launched at the United Nations
HAPPINESS
REPORT Figure 1: The nine domains and 33 indicators of the GNH

Edited by John Helliwell, Richard Layard and Jeffrey Sachs
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Gross National Happiness (GNH)

fa
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Il Most happy
|

B Least happy
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Human Development Index (HDI)

— Created in 1990
— Published: HDR by UNDP
— 3 dimensions: life expectancy, education and

standard of living
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World map indicating the Human DE"IFE|DDH'IE'FIt Index {DE‘lSE‘d on 2012 data, pLIb”ErhEﬂ on 14 Mar
2013) "
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Human Development Index HDI

=I Human Development Index
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ECO FOOTPRINT

Food
Shelter Goods

Mobility ||

Services

Task 1:
Eco Footprint Calculation

Task 2:
Goods Analysis: Life Cycle of Products

Task 3:
Goods Analysis: Waste Audit

Task 4:
Mobility Analysis

Task 5:
Shelter Analysis:
Electricity Audit

Task 6:
Shelter Analysis:
Water Audit

Task 7:
Proposal to Family

Task 8:
Reflection

Task 9:
End-of-Cycle Exam

How can we minimize our ecological footprint?

Ecological footprint
analysis compares
human demands on
nature with the
biospere's abllity to
regenerate resources

and provide services.
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The Happy Planet Index (HPI)

— Introduced in 2006 by NEF (New Economics
Foundation)

— Index of human well-being and environmental impact

— Innovative new measure that shows the ecological
efficiency with which human well-being is delivered
country by country, where people live long and happy

lives
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Sustainable Development Index

: Human
Country Ecologl_cal Development Happy Planet
Footprint Index Index

Denmark 9.88 ranking 15 36.1
Germany 6.31 ranking 5 47.2
Greece 5.58 ranking 29 40.5
Hong Kong SAR 2.2 ranking 13 37.5
Italy 5.51 ranking 25 46.4
Netherlands 6.19 ranking 4 43.1
Mexico 2.69 ranking 61 52.9
Indien 1.06 ranking 136 50.9
Togo 0.6 ranking 159 28.2

=
http://www.go-green.ae/footprint/countries.php , http://www.happyplanetindex.org/ ,
http://hdr.undp.org/en/data/profiles/
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Three Strategies for Integrating Ecology and Economics

Economic Imperialism Ecological Reductionism Steady-State Subsystem

>fo‘r’5’f EM \ / ECOSYSTEM \ QEYSTEM
I
|

' Economy | Economy Economy

\>v< o, \\7"

Source: Daly, H.E. and Farley, J., Ecological Economics, 2011, p.51.
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Economy-environment interdependence

.

/

o

.

Energy
A Environment system boundary
Life support Waste 5
services sink
Economic system boundary
Capital \
stock \
N
I K
Production >Consumption
Firms |° Individuals
N N /
Resources Amenities

Legend:

C = Consumption
I = Investment
K = Capital

/ L = Labour
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Interdependence of Economy and Environment

1. The environment is the source of inputs of
natural resources to production;

2. The sinks for the wastes arising in production
and consumption;

3. A source of amenity services to consumption;

4.The source of life support services to humans
(Natural Elements Necessary to Sustain Life).

Source: Common/Stagl (2005), Ecological Economics, p. 337.
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Anthro-
pocentrism

Conservation

Equality

Nature

and Justice

Compre-

hensiveness

Long-term
Durability

Concept of Sustainable Development

Economic
Objectives

Ecological
Objectives

D. Barbian

Social
Objectives

Source: Barbian, D., 2001, p. 64 and Vornholz, G., 1997, p. 47.
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Theory of Intergenerational Equity (Brown Weiss, 1989)
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Three Pillars of Sustainable Development

Economic Social Economic Economic Social
J Social 1
/ A ? //
Environmental | "= Environmental Environmental
J -

— =

The three pillars of sustainable development, from left to right, the theory,
the reality and the change needed to better balance the model

Source: IUCN (2004)
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The three pillars

Concept of Sustainable Development

Economic
Objectives

Cost reduction
Profit increase
Taxes

Income

Ecological
Objectives

Improvement of water
quality

Reforestation

Water and waste water
treatment

Social
Objectives

Invest in human capital
Improve health system
Improve work conditions
No child work

D. Barbian
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Relationship: World Population and Global Income

World Population Global Income
Rich
Rich
Poor
Poor

Source: United Nations Development Programme
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Undernourished people in the developing world, 1990-2008

1,000

950

900

850 —

Millions

800 —

750 —

700

1990-1992 1995-1997 2003-2005 2007-2008

Source: United Nations, Rethinking Poverty, Report on the World Social Situation 2010.
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World Population and People Living in Poverty, 1981-2005

Population (millions)

7,000+
6,000
5,000
4,000
3:'[]':]0— —’/\
2,000
1,000 I T T T
1981 1984 1990 1996 2005
== World population == Population living on less than $2.50 a day
== Population of less developed regions Population living on less than $2.00 a day

Population living on less than $1.25 a day

Sources: United Nations, Department of Economic and Social Affairs, Population Division; and World
Bank, Development Research Group (2009).
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Effects of Human Overpopulation

* Inadequate fresh water

 Depletion of natural resources

* Increased levels of air pollution, water pollution, soil contamination and
noise pollution

» Deforestation and loss of ecosystems

« Changes in atmospheric composition and consequent global warming

* Irreversible loss of arable land and increases in desertification

e Mass species extinctions

e High infant and child mortality

e Intensive factory farming

 Increased chance of the emergence of new epidemics and pandemics

e Starvation and malnutrition

» Low life expectancy

« Unhygienic living conditions

 Elevated crime rate

* Increased levels of warfare

* Less personal freedom/more restrictive laws



Main Problem of Developing Countries

Poverty

Environmental Degradation

Population Growth

Source: Barbian, D., 2001, p. 76.
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Sierra Leone

(1) Income per capita: $ 311

(2) Mining provides income

(3) Population: 6.4 million

(4) 46% of child deaths are due
to malnutrition

(5) 25% of kids die before 5

(6) 33% of adults are illiterate

| (7) Houses are constructed with

mud bricks

N
— —
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(1) Population: 6.6 million

(2) Income per capita: $ 900

(3) The infant mortality rate: appr. 50
deaths per 1,000 children (2012)

(4) Male life expectancy at birth: 60.6
(2012), 65.8 for females (2012)

(5) Appr. one half of the population

lives below the international

poverty line of US$1.25 a day

91992 MAGELL AN Googr.aghm_ Santa Barbara, CA

N

GHANAe :
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FIGURE 1.11
Global disparities in literacy

Adult literacy rate (percent)
100

Low Sub-Saharan Arab South East Asia Latin Central &
human Africa States Asia and the America Eastern
development Pacific & Caribbean Europe
& CIS

Source: Human Development Report Office calculations based on UNESCO 2002.



FIGURE 1.12
Global disparities in under-five mortality

Under-five mortality rate (per 1,000 live births)
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FIGURE 1.13
Global disparities in life expectancy

Life expectancy at birth (years)
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More Threats to Sustainability

Polar Ice Caps Melting ©

Resource Depletion

Biodiversity Loss

Loss of Resilience
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Desertification Vulnerability

VULNERABILITY OTHER REGIONS

FRIEDRIGH-ALEXANDER

[ Ilow Dy Miller Projection
SCALE 1:100,000,000
[ | Moderate e Cold e
e High 0 Humid/Not vulnerable Lo
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Loss of Species — The Caspian Sea

* is the largest enclosed body of water on
Earth by area

 surface area of 371,000 km?

* is bounded to the north by Russia, to the
south by Iran, western Azerbaijan, and
eastern Kazakhstan and Turkmenistan

* has a salinity of approximately 1.2%,
about a third the salinity of most
seawater

D. Barbhian
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Meanwhile, biodiversity is seriously threatened by the impact of human activities:
30 percent of amphibians, 23 percent of mammals and 12 percent of birds are
under threat of extinction, while one in 10 of the world’s large rivers run dry every
year before they reach the sea.

In numbers:

» 45 thousand square miles of forest are lost across the world each year

e 60 percent of the world’s major rivers have been dammed or diverted

e 34 percent: the amount by which the world’s population has grown in the last 20
years

e 75 thousand people a year are killed by natural disasters

e 50 percent: The percentage by which populations of fresh fish have declined in
20 years

e 20 percent: How much the energy requirements of developed countries such as
the United States have increased in the period

Source: Global Environment Outlook 2007

L
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Biodiversity and Species Loss

JUCN: International Union for Conservation of

Nature (see: www.iucn.org)
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IJUCN

Five Priority Areas
(see http://www.iucn.org/about/work/programmes/gpap _home/

— GPAP Global Protected Areas Programme):

@ @& &8

conserving developing achieving respecting offering
nature capacity quality people solutions

D. Barbhian
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IJUCN

Red List:

Most comprehensive information source on the status
of wild species and their links to livelihoods;

was first conceived in 1963 and set a standard for
species listing and conservation assessment efforts;
Lists species officially classified as "threatened" and
"endangered”;

Aim: to convey the urgency and scale of conservation
problems to the public and policy makers; and

to motivate the global community to work together to
reduce species extinctions.

L
il
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National Strategies

for

Sustainable
Development

Challenges, Approaches and Innovations in
Strategic and Co-ordinated Action

Based on a 19-country Anabysls

Darren Sywanson and Lassio Pieiér
International Irstibse for Sustainable Development

Franpols Bregha
Siratos InC.
HAoeed Volleesy and Kiaus [acob
Emvironmental Policy Research Centre, Frede Linhversiat of Beriin

See http://www.iisd.org/pdf/2004/measure_nat_strategies sd.pdf
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19 Case Studies

 Brazil Case Study * Republic of Korea Case Study

e« Cameroon Case Study  Madagascar Case Study

e Canada Case Study * Mexico Case Study

e China Case Study * Morocco Case Study

e Costa Rica Case Study  Philippines Case Study

e Denmark Case Study » Poland Case Study

» European Union Case « South Africa Case Study
Study e Sweden Case Study

* Germany Case Study « Switzerland Case Study

e India Case Study e United Kingdom Case Study
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Interacting Systems

Ped

Hydrosphere (water) Lithosphere (earth)

Biosphere

D. Barbian Source: http://library.thinkquest.org/09jan-oracle-n-001/02242/page_490783175.html
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Energy Flows between Sun and Earth

Incoming Solar
Radiation 100%
4% 20% 6% - °

Reflected by

Atmosphere
Reflected
by Clouds
™S 19% Absorbed
*” ~ by Atmosphere
j /] and Clouds
Reflected from 51% Absorbed at Surface

Surface

D. Barbian Source: http://www.physicalgeography.net/fundamentals/7f.html| E__SS B SCEICHALEXANDER
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Interfaces between Environment and Human Beings

Elements Necessary to Sustain Life

Interface 1
Carrying Capacity

‘ Human Beings

I Interface 2

Lifestyle
Impact of Interference with Nature

for < directly

I _ .
Satisfaction Extraction Insertion
of Needs of Resources of Wf_;lstes
from Sources to Sinks

Source: Barbian, D., 2001, p. 86.
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Specification of the Elements to Sustain Life

Elements Necessary to Sustain Life

natural produced

3 all other Elements to Sustain Life,
like Food, House, Labour, etc.

anthropogenic not anthropogenic

influenceable influenceable

- Soil — Sun Energy

I Water

|

I Air

— Ozone Layer Source: Barbian, D., 2001, p. 89.

—
—
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Influencing Factors to the Natural Elements Necessary to Sustain Life

D. Barbian

Y ¥

Natural Elements

Necessary to Sustain Life

:

R . World |«
| Population
Social Costs
Diseases, Epidemics, | =
Life Quality | |
Reduction {-) ¥
A : > ) ) (+)
., Satisfaction |«
of Needs
|
y
Impact of
| Interference
with Nature
: ' Keepin
Ecological Costs a _
Degradation of g 1O, the Limits YES ol

Environmental
Quality

of Nature?

Source: Barbian, D., 2001, p. 91.

Ecological Benefits
Improvement or

Conservation of
Environmental Quality

Legend
(-): Deterioration

(+): Improvement
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Development of the Carrying Capacity for Humans

10,000 B.C. Hunters and Gatherers 6 million Humans

1A.D. Hunters and Gatherers, 300 million Humans

simple Agriculture

appr. 1780 A.D. Pre-industrial agrarian society | 750 million Humans
appr. 1830 A.D. Early industrial societies 1 billion Humans
appr. 2000 A.D. Modern industrial societies > 6 billion Humans

D. Barbian Source: according to Dobias, P., 1991, p. 31. ===
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Ecological Footprint

ECO FOOTPRINT

Sheiter, Y10 CRRRY / Fagd,

Mobility |

\
Services.

Task 1:
Eco Footprint Calculation

Task 2:
Goods Analysis: Life Cycle of Products

Task 3:
Goods Analysis: Waste Audit

Task 4:
Mobility Analysis

Task 5:
Shelter Analysis:
Electricity Audit

Task 6:
Shelter Analysis:
Water Audit

Task 7:
Proposal to Family

Task 8:
Reflection

Task 9:
End-of-Cycle Exam

How can we minimize our ecological footprint?
Source: http://tarahobson.com/documents

How BIG is Your Ecological Footprint?

See: http://myfootprint.org/
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http://myfootprint.org/en/visitor_information/

Postel (1994)

“The earth’s capacity to support humans is
determined not just by our most basic food
requirements but also by our levels of
consumption of a whole range of resources, by the
amount of waste we generate, by the technologies
we choose for our varied activities, and by our

success at mobilizing to deal with major threats.”

-
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A Simple World Model

ozone layer

Source: according to Barbian, D., 2001, p. 96 ff.
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(a) The phosphorus cycle (b) The nitrogen cycle
e Combustion
P N increases NO,
AR e -"\ Atmosphere Atmosphere
! | —
] | By e Nz __4
1 G N./N,O
; v 11 Sewage X NH_/NH, Land clearance,
! ____.{_l Def tati NO, agriculture,
I | Terrestrial < - grorasatics Terrestrial fertilizers
| | communities : I communities S—
I -t |
i F Esigioes 1) Human activities Human activities
| +— Eishi T N,
1 __Y_ _ _ Fishing|
|77 Water T | Water
| in | in rivers, \ il O Aquatic O in | inrivers, Aquatic O
"\ soil | lakes,and J v communities soil | lakes, and \ communities
~.. ! oceans _.
Pl 1 T
| . L '
1 - o
L’—'_L_“\\ /L-——-——.i
/H—k\‘ Ocean Pt = u s VR ;7 Ocean ™
a0 : sediments N oo g \_ sediments /
\‘-______——’ —..__,__’,
(c) The sulfur cycle (d) The carbon cycle
CO, dissolves
= — *>( Atmosphere Atmosphere
Volcanic activity SO from CO, \- Combustion
} Sy burning of uptake in 3 of fossil fuels
504 fossil fuels photosynthesis
- Respiration | Land
Terrestrial O H,S Terrestrial lg clearance
communities communities
Sea Human activities Organic carbon Human activities
spray in runoff
Water Water
in 1 in rivers, | Aquatic Q L in | inrivers, Aquatic Q
soil | lakes, and "~ | communities soil | lakes, and Photosynthesis communities
! oceans [ opeans and organic uptake -
= . |
I d b s I
: H Extraction of 4 i
=" fossil fuels ,’——‘"—i\
Ocean ‘ Rock e e e ;- Ocean \
sediments S P \_ sediments /
s i e e s '\_____"_,/
The major global pathways of nutrients between the abiotic ‘reservoirs’ of atmosphere, water (hydrosphere) and rock and sediments (lithosphere),
and the biotic ‘reservoirs’ constituted by terrestrial and aquatic communities. Human activities (maroon arrows) change nutrient fluxes in terrestrial
and aquatic communities by releasing extra nutrients into both atmosphere and water. Cycles are presenied for four important nutrient elements:
(a) phosphorus, (b) nitrogen, (c) sulfur and (d) carbon. Insignificant compartments and fluxes are represented by dashed lines.
—

Source: Townsend, C. R., Begon, M. and Harper, J. L., Essentials in Ecology, 2008, p. 381.
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_ _ Atmosphere (0.013)
The hydrological cycle, showing

. i Evaporation
volumes of water in the ‘reservoirs' Vapor transport 0.037 0.073
of aceans, ce (polar and glacier), D Precplaion 4
fivers and lakes, ground water and u.1;m

atmosphere (units of 10° km®), and Evaporation Precipitation

on the move as precipitation, runoff, 0.423 0.386

evaporation and vapor ransport ¢

(arrows: units of 10° km? yr-7).

Rivers and lakes (0.13]
Ground water (9.5)

Source: Townsend, C. R., Begon, M. and Harper, J. L., Essentials in Ecology, 2008, p. 380.
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The movements of the major ocean
currents. The general circulation

in the northern hemisphere is
clockwise, in the southern
hemisphere counterclockwise,

with consequences for continental
climate patterns.

Source: Townsend, C. R., Begon, M. and Harper, J. L., Essentials in Ecology, 2008, p. 113.
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' , . . Tropical savanna, ;
- . Arctic tundra Tropical rain forest . grassland and scrub Mountains
| N
orthern ;
. coniferous forast Tropical seasonal forest . Desert
Mediterranean vegetation,
Temperate forest Temperate grassland chaparral

World distribution of the Earth's biomes.

Source: Townsend, C. R., Begon, M. and Harper, J. L., Essentials in Ecology, 2008, p. 114.



Soil

Earth Surface

L |
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 B0 B85 90 95 100
percentage

B sattwater [ Freshwater [0 Good land that can be farmed [l Mountains
B Covered by snow land [ Dryland [ Land doesn't have topsoil

Source: http://chartsbin.com/view/1840
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Water

Distribution of Earth’'s Water

Fresh-
water 3% Other 0.9% Rivers 2%
LA . - Surface i
Ground :;ra::;r
water S
30.1%
Earth's water : Freshwater Fresh
surface water
(liquid)

|
D. Barbian Source: http://upload.wikimedia.org/wikipedia/commons/5/58/Earth%27s_water_distribution.svg . ..q
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Composition of Air

Other including:
Oxygen  Argon - 0.8%
‘ COy - 0.037%

I
MNitrogen

— Source: http://www.bbc.co.uk/schools/gcsebitesize/science/edexcel_pre_2011/oneearth/usefulproductsrevl.shtmi .
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Ozone Layer

“.ﬁﬂ‘ph‘m 150 - a5 tm]

2 -'-: .-‘-'..--- 5

eric gg, “ /

Bl

D. Barbhian
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Image of the largest Antarctic ozone hole ever recorded (September 2006).

D. Barbhian
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http://en.wikipedia.org/wiki/File:160658main2_OZONE_large_350.png

Impact of Interference with Nature

Extraction Insertion
of Resources of Waste
from Environment INnto Environment
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Resource Extraction from Nature — Management of Resources

Resources

e

Stock Resources Flow Resources

e.g. solar, wind, wave, tidal and hydro
= renewable energy

Renewables Non-Renewables

e.g. wood, fish and e.g. deposits of minerals and fossil fuels
other biotic species
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Stock of Renewables and Rate of Growth

= Stock of Renewable X =
Xmax 4|r . - ":r‘ E
Xusy | fo
Xmin e -;L :', E
- | ! !
timet ' }
Rate of Growth T ? , :
X I
MY ;
X: = f(f)
. dX,
X=f(X)= s Stock of
7 Renewable X
= Xmin _ XMSY - Xmax 1 =
D. LEXANDER

=== = UNIVERSITAT _
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Source: Barbian, D., 2001, p. 113; and Pearce/Turner, 1990, p. 242.



Management of Renewable Resources — Function of Regeneration

Rate of Growth X = Natural Regenerative Ability

A

MSY

. dX,
Xzf(erzﬁ

dx
—— = Marginal Rate of Regeneration
dx,

»Stock of Renewable X

MSY = Maximum Sustainable Yield
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Harvest of Renewable Resources (1)

Harvest Rate = MSY is the highest feasible harvest

Case A (X = XMSY)

* no stock reduction
e rate of harvest at rate of natural regeneration
e stock of renewables is available for future generations

Case B (X min < X < XMSY)

e partial stock reduction
e consumption is higher than natural regeneration
e reduced stock of renewable with reduced natural regenerative ability

Case C (X =X min)

e stock is heavily reduced
e natural regenerative ability is just zero
» no availability for future generations

D. Barbian _= FRIEDRIGH-ALEXANDER
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Harvest of Renewable Resources (2)

Case D (XMSY <X <X max)

 partial stock reduction
e consumption is higher than natural regeneration
e reduced stock of renewable, but with remaining natural regenerative ability

Case E (X =X max)

e stock is at saturation level
e natural regenerative ability is just zero
e remaining availability for future generations

D. Barbian _= FRIEDRIGH-ALEXANDER
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Harvest of Renewable Resources according to time t

Stock of Renewable Resources (Xt -2) ﬁ

Growth of the Stock (Xt -1) Harvest (Ht-1)
Residual Stock of Renewables (X ) 4

Formula: XtR = X2+ X1~ Hia
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Resource Extraction from Nature — Management of Resources

Resources

e

Stock Resources Flow Resources

N

Renewables Non-Renewables
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Management of Non-Renewable Resources

Stock of Non-Renewables (X i_») ﬁ

Harvest (H.)

Residual Stock of Non-Renewables (XtRﬂ 4

Formula: X = Xt-2—Ht-1
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Harvest of Non-Renewables

Consequences

e every consumption by current generation reduces the availability for
future generations

e the higher current consumption rate, the lower future availability

Additional Problems

e no secure information about existing stocks
e uncertainty about future preferences, demands, technical substitution

D. Barbian
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Intergenerational Use of Non-Renewables

lIim—=20
g-=g

with

X = Stock of Non-Renewable

g = Number of Generations
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D. Barbian

a) Overexploitation

Benefit |
Consumption

|

t -Thne
b) No Exploitation

Benefit .
Consumption

L.

ks Time
c) Relative Exploitation

) Fit
Benefit
Consumption

ety <z

Source: Barbian, D., 2001, p. 170.

Management of Non-Renewables
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Impact of Interference with Nature

Extraction Insertion
of Resources of Waste
from Environment Into Environment
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Waste

v
Solid Fluid Gaseous

Source: Common/Stagl (2005) Ecological Economics, p. 337ff.
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Waste — Emission and Pollution

Common and Stagl (2005, p. 98):

Waste: unwanted by-product of economic activity

Emission: flow of waste into environment

Pollution: waste can lead to pollution, when
the emission is harmful to any living organism
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Management of Wastes

waste treatment: the modification of waste before its

discharge into the environment so as to reduce the

damage arising (Common and Stagl, 2005, p. 106)
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Overview

V1. Major Objective: A Sustainable World

1. Our World and our Limits
1.1 Basics
1.2 Elements to Sustain Life and Carrying Capacity
1.3 Impact of Interference with Nature
a) Resource Extraction from Ecological System
b) Waste Insertion into Ecological System

1.4 Influencing Factors to Ecological System
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Limits and Influencing Factors

World Limits and their Influencing Factors

Interdependency|  capacity for Absorbing
i i >
Carrying Capacity s Human Influences

Extraction of Resources
Natural Elements Necessary

to Sustain Life | Insertion of Wastes
Influence Influence

N\ /

Population Development
and
Satisfaction of Needs

Source: Barbian, D., 2001, p. 200. _= FRIEDRIGH-ALEXANDER
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Causes and Effects for Environmental Degradation

Human Beings

>

Satisfaction of Needs »

Impact of
Interference
with Nature

through
Extraction of

Resources and
Waste Disposal

Source: Barbian, D., 2001, p. 164.
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Percentage of World Population: Urban vs. Rural

Percentage of World Population
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http://en.wikipedia.org/wiki/File:Percentage_of_World_Population_Urban_Rural.PNG

Population of the 29 urban agglomerations that are

D. Bar

expected to become mega-cities in 2025
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Source: United Nations, Department
of Economic and Social Affairs,
Population Division: World Urbanization
Prospects, the 2009 Revision. New
York, 2010
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Satisfying Needs
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Source: http://www.socialstudiesforkids.com/articles/economics/wantsandneeds1.htm



Maslow's hierarchy of needs
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Some Basic Needs — What is enough? What makes people happy?

Health
Wealth Clothes Food Clean Water
Heating
Lighting Energy
Cooling Transportation

Communication

FRIEDRICH-ALEXANDER
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World Food Situation

FAO (World Food Summit 1974): ,Every
man, woman and child has the inalienable
right to be free from hunger and
malnutrition in order to develop their
physical and mental faculties.”

L
il
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Some Basic Needs — Focus: Food (incl. Water) and Energy

Health
Wealth Clothes Food Clean Water
Heating
Lighting Energy
Cooling Transportation

Communication

FRIEDRICH-ALEXANDER
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PROPORTION OF
Total Population
Undernourished

IN 2011 - 2013

Progress in reducing unger B asiened agenar Do ey oepeie the 1796 World Food
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FAO

Achieving food security for all is at the heart of FAD's efforts —
to make sure people have regular access to enough high-guality
food to lead active, healthy fives.

Our mandate is to improve nutrition, increase agricultural

productivity, raise the standard of living in rural populations and
contribute to global economic growth.

Our strategic objectives

Help eliminate hunger, food Make agriculture, forestry Reduce rural poverty Enable inclusive and effident  Inaease the resilience of
insecurity and malnutrition and fisheries more agricultural and food systems  livelihoods from disasters
productive and sustainable

was founded in 1945 in Quebec

D. Barbhian
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Food Insecurity
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The distribution of hunger in the world is changing
Number of undernourished by region, 1990-92 and 2010-12

1990-92 2010-12

Number of undernourished (millions)
1990-92 2010-12

0 Developed regions 20 16
" Southern Asia 327 304
(9 Sub-Saharan Africa 170 234
(O Eastern Asia 261 167

South-Eastern Asia 134 65
0 Latin America and the Caribbean 65 49

Western Asia and Northern Africa 13 25
| Caucasus and Central Asia 9 6
) Qceania 1 1

(fotal =1 000 mition) Source: FAO, 2012
ource: ,
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T “The world currently produces enaugh food for everybady,
but many people do not have access to it.”

The world produces 17% more food per
person today than 30 years ago.

D. Barbhian
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208 recipes against hunger
success stories for the future of agriculture

august 2001
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Bees — more than honey

%4 of food production depends on bees

'If the bee disappeared off the face
of the earth, man would only have
four years left to live.'

(Albert Einstein) ST,

C o

)

& Q
Fpie®

- http://www.beegood.de/
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World Energy Situation

D. Barbian
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Important Institutions

1. World Energy Council: http://www.worldenergy.org/

2. EIA, Energy Information Administration: http://www.eia.gov/
3. IPCC: http://www.ipcc.ch/

4. Berkeley Earth: http://berkeleyearth.org/
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IPCC — Intergovernmental Panel on Climate Change

= leading international body for the assessment of
climate change

Observed Changes in the Climate System since 1950:
« atmosphere and ocean have warmed
e the amounts of snow and ice have diminished

e sea level has risen

e the concentrations of greenhouse gases have increased

FRIEDRICH-ALEXANDER
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: ryumental ¢ panel on
= LEUFRALE L PR

" Mobels CFradsorts
for 2007

S
D ®The Nobel Foundation

Oslo, 10 December 2007
The Intergovernmental Panel on Climate Change and
Albert Arnold (Al) Gore Jr. were awarded the Nobel Peace Prize
"for their efforts to build up and disseminate greater knowledge about
man-made climate change, and to lay the foundations for the measures
that are needed to counteract such change”.
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World Energy Consumption

Figure 12. World marketed energy consumption, 1990-2035
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Source: EIA, International Energy Statistics database , www.eia.gov/emeu/international (2010).
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World Energy Consumption by Energy Source

mm Coal

mm Natural gas

s Ol

wom Nuclear power

mm Hydroelectricity
Biomass and refuse

mmm Other renewable sources

Source: EIA, International Energy Statistics database , www.eia.gov/emeu/international (2010).
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World Energy Consumption of OECD and Non-OECD

Figure 13, World marketed energy consumption: OECD and Non-OECD,1990-2035
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Source: EIA, International Energy Statistics database , www.eia.gov/emeul/international (2010
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Annual Land—-Surface Average Temperature

12—-month moving average of surface temperature over land
| | Gray band indicates 85% uncertainty interval - 1
. -0.5 0
&)
=
| -0 “m
' =
o
: | _05<
o
=
. L @©
' a
1y m— NASA GISS || -1 _5§
m— NOAA / NCDC
= Hadley / CRU
7 = Berkeley Earth ([ —2
1750 1800 18350 1900 1950 2000
U. bdluidil === = -~

Source: http://www.berkeleyearth.org =



The Greenhouse Effect

Some Earth’s surface is
energy is heated by the sun
reflected and radiates the
back out heat back out
to space towards space

/

D. Barbian source: http://www.teachscienceandmath.com/2009/05/05/greenhouse-effect-investigation/ FRIEDRICH. ALEXANDER
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VEITE] Human Enhanced
Greenhouse Effect Greenhouse Effect

More heat escapes

into space F I;sﬁ;'.}?ﬂ;?ﬂé' pes

Left - Naturally occurring greenhouse gases—carbon dioxide (CO2), methane (CH4), and
nitrous oxide (N20)—normally trap some of the sun’s heat, keeping the planet from
freezing.

Right - Human activities, such as the burning of fossil fuels, are increasing greenhouse
gas levels, leading to an enhanced greenhouse effect. The result is global warming and
unprecedented rates of climate chanae.

Source: http://www.nps.gov/goga/naturescience/climate-change-causes.htm



Greenhouse Gases in Earth's Atmosphere

Water vapor H20 36— 72 %
Carbon dioxide CO2 9-26 %
Methane CH4 4-9%
Ozone 03 3-7%
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Global Greenhouse Gases by Source

Waste and
wastewater 3%

Forestry
17% Energy supply
26%

Agriculture
14% Transport
13%

Industry
19%

Residential &
Commercial buildings Source: IPCC
8%
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Global Greenhouse Gases by Country

China 23%

Canada USA 19%
2% /
Japan EU-27
4% £ (excluding

_ Estonia,
Russian Latvia and
Federation Lithuania)

6% 13%

Source: IPCC
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Renewable Energy

1.Geothermal

2.\Wave Energy (Tidal)
3. Wind Power
4.Hydro Energy

5. Biomass

6. Solar Energy

D. Barbian



Geothermal power plant in the Imperial
Valley, California.

Flash Steam Power Plant
Flash

tank Turbine

Production Injection
- well i well
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Wave Energy Device

-
Ganemtl—r- 78'\ _____ urbine

Wave
Direction
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Windmills are typically installed in
favourable windy locations
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Tdranor PlanetSolar - Katamaran

May 2012: it became the first ever solar electric

vehicle to circumnavigate the globe

Cost: €12.5 million

Speed:
14 knots (26 km/h;

16 mph) (max)
7.5 knots (13.9 km/h;
8.6 mph) (cruising)

Source: http://techyum.com/2011/02/solar-powered-boat-breaks-world-distance-record/

D. Barbhian
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« oversize .

high ceilings,

¥ windows and .-1

Ordinary concrete is
bound with a substance
called Portland cement.
which alone is responsi-
ble for an estimated 7%
of global CO, emissions.
To shrink the Bullitt Cen-
ter's carbon footprint,
the builders used fly ash
to replace a good bit of
the cement, reinforced
the concrete with rebar
that is roughly 95% post-
consumer recycled steel
and steered clear of the
harmful chemicals com-
monly used to improve
the workability of the mix

For temperature
regulation, windows are
programmed to open
and shut automatically.
At night, a system
flushes out excess heat
and lets in cool air

+ 82% of the Bullitt
v Center’s lighting is
v expected to come

‘.‘ from the sun

Y

™)

|
N =
[

TW,---T;;

.
" encourage M

the elevator, the

T people to skip E
:
r

staircase over-
looks the city’s ;
skyline o

1

on-site
filtration and room
to store 56,000 gal. of

rainwater, the Bullitt Center  Underground
can provide all of its own
water except the kind people

drink. The latter won't

happen unless the city

changes its codes for
potable water

cistern

Since heating is typically responsible for
40% of a building's energy use, a key

feature in the Bullitt Center’s quest for self-
sufficiency is its system of 26 geothermal
wells, each 400 ft. deep, to warm it up in the
winter and help cool it down in the summer

d treating

special toilets whose
contents wil
ted and decont:

COIMpos
ninated
t off-site

An internal cap-
and-trade system
lets tenants, each
of which is given
an energy budget,
transfer unused
energy to another
part of the
building. Let the
bartering begin!

The wood frame is
designed to extend
the structure's life-
span to 250 years,
well beyond the 40
years financers expect
a conventional office
building to last. And
instead of relying on
heavy timber from
old-growth forests, the
building uses nontoxic
glue to bond smaller
pieces of wood into
larger components
strong and stable
enough to span the
distance between sup-
port beams
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H20Office — Duisburg (Germany)

Geothermal heating
Energy saving devices

D. Barbhian
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Bligh Street, Sydney, Australia

Bligh Street is a skyscraper in Sydney.

The modern style office building is located
In the Sydney central business district.

It is an ecologically sustainable
development and was awarded six-star
green status by the Green Building Council
of Australia.

Green features include a basement
sewage plant that recycles 90 % of the
building waste water, solar panels on the
roof and air conditioning by chilled beams.

D. Barbian
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Volkswagen VW XL1
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1-Litre-Car

1. The Volkswagen 1-litre car is a two-
person concept car produced by
Volkswagen.

2. The 1-litre car was designed to be able
to travel 100 km on 1 litre of diesel fuel
(from L/100km: equivalent to 235 miles
per U.S. gallon or 282 miles per
Imperial gallon), while being both
roadworthy and practical.

3. To achieve such economy, it is
produced with lightweight materials, a
streamlined body and an engine and
transmission designed and tuned for
economy.

D. Barbian =—=%
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BMW I3
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Desertec Project

Within 6 hours deserts receive more energy from -‘--i *‘

1.;!
the sun than humankind consumes within a Year.

Dr. Gerhard Knies b j

' L

More information: http://www.desertec.org/
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Desertec For Clean Energy In Europe

DESERTEC -EUMENA

Cosg¢ntranng
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Solar Cooker

Namibia

Bolivia

D. Barbian
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Burkina Faso
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Solar Oven
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SOS-children-village, Nepal

—_—— = =
- __— = =
— —— — —
D. Barbian === = = FRIEDRICH-ALEXANDER
= ——= = UNIVERSITAT
—— = ERLAMGEN-NUORMBERG



Organic Clothes and Living

Grune Erde: http://www.grueneerde.com/

Hess natur: http://www.hessnatur.com/

Waschbar: http://www.waschbaer.de/

Bio wohli: http://www.bio-wohli.de/

Brinkmann Natur: http://www.naturtextilien-brinkmann.de/
Avocado Store: http://www.avocadostore.de/oeko-mode
Fair Queen: http://www.fair-queen.de/

Deerberg: http://www.deerberg.de/

D. Barbian
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Overview

V1. Major Objective: A Sustainable World

1. Our World and our Limits
2. Implementing Sustainability
2.1 Protection of the Elements to Sustain Life
2.2 Reduction of Bad Influences for Ecosystem
3. Consequences for World Countries

4. A Sustainable World
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Millennium Development Goals (MDGS)

MILLENHIUM

DEVELOPMENT GOALS
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D. Barbian

The MDGs are goals that 192
United Nations member states have
agreed to try to achieve by the year
2015.

The MDGs were officially
established at the Millennium
Summit in 2000, where 189 world
leaders adopted the United Nations
Millennium Declaration.

See http://www.un.org/millenniumgoals/
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Post-2015 MDGs — first report

Realizing the Future We Want for All

D et o NPT o ep—— 3 Mol
Report to the Secretary-General

May 2012, Realizing the Future We
Want for Alf.

Task Team outlines a vision for the
post-2015 development agenda and
suggests four key dimensions:

(1) Inclusive social development;
(2) inclusive economic development;
(3) environmental sustainability; and

(4) peace and security.

D. Barbian
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Post-2015 MDGs — second report

March 2013, A Renewed Global
A renewed global partnership

for development | Partnership for Development:
Task Team published a second
report on recommendations on
key dimensions and a potential
format for a global partnership

In the post-2015 era.

K York, hMenh 2043
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Initiative , Plant for the Planet”

- *The Plant-for-the-Planet Children”s Initiative

was founded in January 2007.

*school presentation about the climate crisis
of the - back then - 9-year-old Felix
Finkbeiner. Inspired by Wangari Maathal,
who planted 30 million trees in Africa, Felix
developed the vision that children could
plant one million trees in each country of the
world to create a CO, balance.

*During the following years a worldwide
move: approx. 100,000 children in over 100
countries pursue this goal. They understand
themselves as an initiative for climate
justice.

Clima'!é Justice

See http://plant-for-the-planet.org/en
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The Global Marshall Plan Initiative

balance the world

See http://www.globalmarshallplan.org/en
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What is sustainability? - Implementation

"Sustainable development is development
that meets the needs of the present without
compromising the ability of future

generations to meet their own needs.”
Source: WCED (Brundtland-Report), Our Common Future, 1987.

T

Nature. Comprehensweness
Conservation ‘L
: Justice Long-term
Anthropocentrism and Equality Durability
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Anthropocentrism

Rio Declaration (1992) - Principle 1.:

*Human beings are at the centre of concerns
for sustainable development. They are
entitled to a healthy and productive life in

harmony with nature.”
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Anthropocentrism

Article 25 adopted by the UN General Assembly (1948):
“Everyone has the right to a standard of living adequate for
the health and well-being of himself and of his family,
Including food, clothing, housing and medical care and the
necessary social services and the right to security in the
event of unemployment, sickness, disability, widowhood, old

age or other lack of livelihood in circumstances beyond his

control.”
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Implementation — The three pillars

Economic Social Economic Economic Social
Social . 1
S X )
Environmental =, Environmental Environmental
4/’..
S

The three pillars of sustainable development, from left to right, the theory,
the reality and the change needed to better balance the model

UN Conference on Environment and Development (UNCED),
held in Rio in 1992, called for sustainable development “to

ensure socially responsible economic development while
protecting the resource base and the environment for the

benefit of future generations”.

FRIEDRICH-ALEXANDER
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Implementation and the Carrying Capacity of the Ecosystem

e respect regenerative ability of ecological
system

e respect assimilative ability of ecological
system to absorb waste

 respect the natural elements necessary to

sustain life (soil, air, water, ozone layer)

D. Barbian =—=%



Implementation and Environmental Degradation

The United Nations International Strategy
for Disaster Reduction defines
environmental degradation as “The
reduction of the capacity of the environment
to meet social and ecological objectives,
and needs”.
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Overview

V1. Major Objective: A Sustainable World

1. Our World and our Limits
2. Implementing Sustainability
2.1 Protection of the Elements to Sustain Life
2.2 Reduction of bad influences for ecosystem
3. Consequences for World Countries

4. A Sustainable World

D. Barbian =—=%

L
il



Implementation — Protection of the natural elements

Alr Water

Soil

Ozone Layer
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Environmental Problems (Examples)

International Ozon hole, enhanced greenhouse
effect, rainforest deforestation, ocean
overfishing, plastic waste in oceans

National Acid rain, soil degradation, air pollution,
water degradation

Regional Waste, waste water, exhaust gases,
noise
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Reducing Environmental Problems

1. Complying with limit values
2. Improving environmental efficiency

3. Respecting the natural regenerative ability
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Intergenerational Use of Non-Renewables

X
lim—=20
g-==4d

with

X = Stock of Non-Renewables

g = Number of Generations
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Intergenerational Use of Non-Renewables

Overexploitation

M

Benefit
Consumption

|

= Time
No Exploitation

Benefit .
Consumption

L.

ks Time
Relative Exploitation

) Fit
Benefit
Consumption

et <l ol
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Intergenerational Use of Non-Renewables

Xi=Xp qt withq:T—%
with
Xt = Stock of Non-Renewable at time t (presenttime)

X, = Initial Stock of Non-Renewable

p = Removal per time unit t [In %]
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Waste Hierarchy

Avoid

Source: www.wasteandrecycling.rrc
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Waste Management is Climate Protection

1. Prevention of waste

2. Repair

3. Waste Collection

4. Preparation for re-use

5. Transport to recovery,
recycling or disposal

6. Recovery: Material or energy

recovery

D. Barbhian
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Avoid: Edible Packaging
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Reuse: www.reestore.com
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Reuse: www.weupcycle.com/en/

—

Former wine glass

Jeans pocket

bird feeder:

former smoothie
bottle
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Recycling

Resources

Production Process Wastes

Recycling

D. Barbhian
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Recycling — two effects

According to Common and Stagl (2005, p. 105):
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D. Barbhian

The Bureau of International
Recycling (BIR)

Formation

Legal status

Purposeifocus

Location

Region served
Membership

Director
General

Website

Bureau _Df
[nternatmnal
Recycling

1948

International non-profit
organisation constituted under
the laws of Belgium

To bring together recycling
expertize from across the
globe and position the
industry as a key pillar of
global sustainable growth

24 Ave Franklin Roosevelt,
1050 Brussels, Belgium

Global

Over 700 companies and 40
national associations

Alexandre Delacous

www.bir.org
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Annual Report

2012

O sRr

http://www.bir.org/assets/Documents/publi
cations/ar/BIR-AnnRep-UK.pdf
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Energy Savings

BRI > 05%
B > 55
2 > 0%
EZ > 65%
R > 74%
ES > 0%
E > 65

*Source: BIR Study on the Environmental Benefits of Recycling, 2009

D. Barbhian

CGE Savings”®

EEIEI > 92%
EEEI > 65%
EZ > 58%
EEE > 18%
EEE > 90%
S > 76%
I > 99%

Tin > 99%
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&@ ; Municipal Waste Collected

Units: 1000 tonnes

“Hote thal dals cormespond e the lates] yeor avadable

FRIEDRICH-ALEXANDER
UNIVERSITAT _
ERLANGEM-MURNBERG

15-2.000 I 2.001 - 10,000 [ 10.001 - 25,000 [ 25.001 - 50.000 [ 20.001 - 223,000 Mo data avaidable
Data Source; UNSD Last Update: March 3011
Map Source: UNGING Map available at: hitpotun staty wn orglunsdismsy incnmanEigind scabons
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Recycling Rates of OECD Countries

SOURCE: OECD Environment Statistics
Years of data are variable, between 2003 and 2006, excpet for New Zealand, which is from 1999.
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IFAT

World‘s Leading Trade Fair for Water, Sewage,
Waste and Raw Materials Mangement

o Approximately 125,000 visitors from 180 countries
e 2,939 exhibitors from 54 nations

» Unprecedentedly international profile

* Is held every two years in Munich (Germany)

* Next date: May 5 - 9, 2014

o See: http://www.ifat.de/en
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IFAT — Website (www.ifat.de/en)

l F A WORLD'S LEADING TRADE FAIR FOR WATER, SEWAGE, WASTE AND RAW MATERIALS HAH.I;EEME!H
< l

MAY 5-9, 2014

MESSE MUNCHEN
ENTSORGA

- %.r ! o ‘ : . ._}r

o The exhibitors of
P ro > Sl IFAT ENTSORGA
. 2012

Exhibitor
database

B Contact | B Sitemap | B Imprint | B Deutsch

IFAT ENTSORGA 2012 breaks all records SAVE THE DATE
New dates for 2014
More visitors, more exhibitors, more exhibition space

s g 3 SAVE THE DATE
& Approximately 125,000 visitors from 180 countries

2 2,929 axhibitors from 54 nations
2 Unprecedentedly international profile

( Aftar best ever figures for exhibitor numbers and exhibition space, IFAT ENTSORGA set R R A
a new record with approximately 125,000 visitors (IFAT ENTSORGA 2010: 109,529 Final report
13-15 HI\!ZIHB visitors). Or Johannes F. Kirchhoff, Chairman of the IFAT ENTSORGA Advisory Board IFAT ENTSORGA breaks
and Managing Partner of FAUN Umwelttechnik GmbH & Co. KG said: "IFAT ENTSORGA all records ...more g
::'lh'l‘hwm 2012 is remarkable for its large visitor numbers - significantly more guests than at the
nghai previous trade fair in 2010. The international customer profile also experienced
outstanding growth.”




Overview
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1. Our World and our Limits
2. Implementing Sustainability
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Consequences for World Countries

Transportation

Satisfaction of Needs

Fair Trade
Food

Energy
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Fair Trade

1) An alternative approach to conventional trade

2) Is based on partnership between producers and
consumers

3) Offers producers a better deal and improved terms of

trade

4) Fair Trade products show that producers and traders have

met Fairtrade Standards
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Before you finish eating breakfast in the
morning, you've depended on more than
half the world.

Martin Luther King

FAIRTRADE
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What is Fair Trade?

From Wikipedia:

, Falr trade is an organized social movement that aims to
help producers In developing countries to make better
trading conditions and promote sustainability.”

From WFTO:

, Fair Trade is a trading partnership, based on dialogue,
transparency and respect, that seeks greater equity in
International trade. It contributes to sustainable
development by offering better trading conditions to,
and securing the rights of, marginalized producers and
workers — especially in the South. “

D. Barbian ==t



Fair Trade Labels

http://www.wfto.com/ http://www.fairtrade.net/ http://fairtradeusa.org/
FAI
2T AN e
0 fS o
= g M
o] <
P T.” {e)
FAIRTRADE FAIR TRADE
CanizKs CERTIFIED

More Fair Trade Labels:
http://www.unctad.info/en/Sustainability-Claims-Portal/Discussion-Forum/Fair-
Trade/Web-links/
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Fair Trade — four core principles

1) Market access for marginalised producers

2) Sustainable and equitable trading relationship (no forced
and no child work)

3) Capacity building and empowerment

4) Consumer awareness raising and advocacy
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Implementation — Main Objectives

To sustain human life on earth

By ensuring the protection of the Elements to
Sustain Life

To achieve a situation with no environmental
degradation

To achieve a situation where humans can live a
healthy life
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A Sustainable World

A Sustainable World cares for all Human Beings in all Countries. Natural
Elements Necessary to Sustain Life are to be protected. Impact of
Interferences to Nature are allowed within the Regenerative Capacity
without Harming Nature or Poeple‘s Health. A Sustainable World is of
Long-term Durability.

5 Descriptors:
Anthropocentrism, Nature Conservation, Justice and Equality,
Comprehensiveness, Long-term durability

3 Pillars:
Economy, Ecology, Social

Protection of Air, Water, Soil and Ozone Layer.

Reduction of Negative Impacts caused by Population Growth and
' Satisfaction of Needs.
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Some ldeas

But ultimately everybody is responsible for a sustainable
development!

Switch off the light when leaving a room.
Buy second-hand.

Buy long-lasting products.

Repair instead of throw away.

Avoid travelling by plane and by car. Take the publics or
the bike.

Eat vegetarian.

Consume less.

Save energy.

Buy regional products.

Plant a kitchen garden. Plant a tree.

D. Barbian =—=%
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SLUT

THE END
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