1 - The challenges of unsustainable
change and growth

An introduction to natural systems (of climate, natural resources, water
and energy) and human-based systems (social, economic, cultural
and political), and the scientific and other evidence for the causes,
interactions, effects and impacts of their changes.

Key Objectives

* To understand the scientific and other evidence for the causes,
interactions, effects and impacts of changes to natural systems (of
climate, natural resources, water and energy) and human-based
systems (social, economic, cultural and political).

* To learn the value of holistic, systems thinking that recognises their
dependence on natural systems and the dynamic, and sometimes
unpredictable, way systems interact.

* To explore the basic science behind issues such as the loss of
biodiversity, climate change, resource depletion and economic
growth.



1 Systems and system thinking
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Systems Thinking

Traditional linear thinking

eg. Cause ( fossil fuel) — Effect ( cheap, easy energy source) — Stop.

Systems thinking

eg. Cause (fossil fuel) — Effect (short-term energy source) - Effect
( Pollution) — Effect (increasing full cost and declining amount of fossil
fuel) — Effect (Wasteful use of resource) - Impact ( ...... )

Three Rules of systems thinking
* Every change has implications.
* Everything affects everything else.

* There is no such thing as a free lunch.



2 Five Capitals Model

Individuals
Community
Natural resources
Money

Buildings and infrastructure



2 Five Capitals Model

Individuals — Human capital
Community — Social capital
Natural resources — Natural capital
Money -Financial capital

Buildings and infrastructure — Manufactured capital
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Sources Mechanisms Qutcomes

"Consumption
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3 Entropy and Energy

Laws of Thermodynamics

1% Law — Conservation Law - Energy cannot be created or destroyed but
can be transformed from one form to another.

Everything is energy.



Entropy

2" Law — Entropy Law

For each energy transformation
the available energy to perform
work is decreased

ie. The Entropy (increase in
unavailable energy) is increased.

(For each energy transformation a
certain penalty is exacted).

Energy moves on a one-way path
from usable to non-usable.
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4 Limits to Growth

Film . 7 mins.
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https://www.youtube.com/watch?v=kIQvBYOtgMg
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5 Change in Natural Systems

Film

Film


http://www.youtube.com/watch?v=zyNM8ZkjlsI
http://www.youtube.com/watch?v=Q4_aJj2dV90
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* Economic activity

« Number, size and income of households
- Spatial distribution of economic
activities and of settlements

- Transport infrastructure Drivers

and services

- Market prices of fuels

and transport

- Viehicle fleat

Pressures
* Energy consumption

- Emissions of green
house, acidifying
and toxic gases

+ Noise amissions

- Waste
+ Land take i State
. Traffic accidents * Climate change
- Decrease in air,
water, soil quality
- Exposure to high noise levels
- Fragmentation of habitats and

communities

Responses

- Regulation (e.g. technical standards,
speed limits)

+ Price signals: e.g. taxes, road pricing,

subsidies

- Investment in public transport
- Spatial and mobility planning (e.g.

zoning, parking restrictions)

- Awareness and behaviour

Impacts
- Effects on human health
(including fatalities]

- Biodiversity loss

- Congestion

- Transport poverty
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6 Climate

Film Powerdown, ActionAid

Film Eddsworld — climate change animation

Film


http://powerdown.actionaid.org.uk/index.php/component/resources/video?fileid=5497
http://www.youtube.com/watch?v=uvqU_L5PZtk
http://vimeo.com/4177527
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Greenhouse gases

Water vapour

Carbon dioxide (CO2)
Methane (CH4)
Nitrous oxide (N20)
Other gases

Aerosols



Global Average Temperature and
Carbon Dioxide Concentrations, 1880 - 2006
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7 Fossil Fuels and Minerals

Film There's no tomorrow, 34 mins.


http://www.youtube.com/watch?v=VOMWzjrRiBg
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8 Nutrients
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9 Biodiversity

Film


https://www.youtube.com/watch?v=EGMkW_vo5GU
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Population Index = 100 in 1970
1201

10

Terrestrial species

Marine species
80+
Freshwater species
g0+ The Living Planet Index is an indicator
of the state of the world's biodiversity: :
it measures trends in populations of All vertebrate species
vertebrate species living in terrestrial, (Living Planet Index)

40 - freshwater, and manne ecosystems
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1970 1975 1980 1985 1990 1995 2000

Source: WWF, UNEP-WCMC
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(for example, primary net productivity)

BIOPHYSICAL
VALUATION

(for example, carbon sequestration)

SERVICE

¢ Climate regulation
e food

SOCI0-CULTURAL
VALUATION

* basic materials for life = food
e health = favourable climate

MONETARY VALUE

* Price of harvests
e Willingness to pay to enjoy a favourable climate

MONETARY
VALUATION

Figure 2. Phases in valuing ecosystem services.

Valuing ecosystems requires biophysical (for example, characterisation of ecological functions), social (for example, people’s
needs) and economic (monetary and non-monetary contributions to human welfare) information to be integrated. The traditional
compartmentalisation into disciplines is a serious obstacle to integrating this information. Figure after Haines-Young and Postching
(2010), published in Ecosystem Ecology: a new synthesis, Cambridge University Press.
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CAUSES OF TROPICAL DEFORESTATION, 2000-2005

* Other includes urbanization,
dams, infrastructure, mining,
non-agricultural fires



Change in annual deforestation rate 2000-2005 vs 2005-2010

Increased

10 Indanesia
deforestation i
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Mali
2T% Guatemala
3% Bolivia
h 9% IMalaysia
E% Solomon Islands
7% Thailand
-14% q Cameroon
17% Nicaragua
-21% Senegal
-21% Brazil
-22% Cambodia
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WHAT'S YOUR CONNECTION TO RAINFOREST DESTRUCTION?

Rainforests are N0tspots of biodiversity Rainforest destruction for palm oil plantations is driving Palm oil plantations tum
and filter vast amounts of carbon from the atmosphere. species extinction, massive carbon pollution and community conflict, rainforests into biological deserts.

Palm oil is used 1o make food products, Cargill trades 25% of the world’s palm oil andis 85% of the world’s palm oil
cosmetics, soaps an d detcrgcnts. the largest importer of palm oil into the United States. comes from Indonesia and Malaysia.

4

wt Stop Gﬂ""s

rainforest
destruction,

Start by sharing this
graphic and spreading
the word about:

THE PROBLEM
WITH PALM OIL.

> = =
® 0

50% of all packaged goods sold
in the grocery store contain palm oil. Rainforest destruction is likely found in every room of your home.

dala sources: ran.org/palmallgraphictata






.50, AS YOU SEE, IT HAS IMPACT ON MANY
SECTORS OF OUR SOUIETY AND...



10 Changes in the human-based systems

Increase price of oil

Language & cultural barriers Hybrids/Fuel cells

Rich-poaor gap y Increase in pollution Bio Fuels
(income distribution) Cell vs land line phones ) }
Regional conflicts/wars
Racial strife Internet access

(economic inequality) Growth vs resources

Transportation

- Communication
International & local

Education/literacy
drug trade

Human rights
Arms sales (nuclear, g

biological, chemical)

Population
Women/girls as

Ecomony

second class citizens

Growth vs environmental
capacity

Refugees & migration

Resource depletion:
deforestation/ \
desertificantion

Resource scarcity

Urbanization

Ay - major global issues
are all interconnected

Topsoil erosion Mega-cities

Shelter

Aquifer depletion

Waste disposal

Peak oil/
oil depletion

Lack of shelter

Biodiversity losses

Aquifer depletionfirrigation

Water Scarcity

Grain production

Water Safety

3 Environmental Health Climate change impact

on agriculture

Food Supply

Fisheries loss

Global climate change

Hunger (food production)

Species loss & poverty (distribution)

Ozone layer changes

Development of Nuclear &

Glacial & ice melting weapons proliferation

Disease control Produciton, distribution &
consumption of gas, oil, coal

Carbon emissions Fossil fuel, climate change connection

Development of renewable resources




11 Economic growth

Film

Film
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l".:. ALTEII.HAT:UEJ'LI.L ALEATS TELLING

‘STEADY AS SHE GOES’



https://www.youtube.com/watch?v=Ep4DWx1--sY
https://www.youtube.com/watch?v=ldZwGDXTsmk

12 Population Growth

World Population Growth

billions
10
H Daveloping
reglons
® Industrialized
regions

% 1750 1800

World
Resources
Institute

Sources; United Nations Population Divisien and Population Reference Bureau, 1983,




World Population:
Growth by Area 2005-2050




13 Consumption Growth

Film

Film

Film

Film Affluenza, 60 minute film

| BABY WALKER |

CHRIS MADDEN.


http://www.youtube.com/watch?v=uHdEG0qg3wg&feature=related
https://www.youtube.com/watch?v=MyMvJ2giDmQ
http://www.youtube.com/watch?v=4mLtheejM30&feature=relmfu
https://www.youtube.com/watch?v=QkiR_q-thjg

14 Production Growth

Film The Story of stuff - Videos on stuff, bottled water, cap and
trade, cosmetics and electronics.

Film

Film


http://www.storyofstuff.com/
http://www.youtube.com/watch?v=EeCxNuUlUBk
http://www.youtube.com/watch?v=zPO9rsnBZRY

15 Linear Economy

Film Get Loopy 12 mins.


https://www.youtube.com/watch?v=DGERjaaY40g

LINEAR ECONOMY

RESOURCES

DISPOSE

REDUCES NATURAL CAPITAL

11111
IIIIIII

DOWNCYCLE?

W - R R

@ ELLEN MACARTHUR FOUNDATION



16 Ecological Footprints

Film


https://www.youtube.com/watch?v=94tYMWz_Ia4
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1960-2007
B Ecological Footprint

2007-2050, Scenarios

B Moderate business as usual
B Rapid reduction
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y-axis: number of planet earths, x-axis: years




Ecological Footprint (hectares per capita)
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Understanding the UK’s carbon footprint
is the first step in reducing it.

Aviation 40 MtCO;z

. . Education 29 MtCO:
‘ Other government 18 MtCO,
Recreation & leisure M
116 MtCO; \ Communication 6 MtCO,
Hygiene & health
80 MtCO-
— T T
82 MtCO;
Clothing & footwear — ‘

59 MtCOz

Commuting
“ 48 MICO,

Food & catering
82 MCO,

Now let us help reduce yours.

The UK's carbon footprint {s 648 million tonnes CO,, the annual emissions embedded in everything we do®.
With the Carbon Trust, individual businesses can reduce their footprint through proven carbon management and
by developing the lower carbon products and services that corsumers will increasingly demand. This will not
only benafit business but the UK 2 a whole. Call us today an 0800 085 2005 or visit www.carbontrnet. co.uk




17 Human Development Index

Film

Film Human Development Report 2007/2008: Climate change
and human development


http://www.youtube.com/watch?v=fA6MhyK60iI
http://hdr.undp.org/en/reports/global/hdr2007-8/videos
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0 Human Development Index



