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THE CHANGING ARCTIC
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MNatural forest stores more carbon than oil palm plantations in Indonesia

Aboveground carbon density (metric tons/hectara)
sources. Sdompl 2000, Lasco 2002, Hasrah 2001, Tiirosesmilo 2000, Moordwil 2000

Undisturbed
rainforest
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Climate Change and Food Production

Source: IPCC



Climate Change and Other Issues
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Environmental Management

Corporate Social Responsibility

Greening of Operations
Industrial Ecology
Stakeholder Engagement
Life-Cycle Assessment
Pollution Prevention (P?)
Sustainable Development
Design for Environment (DfE)
Green Design

Urban Reinvestment

ISO 14001

Waste Reduction

Closed Loops

Radical Resource Productivity
Sustainable Technology
Systems Thinking

Corporate Governance

Source: Stuart Hart
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Clean Technology
Eco-Efficiency
Eco-Effectiveness
Biomimicry

Triple Bottom Line
Inclusive Capitalism
Base of the Pyramid
Community Capitalism
Corporate Citizenship
Voluntary Regulation
Civic Entrepreneurship
Full Cost Accounting
EMS

Risk Management
Cradle to Cradle
Balanced Scorecard
Take-Back

Transparency

814 (Sustainable Development)”

Digital Divide
Cultural Diversity
Natural Capitalism
Ecological Footprint
Product-to-Service
Integrated Product Mgmt
Natural Step

Building the Pyramid
Compass Index

SROI

Blended Value

GRI

Precautionary Principle
Green Procurement
Green Building

CDM



Sustainability is ...

A set of conditions and trends in a given system
that can continue indefinitely

Sustainable Developmenitis ...

A strategic process of continuous @nge in@
direction of sustainability
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(Triple Bottom Line)
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d Environmental Sustainability

U Life Cycle Assessment (LCA)
1 Material Flow Analysis (MFA)

1 Economic Sustainability
4 Life Cycle Costing (LCC)
O Material Flow Cost Accounting (MFCA)

d Social Sustainability

[ Social Life Cycle Assessment (SLCA)

0 Social Impact Assessment (SIA)
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Raw material extraction h
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Impact on the environment




Environmental Sustainability Indicators

Photochemical
Smog Formation

Global Warming

Primary Energy
Consumption
:

- = Weighted
Ozone Layer Resource Use Human Health
' Respiratory
Depletion

Effects Potential

X\ L ey
s T

Biodiversity



. Social Sustainability Indicators (1) .

Worker Freedom of Association and Collective Bargaining
Child Labour
Fair Salary
Working Hours
Forced Labour
Equal opportunities/Discrimination

Health and Safety
Social Benefits/Social Security

Consumer Health & Safety
Feedback Mechanism
Consumer Privacy

Transparency
End of life responsibility

Local community Access to material resources
Access to immaterial resources
Delocalization and Migration
Cultural Heritage
Safe & healthy living conditions
Respect of indigenous rights
Community engagement

Local employment
Secure living conditions

Source: UNEP (2009)



. Social Sustainability Indicators (2) .

Society Public commitments to sustainability issues
Contribution to economic development
Prevention & mitigation of armed conflicts
Technology development

Corruption
Value chain actors (not Fair competition
including consumers) Promoting social responsibility

Supplier relationships
Respect of intellectual property rights

Source: UNEP (2009)
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What is Biodiversity?

Bio = ! E‘%

Di ersity = Var: ty
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CunninghamfSaigo, Environmental Science, A Globa! Concearn, 5th ad. & 1888 The MoGraw-Hill Companies, Inc. Al rights reservad.

A human-disturbance map.
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GLOBAL BIODIVERSITY: SPECIES NUMBERS OF VASCULAR PLANTS
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© W. Barthlott 1996,1999 >/
Robinson Projection Diversity Zones (DZ): Number of species per 10 000km’
Standard Parallels 38°N und 38°S

W. Barthlott, N. Biedinger, G. Braun, F. Feig, G Kier,
sea surface temperature W, Lauer & J. Mutke 1999

modified after
I:l DZ 1 (<100) - DZ 5 (1000 - 1500) - DZ 9 (4000 - 5000) - >29°C

W. Barthlott, W. Lauer & A. Placke1996
Department of Botany and Geography
_ _ >27°C University of Bonn
I:I bZ 2 (100- 200) - DZ 6 (1500 - 2000) - BZ 10 (> 5000) German Aerospace Research Establishment, Cologne
Cartography: M. Gref
‘:I DZ 3 (200- 500) - DZ 7 (2000 - 3000) Department of Geography University of Bonn
Capensis  floristic regions ~>  cold currents
- DZ 4 (500 - 1000) - DZ 8 (3000 - 4000)

Source: Barthlott et al. (1999)
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ajor threats to vertebrates listed as critically
endangered, endangered or vulnerable

Proportion of threatened species affected, %
0 10 20 30 40 50 60 70
Agriculture /aquacuture [ —

Invasive alien species N~ § I N
Pollution I
Hunting/trapping I
Climate change/severe weather A 0 00N

Change in fire regime [ 00T
Dams/water management B ARV

Energy production/mining NI
Fisheries NGl
Human disturbance || NN
Transport/service corridors [

Native species [N Note: Some species have multiple threats.

Source: Balllie et al. (2010)



Biodiversity Loss & Life Cycle Assessment

What is the main cause of the extinction
of species?

A. Land use change
B. Climate change
C. Invasive species
D. Over-exploitation
E. Pollution



L Species Extinction Rates (Number of I

Extinct Species per Unit Time)

Extinctions per thousand species per millennium
100 000 1

Distant past Recent past Future
(fossil record) (known extinctions) (modeled)
10 000 - Projected future
extinction rate is
«—— more than ten times
higher than current rate
1 000 -
Current extinction rate
100 - — is up o one thousand
Y times higher than the
fossil record

For every thousand
mammal species less
104 than one went extinat
every millennium

1- \Y
- = Long-term average
extinclion rate

0.1 -

Marine Mammals Mammals Birds Amphibians All species
species . .
Source: Millennium Ecosystem Assessment
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ain causes of the damage on biodiversity

Habitat Climate Invasive Over- (l::i)tln!gggr? ;
change change species exploitation phosphorus)
Boreal o = T _
Forest Temperate T ‘ — ?
Tropical T
—
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|
v
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Dryland
Tropical grassland
and savanna

|

|
-

Desert

Inland water

Coastal

Marine

e d =i e

Island

Mountain A
Polar / |

Driver’s impact on biodiversity
over the last century

Low I Decreasing impact
Moderate | I Continuing impact
High - Increasing impact
Very high - vy rao'?i?h??rffgas; |I| Source: Millennium Ecosystem Assessment
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The transition of ecological footprint

1960-2005
B Ecological Footprint

2005-2050, Scenarios
B Moderate business as usual
B Ropid reduction

1970 1980 1990 2000 2010 2020 2030 2040 2050
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The economics of ecosystem & biodiversity
TEEB report

 Estimated the benefit of
biodiversity and expenses
for conservation

» Cost benefit analysis;

5 Trillion US dollars of
ecosystem can be saved
by the investment of 45
Billion US dollars




Summary of biodiversity assessment

* Proxy approach
— Area — Ecological Footprint
— Population — The Living Planet

 Pay attention to the level of species
— Abundance of species — mean species abundance (MSA)
— Extinction risk — Red list

* Monetary approach
— TEEB report



Damage assessment of biodiversity
(Extinction of Species)

Ll B

Population k/\/\/\

=

Time Extinction time

Extinction time = f (K, T, V)

K: Carrying Capacity, r: Intrinsic natural growth rate, v: Environmental variance

\
Impact categories Land use | | Ecotoxicity

influencing on biodiversity




I
Red List of Vascular Plants

Category b Tamy i [\ [ v I IF@ - Critically endangered (IA):

. Extinct probability is not less
Extinct 17 20 33 than 50% after 10 years (or
Extinct in the wild 12 5 8 3 generations).

" - Endangered (IB): Extinct
Critically endangered (lA) 471 564 043 probabgility is (not) less than
Endangered (IB) 410 480 491 20% after 20 years (or 5

generations).
Vulnerable (I1) 518 621 676 | . Vulnerable (I1): Extinct
Threatened 1,399 1,665 1,690 |  Probability is not less than
10% after 100 years.
Near threatened 108 145 255 | « Near threatened: Extinct
Data deficient 365 59 32 probability is not less than
0.1% after 100 years.
Total 1,091 1,887 2,018

Source: Itsubo (2012)



Status of Vertebrate Species in Thailand

Group No. of Species
Extinct Threatened Species
) i the | oo Near Least Data
Extinct | I Critically | Endangered Vulerable e lihacd | Concern | Delicient
Wild |Endangered
Mammals 1 4 12 35 | 69 15 10 13
Birds 2 2 43 66 71 | 89 - 9
Reptiles - 1 11 5 116 9 48 183 89
(6 forms) | (50 forms) |(190 forms) | (92 forms)
Amphibians| - - - - 5 33 64 35
(65 forms)
Fishes 3 - 18 42 155 20 - 30
Total 6 7 84 148 316 205 257 176
(149 forms) (207 forms) |(265 forms) |(179 forms)




L Scenarios of species change I

Extinctions per million species years, logarithmic scale Extinctions per century. %
100 000 9.9
10 000 &3
L 600 — ' Plants and Lizards -
animals
thls
g i PEED  Birds !
Mammalz, birds L \we Hl
10 and amphibians Plants Birde o1
1 001
[ [ Climate change
Kis Mammals B Land-use change S8
B Combined drivers
001 ; ; : Il].m1
Fossilrecord  20th century 215t century (scenarios)

{documented)

Source: Pereira et al. (2010)



Damage assessment in major LCIA methods

LCIA Methodology

El 99 LIME EPS
= Human health DALY DALY YOLL etc.
©
gh Social assets | Energy (MJ) JY EURO
D
_§- Biodiversity PDF, PAF NEX
O
~ Plant Ton EURO

EINES: Expected Increase in Number of Extinct Species,
PDF: predicted disappeared fraction, PAF: potentila affected fraction




From Ecolndicator 99 to ReCiPe 2008

Species loss as an endpoint

P = F . =

|

Fate factor mpagt || Characterization
) 1] factor Gl PO M)
(PDF,0-1) | |
X

Duration (yr)
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Jatropha Biodiesel & Sustainability Issues

Renewable energy
Combating global warming

Energy
Depletion

Employment Generation atropha

Biodiesel
Environmental i ‘production ecso?ﬁ;ﬂm
conservation wronmenta :

Impact ;Developmel
Soclo-economic
development

Wasteland restoration

Biodiversity threat

Food security

Land use

Soll nutrition depletion

Contamination of soil

Low Yield




Sustainability Issues in the Life Cycle of Biofuels

Environmental Economic : " Social

Global warming potential Feed stock cost Human health

Land availability Investment cost Human and labor rights
Land use changes Biofuel price Land ownership
Biodiversity Local income generation Food security

Water consumption Industrial cost Community development
Resource depletion Revenue comparison Impact on indigenous people
Other environmental impacts Employment burden from

industnal sector
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