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WWE Living Planet 2016 Report

The Need for
Sustainable Development

... And A Better Environment
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Eco Footprint 1961

Source : Living planet RepottWWF (2012)
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Lead Essay 1o Winter Issue 2002
Journal of Business Strategy, p 81-89

Managing Globalization for Sustainability
in the 21st Century

Minna Halme, Jacob Park, and Anthony Chiu

This essay provides an overview of the 9% Intemational Conference of the Greening of
the Industry held in Bangkok. Thailand. 21-25 January 2001. For the first time in its ten-
year history. Greening of the Industry Nenvork (GIN) gathered outside of Western Europe
and North America in Bangkok. Thailand, with the theme, Sustainabiliny ar the
Millennium: Globalization, Competitiveness and the Public Trust. To highlight this
important event. this special issue of Business Strategy and the Environment will place
special emphasis on the Asian region, particularly on the issues confronting the
economically less advanced countries.
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A 17 ambitious goal¢o guide national policies for the
next 15 years

A 169 associated targets:

I very general, aspirational and global, each government to
Its own national targets guided by the global level of
ambition but taking into account national circumstances
A 230 global indicators: for global folloprand review
and not necessarily applicable in all national context:
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Stakeholders roles

ACTOR ROLE

National Providingpolicysupport,legalframeworksandfinancialresourcedor translating
Governments the Agendagoalsinto action

Regional & Local Working with local stakeholdersto generate, promote and fund initiatives
Governments contributing to the realizationof the goal of the Agendawithin the national

policyframeworks

Civil Society and
NGOs

Playingad O K Sualp & f | gl processesandinitiatives

International
organizations

Promoting international cooperation and developingpolicy recommendation:s

for guidanceoverthe SDGsmplementation Assessinghe state of the progress

of currentimplementationefforts

V)

Business
Organizations

Centralrole, the new businessmodels will generate fundamental changesin
behaviornecessaryo achievemostof the SDGs

Academia/Research

|dentifying problems and solutions, providing the scientific evidenceand the
basedor implementationmodelson scientificassumptionsaandinnovation
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INTERNATIONRIOLICY NEEDS A SCIENCE B

Theinternational resourcepanel IPCC
wascreatedin 2007asa science

ICV | ' ' - : IPBES
policy m?erface In respon(_jlngto ol | oss
economicgrowth, escalatinguse

of natural resources and
deteriorating environment and
climate change

Assessments under
the Basel Convention

a2yUuNBFf t]
Scientific Assessments

Ozon pletion

7N non .
UN & é International Resource Efficiency [RUGEHUETLE]
. 6 el Resource Panel IRP

environment Panel
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THE GREAT ACCELERATIO

A Growth of population by a factér7

A Annual extraction of construction materials grew by a factor oi
34, ores and minerals by a factofdffossil fuels by a factor
of 12, biomass by a factor &b

A Total material extraction grew by a factd? of
A GHG emissions grew by a factod 6f



215 CENTURY

FACTS WE CAN NOT IGNORE
POPULATION

A Populationgrowth (205@ 9.7
billion)

A Per capita consumptigrowth
(McKinsey estimates up to 3
billion consumers moving from
fow to middle class consumption
till 2030)




215 CENTURY

FACTS WE CAN NOT IGNORE
POVERTY AND SOCIAL INEQUALI

A Oxfam Report: 62 people own the
same as half of the world and the
richest 1% Is moreealthithan the
rest of the world)

A Nearly 800 million people afeingry,
over 2 billion suffer from
mi cronutri ent defi ci e
over 2 billion people arebese




215 CENTURY

FACTS WE CAN NOT IGNORE
ENVIRONMENT

A 60% ofecosystenaiready degraded
or used unsustainably

A Increasing evidence of thémate
changeahreat

A 33% ofsoilsis moderately to highly
degraded due to erosion, nutrient
depletion, acidification, salinization,
compaction and chemigabllution
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FACTS WE CAN NOT IGNORE
URBANISATION

A Around 50% of urban fabrexpected to exist by
2050 still needs to be constructed
A Between 2000 and 2030 it is estimated that

A In the three years period (202013),Chinahas kit
used moreementthan theUSAduring the entire (1701-2000
20th century

7N
(&)

environment

in 3 years

developing countriegvould have added00,000 "“’“Vea's
km? of builtup urban arex  Slj dzF £ G 2 62 NI R
built-up area in 2000

6699 aton



Latest Update: GEOG6 launched March
2019, Nairobi UNEA4
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The 2030 Sustainable Development Goals (SDG)

NO
POVERTY

GOOD HEALTH QUALITY GENDER
AND WELL-BEING EDUCATION EQUALITY

environment

Search jo) REPORTS & DATA THEPANEL NEWS & EVENTS [) INDUSTRY, INNOVATION 1 0 REDUCED
AND INFRASTRUCTURE INEQUALITIES

Home /- The Panel

The'Panel

The International Resoutce Panel has40 expert members drawn from a wide
range of academic institutions and scientific disciplines, supported by a small
Secretariat.

=) ULIMAIL LIFE BELUW Lire PEACE AND JUSTICE PARTNERSHIPS
ld ACTION 14 WATER 15 ON LAND 16 STRONGINSTITUTIONS FOR THE GOALS
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Sustainable Consumption and Production / Resource Mgt
Access to natural Sustainable Chemicals in ~ Education for
resources for food air/water sustainable
energy, food, water systems pollution lifestyles
Reduce water Renewables Resource Sustainable
pollution Energy efficiency infrastructure,
Water efficiency efficiency Sustainable industry
Tourism Environmentally
sound
technologies
Sustainable
urbanization,
transport
Resource efficient
cities
Climate Sustainable
change fisheries,

mitigation tourism
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At the turn of the century, CP & es have been admitted as supply S
and been successful to some eXgent in its pursuance; i

The rebound effect and recognl‘ s' of S€ as the other sideg i y same
evolved UNEP/UNIDO focus to ,CP Whlle,leDO also e ed its

d vanou&ﬁd works( , EE, etc.)

5o s ‘ stage'ln |dent|tym_ ‘eq
Lt%n stérted as WeII

SDG 2015 launched with SCP as SDG12

Photo source: mexperience.comexicostime-zones/

Time line on the Rise of SDG12-SCP
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Sustainable Consumption and Produci®the most
efficient strategy to avoid tradeffs and create synergies
to resolve the development and environmental challenges
articulated in the SDGs.
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GReeN ENERaY CHoICES:
THE BENEFITS, RISKS

AND TRADE-OFFS OF
LOW-CARBON TECHNOLOGIES
FOR ELECTRICITY PRODUCTION

FOOD SYSTEMS

AND NATURAL
RESOURCES

roport of the Wiater Working Group.
he Intsrnational Resource Panl

GLOBAL MATERIAL
FLOWS AND
RESOURCE
PRODUCTIVITY

Resource Efficiency:
Potential and Economic
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International U N \\ " 4
— Resource
/ Panel

environment

A A coherent account of material use in the global ecoaaahy

for every nation, complementary to the System of National
Accounts

A A large data set covering 40 y¢97@2010) and most
countries of the world.

A Presentslirect and consumptiabased material flow indicators
covering total usage, per capita use and material use per US$.

A Information shouldhelp identify opportunities, risks and
vulnerabilitieselated to the global supply of primary materia
and show theotential for efficiency gaiaadreductions in
materialuse in the globaéconomy




GLOBAL MATERIAL FLOWS

AND
RESOURCE PRODUCTIVITY [
(19762010)
A Consumptiorhas been stronger driver of growth in material use that populat
growth

A Since 2000 material efficiency has decligtobal economy needs more
materials per unit of GDP. Production has shifted from material efficient
countries to countries that have lower material efficiency

A The richest countriesonsume on averagé times morenaterials as the
poorest

A The level of welbeing achieved in wealthy indust@intriescannotbe
generalised globally based on the same systawnoiCtionand consumption
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GLOBAIWMATERIAIUSE HAACCELERATED |maa
AAnnual global extraction of materials grew from 22 billion tonnes in
1970to around 70 billion tonnesin 2010

ANon-metallic minerals used in construction was the fastest growing
group of materials

80,000

70,000

60,000

50,000 oSN
{7 M
UN G

environment

40,000

million tonnes

International
Resource
Panel

30,000 -
20,000

10,000

1970 1975 1980 1985 1990 1995 2000 2005 2010

I Non-metallic minerals B Metal ores M Fossil fuels Biomass

Figure 1. Global material extraction (DE) by four material categories, 1970 &010, million tonnes
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MATERIAIEXTRACTION GREUWNEVENLYN THE EEEE
GLOBAIECONOMY

AAsia and the Pacific had the largest growth, especially China and
SoutheastAsia

AGr(_)wth In Asia and the Pacific reverberated in  Latin America and
Africa who supplied materials to Asia

80,000

70,000

60,000

50,000

40,000

million tonnes

30,000 -

environment

| Africa M Asia + Pacific EECCA
M Europe M Latin America + Caribbean M North America

Figure 2. Domestic extraction (DE) by seven subregions, 19702010, million tonnes
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CONSUMPTIONS DRIVINGGLOBALMATERIALUSE

of growth in material use, even more
Important than population growth in recent decades

-50% -25% 0% 25% 50% 75% 100% 125% -50% -25% 0% 25% 50% 75% 100% 125%
Africa |

Asia + Pacific

EECCA |

Europe |
Latin America + Caribbean
North America
S L West Asia

environment World

Net Change % DMC m Population Affluence Technological coefficient

Figure 5. Drivers of net change in domestic material consumption between 2000 and 2010 for world regions: population,
affluence, and material intensity
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RICHESCOUNTRIESONSUME OAVERAGHO TIMES

THEMATERIALASPOORESTOUNTRIES

AAverage material footprint of medium HDI countries has grown
slowly over past two decades, reaching 5 tonnes per capita, while
material footprint in low HDI countries has been stagnant for the
past two decades at 2.5 tonnes per capita

30.0
” Mv
200 ¢
N\
International " “ Y
Resource § 15.0 \1 b'/
Panel 2
< e environment
10.0 —
50 kw“/(‘—‘ s
0.0 T T T T T T T T T T T T T T T T T T T T 1
1990 1995 2000 2005 2010
Low HDI = Medium HDI ~=— High HDI =>€= Very High HDI World

Figure 8. Per capita material footprint (MF) by HDI level, 1990 &010 (the HDI is a compound index on life expectancy, literacy and income)
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OVERALL DECLINE MATERIAEFFICIENCY “"_' _
AGlobal economy now needs more materials per unit of GDP than it did at
the turn of the century

AThis has been caused by large shift of economic activity from very
material -efficient economies such as Japan, the Republic of Korea and

Europe to the much less material -efficient economies of China, India and
SoutheastAsia

70
6.0
5.0

International 20 "LL<<\ u\\\’
Resource 5 \4 ' ' Iy
Panel g W o

environment

kgn per $

20

10 e

P

0.0 T T T T 1 7 7 F 1 T =TT I o e T
1970 1975 1980 1985 1990 1995 2000 2005 2010

Low HDI e Medium HDI === High HDI =é= \ery High HDI World

Figure 7. Material intensity by development status and global material intensity, 197082010
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THE LEVEIOF WELEBEINGACHIEVED INVEALTHYNDUSTRIAL

COUNTRIEEANNOT BE GENERALIZEROBALLBASED ONHE

SAME SYSTEM OF PRODUCTIONGQARSUMPTION

30
25

20

15
10 I
mm B I l

Africa Asia + EECCA Europe Latin North  West Asia
Pacific America+ America
Caribbean

%]

W 1990 2010

Figure 6. Per-capita material footprint (MF) by seven world regions, 1990 and 2010,
tonnes

If current systems of
production and provision
for major services will not
be changed, nine billion
people would require about
180 billion tonnes of
materials annually by 2050,
almost threetimes t od avy
amounts
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DECOUPLING THEIMPERATIVEOFMODERN
ENVIRONMENTAAND ECONOMI®POLICY

7N
ey

environment

Human well-being

Economic activity (GDP)

g |
% Resource decoupling

Resource use

/‘J Impact decoupling
1

\¢ Time
Environmental impact

Ecacivilization, Sufficiency Economy,-Dewth
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A Developed economies will need to adopt strategies
that bring their resource consumption down to
globally sustainable levels (ABSULUTEDECOUPLING)

MDeveloping nations must strive to improve resource
efficiencies and cleaner production processes as their net
consumption of natural resources increases for a period
until they achieve a societally acceptable quality of life
(RELATIVEDECOUPLING)
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Source: WRI et al., 2000, 2016; Rapera, Chiu, et al.
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Geng, ISIE 2005

C G
@) J I F E C C
U A T R R U U A H
N P A A M K S N I
T A L N A A N
R N y C N D A
Y E Y A
Energy
Consump
tion 1.00 1.33 1.50 1.50 2.17 2.67 3.50 11.5
Per USD




2] Univorsity Comparisons between China and Other
&\“1y/» Management
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Countries US Canada Japan Australia
SQemission(kgl00QusdGDP) 2.3 3.7 0.3 4.7
NOx emission(kgl000usdGDP) 2.7 2.9 0.6 5.5
Countries France Germany = OECD China
SQemission(kgl00QusdGDP) 0.8 0.7 2.0 18.5
NOx emission(kgl000usdGDP) 1.4 1.0 2.1 16.6

Geng, ISIE 2005
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'ce use in Asia Pacific dominates global use...
Asia-Pacific The rest of the world
53 9% 36,940 million t« ! 47 % 32,991 million tonnes
56 % 3,831 million pe ' 44 9% 3,070 million people
25 % 13 trillion dollar $ 75 % 38 trillion dollars
Year 2010

Material use
Unit: million tonnes

32,991

70 Developing country 7 Industrialized country ' The rest of the world

Source: UNEP Janet Salem
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What about material use per capita im 20157
T L
P

X
2 2 o

16
=

BGD i
MMR pak L
. Linit: Tonneas cap
AFG = Afghanistan
BGD = Bangladeash
BTH = Bhutam
KEHM = Cambodia
CHN = China
Fl = Fiji lslamds
IMND = India
] = Indoneasia
LAD = Lao PDR
MYS = Malaysia
MDW = Maldives
MM = Mongolia
MMR = Myanmar
MNPL = Mepal
PRE = Democratic Peogfle's
Republic of Korga
PAK = Pakistan
PHG = Papua Mew Guihaa
PHL = Philippinas
LEA = 5ri Lanka
THA = Thailand

Source: UNEP Janet Salem
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Source: UNEP Janet Salem
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Human weHbeing
and social equity

Environmental risk
and ecological
scarcmes

Conservation
of Resources

Resource
Efficiency

léy—products

U N pn iy Objectives
() to MAXimizeoutput with MINimuminput, and operating within the carrying
environment capacity of the ecsystem

Products &
Services
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Systems Studies at Plant /
Factory Level




~&7 Sheffield ‘

&26

£ University
/9 Managsement

. IndEcol

The systems approach

Newiny

Cleaner production Life Cycle management Industrial Ecology

, Eco-efficiency
MICRO iom=———> versus 200 MACRO
Sustainability?
NTNU - Industrial Ecology Programme 2001 Internet: www.bygg ntnu.no/IndEcol Helge Brattebe 6

(armnonysicriu@yadri
00.com)
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/ Farms / Water Lake Water Industry
l Tissg 1 L)

T NOVO | CStoaQ) [eesssssnmes StatO”
Biomass | | Nordisk | : Water Sulphur- and
& Yeast - . - Ammonia-rich
Slurry Ste.am v @ Gas Effluents
o Fonms N
—_——— e e e = —— - - Power Station == = :
: Waste | Gypsum .
Fly Ash Water Residual -
I Bioteknisk Heat I -
| Jordjens l Gyproc
h 4 Sludge > N
/ Cement/ﬁ I [ Municipality Residual Fish
Industry J of Kalundborg | Heat Farms
Nickel & .
Vanadium Source: UNEP 200Erkmar) 2004 (Chiu)

52
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/ Farms / Industry
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Biomass
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Slurry Gas Effluents
Ashaes <« Used Water .o
—_——— e e e = —— - - Power Station [~ = =

Fly Ash Water :
I Bioteknisk |
I Jordiens - _
v >
/ Cement/ﬁ o [ [ Municipality }
Industry J of Kalundborg
Nickel &

Vanadium Source: UNEP 2002rkmarn 2004 (Chiu)
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Water Lake Water
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Power Station
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Gas
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Residual Fish
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—@Eco- Industrial Initiatives Worldwidse

Source: Updated by Anthony SF Chiu on June 15, 2005
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Enabling Policy Framework
—> Governments atall levels

= Education & Awareness Raising - Laws & Regulations = Sustainable Public Procurement
= Investments = Fiscal Instruments
A‘ I) Planning and Strategies J
1l A
I Disposal I \/
! I ProductDesign w
Reduce =
Re-use & Recycle o Natural
(3Rs) ; esource
Life Cyc{e Use
Perspective
I Consumption/Use I l

I Manufacturing I

Distribution/
Marketing <

i | i |

Market Forces
— Governments & Major Groups (such as Business & NGOs

= Pricing / Marketing _ Quality = Corporate Environmental Consumer Behaviour - Sustainable Private
& Social Responsibility & Information Procurement




SUSTAINABLE

Sheffield
&P University
&P CONSUMPTION &
PRODUCTION
URBANIZATION 10YFP
A Infrastructure g A Sustainable Public
A Transportation P . Proculement |
A Housing e A Consumer Information
A Sustainable Tourism
A Foodlsystem A Sustainable Lifestyle and
A Clothing Education
A Sustainable Buildings and
A IRP CITIES DECOUPLING Construction

A IRP REFURB A Sustainable Food Systems



Circular Economy (C2C.)..

Mining &
Materials Manufaéturing

i -/_;:als & Parts Manufac¢turer Technical
Biochemical Materials
Feedstock # ‘
Produét Manufacturer Recycle

Soil . Biosphere \
Restoration
Refurbish &
Retail & Service Provider ! M
Reuse &

’u Rediétribute

Maintain

Biological
Materials

Remanufaéture

Cascades

Anaerobic Digeétion
& Compoéting?

|

Collection Collection

Extraction of

Biochemical Lt
Feed$tock?®

Energy Recovery

Landfill

Leakage



