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Short Background: DiscussionShort Background: Discussion
about Sustainability Policyabout Sustainability Policy
From sustainability to survivable development analysisFrom sustainability to survivable development analysis
The strategic role of ecoThe strategic role of eco--innovation policy and STI policy isinnovation policy and STI policy is
increasingincreasing
Risk and scenario analyses should be integrated in industialRisk and scenario analyses should be integrated in industial
ecology projects/programsecology projects/programs
Weak signals and Wild Cards of sustainability trends requireWeak signals and Wild Cards of sustainability trends require
more critical attentionmore critical attention
Emerging professional challenge: CoEmerging professional challenge: Co--operation with the expertoperation with the expert
communities and the communities of practice in futures makingcommunities and the communities of practice in futures making
processesprocesses
Network economy and sustainabilityNetwork economy and sustainability
Foresight, change management and action research triangleForesight, change management and action research triangle
needs more research activity in the field of IEneeds more research activity in the field of IE



Finland in foresight world (PopperFinland in foresight world (Popper
2009)2009)

Finland



Sustainability research tradition inSustainability research tradition in
the FFRC, TSE, some examplesthe FFRC, TSE, some examples

--Global trend analyses (decomposition methodology) related to globalGlobal trend analyses (decomposition methodology) related to global
climate change/energy policy (example projects SMILE, DECOIN etc. for the EU)climate change/energy policy (example projects SMILE, DECOIN etc. for the EU)
--Advanced Sustainability Analysis (ASA) FrameworkAdvanced Sustainability Analysis (ASA) Framework
--European Sustainability Strategy Network (European Sustainability Strategy Network (http://www.sustainabilityhttp://www.sustainability--

strategy.net/strategy.net/ ))
--Sustainability Scenario FrameworksSustainability Scenario Frameworks
--Sustainability Indicator StudiesSustainability Indicator Studies
--Information Age Sustainability Analyses (TERRA 2000,Information Age Sustainability Analyses (TERRA 2000, http://www.terrahttp://www.terra--

2000.org/2000.org/))
--Responsible Business and Business Ethics (Centre for Responsible Business,Responsible Business and Business Ethics (Centre for Responsible Business,

CEREBIN Web:CEREBIN Web:
http://www.tse.fi/FI/yksikot/erillislaitokset/tutu/tutkimus/tutkimusryhmat/cerehttp://www.tse.fi/FI/yksikot/erillislaitokset/tutu/tutkimus/tutkimusryhmat/cere
b/Pages/default.aspxb/Pages/default.aspx

--Mekong River RG Sustainable Energy in the Mekong River:Mekong River RG Sustainable Energy in the Mekong River:
http://www.mekong.fi/http://www.mekong.fi/

--Sustainable Development Wild Cards and Science, Technology and InnovationSustainable Development Wild Cards and Science, Technology and Innovation
Policy of the European Union (iKnow project), years 2009Policy of the European Union (iKnow project), years 2009--20112011

--EcoEco--Innovation Observatory (EIO) project starting in 2010Innovation Observatory (EIO) project starting in 2010
--IFs/ASA scenario model analyses with Prof. Barry Hughes/University of DenverIFs/ASA scenario model analyses with Prof. Barry Hughes/University of Denver



Next examplesNext examples

Next futures analyses are examples,Next futures analyses are examples,
which are are based on the IFswhich are are based on the IFs
model developed by Prof. Barrymodel developed by Prof. Barry
Hughes and his research teamHughes and his research team
This kind of scenario analyses areThis kind of scenario analyses are
performed in European Consumerperformed in European Consumer
Preferences 2030: Consequences forPreferences 2030: Consequences for
Science and Policy (EU project in theScience and Policy (EU project in the
years2010years2010--2011)2011)



Futures Studies and Industrial Ecology: ManyFutures Studies and Industrial Ecology: Many
Fermanent Research Areas Relevant for SDFermanent Research Areas Relevant for SD

Example1: COExample1: CO22 ––emission development in the world regions before theemission development in the world regions before the
year 2100year 2100
Example2: OPEC vs. OECD countiresExample2: OPEC vs. OECD countires´́shares in the world oil productionshares in the world oil production
before the year 2100before the year 2100
Example 3: Price of oil (in dollars) in the world energy market before theExample 3: Price of oil (in dollars) in the world energy market before the
year 2100year 2100
Exaple 4: World energy sources in the future before the year 2100:Exaple 4: World energy sources in the future before the year 2100:
Baseline scenario analysisBaseline scenario analysis
Example 5: Annual CO2 emissions of the EU25Example 5: Annual CO2 emissions of the EU25 --countries analyzed by 3countries analyzed by 3
alternative scenarios (one SD scenario)  before the year 2100alternative scenarios (one SD scenario)  before the year 2100
Example 6: The use of global water resources in the world analyzed by 3Example 6: The use of global water resources in the world analyzed by 3
alternative scenarios (one SD scenario)  before the year 2100alternative scenarios (one SD scenario)  before the year 2100
Example 7: Scenario analysis of poverty development (poverty numbers)Example 7: Scenario analysis of poverty development (poverty numbers)
in the world before the year 2100 if SD policies are adoptedin the world before the year 2100 if SD policies are adopted
Example 8: NorthExample 8: North--South Ratio: Richest 10% over poorest 10% in 3South Ratio: Richest 10% over poorest 10% in 3
alternative scenarios (one SD scenario) before the year 2100alternative scenarios (one SD scenario) before the year 2100
Example 9: Global Gini Index in 3 alternative scenarios (one SD scenario)Example 9: Global Gini Index in 3 alternative scenarios (one SD scenario)
before the year 2100before the year 2100
Example10: World population development in 3 alternative scenarios (oneExample10: World population development in 3 alternative scenarios (one
SD scenario)  before the year 2100SD scenario)  before the year 2100



Example 1: CO2Example 1: CO2 ––emissions development in the worldemissions development in the world
regions before the year 2100 in the UNEP regionsregions before the year 2100 in the UNEP regions
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Example 2: OPEC vs. OECD countiresExample 2: OPEC vs. OECD countires´́shares in the worldshares in the world
oil production before the year 2100oil production before the year 2100
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Example 3: Price of oil (in dollars) in the world energyExample 3: Price of oil (in dollars) in the world energy
market before the year 2100market before the year 2100
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Exaple 4: World energy sources in the future before theExaple 4: World energy sources in the future before the
year 2100: Baseline scenario analysisyear 2100: Baseline scenario analysis
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Example 5: Annual CO2 emissions of the EU25Example 5: Annual CO2 emissions of the EU25 --
countries analyzed by 3 alternative scenarios (one SDcountries analyzed by 3 alternative scenarios (one SD
scenario)  before the year 2100scenario)  before the year 2100
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Example 6: The use of global water resources in the worldExample 6: The use of global water resources in the world
analyzed by 3 alternative scenarios (one SD scenario)analyzed by 3 alternative scenarios (one SD scenario)
before the year 2100before the year 2100
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Example 7: Scenario analysis of poverty developmentExample 7: Scenario analysis of poverty development
(poverty numbers) in the world before the year 2100 if SD(poverty numbers) in the world before the year 2100 if SD
policies are adoptedpolicies are adopted
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Example 8: NorthExample 8: North--South Ratio: Richest 10% over poorest 10%South Ratio: Richest 10% over poorest 10%
in 3 alternative scenarios (one SD scenario) before the yearin 3 alternative scenarios (one SD scenario) before the year
21002100
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Example 9: Global Gini Index in 3 alternative scenariosExample 9: Global Gini Index in 3 alternative scenarios
(one SD scenario) before the year 2100(one SD scenario) before the year 2100
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Example10: World population development in 3 alternativeExample10: World population development in 3 alternative
scenarios (one SD scenario) before the year 2100scenarios (one SD scenario) before the year 2100
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Foresight triangle (Miles 2003)Foresight triangle (Miles 2003)



PopperPopper´́s (2008) Foresight Diamonds (2008) Foresight Diamond



To help protect your privacy, PowerPoint prevented this external picture from being automatically downloaded. To download and display this picture, click Options in the Message Bar, and then click Enable external content.

Typical Foresight Process (Popper 2008)Typical Foresight Process (Popper 2008)

http://www.sitemeter.com/stats.asp?site=sm5mekong-projects
http://sm5.sitemeter.com/stats.asp?site=sm5mekong-projects


Used Capacity of ForesightUsed Capacity of Foresight
Methodology Arsenal (Popper 2008)Methodology Arsenal (Popper 2008)



Foresight & futures studies:Foresight & futures studies:
Multidisciplinary & multimethodMultidisciplinary & multimethod
scientific activity (Popper 2008)scientific activity (Popper 2008)



Foresight: Networked bridgeForesight: Networked bridge
between sciences (Popper 2009)between sciences (Popper 2009)



iKnow framework of future issuesiKnow framework of future issues
(Popper 2009): High relevance for(Popper 2009): High relevance for
current sustainability policy discussioncurrent sustainability policy discussion



Economic growth and environment:Economic growth and environment:
4 alternative perspectives4 alternative perspectives
PositionPosition Economic growth is:Economic growth is: Policy suggestionsPolicy suggestions

are:are:
Radical supporterRadical supporter good for the environment as it is

required for R&D and dynamic
processes

to stimulate growth and
to assure the free
functioning of markets

ConditionalConditional
supportersupporter

good for the environment because
required for funding environmental
policy

to stimulate growth while
Simultaneously
implementing
environmental policy

Weak antagonistWeak antagonist harmful to the environment
because of physical output growth

to implement
environmental policies
that may reduce growth
in “dirty” sectors of the
economy

Strong antagonistStrong antagonist harmful to the environmentharmful to the environment
because of physical output growthbecause of physical output growth

to reduce or to abolishto reduce or to abolish
economic growtheconomic growth



Sustainability window and tunnelSustainability window and tunnel
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A sustainability window and tunnel. In order to achieve sustainable development environmental stress
must be lowered. This means lower energy and material requirements and fewer emissions. On the
other hand, too rapid a change in the socio-economic system in order to achieve the environmental
goals may cause socio-economic problems such as unemployment, slow growth, loss of
competitiveness etc. To map the boundaries of the “tunnel of sustainable development” it is possible,
by using the presented theory, to develop indicators of the socio-economic limits such as GDP growth,
capital accumulation and unemployment and the environmental limits such as emissions and material
use. (Malaska, Luukkanen and Kaivo-oja 1999, 11, see also a figure presented by Spangenberg 1995)



Basic scenario analysis of sustainabilityBasic scenario analysis of sustainability
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DeDe--linking and relinking hypothesislinking and relinking hypothesis

(a) (b) (c) (d) (e)

Re-linking

Relative
re-
linking

Absolute
(strong)
de-
linking

Relative
(weak)
de-
linking

Environmental
pressure

GDP



Luukkanen-Kaivo-oja-Vehmas
De-linking & Re-linking Model
(2003)
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DeDe--linking and relinking and re--linking tests for thelinking tests for the
European Union, Japan, USA, India, ChinaEuropean Union, Japan, USA, India, China
and Brazil: Weak deand Brazil: Weak de--linking dominateslinking dominates

19731973--19801980 19801980--19901990 19901990--19991999 19731973--19991999

COCO22
MtonMton

GDPGDP
billionbillion
USDUSD

(CO(CO22//
GDP)GDP)
ton/100ton/100
0 USD0 USD

COCO22
MtonMton

GDPGDP
billionbillion
USDUSD

(CO(CO22//
GDP)GDP)
ton/100ton/100
0 USD0 USD

COCO22
MtonMton

GDPGDP
billionbillion
USDUSD

(CO(CO22//
GDP)GDP)
ton/100ton/100
0 USD0 USD

COCO22
MtonMton

GDPGDP
billionbillion
USDUSD

(CO(CO22//
GDP)GDP)
ton/100ton/100
0 USD0 USD

EUEU --00 948948 --0.100.10 --171171 15131513 --0.130.13 44 11771177 --0.050.05 --167167 36383638 --0.280.28

JapanJapan --2222 438438 --0.140.14 150150 993993 --0.090.09 109109 376376 --0.010.01 236236 18071807 --0.230.23

USAUSA --3636 854854 --0.180.18 162162 19351935 --0.220.22 693693 23422342 --0.090.09 819819 51305130 --0.500.50

IndiaIndia 9393 181181 0.040.04 260260 594594 0.020.02 313313 877877 --0.020.02 667667 16521652 0.040.04

ChinaChina 513513 245245 0.150.15 863863 11161116 --0.580.58 672672 27962796 --0.560.56 20482048 41574157 --0.990.99

BrazilBrazil 6262 318318 --0.000.00 1515 126126 --0.010.01 9999 235235 0.040.04 176176 279279 0.030.03



DeDe--linking and relinking and re--linking tests for thelinking tests for the
European Union, Japan, USA, India,European Union, Japan, USA, India,
China and BrazilChina and Brazil

19731973--19801980 19801980--19901990 19901990--19991999 19731973--19991999

EUEU--1515 WeakWeak
dede--linkinglinking

WeakWeak
dede--linkinglinking

WeakWeak
dede--linkinglinking

WeakWeak
dede--linkinglinking

JapanJapan WeakWeak
dede--linkinglinking

WeakWeak
dede--linkinglinking

ExpansiveExpansive
rere--linkinglinking

WeakWeak
dede--linkinglinking

USAUSA WeakWeak
dede--linkinglinking

WeakWeak
dede--linkinglinking

WeakWeak
dede--linkinglinking

WeakWeak
dede--linkinglinking

IndiaIndia WeakWeak
dede--linkinglinking

WeakWeak
dede--linkinglinking

WeakWeak
dede--linkinglinking

WeakWeak
dede--linkinglinking

ChinaChina WeakWeak
dede--linkinglinking

WeakWeak
dede--linkinglinking

WeakWeak
dede--linkinglinking

WeakWeak
dede--linkinglinking

BrazilBrazil WeakWeak
dede--linkinglinking

ExpansiveExpansive
rere--linkinglinking

ExpansiveExpansive
rere--linkinglinking

WeakWeak
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EKCEKC--hypothesis test results for the EU,hypothesis test results for the EU,
USA, Japan, China, India and BrazilUSA, Japan, China, India and Brazil

Country/regionCountry/region COCO22 TPESTPES

EUEU--1515 strongstrong EKCEKC NoNo NoNo

EUEU--1515 weakweak EKCEKC YesYes YesYes

JapanJapan strongstrong EKCEKC NoNo NoNo

JapanJapan weakweak EKCEKC YesYes Yes?Yes?

USAUSA strongstrong EKCEKC NoNo NoNo

USAUSA weakweak EKCEKC YesYes YesYes

ChinaChina strongstrong EKCEKC YesYes YesYes

ChinaChina weakweak EKCEKC YesYes YesYes

IndiaIndia strongstrong EKCEKC YesYes NoNo

IndiaIndia weakweak EKCEKC YesYes Yes?Yes?

BrazilBrazil strongstrong EKCEKC NoNo NoNo

BrazilBrazil weakweak EKCEKC NoNo NoNo



Trends of EKC curves in the EU, USATrends of EKC curves in the EU, USA
and Japan, COand Japan, CO22 emissions per GDPemissions per GDP
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Trends of EKC curves in the EU, USATrends of EKC curves in the EU, USA
and Japan, COand Japan, CO22 emissions per capitaemissions per capita
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Trends of EKC curves in the EU,Trends of EKC curves in the EU,
USA and Japan, TPES/GDPUSA and Japan, TPES/GDP
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Trends of EKC curves in the EU,Trends of EKC curves in the EU,
USA and Japan, TPES per capitaUSA and Japan, TPES per capita
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Trends of EKC curves, CO2 emissionsTrends of EKC curves, CO2 emissions--
GDP per capita trade off in China, IndiaGDP per capita trade off in China, India
and Braziland Brazil
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Trends of EKC curves, TPESTrends of EKC curves, TPES--GDP perGDP per
cap trade off in China, India and Brazilcap trade off in China, India and Brazil
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SummarySummary
Futures & foresight research programs are planning andFutures & foresight research programs are planning and
management science programs, which are highly useful for longmanagement science programs, which are highly useful for long--
range industrial ecology planningrange industrial ecology planning
The interest of futures generations and analytical SD policyThe interest of futures generations and analytical SD policy
requires professional futures analysesrequires professional futures analyses
There are broad coThere are broad co--operation options for foresight and futuresoperation options for foresight and futures
studies with different fields of industrial ecologystudies with different fields of industrial ecology
Advanced Sustainability Analysis (ASA) is an interestingAdvanced Sustainability Analysis (ASA) is an interesting
application to analyse critical trends of SD, today it is also a partapplication to analyse critical trends of SD, today it is also a part
of global IFs simulation systemof global IFs simulation system
The FFRC DeThe FFRC De--linking and Relinking and Re--linking Analysis Model provides alinking Analysis Model provides a
useful analytical tool for modern scientific sustainability researchuseful analytical tool for modern scientific sustainability research
Trend analysis, scenario analysis and wild cards analysis areTrend analysis, scenario analysis and wild cards analysis are
providing a lot of interesting applications for new SD analysesproviding a lot of interesting applications for new SD analyses



I thank you for attention!I thank you for attention!

Research Director, Dr Jari
Kaivo-oja
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Turku School of Economics
Tel. +358 (2) 4814 526,
GSM +358 (50) 502 7030
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