CARL

VON

OSSIETZKY
universitat|OLDENBURG

Jecoupling

Source: http://www.thegreenmarketoracle. C

i
3 RENEWABLES

S —————



CARL

VON

OSSIETZKY
universitat|OLDENBURG

Outline

* Decoupling: the concept and its implications
* Relative decoupling
e Absolute decoupling

* Wellbeing/development indicators (HDI, HPI, EDI)
* Behaviour and influencing factors

* Equity and convergence
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Decoupling

, The conventional response to the dilemma of growth is to appeal
to the concept of ‘decoupling’ “ (T. Jackson, 2009, p. 67)
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Decoupling

“World energy growth has historically
gone hand in hand with population
and economic grOWth- NOt only Wil/ FIGURE 1. THE DECOUFLING OF ENERGY FROM KEY PARAMETERS
energy decouple from carbon in the S

coming decades, but, in our view,
global energy supply will peak and
slowly decline in the context of

250% =

GDP

continued (but slowing) population —
and economic growth.
This is linked to accelerating energy 150%

efficiency on a global scale, driven in
the main by the growing share of
electricity in the energy mix, with
losses reduced through the steady
uptake of efficient renewable
sources”. (DNV-GL, 2017)
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Decoupling

Relative decoupling

* It works!

* Strong economic motivation behind (less
production costs)

e Strongly efficiency-driven

Carbon intensity

Figure 5: Carbon-Intensity of the US and European Economies
Index, 2000=100, CO2 emissions from fossil fuel combustion only using IPCC methodology
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Sourcs: EPA, EEA, EIA, EuraStat, BEA and Rhodium Group estimates

Source: http://rhg.com/wp-content/uploads/2013/05/fig5.gif

Index (1990=100)

Energy intensity

Index for 1990 to 2005

120
110
100
20
80
70
60
50
40
30 | |
1990 1995 2000 2005
=== Brazil = ROV
QECD Pacific = |JS & Canada
South Africa = Russia
== OECD Europe India
Mexico = China

Source: IEA, 2008



CARL
VON

OSSIETZKY
universitat|OLDENBURG

Decoupling

Relative decoupling
Carbon intensity:

by regions and over longer time frame
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Figure 5.2 CO, intensity of GDP across nations: | 980-2006°

Source: Jackson, 2009
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Decoupling

Absolute decoupling
Quite a different picture!
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Figure 5.3 Trends in fossil fuel consumption and related CO,: 9802007

Source: see note 9.
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Decoupling
Absolute decoupling

Material intensity:

1975 = 100
i
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Figure 5.1 Relative decoupling in OECD countries 1975-20007
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Figure 5.4 Direct matenal consumption in OECD countries: |975-2000'"

Source: Jackson, 2009
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Decoupling

Absolute decoupling

Global trends in primary metal extraction
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Figure 5.5 Global trends in primary metal extraction: [990-2007"

Source: Jackson, 2009
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Decoupling

The arithmetics of decoupling

The Ehrlich Equation

Impact
=P xAXT | production: population
Affluence: income per person (e.g. GDP per capita)
Technology factor: impact per dolar
(e.g. energy or carbon intensity)

Source: Jackson, 2009
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Decoupling

The arithmetics of decoupling

The Ehrlich Equation

Impact
I=PxAXT  production: population
Affluence: income per person (e.g. GDP per capita)
Technology factor: impact per dolar
(e.g. energy or carbon intensity)

v

T, Relative decoupling: Necessary! But needs to decrease faster
than the increase in P or A to produce

absolute decoupling!!!

Source: Jackson, 2009
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Decoupling

The arithmetics of decoupling

The Ehrlich Equation

Impact
I=PxAXT  production: population
Absolute figures for Affluence: income per person (e.g. GDP per capita)
the variables Technology factor: impact per dolar

A (eg energy or Carbon intenSity)

v

Relative decoupling: Necessary! But needs to decrease faster
than the increase in P or A to produce
absolute decoupling!!!

v

dl=dP + dA + dT

Growth rates figures
for the variables Source: Jackson, 2009
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Decoupling

The arithmetics of decoupling

The Ehrlich Equation

Impact
I=PXAXT  production: population
Affluence: income per person (e.g. GDP per capita)
Technology factor: impact per dolar
(e.g. energy or carbon intensity)

Necessary! But needs to decrease faster
than the increase in P or A to produce
absolute decoupling!!!

Example: Current carbon intensity growth rate = -1,3% (relative decoupling achieved!)

Population growth = +0,7%; Affluence = +1.4% (GDP per capita);
(Target) | =-4,9% (to achieve 450 ppm in 2050 (IPCC))
-> Required T (carbon intensity) = ?7?

Source: Jackson, 2009
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Decoupling

The arithmetics of decoupling

The Ehrlich Equation

Impact
I=PxAXT  production: population
Affluence: income per person (e.g. GDP per capita)
Technology factor: impact per dolar
(e.g. energy or carbon intensity)

Necessary! But needs to decrease faster
than the increase in P or A to produce
absolute decoupling!!!

Example: Current carbon intensity growth rate = -1,3% (relative decoupling achieved!)

Population growth = +0,7%; Affluence = +1.4% (GDP per capita);
(Target) | =-4,9% (to achieve 450 ppm in 2050 (IPCC))
-> Required T (carbon intensity) = -7%

Source: Jackson, 2009
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Decoupling

The arithmetics of decoupling....

The Ehrlich Equation |=PxAXT
800
. 7004 Scenario |: 9 billion people; trend income growth
O & Scenario 2: || billion people; trend income growth
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Figure 5.6 Carbon intensities now and required to meet 450 ppm target™

Source: Jackson, 2009
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Wellbeing indicators

The arithmetics of ... Source: UNDP, 2013

Inequality-adjusted DIMENSIONS  Long and healthy life Knowledge A decent standard of living
_ G D P ? —') Human Development
- o e Index (IHDI) INDICATORS Lifa expactancy at birth Meanyears  Expected yoars GNI per capita (PP §)

of schooling of schoaling

DIMENSION Life expactancy Yoars of schoaling Income,/consumption
INDEX

INEQUALITY- Inaquality-adjusted Inaquality-adjusted Inequality-adjusted
ADJUSTED lifa axpectancy indax education index incoma index
INDEX

Inequality-adjusted Human Development Index (IHDI)

F%nde:;llrllequalmf DIMENSIONS Health Empowerment Labour market
ndex
G INDICATORS Matemnal  Adolescent Femnals and male population  Female and mala shares of Famzle and mala
miortality fartility with at laast pariiamentary seats labour force
ratio rata secandary education participation rates
DIMENSION Femala reproductive Female empowerment Female |abour Male empowerment Idale labour
INDEX haalth indax indax markat index index markat index
Famala gandar indax Male gendar indax

Gender Inequality Index (GII)

Multidimensional DIMENSIONS Health Education Standard of livin
Poverty Index (MP1) _— g

INDICATORS Mutrition Child mortality Years Children Cooking fual Toilat Water Electricity Floor Assats
of schooling | enrolkd

POVERTY Intensity Haeadcount
MEASURES of poverty ratio

Multidimensional Poverty Index (MP1}
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Wellbeing indicators

The arithmetics of ...
= GDP??

Human Development Index

Source: UNDP, 2013

Human Development DIMENSIONS Long and healthy life Knowledge A decent standard of living

Index (HDI)

INDICATORS Life expectancy at birth Expected years  Mean years GMNI per capita {PPF §)
of schooling | of schooling

DIMENSION Life expectancy index Education index GNI index

Human Development Index (HDI)
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m Overall progress, significant variability

Worldwide trends in the Human Development Index, 1970-2010
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Wellbeing indicators

Influencing factors

Relationship between economic growth and the HDI and its nonincome components, 1970-2010

HDI change Nonincome HDI change
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Note: Based on the analysis of deviation from fit (see box 2.1 in chapter 2 and Technical note I). Income is per capita GDP. Thicker regression line ¢ H p H
indicates relationship is statistically significant. 02 o DR D ‘ ----------- - ‘f
»In a 1999 article, Life during Growth, William Easterly found a ’ | | | | |
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Wellbeing indicators

Influencing factors
Helationship between ineqguality in health, education and income and HOI levels, 2010
Inequality in health, % loss Inequality in sducation, % ks Inequality in income, % boss
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Maote: The percentage loss assodated with inequality i each dimension is defined inchapter 5 See Technical mote 2 for detalls on measuing multdimensional inequality.

Source: HORO caloulations using data from the HORO database.

»In a 1999 article, Life during Growth, William Easterly found a remarkably weak association
between growth and quality of life indicators such as health, education, political freedom, conflict and
inequality” (UNDP, 2010)
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Wellbeing indicators

Influencing factors
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Wellbeing indicators

Influencing factors
GDP as ,resource intensive“!

Source: www.theoildrum.com

energy demand and GDP per capita (1980-2002)
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Source: UN and DOE EIA
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Wellbeing indicators

Influencing factors

GDP as ,resource intensive”! -> reduction and convergence

Resouce and
Energy Use

« World average energy consumption:
70 GJ/cap/a
Currently GER= 162 GJ/cap/a
+ = 1/3 of EU energy consumption per capita!

= 2000W/cap (ca. 65GJ/cap/a)

« Compatible with the carrying capacity of
biosphere

« Implies a factor 4 increase in energy and
material efficiency -> factor 4 decrease in T

Industrialized Countries (1Cs)

Developing Countries (DCs)

|=PxAXT

today

future time

Source: Hennicke. 2014
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Wellbeing indicators |=PxAXT

Influencing factors
GDP as ,resource intensive”! -> reduction and convergence
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Wellbeing indicators

Influencing factors
GDP as ,resource intensive”! -> reduction and convergence

Watts per person (R
7m On the way to the 2000-watt society

6000
5000
4000
m On 30 Novemnber 2008, the City of Zurich made & ground-
brealeng decision. Over three quarters of the alectoral roll
voled in favour of Zurich doing Te following.
C it t o
Reducng its energy consurmption to 2000 wetts
2000 por eron
= Reducing its annual CO; emissions 1o one tonne per
person by 2080.
5 - v ges and energy
Fossil fuels (Goal: 2000 watts and = Not snewing  invesimant i ruciear power panta
1000 1ton of C0, emissions — © ©
rumen-ncuced cimate change, but there are &iso socal,
m ‘economic and ethical srguments which speak in favour of
lower anargy consumption. As & 2000-wett sociaty, Zurch
Source: Novatiantis s better equipped for fimes of scarce and expensive energy
0 T T resources, but the fact that the goals are set in the munic-

1900 1950 2000 20850 2100 2150 ey e o i oty st

resicdents and the local aconamy, but also good cooparation
with political bodies at higher levels, namely the canton and

Source: Hennicke. 2014

=P XxAXT



Source: UNDP,

CARL

VON

OSSIETZKY
universitat|OLDENBURG

x
[ ir
° ° e PRp—— - PR——
< o9 oy sm_"..._ -'-,ﬁ;;;"'r-""‘
Fansrer t0o MoDpolil Soll o i
§' | . T decrease
—_— U'? B ’
3 05F  J4oma A decrease?
= 0s5fF 1975 regression
E ’ SR —Mwudm i
O
§ u“ : . Il L L L L J
I g 50 100 150 200 250 300 50
Primary Energy (GJ per cap)
5
§ T SPAN
< o9l oA :;ffj'gazzrf_ e e e
E 08r %ju s LRIFED STATES
& ot
® p
3 08F /4 o
E 0sf ol
g 04 1 1 1 . ) ,
o 0 1 2 3 4 5 s

Emissions (tons C per cap)

Source: Steinberger and Roberts, 2010

Related questions:

* How energy intensive is mobility in Germany (T-factor)?

 What is the interdependence between personal mobility and GDP in Germany?

* What would be the current A factor?

* What would be the equivalent to a convergency at 2000W for mobility in Germany?
How would the T (and possibly A) factor(s) look like for it?
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