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Four messages | wish to get across

1. Inindustrial countries, and across the globe, we are on a dangerous
track of using ever more resources with the help of ever more energy
from fossil fuels, thus destabilizing global geo-biospherical cycles.

2. Resource use is driven by population, income, development (transition
from agrarian to industrial) and, as a constraint, population density

3. There have been two distinct phas
British phase/type (coal, iron, railways, gradually since 1700) and the
US-American phase/type (oil, electricity, cars, green revolution,

American way of life, since 1930/1945). They gradually spread
throughout the world. The latter lost momentum but keeps locked in
since mid 1970.

4. The current crisis is not an economic crisis only; it offers a structural
chance of finding a new pathway, a more sustainable sociometabolic
regime 1 a transition that is overdue.
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Message 1. dangerous metabolic track
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Metabolic scale:

Global primary energy supply 1900-2005
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Metabolic scale:
Global materials use 1900 to 2005
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Global land-use change 1700-2000
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Global sociometabolic scale

The sociometabolic scale of the world economy has been
Increasing by one order of magnitude during the last century:
Materials use: Froni billion tons to over 60 bio t
(extraction of primary materials, DE = DMC).
Energy use: From4 EJ primary energy to 480 EJ
(TPES, commercial energy only).
Land use: fron25 mio km2 cropland to 50 mio km2

Definition: sociometabolic scale is the size of the overall
annual material (DMC) or primary energy input (TPES, DEC)
of a socio-economic system, measured according

to established standards of MEFA analysis.
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Message 2:
Drivers of growth of resource consumption

(1) Population numbers

2)iDevel opment o i n the sense
agrarian to the industrial regime.

(3) Rising income (GDP)
(4) Human settlement patterns: higher population
density allows lower resource use
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Drivers: population and income
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Metabolic rates:

global material and energy use per capita
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Metabolic rate

The global metabolic rate:
Moderate growth from 1900 to 1945 (0.2%);
Rapid growth from 1945 to 1973 (1.6%);
Stabilization from 1973 to 2000 (0.6%) despite substantial
economic growth, to 8t/cap (DMC) and 60 GJ/cap (TPES).
Since 2000: a new phase of growth (3.7%) can be observed.

Definition: Metabolic rate is the metabolic scale of a
socio-economic system divided by its population number
= annual material / energy use per capita

It represents the biophysical burden associated to an
average individual
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Metabolic rate (DMC/cap) vs. income (GDP/cap):
no sign of NnKuznet s
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Global metabolic rates and global GDP/capita
1960-2005
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Drivers: development (agrarian T industrial
transition) and population density
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the agrarianindustrial transition: from biomass
to fossil fuels in the UK
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the energy transition 172D0- latecomers
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Reduction of agricultural population, and
gain in income 1600-2000

Share of agricultural population GDP per capita [1990US$)
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Metabolic rates of the agrarian and industrial regime
transition = explosion

Agrarian Industrial Factor
Energy use (DEC) per capita [GJ/cap] 40-70 150400 35
Material use (DMC) per capita [t/cap] 3-6 1525 35
Population density cap/km?] <40 <400 3-10
Agricult ural population %] >80% <10% 0.1
Energy use (DEC) perarea  [GJ/ha] <30 <600 10-30
Material use (DMC) per area [t/ha] <2 <50 10-30
Biomass (share of DEC) %] >05 10-30 0.1:0.3
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Metabolic rates

by development status and population density
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Constraint: Population density

A High resource consumption is driven by development
(metabolic regime transition) and income, and constrained
by population density

A Population density works as a constraint because of lack of
space for extended extraction processes (such as mining)
and waste deposition, and because pollution from resource
extraction and use directly harms people

A But also: high density living allows material well being at
much lower energy and material cost. This is mainly due to
better capacity utilization of infrastructure (urban settlement
patterns).
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Message 3. sociometabolic transitions in
the 20th Century

1. British phase of industrial development
phasing out ~ 1930

2. US phase (Fordism, American Way of Life)
phasing out ~ 1973

3. Next society (knowledge? Information?)
not yet phasing in, lock-in situation
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Metabolic rates and metabolic phases:
global material and energy use per capita

100,0 10,0
—8— TPES/cap (primary y-

axis) 2000
—a— DMCJ/cap (secondary y-

80,0 1 axis) [ 80
< Materials —
S 60,0 60 2
8 o
g S
3 =,
@)
0 3

o 400 4.0

Energy

20,0
1945
British USA
omwow
OO0 dd NN MM I ITODWO O K
O OO D OO OO DD O O
™ A A A A A A A A A A A A

socialecologyvienna @)

Source: after Krausmann et al. 2009 ALPEN-ADRIA
UNIVERSITAT

KLAGENFURT

Fischer -Kowalski | Davos |9  -2009| 25




National trends: material metabolic rates
(resource use in tons / capita) 1935 - 2005
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Notable trends in material resource use

A Apparently, since the first oil crisis in 1973, all major
Industrial countries have stabilized their resource use /
capita (metabolic rates), although at different levels

A Japan has managed to lower its material use rates in the
past 15 years through well designed policies by ~30%

A Many developing countries have started increasing their
metabolic rates; some very large countries (China, India)
have only recently gained momentum, some countries (esp.
In Africa) have not even started

A Despite an expected slowdown in population growth, these
trends will lead to an explosive rise in global resource
demand
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Projections of resource use up to 20501
three forced future scenarios

Global metabolic rates in t/cap

Global metabolic scales in billion tonnes
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Three forced future scenarios of resource use

1.

Freeze and catching up: industrial countries maintain
their metabolic rates of the year 2000, developing
countries catch up to same rates

Factor 2 and catching up: industrial countries reduce
their metabolic rates by factor 2, developing countries
catch up

Freeze global DMC: global resource consumption of
the year 2000 remains constant by 2050, industrial and
developing countries settle for identical metabolic rates

Built into all scenarios: population (by mean UN projection),

development transitions, population density as a constraint
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Message 4:

a new transition, to a sustainable industrial
metabolism, Is overdue!

And

YES, WE CAN!
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Results: HDI vs. Carbon
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