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1 Colleagues and the press call Schmidt-Bleek CThe father of dematerializationQ In 2001 he received
the Takeda Global Environment Award, Orhe Japanese Nobel Price for EnvironmentQ together with E.
U. von WeiszsScker. The present communication is based on Schmidt-Bleek@ newest book entitled:
ONutzen wir die Erde richtig?fAre we using the earth wisely?), Fischer, 2006 (Chinese version
available), aswell as other books published by him since 1993.
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FUTURE
BEYOND CLIMATIC CHANGE

F. Schmidt-Bleek

Summary

Climatic change is commanly thought to be the ecdogical problem.But evenif we had solved
this crisis, the systemic mismatch betweenour ecanomic performance and the stahility of the
carrier systemearth would still remain.

For improving decisively the chances of human survival on our plaret, the world-wide
gereraion of welfare must be achieved by 2050 with a per capita ecdogical footprint of 1.8
ha, aper capita consumption of 5 D6 yearl tons of non-renewable material resources and an
emission of CO, not exceedng 2 tons per year and person. These goals imply a marifold
dematrializaton in the wedern world, but will allow rea®nalde growth in many poorer
countries These goals should be indeperdertly reviewed, and where need be adusted and
refinedin the light of growing experience and a changing world population.

Considerable pracical experience has shown that the chancesfor achieving thes goals are
reamnable from a techical point of view - without jegoardzing end use satisfaction.
However, the ecanomic framework of today, fiscal policies the price structure for labor and
natural reurces perverse subsidies the distribution of weath and heakh, aswell asthe wide
variation of acces to food and educaton, are not supporting at this time a promising future
with afuture.

Coherert key indicaibrs for social, institutional and in particular ecanomic progress toward a
more sustainald e future have not asyet beenageedto.

This paper de<sribes a systemsbasd approach for framing the ecdogical dimersion of
sustainahility.

Worries 2

In Gemmary and other industrialized countries unceriainty grows amang industrial leacdkers
about how to position their enterprises in view of the mounting ecdogical consequences
creaed by the tradtional system of production, distribution and consumption. Are life styles
charging, such asindicakd by the fast growing prefererces for OoQproducts? The debate
about climake change has suddeny and un-expectably taken on a high pitch, reulting in

previously unknown interse pressure to lower CO, emission 3. Thereis rising concern about
the reliade supply of accustomed raw materials - in addition to the potertial ecdogical
consequences of their use. How steepy will the prices of erergy cariers and raw materials
climb, pushed on by world wide uncontrolled speculation and in particular by mounting

2 This section is based on a discussion & the Wauppertal Institute on 25. October 2007. Present were: Dr.
Meyer, Professor of Economics, Univ. OsnabrYck; Klaus Wiegandt, former CEO of METRO and Editor
of the Fischer book series QCourage for SustainabilityQ Dr. Christa Liedtke, and Dr. Jola Welfens from
the Wupperta Institure; and the author of this contribution.

3 Mojib Latif, (Bringen wir das Klima aus dem Takt?0 (Are we disturbing the climatic rhythm?Q
Fischer, 2006
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demards of some 3 hillion pegple in emergng countries like China, India, and Brazi? In
addition to climaic change, should one articipate other ecdogical problems and in which part

of the world 4? The global population is still growing by some 80 million pegple every year,

the equivalert of the whole Germanpopulation S, Poverty, hunger, heath problemsand lack of
educaion among billions of pegole persist, and are even getting worse. The old economic
paradgm ard its yardsticks for measiring succes seemto becane brittle. But how could the

ecanomy be reshaped while keeping a robust, profitable and market-oriented systent? 6 And
what will be the costs and berefits? Who will be the losersand the winners? Could Germary,
can Europe go the necessary changesalone? Should they carry the bamer of ecological sarity
into the future?

Consumersin industrialized countries too, begn to pay closer attertion to environmertal

problems7. They begn to undergard that serious adustmerts of their life stylesareimminert,
in particular their erergy consumption. Uneasness is growing about being increasngly
exposed to previously unknown catagrophic evens like storms ard floods, lack of rain or too
much of it, foreg fires water shortages and heath problems and by rising costs of food,
erergy and insurance.

The current public debate about the origin of ernvironmertal problems, and options for their
solution, arefrequently percevedasconfusing and sometimesdriven more by special interess
and eay quick-fix-solutions, rather than by true careof political and industrial leacers for a
save future for humarkind. Why are the power plans given free rights to emit CO, and the
Oittle marOhasto accet inconveriencesand often pay for charge?1tOghe Chinese that cause
all these problems and the peaple in Africa with all their babies isnOtit? What if saving
gagline, turning off stand-by features and lowering the thermcstats do not stop climaic
changesbor areindeednot the erd of the ervironmental problems? Are we going to be poorer
tomorrow, are the pension planrs reliade? And what about the unemgdoymert? There seemto
be many more questions thanamnswers

Klaus Wiegandt, former CEO of METRO, and chairperson of his GForum fYr VerartwortungO

8 hasfinanced the publicaion of 12 books under the comman title Mut zur NachhaltigkeitO
(OCarage for SustainakilityO),written by well known experts in eay to undergard language,
and published by Fischer in Frarkfurt, 2006/2007. The principal purpose of this seriesis to
provide the backdrop for a vigorous public debate on the cawsesand dangers of ervironmental
charge, and off ering options for reaching harmany between humarkind and nature. The first
English trarslations will be availabe in 2008.

In this position paper | presert the outline of a rational systemsapproach for improving the
charnces for a long-term human existence on earth. Since 1989 | worked on this badcaly
simpleidea:First, we must creae our wealth and wellbeing with far less natural reourcesthan
hitherto the case, on the average we must dematerialize our wegern ecanomy by at leas a
factor 10. Second, tecmically thisis achevale through systemsinnovation without losing end

4 Stefan Rahmsdorf. K atherine Richardson, QWie bedroht sind die Ozeane?O(How much are the oceans
threatened?), Fischer 2007

S Rainer MYnzer, Albert F. Reiterer, OWie schnell wchst die Zahle der Menschen?0(How fast does the
globa population grow?), Fischer 2007

6 Bernd Meyer, QWie muss die Wirtschaft umgebaut werden? Perspektiven einer nachhaltigen
EntwicklungQ (How must we rebuild our economy? Perspectives of a sustainable development),
Fischer, December 2007

7 311 3%yer, Was vertr3t die Erde noch?0(How much can the earth endure?), Fischer, 2006
8 OForum for Responsibility®
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use satisfaction. Third we must organize a cost-neural shift of overheads, charges and taxes
from income to natural resources in order to (1) Interralize the costs of using nature, (2)
Stimulate ecoinnovation (3) Give incertives to producers for dematerializing goods ard
services (4) Create a price structure on the market that rewards purchasng and using eco
efficient goods and services and (5) make labor less costly and thus creat new jobs. Fourth,
we must use any other reasnable and cost-effective option availabe in order to lesen the use

of natural resources including through educaton 9, elimination of perverse subsidies 10,
review of normsand standards, and on occason new control legslation.

In brief, we needto add a new dimersion to the tradtional ernvironmertal protecion: Rather
thanjust fighting one symptom of our impact on the ecosphere after another, we must get to
the root cawse of our problems We must underdand the currertly fundamertal mismatch
between gereraing welfare for pegple and the stahility of the carrier system earh. And then
we must dedgn solutions for a more sustainad e future of humanlife on eath.

This paper addresses primarily the ecdogical dimension of sustainahlity. It stresses the
fundamerntal importance of the resource consumption and the use of land for meetng the needs
of peagple.

While dematerializaion is one of the fundamental environmertal requiremerts for moving
toward sustainahility, there are other issues that need be considered too. They include:
Charnging the way decisions are mack in governmert ard industry, adusting the framework
conditions of the ecanomy for meetng new challerges getting accistomedto a different kind
of consumption, and changing policy for improving social coheson.

It is high noon for govermments and enterprisesto undergand and incorporate sustainaklity
into an integrated, long-term and systemic precautionary policy concept and into regonsible
acions.

It is high noon for looking beyond GNP, beyond short-term corporate balance sheets and
beyond the casino indicator called stock market. Time is running out for patchwork debates
and patchwork solutions aimed at relieving symptoms insteadof curing the root cause for our
failurein creaing long laging wellbeing and happiness for pecple.

The services of nature and their sensitivity

Humars would not have appearedand survived on plaret earh without the servicesof nature.
These servicesare the essertial support for all life on earh. They include, for instance, the
availahility of liquid water and cleanair, edble plans and animals, the propagative power of
seeds and sperms, and a multitude of different elemerts and materials. They include the
formaion and maintenance of productive soil, a rich biodiversty, fitting climaic conditions
with appropriate temperatre ranges all linked to the water and carton cycles and they also
include the protecion from dangerous radation from outer space

In the solar systemand far beyond, only the eart canbe home to humars.

9 The Wuppertal Ingtitute trandates the Wiegandt-Fischer Series of books Bmentioned above - into
educational materia (contact J. Welfensor Christa Liedtke, www.wupperinst.org)

10 Norman Meyers with Jennifer Kent, CPerverse Subsidies 11SD, 1998, ISBN 1-895536-09-x
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Senices of nature cannot be gererated by technology on any noticealbe scale. Senices of
nature areindivisible and cost-free availade to all humars araund the globe. If they could be
traded on the market, they would obviously cary aninfinitely high price.

Senicesof nature undergo slow evolutionary changes as a natural proces. It is well known
that temperaure rangeson the earth and specieshave changed over time. However, ever since
humars walk the plaret, the average temperaure was around + 20 degee Centigrade, which
mears that in most parts water is a liquid ®and not ice or vapor. The biosphereon eart can

only function with liquid water 11,

Senices of nature are vulnerade to human economic actvities The root cause for these
changes imposed by humarkind is the indiscriminate tecmical use of nature. Humans with
their impatient attitude, and with the help of their technical power, have imposed rapd changes
on natural dynamic equilibriaand thus on the servicesof nature. One of the problemswith this
isthatit is not possible to predct the kind, the size and the locaion of the reaulting changes
because of the non-linearcomplexity of nature.

Already today, consequences thered can be observed e.g. increasng water shortages
de<ertification, soil erosion, declining ground water tables overgazing, deforedation through
firesin the US and Europe, tropical deforedation, massive extinction of species over fishing,
climaic changes and increasngly catagrophic evenslike hurricaresard fl oods.

Protecting the environment means safeguarding the continued services of nature that
support human life.

The earth has limits

The plaret eart is aclosed, alimited system asregards materials and surface areas Unlimited
material growth is therefae not possible, and neither is continuous growth of the human
population. Only erergy is availabe with pracically no limits in the form of solar radation
and its derivatives aswell asgeahemal erergy from within the earti. While solarradation is
the driving force for the earthOsiosphere, humarkind hasso far failed to seriously utilize this
“naturally nature-friendly” source for techical acivities Rater, we lift huge carlonaceaus
masesfrom the eart and put them on fire.

To top this scientificaly and ecdogicaly foolish approach a “triple-loss” strategy hasbeen
pursued in the Ruhr Area of Gemary - ard in other parts of the world as well: Coal is
removed from deep inside the eart, a practce that is still subsidized today. While coal was
important for producing steel and fuel for the industrializaton of Gemmary, and for fighting
two self-provoked world wars some of the consequences are these: CO, was (and still is)
emitted with the well publicized consequences Some 70000 heciaresof land have subsided
by an average of 6 metersor so and continue to sadck due to callapsing tunnels - with high
ersuing costs for regoring buildings, infragructures the bed of the Rhine river and a harbor.

11 wolfram Mauser, (Wie lange reicht die Ressource Wasser?0 (How long will the resource water
last?), Fischer, 2007

Schmidt-Bleek printed: 12/01/08 page 5



www.factorl O-ingitute.org
Prof. Dr. F. Schmidt-Bleek

In order to prevert water from flooding the dersely populated area that has subsided,
enormous quartities of water are pumped continuously, costing labor, captal, material and
electicity. Sametimesin the distart future, the quartity of electicity usedfor this proces will
surpass the erergy gainedfrom mining coal. The subsidy for using coal may thus continue “ad
infinitum”.

Many exampleslike this canbe found araund the world, demanstrating that thinking aheadin
systemic ways is not always applied For instance, virtually no secandary water supply systems
were installed in hundreds of millions of buildings araund the world during the pad 60 years
in order to make use of rainwater for flushing toilets, for irrigating parks, etc. Singapore
imports almost all water from Malaysia, and yet the goverrmert has steadadly refused to
require appropriate use of the abundart rainfall this country receives

Ecological Rucksacks and Factor 10

The ,,ecological rucksack* of a product is the total amount of natural matrial input (MI) B
from crade to the point of sale - for marufacturing a product or making it otherwise availade,

minus the weight of the product itself 12 The ecal ogical Rucksack of our artifacts is in maost
cass much heavier than the products themselves In addition, the lifetime of our products is
often deliberately limited, so asto make room for redacemerts in saturated markets. In other
words, the heawy invedmert of nature is not utilized intelligertly. Cars for instance are
consideredto be quite old after running 250000 kilometers Aircrafts, on the other hand, while
1000 times more complex, are used for 1000 times more kilometrs (of course with
exchanging vital partsin betweern).

On the average, Europears consume some 45 tons of non-renewalle resources per person
every year, plus 5 tons of biomass, plus more than 1000 tons of water (for drinking water we
needonly 1.5 tons yearly and in addition we needsome 15 tons for hygienic purposes. The
Fins consume 100 tons of natural matrial yealy, the US Americars 85, the Japanese 40, ard
the Chinese somewhat less with quickly growing tendency.

Typicaly, les than 5 % of the material resourcestaken from nature end up in products. The
red becaneswade on the way. More than 30 tons of nature is used to creae one ton of car,
and for marny other machines the ratio is similar. The rucksacks of Informaion and
Communication Tecmology [ICT] is tentimes heaver. The costs to nature for one bark order
perinterretis equal to that of producing four aluminum cars for beer.

It takes 1000 liter (one ton) of water to produce one kg of bread and 30 - 40 tons (40 cubic
meterg of water for the production of 1 kg of raw cotton in some cotton exporting countries In
addition, mary of the products we use have very big appetites for matrial and erergy once
they areput to work. Note: There is no service provided in the techhosphere without utilizing
goods and infragructures That mears that the rucksacks of servicesare very heaw, too.

In sum: The ecological rucksack of our products, including agricultural products, is enormous.
In other words, the resource productivity of our ecanomy is dismally low. Many published

12 £ schmidt-Bleek, (Der $kologische RucksackQ Hirzel 2004
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pracical examplesdemastrate, however, that this is not necesary from an engineeingsOard
consumerypoints of view 13,

The technical key for improving the protection of the services of nature is to increase
dramatically the production and consumption of dematerialized goods and services.

Eija Koski of Finland hascomposed alittle story to illustrate the realweight of things we use:

Mirjas Heavy Morning

Mirja wakes up and puts on her 12.5 kg heavy wristwatch. She slips into her 30 kg
heavy jeans, brews her coffee with the 52 kg weighing coffee machine and enjoys the
refreshing drink from her 1.5 kg heavy mug. After putting on her 3.5 kg weighing
Jogging shoes she gets on the way to the office on her 400 kg heavy bicycle. Once there,
she turns on her computer that weighs several tons and puts in her first call with the
help of her telephone weighing 25 kg.

Mirja’s day has begun as usual. Except this time it started with ecological rucksacks.

Many experts now agee that at leas a tenfold improvemert of the resource productivity of
presert-day artifactsis ecaomically 14 and ecdogicaly 15 necesary.

The principal eco-economic worries as regards natural materials have little to do with
their growing scarcity (“reduced natural capital”), but rather are related to the

consequences of their use 16,

As we have already seen it is the translocation and extraction of natural resurcesfor feedng
the metabolism of the tectosphere, and it is their return to the OcrateQin chemicaly ard
mechanically modified forms, which are the cawesfor altering the life-sustaining ecdogical
services Climaic change is but one typical example. It also demastrates why the market as
now constituted camot protectus from our ultimately suicidal form of welfare generaton.

In the early 90iesof lag certury, Facor 10 in wedern countrieswould have left afactor 2 - 5
in environmertal space for developing countriesto expand their use of nature on a per capita
bads. Practical experierce in industry indicates that Factor 10 and more can be achieved

without jegpardzing end-use satisfaction 17 18 19,

13 Thereisawedth of literature, citing many practical examples and giving practica advice on how to
dematerialize existing products and design new ones with increased resource efficiency with much less
input of natura resources from cradle to grave. See for example www.Wupperinst.org, www.factor-
10.indtitute.org, www.aachen-foundation.org

14 . Meyer, QWNie muss die Wirtschaft umgebaut werden? Perspektiven ener nachhaltigen
EntwicklungQ (How must we rebuild our economy? Perspectives of a sustainable development),
Fischer, December 2007

5F Schmidt-Bleek,: "Toward Universal Ecology Disturbance Measures®, Regulatory, Toxicology And
Pharmacology, Vol. 18, No. 3., Academic Press Inc., December 1993 (Trandation of the Wuppertal
Position Paper No 1, Mid-1992).

16 F. Hinterberger and M. Welfens,CBtoffpolitik und oekologischer Strukturwandel O Wirtschaftsdienst 8, 1994
17 ¢. Fusder et. al.: CDriving Eco-InnovationQ Pitman, 1995
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A terfold improvemert of the overal resource productivity of the ecahomy will not only
preserve natural resourcesfor future gererations, it will reduce emissions, effluents and wades
accadingly. And moreover it would have asa Osde-effectOa ca three to fivefold decrease in

erergy demard 20.

A substantial part of our current energy problems could be reduced by dematerializing
the economy.

Dioxins = Sand?

The question hasbeenraised before: Doesit realy makes sense to use mass when comparing
the ervironmertal impact potertial of goods, processesand services? After all, a ton of dioxin
is much more toxic thanaton of sand. Why thenaccep the OreksackOor MI PS(seebelow) as
serious meaures?

One should distinguish between toxic potentials of chemicals for humars and their
ervironmertal impact potertial. Dioxins for instance, asbegos, mercury or cadmium Bto name
just afew that attracted wide attertion as Oemironmental chemicalsOD while toxic to humars,
have never beena threat to the servicesof nature. Sand, blown by wind onto grasslands in
large quartity, on the other hand, can have serious environmertal consequences Paracelsus,
the grandfather of all toxicologists, statedalready in the 16" certury that “dosis facit venum " -
the dose makestoxicity.

In order to protect the servicesof nature in a precautionary mode, we needreliabe guidance
before making decisions on procedures products, proceses systems infragructure, and
serviceswith aview to their ecological disturbance potertial.

Of course, where we have information about the ecotoxicity of specific materials, it obviously
must be takeninto account. Obvious cases are pedicides CFCOsMethane, N,O, and CO,.

However, in most caees we have precious little information of this sort because it is
scientifically not possible to observe, simulate or elucidate, let alone quantify, al/l possible
effects of even one single chemical on the millions of differernt targetsin the environmert. This
applies also to CO,. There are several hundred thousand chemically differert emissions and
effluents emanmating from the technosphere In addition, mary billions of products with ever
changing chemical composition arediscarded every day aswade. This means that our chances
to judge in aprecautionary serse the ecdogical disturbance potertial due to the ecotoxicity of
emissions, effluents and wades are by definition insuffi cient and can be seriously flawed
These circumstances are not very helpful either when performing standard Q.ife-Cycle-
AnalysisO,when attempting to edallish cost-berefit aralyses or when desgn ervironmertal
protection strategesfor getting closerto sustainahility.

18 F. schmidt-Bleek,: (er .. kologische RucksackQ Hirzel 2004

19 Ermsgt Ulrich von Weizs&ker has claimed in a successful book (1995) that GFaktor 40would suffice,
well after Factor 10 had been published, based on a concept developed years before and detailed further
a his ingtitute since 1992. He did not consult us and he never justified his choice of factor 4, except to
say that it was less shocking to industry than Factor 10.

20 F. schmidt-Bleek, QWieviel Umwelt braucht der Mensch?, MIPS, das Mass f¥ kologisches
WirtschaftenOBirkhSuser, 1993,

Schmidt-Bleek printed: 12/01/08

Page8



www.factorl O-ingitute.org
Prof. Dr. F. Schmidt-Bleek

>

Since tradtional “environmental economics” was and still is, esentially basd on the
presumption that emissions, effluents, and wages are the determining factors for defining the
ernvironmertal impact potential of humanacivities it should perhaps not be too surprising that
the advice of ecanomists to governmerts for approaching sustainakility hasnot beenashelpful

as one may have wished Even the recert Gstern Report” 21, brilliart asit is and helpful
because of its economic insights, is not areliabe bads for approaching sustainakility.

In fact, over the lag 40 years OECD countriescould only agreeon the overal ervironmenrtal
impact potertial for a few chemicals, based on their ecotoxic nature. One of the rea®ns for
thisis that informaion on ervironmental propertiesof chemicals canbe quite contradictory in

itself, and cultural differencesin judging their importance do exist.22

Let me repeat: Where reliable information exists on the eco-toxic nature of material, it
must be taken into account before making decisions, as well as in strategies designed to
improve an existing situation. But whatever measure are taken, they shall not increase
the overall use of material input.

There is no rea®nable doubt that trans-locating materials from their natural setting and
extracing resourcesfor the purpose of feedng the material metabolism of ecaiomies cause
changes in natural dynamic equilibria. The same is true when a natural surface with its
biological components is denuded, plowed under or sealed Again, we know not mary details
as regards the intricae web of cawses and effects. But it is clear that the more we disturb
natural systems the more pronounced must be their cumulative reection. And a// human
activitiesdemard the use of mass, energy and surface area As these techical encroachmerts
of the eart happen billions of time every day around the globe, and asthey are growing in

strength and number, agrowing shift of environmental services isbound to ensue 23,

Neither assessing the ecological disturbance potertial of procedures products, proceses
systems infragructure, and servicesbhy their ecatoxicity, nor by their mas intersity and space
need canbe entirely satisfactory from a scientific point of view. Such measires however,
should not be expected asscientificaly satisfactory any more thanthe priceis a sciertifically
accuate measire of the ecanomic value of a product or a service. And the pricesof things
move the world. And at this momert, hardy any merchandise is traded at a price that includes
its ecdogicalimpad potertial.

The price of procedures, products, processes, infrastructure, and services is the world-
wide basis for making choices in production and consumption. As long as these prices
do not contain the costs of “damage” imposed on nature, production and consumption
cannot be sustainable.

The main purpose of protecting the services of nature is making sure that economic
priorities, primarily driven by the price of things and profit margins, must be balanced

%1 Nicholas Stern, (rhe economics of climate changeOThe Economic Print Edition, 2006. Compare
Qesearch euQ European Commission, No 52, June 2007, Interview with Professor Stern

22 The author of this paper was prominently involved in developing, and he was later responsible for
applying the German Chemicals Act as regards environmenta protection. He is often called the father of
this legal instrument. He was also involved in developing the EU Directives in this area and he was
responsible for developing the testing guidelines for chemicals as head of the OECD Chemicals
Division.

23 F. Schmidt-Bleek, QWievidl Umwelt braucht der Mensch 2, MIPS, das Mass f¥r Skologisches
WirtschaftenOBirkhQuser, 1993. Available in Japanese, Chinese and Finnish editions. English version
can be downloaded from www.factor10-institute.org
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with an effective measure reflecting their “price to the environment”. And while all
procedures, products, processes, systems, infrastructure, and services require mass and
space, only limited numbers of them involve the same chemicals, or cause the same
toxic effects upon the environment.

The physical root cause for the mismatch of our current wealth production and the
maintenance of the life-sustaining services of nature, is the production and consumption
of enormously resource intensive industrial goods, infrastructures and services.

Dematerialization, therefore, is a necessary pre-requisite for approaching
sustainability. But it is not the only one. Improving responsible human behavior and
guarding social cohesion are others.

Indicators — making progress toward goals transparent

Statistical indicabrs are facts-based instrumerts that simplify the presertation of complex
interlinkages Indicabrs serve to facilitate, support, steer and monitor developmerts for
reacling desred goals. They can strengthen citizersOcapacity to influence goals ard acivities
for approaching sustainahility through debate and consersus building, and increase the

accauntahility of public and private policies 24 Mass meda frequently utilize indicators as
effective “short-hand” instrumerts for informing the public about developmerts.

Indicabors must be readly measirable, eay to apply, and cost efficient in their use. To the
extent possible, sustainahility indicators should be in line with the usual standards of National
Economic Accounting (System of National Accaunts; SNA). It seems rather likely, however,
that for moving toward ecological sustainakility, new kinds of data and informaion must be
routinely collecied, validated and mace (publicly) availabe.

Xey IndicabrsOchosen for the various dimersions of sustainable developmert, and for their
intercanectng linkages must be few in numbersand directionally true, led they will fail to
serve their primary purposes Namely (1) To guide ecanomic and social policies toward
sustainabde conditions within the guard rails of the ecosphere (2) Allowing to assess the
distance from strategc goals, and (3) Pemitting to compare the ecological performarce of
ecaomic ertities aswell asthe environmertal impad potertial of goods, infragructures and
services

While nations retain differencesin history, culture, in social and in ecanomic developmerts, all
nations must live within the mears of one plaret earth. This impliesthat indicators for social,
institutional and ecaromic developments may vary from country to country. Of course,
comparing the ecanomic, or social (or any other) performarce amang different nations requires
the applicaton of idertical yardsticks. Environmertal indicabors, to be certain, must be
harmmizedon a worldwide level for guardng the life-sustaining servicesof the one and only
plaretwe all share

As regards moving the ecanomy forward into a sustainale future, the widely used progress
indicator GDP is not assuch a useful tool. It is not meant for comparing the real weath of
nations. GDP doesnot take into consideraion the damagesimposed upon the ervironmert by

24 | stanbul Declaration, June 2007, of the EU, OECD, Org. of Islamic Conference, UN, UNDP, and the
World Bank.
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ecaomic activities Neither doesit reflect the wellbeing of pegple. The Nobel Prize winner
Simon Kuznetz, one of the main originators of GDP, stated atits incegion more than 60 years
aqQo: “The welfare of a nation can scarcely be inferred from a measure of national
income....Distinction must be kept in mind between quantity and quality of growth, between
costs and returns, between the short and the long run. Goals for more growth should specify
more growth of what and for what”. In spite of this, the mas medaOsise of GDP continuesto
convey theimpression thatits upwardtrend is apositive signal for anation and its future.

Among the mary who share the view that GDP must not be misused asan apparent measure
for welfare are Hans-Gert PSttering, the Presdent of the European Pariamert, and Jose
Manuel Baraso, Presdert of the European Commission. (Confererce (Beyond GDPO,on 19-
20 November 2007 in Brussels). In my opinion, the continuous and unreflecive use of GDP
hasin fact beenband continuesto be - a barrier toward making the necesary adustmerts of
the ecanomic framework for gaining a more reliald e future for humarkind.

A number of international organizatons continue the 30 yearold search for more adequate
methods and (sets of) indicators for measiring humanwelfare and how they canbe integrated

into public decision making 22 (OECD, Worldbark, WWF, Club of Rome amang others. The
Pdicy Departmert of the European Parliament has proposed to distinguish four different

approaches26.

Because all human activities require the use of natural materials and surface of lamd,
“interlinkage” or “decoupling” indicabors would seem to be unavoidalde, constructs that link
ecaomic, as well as social and institutional developmerts to their specific consumption of
nature. As explained already in this paper, O&cauplingDmears the absolute reduction of the
use of nature for meetng specific humanneed.

As regards ecological sustainahility indicabrs, two widely applied instrumernts were
indeperdertly developed since the early 90iesof lag certury. One concerntrates on the use of
land, and the other is mainly concerred with the material productivity for creatng welfare and
wellbeing. Both are steeped in the knowledge that planet eart haslimited resourcesto offer.
They complemert each other well and should find applicaion asanintegrated approach

Mathis Wackernagel has developed the “Ecological Footprint” concegt 27. The Footprint
“measures humanity’s demand on the biosphere in terms of the area of biologically productive
land and sea required to provide the resources we use and to absorb our waste. The footprint
of a country or region includes all the cropland, grazing land, forest, and fishing grounds
required to produce the food, fibre and timber it consumes and to absorb the wastes it emits.”

The OfmtprintOis an eay to understand picture, showing the area that a person, a country or a
regon Oe@cuwiedO one of the limited assets availalle for humandevelopmert on planet eath.

Having been regonsible during 15 yearsfor developing and applying legal instrumerts for
ervironmertal protecton, the author of this paper reaizedin the late 80iesthat Qleaning upO
the ecacnomy and protecting the ervironmert from QiangerousO chemicals, wages ard
emissions on its output side camot by definition constitute a precautionary policy.
Furthemmore, this approachis so cost-intersive, that only rich countriescanultimatly afford it.
In 1989, the chief ecanomic advisor to presdent Gorbatchev, Stash Shatalin, told the author:

25 W.van Dieren, Ed,: Oraking Nature into Account®) Copernicus, 1995
26 pitp://www.beyond-gdp.eu
27 info@footprintnetwork.org
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“My country will first introduce the market economy. Once we are rich as you are, we will
worry about the environment — just as you have done”. George W. Bush, to be sure, is
preddent of the riched market ecanomy. Nevertheless, he claims that setting limits for the
emission of CO, istoo expensive for his country.

Perhaps more to the point thanenormous costs:

Symptom-oriented policies and measures that concentrate case by case on the reduction
of destructive impacts by individual substances or developments cannot constitute a
valid policy for improving the basic disharmony between the economy and nature.

From this insight, the OFaarlo/MIPSO28 29 concept was developed, taking the input of
natural materials 30 into the techhosphereasa starting point for edimaing theimpact potertial
of welfare creation on the ervironmert 31,

The total mas requiremert, TMR, is the sum total of the life-cycle-wide material input into the
industrial metalolisms of a country (or of any other defined ecanomic ertity) 32 0n the

macro-level, GDP divided by TMR 3334 35 could be considered asa decoupling indicabr for
the ervironmertal impact potertial of an ecanomic ertity. In order to achieve a Facor 10
within 30 yeas, the matrial productivity would have to increag (the TMR lowered by 7.7 %

per amum, within 50 yearsby 4.6%, and within 100 yearsby yearly 2.3 % 36

In order to move toward a more sustainake civil society, all its goods, infragructures and
services must be dedgned, marufactured, trarsported, stored, used and discarded with the
smalleg possible amaunt of material (aswell asland surface consumption. The sameholds
for the gereration, transportation, storage and applicaion of energy.

For this to be achievedin practice, appropriate indicators must be availade on the micro-level
(the level of individual products and serviceg. A first stepin this direcion wasto define the
Qcological rucksackO of a product as desribed alreads. Rucksacks can be taken as the
ernvironmertal equivalent to the market price of a product (from crade to the point of sale).
However, neither the rucksack nor the market price of a product indicate the “’full costs” for
extracting value or abtaining service from a good, because using a product usually requiresthe
input of additional money and resources

28 F. schmidt-Bleek,: OWieviedl Umwelt braucht der Mensch ® MIPS, das Mass f¥r oekologisches
WirtschaftenQ BirkhSuser, 1993. Chinese, Japanese and Finish Trandations have been published.
English version available in www.factor10-institute,org.

29 Declarations and reports published by the Interntional Factor 10 Club starting in 1994. See www.factor10-
ingtitute.org .

30 Non-renewable materials - including energy carriers, biomass, trandocated materia's, water and air.

31 F. schmidt-Bleek and co-workers, Special issue of the Fresenius Environmental Bulletin, No 8, 1993

32 3, Bringezu, (Ressourcennutzung in WirtschaftsrimenQ Springer, 2000

33 S, Bringezu,: GErdlandungQ Hirzel, 2004

34 A, Aadrianse, et a.: GResource Flows, The Mteria Basis of Industrial EconomiesQ World Resources
Ingtitute, Wuppertal Ingtitute, Netherlands Ministry of Housing, Japan Nationa Institute for
Environmental Studies, Washington, D. C., 1997

35. http://epp.eurostat.ec.europa.eu: Estat-environment(@ec.europa.eu
36 Numbers provided by Dr. Jola Welfens, Wupperta Institut
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For this rea®n, MIPS the life-cycle-wide Material Input Pro unit deliverabe Service

(extractade value) from a product was developed 37 Whenactievi ng a decreas in MIPSfor
atecmology-derived service (e. g. trarsporting a person one kilometer by car),one hasa direct
measire for the potertial to decauple this service from the consumption of nature. One can
also compare the ervironmertal impact potertial of diverse products directly with those that
have an equivalent functional purpose. For instance, one can compare cars from differen
companes with each other or one can compare the environmertal quality of bicycles cars

trains, and airplanes 38, 39. When doing so, the widely held opinion on the superior ecdogical
quality of cars propelled altermatively by electricity or liquid fuel, becomes rather les
convincing. The reason for this can be compreherded when comparing the rucksack of a
hybrid car with that of a OmrmalOauomobile: 20 kg more copper in a car amounts to the
invegmert of 10 tons more nature.

Most importartly, however, one can use MIPS to design and manufacture life-cycle-wide
dematrialized tecmical solutions for meetng specific need of peagple. MIPS could also be
usedasa universal label for indicaing the material effi ciency of goods and services

In my opinion, it would behoove a service oriernted society well to indicate pricesfor goods to
potertial customersat the point of sale in termsof COPS the life-cycle-wide costs per unit
service.

The resource productivity for obtaining a service by using a product (a Osrvice delivery
machineQ)is represerted by the inverse of MIPS namely SIMI. MIPS canbe lowered D the
resource productivity SMI improved - by techmical mears, for instance by lowering Ml
through desgn or by increasng S by improving the longevity of the product, or both at the
sametime. But consumers can also increa® the resource productivity by keepng a product
longer in use. For examge, if a hotel gueg usesthe provided towels for three days instead of
for one day only, she or he hasincreased the resource productivity for this service by a factor
3. Such improvemerts camot only be accanplished by a split secand decision, they also save
money. In this case the saving goesto the hotel maragemert.

Walter Stahel has proposed to use the indicator Euro/Kg in order to gain a first and readly

computale indicaion for the resource efficiency of products 40_ with this indicabr, the trend
of the price change of a product vs. the change in resource consumption cangive arough first

indication of a demaerializaion trend. If the Ml from crade to the point of sale 41 s used for
computing kg, thisindicatr becomes considerady more reliabe.

What is now sorely needed in my opinion, is a very high level BHeiligendamm-typeQ D
impetus by the G8 nations, perhaps together with China and other major ecanomic actrs, to
move the completion of hamrmonized key indicabrs for approaching sustainahlity forward.
Once availabe and agreedto, such indicatbors should be routinely used by governrmens and
enterprisesfor reporting on their achievemerts or otherwise.

37 F. Schmidt-Bleek,:Das MIPS K onzept B Faktor 109 Droemer, 1998

38 M. Ritthoff . a., GCaculating MIPS, Resource Productivity of Products and Services) 2002,
Www.wupperinst.org

39 There will be a new Finish report available soon, in which MIPS for common technical
modes of transport are compared. Contact: m.I@iki fi.

40 walter R. Stahdl, :(The Performance Economy(Q) Palgrave-macmillan, 2006

41 M| from cradleto point of sale = ecological rucksack plus the own weight of the product.
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Based on available information, the worldwide per capita consumption of non-
renewable material resources should be reduced to 5 — 6 tons by 2050,
including the rucksacks of the materials involved. Included in this target is the
quantity of fossil energy carriers, which amounts to .54 tons of carbon per
annum, once the target of 2 yearly tons per capita CO; emission from technical
sources has been reached. These goals should be independently reviewed, and
when needed be adjusted and refined in the light of growing experience and a
changing world population.

The footprint concept has shown that per capita a space of 1.8 hectare on a global scale (1.8
gha) is availabe. Today, however, the world-wide average footprint per person amaunts to 2,2
gha, - an obvious ecdlogical overshoot that would only be toleralde, if more than 2,5 planets
eartr would be availadle.

As stated before, the footstep and the dematerializaion conceps should be incorporated into
one coherert set of indicatbors for approaching ecdogical sustainahility. The reader may be
reminded at this point again that the “environmental guardrails” form the limits within which
ecanomiesand social systems must be accanmadated

The new technology

Practcal experience in industry has in mary cases shown that dematrializaion can be
acheved by facbors 2 to 4 with state of the art tecmology and with invegdmerts that can

regularly be retired within a few years42. Dematerializing existing products is the obvious
first stepfor approaching sustainahility by techical changes

The main tecmical steps are:

¥ Exchanging matrials with high rucksack factors (MIF) for those with lesser
Oenironmertal weightQ For instance repacing copper (MIF=500) or aluminum
(M1 F=85) with PVC (MIF=8) in window constructions,

¥ Adapting capacity to real needs. For instance, using smal cars and busesinstead of
large ones or leasng vehiclesor goods by demand only;

¥ Increadng the longevity and the length of use of products;

¥ Developing new techical systemgsol utions for safisfying needs.

The bigged gains in saving resourcesare reactale through taking a systemgapproach For
instance, Stephan Wrage has re-invented the use of wind for propelling cargop ships over the

ocears by mears of C)SkSaisC’)43_ Through the use of a (how availabe) special erzymes
wading temperaturesfor textilescanbe loweredto room temperature. Beyond that, however,
the applicaion of self-cleanng surfaces (micro-technology, lotus effects) can eliminate
clearing needs altogether, saving billions of tons of water and large quartities of detergents
and erergy worldwide.

42 £ schmidt-Bleek et. d, O.kodesignQ Austrian Chamber of Commerce, WIFI 303, 1998; and (Der
Skologische RucksackQ Hirzel, 2004

43 Orurn wind into profitQ www.skysails.de
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“Eco-Innovation means the creation of novel and competitively priced goods, processes,
systems, services, and procedures that can satisfy human needs and bring quality of life
to all people with a life-cycle-wide minimal use of natural resources (material including
energy, and surface area) per unit output, and a minimal release of toxic substances.

EU Eco-Innovation Parel

In Gemary, three prizes for excellerce in innovating resource efficient solutions exist:
Private: www.Aacherer-stiftung.de, State of Northrhine Wedfalia: www.efanrw.de Feceralt
simon@matrialeffizienz.de .

As an ANNEX to this paper | have listed the properties relating to the eco-efficiercy of
products. When considering the demaerializaion of services Qow-MIPSO products (and
where possible Obw-MI PSQinfragructures should be emgoyed

Lowering CO, emissions or dematerializing cars?

We have already noticedthat it is insuffi cient to compare the gasoline consumption of a car
with that of a competing product, becatse the fuel consumption is only part of the life-cycle-
wide MI for using a car. Typically, the fuel consumption is in the 15 to 20% range of MI. If
one takesthe neecedinfragructure into consideraton, the contribution of the fuel to the overal
mass input for using a carfalls below 2%.

Reducing the fuel consumption of a carfrom 5 litersto 4 pro 100 km is equal to a 20% saving
in fuel. Since the fuel consumption contributes20% of the total amaunt of mas consumedfor
using a car, the actual saving of natural materidl amaunts to 4%, not counting the
infragructure. Is this worth the huge tecmical and finarcial effort, the pervadve advertising
and mas meda campaigns that have been launched recenly for using les fuel? When
considering that the fuel consumption of carsis but a contribution to the overal CO, emission
from the tecmosphere - albeit a noticealbe one - the 4% mertioned above becaneseven les
significart. Beyond this, even though CO, is an important part, it is not the only tecmical
emission reallting in climaic changes For instarce, the emission of N,O realting from
fertilizing fields is similarly significart for climatc changes as is CO,, and the methare
emissions from hillions of cows raised for beef production is consideraldy higher. This reduces
the significarceof fuel saving still more.

As regards limiting the speedof carsto 130 km per hrs on super highways, the above numbers
indicate that gains with regectto fighting climaic changeswould not be significart. However,
there may be other argumerts that cansupport such a limit, like safety, for instance. It would
be interesing to see a fair assessmert, using MIPS of all statisticaly known facts, and
consider also the additional costs in money and resources for the erforcement of various
options.

,»Biodiesel“?

Gearge Monbiots reports: 44 Road transport in the UK consumesamually close to 40 million
tons of petrol products. The total wade cooking oil in UK amaunts to about 100'000 tons
yearly, suffi ciernt to meetone 380th of the actual fuel demard. Of course, converson of other
wagde products into sourcesof useful energy should not be nedected

44 G, Monbiots,: OHeat®) Penguin, 2006
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The most productive oil crop that can be grown in the UK is rape. The average yield is

between 3 and 3.5 tons per hectare. One ton of rapeseed yields 41,5 kg of biodiesl. So, every

hectareof arable land could provide 1.45 tons of trarsport fuel. This mears that running UKOs
cars buses and lorries on biodiesl would require 25.9 million hectares However, there are

only 5.7 million hectaresof arable land availabe in the UK. The EU target of 20 % biofuel

consumption by 2020 would therdore require the use of almost all of the cropland available in

the UK for rape production.

“Biofuel for cars, or food for people, that is the question”

In addition, the rucksack of biofuel from rapesedis consideralde: The land is preparedamnd
seeced mechanicaly, transportation need for harveging, to the mills and for other purposes
material and erergy input into the production of seeds, of oil and thence biodiesel, utilizing
less than 10 % of the biomas produced and an erasion rate some 15 timeshigher than the
natural loss of soil, make up an ecdogical rucksack far bigger than that of fuels derived from
fossil energy carriers

Just three more points should be macke for indicaing how short-sighted and non-systemic the
tecmical use of plarnted biomas canbe: In 2005, the Friends of the Earth showedin a report,
how palm oil production - in part used for biodie<l - is threaening the survival of the Orarg

Utan in Malaysia 45, Accarding to the Wall Street Journal (November 2007), the price of
maize in lllinois, USA, has risen by 40%, and that of soy bears by 75%, compared to 2006,
becawse of rising demard for biofuels. And as alread/ indicated alove, accarding to Nobel
Prize Laureae Crutzen from Mainz, the actual climate change potertial of N,O, which stems
from the decamposition of nitrogen containing fertilizers B used also to push rape and other
crop production -, is equal to that of tecmical CO, emissions.

And then there is this quedion: Is civil society realy read/ to support the continued use of
transportation modesfrom abygone erawith huge agricultural subsidies?

On the average, biomass makes up about 10% of the total matrial use in industrialized
countries today. The ealier dreams of some well interded pegple, and in particular
ecaomists, to redaceall non-renewatles with biomass (&strong sustainakilityO)will reman
techically impossible and ecdogicaly quedgionabe for a very, very long time, if it ever
comestrue. One canonly hope that in the future, single-minded ecdogists will no longer be
succesful in shaming policy makers into sciertificdly serseless, mono-linear, and purely
symptom-oriented solutions without systemic justificaion. Using the indicatbrs indicated
ahove, defensible proposals for systemic change can and should be elaborated for moving
toward ecdogical sustainahility.

Of course the huge hullabaloo about CO, emissions and the billions of Euro spert in lowering
caremissions seemjustified, becaise they arerelated to climatc change. And who could derny
the potertially disadrous consequencesof the manmade changein climaic conditions?

What I am trying to communicate is that the current efforts of reducing CO, are not
imbedded in a systemic strategy to protect the services of nature, namely an overall far
lesser consumption of nature, including materials, land surface, water and even oxygen
and nitrogen gases, for the services we need and want to enjoy. What we witness is yet
another single-minded effort to fight one more symptom resulting from the basic
mismatch between our economy and nature. In order to reduce a specific emission, an
unknown quantity of nature and money is being invested in technologies toward this one

45 Friends of the Earth et. al., ; OThe Oil for Ape Scandal: How Pam Oil is Threatening Orange-
Utan Surviva Q September 2005
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goal, with largely non-considered and unknown ecological consequences. Systemically,
this is not different from fighting the emissions of cadmium, asbestos or SO, The
“chemical of the week” has been replaced by the “chemical of the century”.

Instead of offering incertives for inverting transportation techology that can fulfill the
statisticaly well-known needs at much less costs to the environmert, the public and private
decision makers are apparertly satisfied with the chances to gererak new fuels and new
machines for propelling vehicles with essertially the same charecteristics astoday (e.g. size,
weight, power). Carmakers even offer rebates to consumersin the name of protecting the
environmert for getting rid of their OddO cars and buying new ones with less fuel
consumption. In other words, they are advising consumers to throw away invegmerts of
natural resources and pay for the consumption of more for the sake of emitting less of the
“chemical of the century”.

I am preparedto show thatinner city mobility by carscould be dematrializedby a factor 20 or
more while meetng the statisticaly known demard.

Meeting present demand with “ecologized” old technology can be a stop-gap measure on
occasion. However, this approach cannot lead to a future with a future. What is needed,
is fulfilling wants of people for services with the smallest possible quantity of nature,
from cradle to grave.

Note: If all fossil related CO; emissions were stopped tomorrow, neither climatic
changes nor the continued growth of other pervasive consequences of the parasitic
nature of our economy would be eliminated.

Only strategies aiming at eradicating the economic and technical root causes of our
ecological predicaments, are suited for enhancing the chances for human survival on
earth.

Whatis most discouragng to me about the current public debate on climate change, is the fact
that neither Al Gore nor any government hasasyet givenary indication for having underg¢ood
that sustainakility is not reaclabde without adusting the framework conditions of our
ecanomy, and in particular the price structure for goods and services Eco-intelligent
production and consumption must be profitade, there will hardy be sustainahility otherwise.
And since only governmerts are empowered to achieve such changes the current debate and
the measrres taken, camot lead us to a sustainabde solution of our problems with
sustainahility.

The rich and the poor

Damagesto servicesof nature canbe inflicted by every human being. But it is the GnodernQ
the powerful and rich countriesthat exhibit the greaed hunger for raw materials, energy, and
land to undergn their prosperity, their ecanomic and their military power. This is not a
pheromeron of modern times only. But ever since the industrial revolution, the trend to
subjugate nature hasaccekratd enormously. The citizers of early-industrialized countriesare
therefae the greaed benreficiariesin termsof building heathy, safe and convenert livesatthe
experse of ecdogical stahility. But the other pegple around the globe have to “co-suffer” the
consequences without the same berefits.
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For mary certuries we in the weg have profoundly ignored the wisdom that a paraste can
only survive ,,so long as it does not kill its host*“ 46. We were convincedthat our science, our
techhology, and in particular our ecanomic genius, could create limitless material weakh for
all, and growth could be made to lag forever. To fulfill the dreamof magering the earth,
everybody could remove and use resourcesat will and turn it into money. Materials were trans-
locatedin ever growing quartitiesand surfacesweresealed wherever it seemedconvenert.

Though the ecological footprint of humarkind is alread/ beyond the ecdogical level of risk,
only 20% of the world population receves the berefits promised by the WesOsecaomic
model and the advertising industry. Same, like the Chinese, Indians and Brazilians areworking
hard and successfully to catch up. They, too, warnt a placein manmade heawen. But more ard
more peaple are left behind in growing poverty, OcesufferingOthe ecdogical consequences
cawsedby the rich. GFactor 100is anattempt to correct this situation.

If all people on earth were to partake in the western way of life, more than two

additional planets earth would be required as resource base 47
Environmental protection — today and tomorrow

Tradtional ervironmert protecion began some 40 yearsago asan add-on to the ecanomy. It
first reponded to the occurence of individual acue problems particularly problems arising
from toxic substancesthat escapedto the ervironment, or were deliberakly introducedinto the
ernvironmert for various rea®ns (e. g. pedicides.

Consequently, &environmental technology* is for the most part a sophisticated cleanup
system,a kind of barrier for adangerous substanceObetween our ecanomy ard nature. The old
ernvironmertal policies have developed into a jungle of legslation, into staggering costs for
clearing up emissions and contaminated soil, into erforcedrecycling of worthless wage. And
it hascreated anamy of bureaticrats.

While this approach has helped to clean up the air and improved water quality, it is by
definition not precautionary in nature and it can contribute very little for promoting
sustainable conditions.

What the world needs now is a policy focusing on protecing the very bass of life. This does
not meanrepacing the first approachto ervironmertal protecion, it mears enlargng its scope.
To becane operational, the new phase hasto move its attertion and intervertion forwardto the
input side of ecanomic acivities so that preventive actions canbe taken before the proceses

of production and consumption starts 48 The net cost for this undertaki ng promisesto be far
more moderate to society thanthe 1% phase of environmertal protection.

Whereasthe focus of the 1% phase wasdealing with seleced symptoms, the 2™ phase will be
goverred by a systems approach, aiming at eradcaing the root cause for the current
incompatibility of the humanecmomy with the laws of nature. Without taking this tak very

46 Of course, the planet earth will not QlieQif we continue our economic pursuits unchanged. As
indicated before, the life-sustaining services of nature will change and fade away. (he final irony
would still be hers “ —namely that of the eath (Auel).

47 Umwel tbundesamt Berlin, Nachhaltiges DeutschlandOErich Schmidt-V erlag, 1997.
48 Recommendation of the International Factor 10 Club, 1994 - 1997. See www.Factor10-institute.org
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seriously, the charnces that the children of our children and theirs can continue to enoy a
worthwhile life may be in question.

Get the prices right!

The question arises what was and continues to be the driving force behind developing
tecmologiesthat consume more natural reourcesthanis needed for meetng humanwarts?

Tradtionally, the ecanomic assumption hasbeenthat thereexists no limit to natural resources
and that wherea scarcity arose, technology could fill the gap. Material growth, in other words,
seemedpossible without end.

What began thousands of yeas ago as a struggle for freedom from hard labor by invernting
more and more sophisticaied mactines hasturnedinto socially unaccepalde unemgdoymert in
industrialized countries What has started as a fight by humarkind to free itself from the
Gardships of nature” tenthousand yearsago, hasturned into the “ecological overshoot”, the
dedruction of the life sustaining servicesof nature ard the increasngly violent gameof nature
in dedroying tecmical achievemerts.

While labor contributes 10 timesless to productivity than erergy, it is taxed 15 timeshigher,
including overheads, in Germary asan examge. In other words, the price of labor is too high
compared to that of reources An unfortunate invitation to throw peaple out of work and
continue wading nature.

As long as eco-conscious production and consumption is not profitable, sustainability
will not be reached.

In Gemary, some 20% of the resource input costs in the marufacturing secor could be
lowered without negatively affecting the output. That is equivalert to more than 170 billion
Euros per year in a country that canclaim to be export chamg@on evenwithout having much in
termsof domegic natural reources And on top of saving resources it seemlikely that more
than one million new jobs could be creaed when going in the direcion of profitabe

demaerializaion 49 90,

The economic root cause for the continued destruction of the life-sustaining services of
nature is the relatively low prices of natural resources that do not include the harmful
consequences of their use.

We are facing now a serious dilemma: On the one hand we cannot afford to lessenour efforts
in eliminating the specific causesregonsible for climatic change. In fact, we should eliminate
50 - 80% of the CO, emitted from techical sourcesasquickly aspossible in order to avoid the
scientifi cally pred cted consequencesof not doing so.

On the other hard, we have to bedn without delay eliminating the root cause for the
potertially deady mismatch between our ecanomic activities and the stahility of nature. As
discussed before, this is unavoidabe for reducing already known and future consequences of
excesive use of resurceslike, for instarce, sinking water tabdes lowering photosynthess

49 B, Meyer, QWie muss die Wirtschaft umgebaut werden? Perspektiven einer nachhaltigen
EntwicklungQ (How must we rebuild our economy? Perspectives of a sustainable development),
Fischer, December 2007

S0 Hartmut Fischer et. al., OWachstum und Besch&tigungsimpulse rentabler MaterialeinsparungenQ
Wirtschaftsdienst, Issue 4, April 2004.
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through seaing surface areas erosion, deaeasng water flow in rivers and the expansion of
desserts.

I will now propose a strategy which I believe gives us a chance to satisfy the need of
reducing COZ2 emissions and simultaneously the need to lower the overall resource

consumption: This strategy consists of shifting current taxes 51 and overheads on income
to the carbon contained in all fossil energy carriers.

In all countries energy carriers make up a considerade part of the total matrial fluxes
through the ecanomy. Additionally (e. g. for social equity rea®ns), one could shift private
paymerts for retiremert, health insurance, and basc insurance also into the carbon tax. In this
cas, the private paymerts for receving potential berefit would have to be taken over by the
auhority recewing the carton tax.

The total amaunts and the sourcesof present leviesand taxeson income are known, and so are
all paymerts for social secuity aswell. Sincethe total consumption of fossilizedcarton is also
known, and since importers and domesgic providersof fossilizedenergy cariersare relatively
few, differentiated, balanced and socially just switchover operations of payments should be
feasble.

Repesrtatives of the nuclear power industry like to point out that electicity from their
installations is free of CO, emissions. First, thisis hot a completely honed statemen, because
all the erergy that was neeced for innovating nuclear power, for producing nuclear fuels, as
well as the erergy neeced for constructing considerabde parts of their plants, for their
maintenance and repair, and for the distribution system of electicity, wasand continues to be
derived from fossil erergy cariers And second, and more importartly, the resource
productivity of electicity from nuclear power plants is roughly equivalert to that of electicity

produced in power plans burning hard coal 52 (not counting the resource needs for nuclear
wagde disposal, which canbe huge).

For avoiding ecalogicaly unjustifiade advarntagesof nuclearpower, preen taxes leviesand
other paymerts could be shifted onto taxing the electicity output of nuclear plans as well,
equivalent in magnitude to the taxesimposed on the carbon consumption of coal fired power
plans with comparahle production capactty.

Other taxes on resources like land occupying tax, taxeson the extraction of water, taxeson
metals and the likescould then be phasedin | ater.

Seweral points are worth recounting here: (1) To some degree the details of switching over
taxes and other experdituresto the use of natural resourceswill reflect national and regonal
needs and conditions. Howewer, to the extert possible they should be intermationally
harmamized atleas amang EU member states in order to avoid non-tariff barriersto tracde. (2)
The tax rate should reflectthe rucksack of the resources involved and/or known ecotoxicities
(3) The switchover should be cost-neutral. (4) For a number of reasns, the word “Eco-tax”
does not evoke very positive reponsesin civil society. Pehaps a more ageeable de<ription
for the switched-over funds would be “resource-taxation”.

51 On the 25" of October 2007, the French President, Nicolas Sarkozy, signaled his support for a
carbon tax in return for cutting social charges (Financia Times, 26.10.07).

52 E. Schmidt-Bleek, ONieviel Umwelt braucht der Mensch?Q Birkh&user, 1993
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The term “eco-tax” has gained a questionable reputation. For many citizens, this term
implies new taxes for enlarging the coffers of government without transparent aims.

There is a host of additional policy options that can support the saving of natural resources
e.g. Allowing only subsidies (including agricultural subsidies, that contribute to the saving of
natural reources the review and adustmert of technical norms and stardards causing
unnecesarily high use of nature (particularly in the building and food and beverage industry);
demarding proof of feagble resource saving before approving plans for building, re-building
and repairing constructions and infragructures reviewing the freedom of moving amd
inveding cagtal world-wide at will; changing the short term plaming of industrial
maragemert; and considering the ervironmertal implications of personal property rights efc.

(OGirnoulespotertialsO®3).

Considering the complexity of modern economies it would seemrealstic to expect that a
mixture of measiresand instruments will be developed and applied for increasng the resource
productivity of civil society. In the Annex to this paper | list serious challenges ard
instrumerts to meet them.

Choices

Sustainability is indivisible
Because the services of nature
And her destructive powers
Are shared by all

Humarkind would seemto have two major choicesat this stage: Either we continue business
asusual and spend whatever money we have to fight the mounting ecdogical consequencesof
our weakh-gererating machne. Since this fight will also require increasng quartities of
natural resources we will creae a classical spiraling up effed towards a frightening future.
Forecads of the insurance business canserve asarough guide for whatis likely to come in the
foreseale future. Of all we know, the point of no return will be upon us during the first half
of thiscertury.

The second choice we have is to accep that systemic problems demard systems solutions,
solutions that can prevert future problems solutions that are direcied at eliminating the root
cawses of todayOgdisharmany between the human ecanomy ard the ecosphere, solutions that
are gemare to all products, proceses services systems and procedures now amnd in the
future.

This second choice demarts that we accept the failure of our current ecanomic ways that
camot leadus to sustainade conditions, and that we therefore also accepi the need to make
adustmerts. We must get beyond acceping GDP as the measire of succes and we must
guestion the societal value of news from the stock exchange. We must adust our wealth and
prosperity-generaing machne to operat within the guardrails of the laws of nature.

As discussed before, infinite material growth of the technhosphere on eath is not possible
without risking the survival of humars on this planet And infinite growth of GDP and stock

53 F. schmidt-Bleek, &Nutzen wir die Ede richtig?Q) Fischer, 2006.
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market indices are, from an natural science point of view, either misleadng or have little
substarce,or both.

Infinite material growth of the technosphere is not possible without risking the survival
of humans on planet earth.

It is agounding to note the claim of some governmerts that they are seriously working at this
time toward ecological or any other sustainakility. My observations tell me that this is simply
untrue. They continue fighting symptoms asbefore, insteadof making systemic adustmertsto
the ecanomic framework. For instarnce, in order to creake new jobs, they support increasng
consumption and exports. Increasng production and consumption of material intersive goods
and sernvices however, means higher subsidiesby nature and less stahlity of its services As
regards ewlogical problems “advanced” governments fight hard for lowering the emission of
CQO,. Little do they seemto know or carethat evenif all CO, cawsed by the oxidation of fossil
carton would be eliminated, sustainable conditions would still not have been reacted As
discussed before, these fights for correcing symptoms camot serve as blueprints for
approaching sustainahility.

Sustainability is not attainable without governments making the necessary framework
adjustments in order to get the price structure on the market right.

And beyond ad usting ecanomic and fiscal conditions in their own country, governmerts must
forge intermational hamonizaion of the approaches toward sustainakility. The summit at
Heiligendamm in 2007 was a remarkable examge of what must happen It must becane the
most prominert tak of international politicsto de-couple ecanomic performarce from the use
of natural reurcesasquickly and asthoroughly aspossible.

Europe’s historic mission
The EU problem
Is the absence of a clear

Social and political message.
Harald Tribune, 24. Oct. 2007

It is high timeto stop inflicting harm on ourselvesand on peagple in other parts of the world by
seffishly overusing the resourcesof the earh. The time has come to share the riches of our
common plaret fairly amag all people. The time has come to stop fighting temporary
pheromena like terrarism with resource intersive redrictions of personal freecom and wars
like that in Iraq, that has alread/ cost the resource equivalence of building shelter for one
billion pegple. And only by dematrializing the ecanomy canwe becane free of coercion by
unfriendly countries whoseO power regs with our stubborn dependence upon outdated
techhologies

It seemsto methatit is EuropeOsistorical chance and regponsibility to construct an eco-social
market economy and demonstrate to the red of the world that happiness and prosperity for
human beings canbe acheved far into the future in co-evolution with nature. Europe may be
the only regon of the world where the necesary experiences both shamefu and brilliart, have
sprung from its history and where the human and techical genius exists to lead humarkind
toward a more sustainalde future.

The question is: Will we have the courage to dare inverting a new erawithout prececnce 4

54 This guestion was the incentive for Klaus Wiegandt, a former CEO of a globa enterprise, to finance
a series of 12 books on the subject of sustainability and bring their content among people by having their
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| close with the poetic wisdom of JeanAuel, who wrote the following linesin her book Orhe
Plains of PasageOsome 25 yearsago:

Unspoiled, undamaged, ruled by her own natural law,

And subject only to her own will —

And the great void whence she sprang -,

The great Mother Erath took pleasure in creating and sustaining life
In all its prolific diversity.

But pillage by a plundering dominion, raped of her resources,
Despoiled by unchecked pollution,

And befouled by excess and corruption,

Her fecund ability to create and sustain could be undone.
Though rendered sterile by destructive subjugation,

Her great productive fertility exhausted,

The final irony would still be hers.

content trandated into educational material. His ground-breaking efforts are supported by the ASKO
foundation and the European Academy of ..tzenhausen.
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ANNEX |

INSTRUMENTS FOR DRIVING THE MOVE TOWARD
SUSTAINABILITY

A

MARKET USE

Such as:

Shift of taxes and charges on
income to natural resources
(&resource taxesQ; Eco-taxes and
charges; user charges; deposit-
refund systems; targeted
subsidies; removal of perverse
subsidies.

B

MARKET CREATION

Such as:

Property rights; research support;
tradable permits; tradable rights;
ZreenOprograms; environmental
investment funds; seed funds and
investments; incentives;
purchasing priorities.

c

COMMAND and CONTROL

Such as:

Standards; norms; bans; permits;
guotas; zoning; liability systems;

legal redress; special legislation.

D

PRIVATE and PUBLIC SECTOR
ENGAGEMENT

Such as:

Public participation;
decentralization; information
disclosure and provision;
educational and training programs;
eco-labeling; voluntary
agreements; public/private
partnership; indicators;
sustainability goals.

E

GOVERNMENT PROVISIONS

Such as:

Infrastructures; basic
services;(eco)-industrial zones;
protected areas; protected
recreational facilities; eco-system
rehabilitations.

E

INTERNATIIONAL AGREEMENTS

Such as:
Kyoto Protocol, Montreal
Agreement
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KEY CHALLENGES FOR ?/II\IONVEII)\I(CISI TOWARD SUSTAINABILITY
FACTS CHALLENGES INSTRUMENTS
1. By 2050 or earlier A,B.,C.,D.,E.,F.
Climatic Reach worldwide 2

changes have
begun.

2.

Western life
styles

destroy the
life-sustaining
services of
nature.
Globalizing
these life
styles would
require
several planets
earth as a
resource base.
Raw material
prices are
rising sharply.

3.

Current
economic
framework
conditions
favor waste of

annual tons per
capita emission of
CO, from technical
sources (= .54 tons of
Carbon)

By 2050 or earlier

Reach worldwide 5
b6 annual tons
(gto) of non-
renewable material
resource
consumption
(including
rucksacks) per
capita, and 1.8 ha
per capita (1.8 gha)
footprints, based
on world
population in 2000.

By 2015 or earlier

OGet the prices rightO.

A.,B.,C.,D.

Primarily A., Shifting
taxes and charges from
income to natural
resources.

B.,C.,D.,E.,and F
must also be

resources and considered.
unemploymen
t.
4, By 2008 B.
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Knowledge on
macro-

Establish strong
interdisciplinary research

economic program to investigate
consequence the macro-economic

s of far- consequences of change.
reaching

fiscal and

other reforms

is currently

insufficient.

5. Start 2008 D.,F.,D
With the Inform civil society and
possible establish broad

exception of educational programs on
climatic all levels on the reasons
changes, civil for the current

society is not disharmony between the
sufficiently economy and the

aware of the ecosphere, about its
ecological consequences, and about
overshoot by options to get things
OnodernQlife- right.

styles

6. By 2011 or earlier D.
Practical Agree on short and long-
sustainability term ecological and other
targets and sustainability goals and
key indicators key indicators. Harmonize
have not as environmental targets and
yet been set indicators internationally.
and agreed to.

7. By 2008 C
So far Make responsible

governments have

failed to give

strong signals to

the market by

purchasing of
dematerialized goods,
infrastructures, and
services mandatory for all

procuring public authorities. Give
dematerialized preference to import
goods, goods from countries with

infrastructures and small footprints.
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services.
8.

Relevant data
and
information for
practical steps
toward
sustainable
production
and
consumption
are not readily
available to
SMEQ and the
public.

Perverse subsidies
are still abundant,
that counteract efforts
to reach
sustainability.

Water shortage,
erosion, forest
destruction, and
desertification have
reached critical levels
and are on the rise in
many parts of the
world.

Yearly reports by
governments and
enterprises should
contain statistical
information on the
total resource
requirement, and
on the resource
productivity of
individual goods,
infrastructures, and

By 2011

Establish publicly
accessible registry
that collects and
validates information
and data on
dematerialization and
ecological food
steps.

Review all subsidies
and eliminate or adjust
those, that lead to
increasing imports,
exports, extraction,
production, or
consumption of natural
resources

Seek international
agreements for
improvement. Impose
custom duties for imports
where necessary. Refund to
poor countries under
condition that ecological
improvements are
demonstrably undertaken.

Design basic report
format, using key
indicators as a basis

A, F.
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services

Present short-term
profit and reporting
policies in the
industrial sector are
counterproductive to
approaching
sustainability

The content of most
advertisement is
obstructing the needs
for approaching
sustainability

De-celerate expansion
of production and
consumption. Cap
salaries of CEOs to
35/1 (highest/lowest in
company). Pay boni
only at end of contract.

Impose tax on
advertisement and use
revenue for publishing
supplementary
information; increase
price for paper used for
advertisement.
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Eexperiences with
the privatization of
essential services
and forms of life
show, that social
injustices and
ecologically
guestionable
practices can ensue.

Development aid
with the potential to
counteract
sustainability is still
being offered.

Currently, the
international flows
of capital are
essentially out of
the control by any
democratically
legitimized
government.

Standards, norms and
security regulations
that require excessive
use of natural
resources are
common.

Professional skills
and competences for
a more sustainable
future have not as
yet been

Official statistics, water
resources, biodiversity,
seeds, all froms of life,
mineral reserves, and
other public goods
must not be privatized.

Instead of supporting
yet another huge dam
project (e.g. Worldbank
in Laos), every effort
should be made to
support decentralizing
power production,
saving energy, and
dematerializing
infrastructures, goods
and services.

Make government
control of international
capital flows
mandatory.

Review all nationally
applied/enforced
norms, standards and
security regulations as
regards their resource
intensity. Eliminate or
adjust all that show
excessive resource
demand.

Develop scenarios for
future needs of skills
and key competences
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systematically

identified.

Governmental and It must become D. A.
private decision mandatory that

making is not governments consider

sufficiently the impacts on all

responsive to the dimensions of

complex needs of sustainability before

approaching reaching a decision.

sustainability

Geo-engineering Geo-engineering F.
projects are currently  projects with the

researched and potential to impact

considered by certain  other countries must be

countries. controlled by the

Security Council of the
United Nations.
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ANNEX III

Properties of products that need be considered for sustainability

* Indicates that MIPS capture this property.

MANUFACTURING

USE, CONSUMPTION

* material intensity (material's, processes)
* energy intensity (materials, processes)
* renewable resource inputs

* useful material outputs

* waste intensity

* refusal rate

* transport intensity

* packaging intensity

hazardous materials

material throughput

energy input

weight

self control, self optimization
multi-functionality

potential for subsequent (different) uses
* potential for joint (e.g. several families) uses
Size

area coverage

dispersive hazardous material outputs

* longevity

*
*
*
*
*
*

* availability of spare parts for extended time period

* surface properties

AFTER FIRST USE

DISPOSAL

Schmidt-Bleek

* anti-corrosivity

* repairability, exchangeability of parts
* structure and ease to dis-assemble

* robustness, reliability

* likelihood of material fatigue

* adaptability to technical progress

* low MIPS collecting and sorting potentials

* re-usability
* usability for different purposes
* re-manufacturing potential for same use

* material composition and complexity (ease of re-cycling for

chemical/metallurgical reasons)

* re-cycling potential of parts and materials for same or other

uses
* combustion potential (usable energy outputs)

potential for composting
impact on environment after disposal
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