Prepared for the ! @
Club of Rome’s

50th Anniversary YEARS
in 2018 CLUB OF ROME

T INEEN9oGl=te

-

: -
Y
s Dz

w27

Ernst Ulrich von Weizsacker
Anders Wijkman

Come On!

Capitalism, Short-termism,
Population and the Destruction
of the Planet — A Report

to the Club of Rome



Come On!



Ernst Ulrich von Weizsidcker ¢ Anders Wijkman

Come On!

Capitalism, Short-termism, Population
and the Destruction of the Planet

A Report to the Club of Rome

by Ernst von Weizsidcker and Anders Wijkman, co-authors in cooperation
with 34 more Members of the Club of Rome
prepared for the Club of Rome’s 50" Anniversary in 2018

YEARS

SINCE 963

Authors: Ernst Ulrich von Weizsdcker and Anders Wijkman, Co-Presidents, The
Club of Rome.

Contributors (alphabetical order): Carlos Alvarez Pereira, Nora Bateson, Mariana
Bozesan, Susana Chacon, Yi Heng Cheng, Robert Costanza, Herman Daly, Holly Dressel,
Lars Engelhard, Herbie Girardet, Maja Gopel, Heitor Gurgulino de Souza, Karlson
“Charlie” Hargroves, Yoshitsugu Hayashi, Hans Herren, Kerryn Higgs, Garry Jacobs,
Volker Jager, Ashok Khosla, Gerhard Knies, David Korten, David Krieger,
Ida Kubiszewski, Petra Kiinkel, Alexander Likhotal, Ulrich Loening, Hunter Lovins,
Graeme Maxton, Gunter Pauli, Roberto Peccei, Mamphela Ramphele, Jgrgen Randers,
Kate Raworth, Alfred Ritter, Joan Rosas Xicota, Peter Victor, Agni Vlavianos Arvanitis
and Mathis Wackernagel (Club of Rome members in italics).

@ Springer



Ernst Ulrich von Weizsidcker Anders Wijkman
Emmendingen, Germany Stockholm, Sweden

ISBN 978-1-4939-7418-4 ISBN 978-1-4939-7419-1 (eBook)
DOI 10.1007/978-1-4939-7419-1

Library of Congress Control Number: 2017952604

© Springer Science+Business Media LLC 2018

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology
now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the
editors give a warranty, express or implied, with respect to the material contained herein or for any errors
or omissions that may have been made. The publisher remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

Printed on acid-free paper
This Springer imprint is published by Springer Nature

The registered company is Springer Science+Business Media LLC
The registered company address is: 233 Spring Street, New York, NY 10013, U.S.A.



Preface

In the years since its founding in 1968, there have been more than 40 reports to the
Club of Rome. The first report, The Limits to Growth, catapulted the Club of Rome,
and the authors of Limits, into the global limelight. The book served as a shock to a
world as yet largely unaware of the long-term effects of continued growth in what
we now call the human ecological footprint. Aurelio Peccei, founder and then presi-
dent of the Club of Rome, saw the responsibility of addressing the suite of problems
facing the world, what he called the predicament of mankind, but was astonished to
learn from the Limits report that these problems could all be tied to the conse-
quences of humankind’s desire for endless growth on a finite planet. The message
from the bold young team at the Massachusetts Institute of Technology was that if
growth continued unabated at the present pace, shrinking resources and heavy pol-
lution would lead to an ultimate collapse of world systems.

Certainly, today’s computer models are much more advanced than the World3
model used by the 1972 team. Some aspects of economic growth during the almost
five decades that have passed — like innovation — were not fully taken into account.
But the central message of Limits is as valid today as it was in 1972. The world of
today is facing many of the challenges that were anticipated in the 1970s: climate
change, scarcity of fertile soils, and massive species extinction. Furthermore, the
planetary social situation remains extremely unsatisfactory, with some four billion
people living in very tenuous economic conditions or being threatened by natural
disasters or wars. New estimates warn that more than 50 million people will be
forced every year to leave their home and emigrate. Where can they go? In 2017,
there are already 60 million refugees in the world!

Simultaneously, however, modern societies have acquired an amount of eco-
nomic wealth, scientific knowledge, and technological capacities that should enable
to fund and implement most of the transformations that The Limits to Growth saw
as paramount in terms of creating a sustainable world.

We, the Executive Committee of the Club of Rome, gratefully acknowledge the
merits and message of The Limits to Growth, as well as that of the other very valu-
able reports that have been written to the Club of Rome. Moreover, we remember
the bold step taken in 1991 by Alexander King, Aurelio Peccei’s successor as
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president of the Club of Rome, who published The First Global Revolution, a book,
coauthored by Bertrand Schneider, then the club’s secretary general. In contrast to
other reports, The First Global Revolution was presented as a report by the Council
of the Club of Rome (the equivalent to today’s Executive Committee of the Club of
Rome). King and Schneider realized that the end of the Cold War opened huge new
opportunities that could lead to a peaceful and prospering world. This optimistic
book brought the Club of Rome back into the limelight, albeit less so than had The
Limits to Growth.

The world is again in a critical situation. We see the need for a bold new begin-
ning. This time, however, we believe it is particularly important to look at the philo-
sophical roots of the current state of the world. We must question the legitimacy of
the ethos of materialistic selfishness that is currently the most powerful driving
force in the world, and we welcome Pope Francis’s initiative in addressing a deeper-
lying crisis of values, a central issue which the Club of Rome identified many years
ago. The time has come, we believe, for a new Enlightenment or for otherwise
overturning current habits of thought and action that only consider the short term.
We acknowledge the strong approach taken by the United Nations in their 2015
formulation of the 2030 Agenda, comprising 17 Sustainable Development Goals to
be implemented over the next 15 years. However, unless the destructive driving
forces of purely materialistic economic growth are tamed, we cannot escape the fear
that 15 years from now the world will be in an even harsher ecological situation than
it is today.

From this perspective, the committee wholeheartedly supports the initiative
taken by our current copresidents in composing and coordinating a new and ambi-
tious report that addresses the predicament of humankind from the perspective of
today’s realities.

And now, a word of explanation for the surprising title. “Come on” has several
different meanings in the English language. In casual language, it is often spelled
“C’mon” and means “don’t try to fool me.” We consider this the meaning for Chaps.
1 and 2 of the book. We don’t want to be fooled by the usual descriptions of the state
of the world and the usual, corresponding answers, which can make things worse,
not better. And we don’t want to be fooled by outdated philosophies. Another mean-
ing of the title is thoroughly optimistic: “Come on, join us!” This is the meaning for
Chap. 3 of the book, which we consider an exciting journey of real solutions.
Clearly, the architecture of the book comprises both meanings but in the indicated
order. (To be sure, also some more meanings, including somewhat dirty ones, of
“Come on” exist, but they have no relevance for us!)

June 2017. The Executive Committee of the Club of Rome.

Susana Chacon, Enrico Giovannini, Alexander Likhotal, Hunter L. Lovins,
Graeme Maxton, Sheila Murray, Roberto Peccei, Jgrgen Randers, Reto Ringger,
Joan Rosas Xicota, Ernst von Weizsidcker, Anders Wijkman, and Ricardo Diez
Hochleitner (Honorary Member).



Executive Summary

The human-dominated world can still have a prosperous future for all. This requires
making sure that we do not continue to degrade our planet. We firmly believe this is
possible, but it becomes increasingly difficult to achieve, the longer we wait to act
appropriately. Current trends are in no way sustainable. Continued conventional
growth leads to massive collisions with natural planetary boundaries. The economy
under the dictates of the financial system with its seduction to speculation tends to
lead to widening gaps in terms of wealth and income.

World population must be stabilized soon, not just for environmental but also for
compelling social and economic reasons. Many people see the world in a state of
disarray, confusion, and uncertainty. Deep social inequalities, failed states, wars and
civil wars, unemployment, and mass migrations have left hundreds of millions of
people in a state of fear and despair.

The United Nations has unanimously adopted the 2030 Agenda, which is meant
to address these challenges. However, a successful implementation of the agenda’s
11 socioeconomic goals could more than likely destroy its three ecological goals,
which are to stabilize the climate, restore the oceans, and halt biodiversity loss. The
only way to avoid this to happen would be by adopting an integrated approach to
policymaking, leaving behind today’s silo-based structures.

Chapter 1 of this book offers a diagnosis of the non-sustainable trends of our
time, of what has been termed the “Anthropocene” — the age of human domination
of all aspects of this planet, including its biogeochemical composition. A “prosper-
ous future for all” requires that economic well-being be largely decoupled from the
destruction of natural resources, especially in agriculture, and the pollution of the
atmosphere. The book suggests that the legitimacy of full national sovereignty must
be questioned concerning all matters that affect the entire globe.

Chapter 2 offers a deeper analysis, describing society’s fundamental philosophi-
cal crisis at this juncture, starting with the encyclical letter Laudato Si by Pope
Francis. The foundations of today’s religions and common beliefs, as well as our
system of economics, stem from a time of the “empty world” (Herman Daly) and
are inappropriate for our current “full world.” Capitalism as we know it, with its

vii
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focus on short-term profit maximization, is moving us in the wrong direction —
towards an increasingly destabilized climate and degraded ecosystems. In spite of
all the knowledge we have today, we seem unable to change course, literally driving
planet Earth to destruction. Ultimately, Chap. 2 suggests the need of a new
Enlightenment, one that is fitting for the “full world” and for sustainable develop-
ment. That enlightenment should embrace the virtues of balance instead of doc-
trine. We explicitly mention the balance between humans and nature, between short
term and long term, and between public and private interests. Chapter 2 can be seen
as the most revolutionary part of the book.

Can the planet’s beleaguered natural systems wait until all of human civilization
has gone through the long process of a new Enlightenment? No, explains Chap. 3;
we must act now. This is absolutely doable. We list an optimistic if slightly haphaz-
ard collection of opportunities that already exist: decentralized clean energy, sus-
tainable jobs in every type of country, and a massive decoupling of human well-being
from the use of fossil fuels, basic materials, and scarce minerals. Pragmatic policies
including on the financial system are featured. Frame conditions must make sus-
tainable technologies truly profitable and encourage investors to support long-term
solutions.

The book closes with an invitation to readers and discussants to engage them-
selves in the many possible ways of creating a sustainable world society.
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Chapter 1
C’mon! Don’t Tell Me the Current Trends
Are Sustainable!

1.1 Introduction: The World in Disarray

We all know that the world is in crisis. Science tells us that almost half of the top
soils on earth have been depleted in the last 150 years'; nearly 90% of fish stocks are
either overfished or fully fished.? Climate stability is in real danger (Sects. 1.5 and
3.7); and the earth is now in the sixth mass extinction period in history.>

Perhaps the most accurate account of the ecological situation is the 2012
‘Imperative to act’,* launched by all the 18 recipients (till 2012) of the Blue Planet
Prize, including Gro Harlem Brundtland, James Hansen, Amory Lovins, James
Lovelock and Susan Solomon. Its key message reads, ‘The human ability to do
has vastly outstripped the ability to understand. As a result, civilization is faced
with a perfect storm of problems, driven by overpopulation, overconsumption by
the rich, the use of environmentally malign technologies and gross inequalities’.
And further, ‘The rapidly deteriorating biophysical situation is barely recognized
by a global society infected by the irrational belief that physical economies can
grow forever’.

'Arsenault (2014).

2FAO (2016).

3Kolbert (2014).

4Blue Planet Prize Laureates (2012).

© Springer Science+Business Media LLC 2018 1
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2 1 C’'mon! Don’t Tell Me the Current Trends Are Sustainable!
1.1.1 Different Types of Crisis and a Feeling of Helplessness

The crisis is not cyclical but growing. And it is not limited to the nature around us.
There are also a social crisis, a political and a cultural crisis, a moral crisis, as well
as a crisis of democracy, of ideologies and of the capitalist system. The crisis also
consists of deepened poverty in many countries and the loss of jobs for a consider-
able part of the population worldwide. Billions of people have reached a state of
mind where they don’t trust their government anymore.’

Seen from a geographic point of view, symptoms of crisis are found nearly every-
where. The ‘Arab Spring’” was followed by a series of wars and civil wars, serious
human rights violations and many millions of refugees. The internal situation is not
better in Eritrea, South Sudan, Somalia, Yemen or Honduras. Venezuela and Argentina,
once among the richer states of the world, face huge economic challenges, and neigh-
bouring Brazil has gone through many years of recession and political turmoil. Russia
and several East European countries are struggling with major economic and political
problems in their post-communist phase. Japan finds it difficult to overcome decade-
long stagnation, and to deal with the 2011 tsunami and ensuing nuclear disaster. And
the temporary economic upswing several African countries have enjoyed lost its dyna-
mism as soon as the prices of mineral resources collapsed, and partly due to very
unusual droughts. Land grabbing is plaguing much of Africa, but also other parts of
the world, leading to involuntary dislocations of millions of people and the related
problems with refugees both within countries and abroad.¢

The response of governments has been concentrated, at worst, on managing their
own political image, and at best to treat the symptoms of the crisis, not the cause.
The problem is that the political class in the whole world is strongly influenced by
investors and by powerful private companies.

This indicates that the current crisis is also a crisis of global capitalism. Since the
1980s, capitalism has moved from furthering the economic development of countries,
regions and the world towards maximizing profits, and then to a large extent profits
from speculation. In addition, the capitalism unleashed since 1980 in the Anglo-Saxon
world, and since 1990 worldwide, is mainly financial. This trend was supported by
excessive deregulation and liberalization of the economy (see Sect. 2.4). The term
‘shareholder value’ popped up in the business pages of the media worldwide, as if that
was now the new epiphany and guardrail for all economic action. In reality, it served
to narrow business down to short-term gains, often at the expense of social and eco-
logical values. The myth of shareholder value has been effectively debunked in a
recent book by Lynn Stout.”

A different, if related, feature of ‘disarray’ is the rise of aggressive, mostly right-
wing movements against globalization in OECD countries, often referred to as
populism. These have become overt through Brexit and the Trump victory in the
United States. As Fareed Zakaria observes, ‘Trump is part of a broad populist

SThe Edelman Trust Barometer (2017) says that 53% of the population in 28 countries believe the
systems governing them are failing; only 15% deem that the systems are working.

5Liberti (2013).
7Stout (2012).
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Fig. 1.1 Global income growth from 1988 to 2008 for 21 income groups from poorest to richest.
The curve resembles the silhouette of an elephant and is referred to as ‘elephant curve’ (Source:
http://prospect.org/article/worlds-inequality)

upsurge running through the Western world. ... In most (countries), populism
remains an opposition movement, although one that is growing in strength; in oth-
ers, such as Hungary, it is now the reigning ideology’.®

This phenomenon of right-wing populism can be explained to an extent by the
‘trunk valley of the elephant curve’ (Fig. 1.1)° showing the decline of developed-
world middle classes, during a 20-year period. While more than half of the world’s
population was enjoying over 60% income rises, OECD’s middle classes suffered
losses caused mainly by the deindustrialization and job losses in major parts of the
United States, Britain and other countries. In the United States, the median income
increased by a meagre 1.2% since 1979.

The stunning income growth on the left-hand side of the curve, the ‘back of the
elephant’, lifting some two billion people out of poverty, was caused mainly by
China’s and some other countries’ economic success. What remains invisible on the
picture is the far end of ‘the trunk of the elephant’: The richest 1% of the world and,
more revolting, the richest eight persons of the world now own as much wealth as

8Zacharia (2016).
 BrankoMilanovic.2016.https://milescorak.com/2016/05/18/the-winners-and-losers-of-globalization-
branko-milanovics-new-book-on-inequality-answers-two-important-questions/
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the poorest half of the world population combined, a figure publicized by Oxfam
during the 2017 World Economic Forum.!°

The ‘elephant curve’ gives an incomplete picture for a second reason. The Oxford
Poverty and Human Development Initiative (OPHI) has proposed a Multidimensional
Poverty Index (MPI) going beyond just income and including ten indicators around
health, education and living standards. Using that MPI, OPHI counts 1.6 billion
people living in ‘multidimensional poverty’ in 2016 — nearly fwice as many as the
number of people living in extreme poverty measured by income alone.!!

Thirdly, the interpretation of the curve requires an analysis of the people in each
percentile group. In fact, they tend to move. And the curve does not distinguish those
in Russia and East European countries who lost much of their income after 1990 from
those in Detroit or middle England who, for very different reasons, also were among
the losers.'> Another fact cannot be seen in the picture: the massive shift of money and
income from the manufacturing and trade sectors to the financial sector.'* Bruce
Bartlett, a senior policy advisor to both the Reagan and Bush administrations, argues
that this “financialization’ of the economy is the cause of income inequality, falling
wages and the poor performance. David Stockman, Reagan’s director of the Office of
Management and Budget, agrees, describing our current situation as ‘corrosive finan-
cialization that has turned the economy into a giant casino since the 1970s’.'*

Populist politicians in the OECD countries see themselves as speaking for the
forgotten ‘ordinary’ people and for genuine patriotism, but they tend to fight and
antagonize the people representing democratic institutions — what an irony!

For the European Union (EU), the strongest trigger for populism has been the mil-
lions of refugees who came or would like to come to Europe from the Near East, from
Afghanistan and from Africa. Even the most generous European countries have
reached their own assumed limits for receiving these masses of refugees. The EU
institutions were too weak (not too powerful, as they are depicted by the new national-
ists) to deal with the ‘refugee crisis’, resulting eventually in an identity crisis in the
EU. Once a success story of an entity ensuring peace and economic development, the
EU has lost some of its unifying narrative. The populist right-wing movements or par-
ties see and criticize the EU as the culprit for all kinds of undesired events. The irony
is that continuing the success story would require more, not less, powers for the Union.
The Union should be entrusted with border protection, a well-funded common asylum
and refugee policy to deal with the refugee crisis and maintain the advantages of the
Schengen agreement. And for the re-stabilization of the Euro, the EU or at least the
Euro zone needs a common fiscal policy, as the new French President Emmanuel

Ohttps://www.oxfam.org. 2017-01-16. Just eight men own same wealth as half the world. The title
of the study is “An economy for the 99 percent.” Data are based on the Credit Suisse Global Wealth
Data book, 2016. See also Jamaldeen (2016).

'"OPHI (2017). See also Dugarova and Giilasan (2017).
12For more details see Corlett (2016).

3 Greenwood and Scharfstein (2013). Authors say that in 1980, people working in the financial
sector made about the same as people in other industries; By 2006 they made 70% more.

“Bartlett (2013). Stockman (2013).
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Macron is proposing. But it is these very measures of which nationalist populists are
most afraid.

The EU in its present form is not without shortcomings. Free market principles
have come to dominate EU policymaking, leading to a subordination of other poli-
cies, like environment. Notably the UK wanted that priority, as it preferred to see the
EU chiefly as a union for mutual trade. And the austerity policies pursued have
blocked many benign investments and led to unnecessary suffering among tens of
millions of Europeans. Such shortcomings, however, should never be used to put in
question the overall objectives of the EU — a union of peace, the rule of law, human
rights, cultural understanding and sustainability.

Addressing the global crisis of democracy, the German Bertelsmann Foundation
has published a 3000-page empirical report on progress (or lack thereof) on democ-
racy and a social market economy, as measured by the Bertelsmann Transformation
Index (BTI)."> Over the last few years, the report sees a consistent decay of such
parameters as civil rights, free and fair elections, freedom of opinion and of press,
freedom of assembly and separation of powers. Within the same time frame, the
number of countries in which authoritarian, mostly religious, dogmas influence polit-
ical decision making rose from 22% to 33%. That report was published before the
assaults on democracy and civil rights that occurred in summer 2016 in Turkey or the
Philippines. Symptoms of tyranny are spreading, including in some of the countries
with a solid tradition of freedom and democracy.'

Let us briefly turn to a different kind of crisis. Well, not exactly a crisis but an
unpleasant feature in an otherwise fruitful communication tool, the ‘social media’.
Aside from being practical and useful for everyday arrangements and exchange of
news and reasonable opinions, social media also have become vehicles for enhanc-
ing conflicts and vilification of mostly innocent individuals, and for spreading ‘post
truth’ nonsense. Much of the contents of social media political conversation is self-
enhancing political rubbish, as those media serve as ‘echo chambers’ for networks
of like-minded frustrated citizens.!” An empirical study from China found that anger
and indignation are the emotions that are most likely to get viral in the social media,
meaning they are multiplied faster and stronger than other emotions.!®

The Internet and the social media are also vehicles for ‘bots’ (short for robots) that
can disrupt or destroy messages, multiply nonsense and create all kinds of mischief.
There are dozens of types of malicious bots (and botnets) to harvest email addresses,
to grab content of websites and reuse it without permission, to spread viruses and
worms, to buy up good seats for entertainment events, to increase views for YouTube
videos or to increase traffic counts in order to extract money from advertisers.

A more frightening cause of disarray relates to terrorism. In earlier times, human-
ity’s violent conflicts occurred mostly between different countries. In recent times,

15Bertelsmann Stiftung. 2016. (Lead author: Sabine Donner) Politische und soziale Spannungen nehmen
weltweit zu. Executive Summary. Transformationsindex der Bertelsmann Stiftung. Giitersloh.

1Snyder (2017).
17Quattrociocchi et al. (2016).
'8Fan et al. (2014).
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systemic and at least partly religious conflicts prevail, using terror attacks with the
explicit intention of making people feel insecure. During much of the twentieth
century, religions remained quiet, non-aggressive and geographically confined to
rather stable territories. This no longer is true. Partly because of globalized popula-
tions moving or being forced to leave their home territories, some factions of Islam
have expanded geographically and are claiming strong influence over national
states, for example, attacking countries like France with its tradition of laicism that
does not permit religion to dominate politics.

What tends to be underrepresented in the media is the positive role of religions.
In Christian-dominated Europe, liberal and tolerant religion became part of the
European identity a century after the Enlightenment successfully discredited the
earlier doctrinaire, authoritarian and colonialist-missionary manifestations of the
faith. During the Cold War, Christian goals of social cohesion helped build the sys-
tem of ‘Western values’, often described as the social welfare state, or the ‘social
market economy’ (for its partial demise, see Sect. 2.4).

With a view towards leading Islam into an equally benign and co-operative social
role, some Islamic scholars, such as Syrian born Bassam Tibi, call on Muslims in
Europe to integrate into democratic society.'® Tibi, however, is not popular among
radical Muslims, to put it mildly. But to understand the radicalization of Islam, one
must not underestimate the role played by the West, in particular the United States,
in interfering with Near Eastern states.

Some would say that the troublesome situations mentioned so far, the recurring
topics of media headlines, are only the surface of our world’s ‘disarray’. Deeper
and more systemic problems include the breath-taking speed of technological
development that may very easily run out of control. One trend is digitization that
potentially threatens millions of jobs (see Sect. 1.11.4). Another trend or develop-
ment can be observed in the biological sciences and technologies. The enormous
acceleration of genetic engineering through the CRISPR-Cas9 technology® is
causing fears of monster creation or the extinction of species or varieties not seen
as valuable under human utilitarian criteria. Generally, a non-specific feeling is
spreading that ‘progress’ has scary sides and that the genie may already have left
the bottle (see Sect. 1.11.3).

No doubt there is a need to analyse and understand the symptoms and roots of the
variety of crises, political, economic, social, technological and environmental. It is
also important to recognize the extent to which people perceive the various phenom-
ena of disarray and feel disoriented, and to recognize that the reality and the feelings
of disarray have a moral and even religious dimension.

Tibi (2012). He sees “Islamism” as incompatible with democracy, while Islam has deep roots into
democratic consultation methods and has been open for a very early Enlightenment in the twelfth
Century, chiefly through Ibn Rushd — Latinised as Averroes.

2E.g. Hsu et al. (2014).
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1.1.2 Financialization: A Phenomenon of Disarray

An important part of the disorientation relates to financial markets. Historians will
look back at the last 30 years with concern, when looking at the explosion in bank
balance sheets, backed up by declining levels of equity and massive borrowing. One
of the results was a temporary private-sector-led boom. The other was a massive
increase in the world’s financial sector (finance, insurance, real estate — FIRE), often
called financialization, and subsequently the financial crisis of 2008—-2009.

Excessive risk-taking developed into a crisis that was close to bringing the whole
financial system to a halt. When the bubble burst, many governments were forced to
step in with broad support programmes.

Governments caught by the new mind-set (see Sect. 2.4) were intimately involved
in all of this. True, there are many examples of serious malpractices within the pri-
vate financial sector. But had it not been for the systematic deregulation of the banks
by governments, with the purpose of stimulating economic growth by issuing more
debt, the situation would have been radically different. The causes behind the crisis
were many and varied:

— Excessive lending by the banking industry

— Lack of action on the part of regulators and central banks to stop (i) excessive
lending, (ii) the spread of exotic financial instruments (synthetic assets and bonds,
collateralized mortgage obligations/CMOs, structured debt issues, etc.) and (iii)
pure speculative transactions

— Opaque tax havens, and the absence of a binding legal framework that is accepted
and implemented by the international community, in general, and the major juris-
dictions and financial centres

— Securitization and distribution by investment banks and other financial actors of
mortgage-related assets and investment vehicles transferring the credit risk from
the original lender to the ultimate bondholders

— Failure by some rating agencies and auditing firms to properly assess and report
the inherent risks posed by many of the financial products

A deeper analysis is presented by economists Anat Admati and Martin Hellwig?!
about the main causes behind the financial crisis. Western banks borrowed far too
much with far too little equity in their balance sheets to act as a buffer if things went
wrong in their business — from trading in the multitrillion-dollar derivatives markets
to often reckless lending on real estate. In the decades following the Second World
War, banks operated with between 20% and 30% of their liabilities as equity. By
2008, that had shrunk to just 3%. Banks obviously believed that they had invented
instruments that removed the risk, allowing them to run their banks with a tenth of
the buffer they had before. It proved to be very unrealistic. But they counted with the
state to underwrite their risks.

2 Admati and Hellwig (2013).
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Bankers have enriched themselves spectacularly in the process. They made
themselves ‘too big to fail” — and too big to jail. The 2008 financial crisis was mostly
caused by that irresponsible greed.? Yet, in 2009, not only did bankers avoid crimi-
nal prosecutions and receive hundreds of billions in government bailouts, but some
still paid themselves record bonuses. At the same time, almost nine million house-
holds in the United States had to abandon their homes when the value of their houses
plummeted and they could no longer service the adjustable-rate mortgages — the
so-called foreclosure crisis.?

Financialization refers to the dominance of the financial sector in the global econ-
omy and the tendency for accumulated profits (and leverage) to flow into real estate
and other speculative investment. Debt is an intrinsic element in this process. In the
United States, for example, both household debt and private sector debt more than
doubled relative to GDP between 1980 and 2007.2* The same is true for most OECD
countries. At the same time, ‘the value of financial assets grew from four times GDP
in 1980 to ten times GDP in 2007 and the finance sector’s share of corporate profits
grew from about 10% in the early 1980s to almost 40% by 2006°.> Adair Turner,
chair of the UK’s Financial Services Authority in the years following the 2007-2008
crisis, regards unchecked private credit creation as the key system fault that led to
that crisis with its devastating consequences.?® From this follows that the financial
sector constitutes a significant and increasing risk factor in the economy.

The degree of financialization varies from country to country but the increase in
the power of finance is general. The current finance sector evolved in the context of
the deregulation that gathered pace from the late 1970s and expanded dramatically
after the 1999 removal of the separation between commercial and investment bank-
ing in the United States.?” This barrier had been put in place in 1933 by the Roosevelt
administration in response to the Wall Street Crash of 1929, when a period of ram-
pant credit creation and financial speculation collapsed. Similar speculation
preceded the crisis of 2007-2008: The face value of financial products reached
US$640 trillion in September 2008, 14 times the GDP of all the countries on earth.?

Lietaer et al.* compare speculation with ordinary money transfers paying for
goods and services: ‘In 2010, the volume of foreign exchange transactions reached $4
trillion per day’, which does not even include derivatives. In comparison, ‘one day’s
exports or imports of all goods and services in the world amount to about 2% of those
$4 trillion’. Transactions not paying for goods and services, almost by definition are

22E.g. McLean and Nocera (2010).
2NCPA (2015).

2+“In 1981 household debt was 48% of GDP, while in 2007 it was 100%. Private sector debt was
123% of GDP in 1981 and 290% by late 2008” (Crotty 2009, p. 576).

2 Crotty (2009), ibid.

*Turner (2016). “Across advanced economies private-sector debt increased from 50% of national
income in 1950 to 170% in 2006”(p. 1).

?’The removal of the separation occurred in 1986 in the UK.
2 Sassen (2009).
P Lietaer et al. (2012). Quotes from pages 11-12.
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speculative. Such financial products and transactions, the authors continue, lead regu-
larly to monetary crashes, sovereign debt crises and systemic crashes with an average
of more than ten countries in crisis every year.

One of the consequences of this development is that a significant part of eco-
nomic growth has been distributed to the wealthy, as mentioned with the new Oxfam
figures in the previous subchapter.

Practices within the financial sector demonstrate a disregard for the impact they
have on both people and the planet. That includes a distinct short-termism, the ratio
of banks’ reserves to their loans, the ratio of banks’ lending that support the real
economy versus speculation in property and derivatives, unchecked credit cre-
ation — in fact money creation — and the failure to account for long-term climate and
environmental risks. In the words of Otto Scharmer at MIT,* ‘We have a system that
accumulates oversupply of money in areas that produce high financial and low envi-
ronmental and social returns, while at the same an undersupply of money in areas
that serve important societal investment needs’.

The failure to account for environmental risks means that the pressure on already-
scarce natural resources accelerates — trees are felled, waterways polluted, wetlands
drained and the exploitation of oil, gas and coal accelerating, as long as there is
demand. It also means that huge savings, among them pension funds, are locked
into investments in fossil-based assets. Such assets are increasingly looked upon as
high-risk assets (see Sect. 3.4).

1.1.3 Empty World Versus Full World

The Club of Rome was always conscious of the philosophical roots of human his-
tory. Among the valuable scripts are Kenneth Boulding’s The Meaning of the
Twentieth Century saying (in short) that the meaning is the stewardship of Spaceship
Earth. His book was labelled one of the five ‘prescient classics that first made sus-
tainability a public issue’.’!

But then many thinkers saw that the stewardship was difficult under the condi-
tions of the full world.* That became the chief message of the Club of Rome during
its early years, written down in The Limits to Growth.*> Humans cannot become
successful stewards of Spaceship Earth with development ideals, scientific models
and value sets that were shaped at a time of the empty world, when the population
was small and the bounty of natural resources on this earth seemed endless, that is,
during the time when the European Enlightenment unfolded and the Americas
looked like places where settlers and entrepreneurs could endlessly find new space.

30Scharmer (2009).

3'Rome (2015).

2Daly (2005); see also Sect. 1.12.
3 Meadows et al. (1972).
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Today, actually since the mid of the twentieth century, humanity lives in a full
world. The limits are tangible, palpable in almost everything people do. And yet,
45 years after The Limits to Growth became a public issue, the world still tracks
along the ‘standard run’ of the 1972 Limits model, representing the business as
usual development stemming from the empty world. Recent studies* actually sup-
port the Limits’ predictive relevance. A new term illustrating the limits phenomenon
is that of the planetary boundaries® (see Sect. 1.3).

When Limits was published, many people, notably in the political domain, feared
the message was that humanity had to give up on prosperity and agreeable life
styles. But that was never the idea of the Club of Rome. Our main concern was the
growing footprint of mankind and that economic activity has to assume radically
different forms.

Why it is so hard to change the old trends? Well, changing trends depends on
changing minds. That was the experience of the European Enlightenment. That cou-
rageous process took roughly two centuries, the seventeenth and eighteenth centu-
ries, and served as a great liberation from authoritarian rules and narratives defined
by the Crown and the Church. The enlightened transformation was successful
because it championed human reasoning and rational change through the applica-
tion of the scientific method. The Enlightenment established the ideals of individual
freedom, economic growth and technological innovation that had barely existed
previously in European society. The concepts of democracy and the separation of
powers brought political influence to many more men (hardly women) or their
elected representatives. And innovators, entrepreneurs and merchants were allowed
to flourish and to become a new ‘aristocracy’, this time legitimated by their own
work, not by royal families. The Enlightenment was experienced by most people in
Europe as an extremely welcome development.

There were dark sides too. European colonialism with all its arrogance and cru-
elty found almost no critique among the intellectuals of the Enlightenment. The
misery of the working classes and impoverished peasants to say nothing of the colo-
nized indigenous peoples all over the world was hardly noticed in bourgeois circles.
No comprehension was visible of the equivalent value of women and men. And
unrestrained growth was seen as completely legitimate.

History continues. Global population rose from one billion in the eighteenth century
to some 7.6 billion today. In parallel, per capita consumption of energy, water, space
and minerals was also growing. This twin development catapulted us into the ‘full
world’. Looking at ecological and economic realities, the time has come for demanding
some kind of new Enlightenment, one that fits for the full world. Growth may no longer
be automatically related to living better lives, but can actually be detrimental. This
simple but fundamental difference between the eighteenth and the twenty-first centu-
ries is changing our assessment and valuation of technologies, incentives and rules
governing all of society’s values, habits, regulations and institutions.

3 Turner and Alexander (2014). More sources: see Jackson and Webster (2016), CC BY-NC-ND
4.0.

3 Rockstrom and Klum (2012).
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Economic theory therefore has to be updated, so as to adapt to the conditions of
the full world. It is insufficient to incorporate environmental and social concerns by
translating them into monetary expressions of capital. Nor is it sufficient to simply
refer to various forms of pollution and ecosystem decline as ‘externalities’ — the
notion being that what is at stake is some marginal disturbance. Humanity’s transi-
tion into a full world also has to change the attitudes, priorities and incentive sys-
tems of all civilizations on this small planet.

Luckily, some (rare) historical evidence confirms that in mature stages of develop-
ment, human happiness can improve and be maintained while the consumption of
energy, water or minerals stays stable or is even reduced (see Sects. 3.1, 3.2, 3.3, 3.4,
3.5, 3.6, 3.7, 3.8, and 3.9). Economic growth and technological progress can be
accompanied, if not accelerated, by an increase of elegance and efficiency of resource
use, possibly in a ‘cradle to cradle’ manner.*® For example, from the eighteenth-
century candles to the LED, the output of light per input of energy has risen roughly
a hundred million-fold,*” allowing much more lighting convenience at much less
energy consumption even in the full world.

At this moment in time, however, nearly all the trends of resource consump-
tion, climate change, biodiversity losses and soil degradation reflect the inade-
quacy and misdirection of public policies, business strategies and the underlying
social values. At a more basic level, these prevailing trends also reflect the inad-
equacy of the system of education. The cumulative implications of these trends
are forcing us to dramatically change the direction of progress and to work hard
on the creation of the new Enlightenment. That new Enlightenment should rein-
vigorate the spirit of inquiry and bold visioning, and a kind of humanism that is
not in a primitive manner anthropocentric but allows also for compassion for
other living beings, while incorporating far more attention to the long-term future
(see Sect. 2.10).

Yet, this book Come On! is hard stuff. It will not be easy to digest. Politically, it
is very uncomfortable. It both requires and represents fresh and original thought and
approaches. It should be seen as an invitation to readers and discussants to ‘come
on’, and to join on a fascinating journey of developing and testing new approaches
of making the full world a sustainable and prospering one.

1.2 The Limits to Growth: How Relevant Was Its Message?

One of the main preoccupations of this book is the failure of society to understand
the implications of what it means for us all to be living in a ‘full world’. Therefore,
it is natural to go back to 1972 and that landmark report to the Club of Rome, The
Limits to Growth (LtG), written by Donella Meadows, Denis Meadows, Jgrgen

3 Braungart and McDonough (2002), McDonough and Braungart (2013).
Tsao et al. (2010).
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Fig. 1.2 The standard run in The Limits to Growth. Exhaustion of resources and heavy pollution
would lead to collapse by about 2025 (Source: Meadows et al. 1972 (footnote 20))

Randers and William Behrens II1.3¢ The Club of Rome was, through this book, one
of the first organizations to address the challenges of non-sustainable growth.

The key figure in this report was the business as usual scenario (Fig. 1.2).
Assuming constant relations between natural resources, food per person, popula-
tion, pollution and industrial output per person, it showed a world that would run
into disaster in the first half of the twenty-first century. However, many people read
the report as if the world would come to a standstill in the next 10 years or so; that
was never the message. The report had established a 50- to a 100-year perspective.
Moreover, its focus was the increasing physical impact of economic growth — via
humanity’s ecological footprint — not growth itself.

The Limits to Growth reverberated around the world and the book sold many mil-
lion copies. However, massive critiques, not least by conventional economists,
followed its publication. The main critique was that the report had not factored in
‘the ingenuity of man’. Furthermore, economists claimed that resource scarcity is
primarily a question of pricing. But critics were partially right: The treatment of
innovation was too static in The Limits to Growth. The World3 computer model
used in the MIT study was rather inflexible and assumed constant mutual relations
between different parameters such as industrial output and pollution.

The model could not predict the stunning advances in pollution control, which
permitted many countries to partially escape from tragedies of polluted air, water
and soils. This being said, there are of course limits to what technology can
achieve.®

#¥Meadows et al. (1972).
¥ Higgs (2014, pp. 51-62; 257-268).
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With regard to resource scarcity the picture is mixed. Renewable resources tend
to be overexploited, like overfishing, groundwater depletion or deforestation, as
well as ecosystem degradation and pollution. For non-renewable resources the pic-
ture is more complex. Some materials, like iron ore, remain abundant. For others,
like certain metals and phosphorus, there is no doubt a risk of scarcity. A common
problem is that once the richest ores are exploited, further extraction will require
increasingly more energy and generate more pollutants.*’

Despite some shortcomings in the World3 computer model used, it was never
correct for conventional economists to dismiss the warnings of the report. Their
understanding of the functioning of the natural world was — and still is — limited.
They seem to make no distinction between financial and industrial capital on the
one hand and natural capital on the other. These types of capital are treated as near
perfect substitutes for one another. ‘As long as financial capital increases we are
fine” — so goes the thinking. But we cannot eat money and money cannot generate
more orangutans or clean water or a stable climate, once overuse or pollution has
gone too far.

Furthermore, conventional economic models, linear in nature, are incapable of
addressing and guiding society with regard to the non-linearity of natural systems,
such as the climate system. Scientists keep reminding us of ‘tipping points’ in rela-
tion both to vital ecosystems like rainforests, soils or lakes and the climate system.
Once such tipping points are crossed and the original ecosystem has flipped or the
climate system is severely destabilized, the damage made may be irretrievable.
Examples include hydrocarbon leakage from the melting tundra in Siberia, the
bleaching of coral reefs and parts of the Amazonian rainforest tipping over and
becoming a savannah.

Shortly after the publication of Limits, the oil exporting countries (OPEC) boldly
made use of their near-monopoly in oil and gas, and through concerted action man-
aged to quadruple oil prices. This oil shock, however, triggered intensified search
for more oil resources, and less than 10 years later supplies exceeded demand, so oil
prices began to tumble again. Environmental optimists and especially conventional
economists saw this as proof of their critique of Limits. During all of the 1980s and
1990s, the Club of Rome’s message of The Limits to Growth enjoyed very little
mainstream appreciation and attention.*!

Nevertheless, the core of the message remained valid. When the new industrial
giants, China and India, entered the world commodity markets in a massive way,
demanding increasing amounts of fossil fuels, cement and metallic minerals, the
prices of those commodities began to rise again, and a new era of scarcity seemed to
have begun. However, in the wake of the economic crisis of 2008, prices collapsed
yet again (Fig. 1.3).

“0Bardi (2014).
“'Higgs (2014, l.c., p. 91-93).
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Fig. 1.3 Index energy prices rose from 2004 until the end of 2008, and again till 2014 but collapsed
again later (Source: Dempsey et al. 2016)

A recent study by Graham Turner found that historical data from the period
1970-2000 again confirmed the predictive value of Limits.** While most decision
makers have tended to dismiss that message in favour of more optimistic scenarios,
being politically popular, it remains our conviction that The Limits to Growth in
essence is right, after all.

1.3 Planetary Boundaries

The idea of planetary boundaries has proven a very effective means of gauging the
state of the planet. This concept was introduced in 2009 by a group of 28 interna-
tionally renowned scientists led by Johan Rockstrom and Will Steffen and has been
recently updated.* The concept indicates, based on scientific research, that since the
Industrial Revolution human activity has gradually become the main driver of global
environmental change. Once human activity passes certain thresholds or tipping
points (defined as ‘planetary boundaries’), there is a risk of ‘irreversible and abrupt

“Turner (2008-09).
$Rockstrom et al. (2009a, b). See also Steffen et al. (2015).
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Fig. 1.4 Estimates of how the different control variables for seven planetary boundaries have
changed from 1950 to present. The green-shaded polygon represents the safe operating space
(Source: Steffen et al. 2015; http://science.sciencemag.org/content/347/6223/1259855)

environmental change’. Rockstrom et al. identified nine ‘planetary life support sys-
tems’ essential for human survival and attempted to quantify how far they have been
pushed already.

The nine planetary boundaries are shown in Fig. 1.4 and the ensuing list.

The list is a bit clearer:

e Stratospheric ozone depletion

* Loss of biodiversity and extinctions

e Chemical pollution and the release of novel entities

e Climate change

* Ocean acidification

e Land system change

* Freshwater consumption and the global hydrological cycle
* Nitrogen and phosphorus flows to the biosphere and oceans
* Atmospheric aerosol loading

Without commenting on details of all planetary boundaries, this book will address
the most prominent issue, climate change, in Sect. 1.5.


http://science.sciencemag.org/content/347/6223/1259855
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1.4 The Anthropocene

One of the most striking ways of describing the current, human-dominated era is the
calculation that humans and farm animals (Fig. 1.5), combined, constitute 97% of
the bodyweight of all living land vertebrates on earth! This means elephants and
kangaroos, bats and rats, birds, reptiles and amphibians combined make up a mere
3% of the world’s land vertebrate bodyweights.

The source of this stunning observation is from critics of excessive meat
eating.*

It is pretty clear that humankind’s steeply rising consumption rates, especially
during the past 50 years, has caused massive changes to the atmosphere and the
biosphere. The effects on human health are yet to be quantified, although there is
abundant anecdotal evidence of quite deleterious effects.

Atmospheric chemist and Nobel Prize winner Paul Crutzen says a more scientific
way of appreciating that the Anthropocene era is now underway is to look at the
curves describing the changes of a variety of parameters, both physical and social,
observed over the past 250 years. Figure 1.6 shows how 24 such parameters devel-
oped, with the growth drama occurring during the past 50 years.*

Fig. 1.5 Factory farming (pigs in this picture) is the main reason for the fact that 97% of the living
vertebrate biomass on land is farm animals and humans. Three per cent remains for wildlife
(Source: Getty Images/iStockphoto/agnormark)

“World Society for the Protection of Animals (WSPA) (2008). Figures are based on Smil (2011).
4 Steffen et al. (2007).



1.5 The Climate Challenge 17

SOCI0-ECONOMIC TRENDS The Great Acceleration EARTH SYSTEM TRENDS

n
Real GDP
ol J

World
population

m
“ Carbon dioxide Nitrious oxide Methane

[
® @ ¢ ® B e B S R . R o
™ ™ ™ o o ™
£ 5 " s
Primary Large dams Wateruse w/ Stratospheric Surface a0 Ocean
energy use E ozone temperature adification
g @
R
{ »
1 |

L R L IR LR IR
YEAR VEAR YR

o e R
YEIR VR

»
Marine fish
@ capture

m
Fertilizer
consumption

Paper Shrimp Coastal
production aquaculture nitrogene

R
TR

LR

w e » LR IR
TR I

YR R

R
VIR

Transportation Tropical

forestloss

Terrestrial
biosphere
degradation

Tele- Domesticated
communication land

%

LR

o W @ R B
TR ViR YR TR

o e @
VR

Fig. 1.6 The Anthropocene. Twenty-four curves showing the dramatic changes of human population,
of the chemical composition of the atmosphere and of human construction and consumption patterns.
The dramatic changes occurred during the past 50 years (Adapted from Steffen et al. 2007; by courtesy
of Globaia, www.globaia.org)

It does not take an unusual imagination to conclude that such massive changes
have the potential of leading to violent conflicts, probably on a scale not seen any time
in the past. Clearly, under war conditions, achieving any one of the 11 socio-economic
SDGs (Sect. 1.10) would become impossible. Thus, for the sake of the socio-eco-
nomic well-being of humankind, it is absolutely imperative that the world avoid the
kind of environmental disasters resulting from trespassing the planetary boundaries.

1.5 The Climate Challenge

The 21th Conference of the Parties (COP 21) of the UN Climate Convention in Paris
in December 2015 was hailed as a big success. All 195 countries present in Paris did
agree on the need ‘for global emissions to peak as soon as possible” and to ‘under-
take rapid reductions thereafter’. The call to hold the increase in global average
temperature ‘well below 2°C and to pursue efforts to limit the increase to 1.5°C
above pre-industrial levels’ is no doubt very ambitious.

For all the official praise, there were also quite a lot of critical comments. Leading
climate scientist Jim Hansen called the agreement a fraud. ‘It’s just worthless words.
There is no action, just promises. ... As long as fossil fuels appear to be the cheapest
fuels out there, they will be continued to be burned. ... The decision is meaningless
without a commitment to tax greenhouse emissions’, he said to The Guardian®,
Hansen believes that a strong price signal is the only way to reduce emissions fast
enough.

4The Guardian. 13 Dec., 2015.
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George Monbiotl summarized it otherwise, also in The Guardian: ‘“The deal is a
miracle by comparison to what it could have been — and a disaster by comparison to
what it should have been’. He added, ‘The real outcomes are likely to commit us to
levels of climate breakdown that will be dangerous to all and lethal to some’.¥

Monbiot’s comments must be taken seriously. It was, indeed, an achievement to
agree, not only to keep temperature increase ‘well below 2°C’ but also to aim ‘to
limit the increase to 1.5°C’. However, hardly anything is said about what measures
to take to achieve these goals. No agreement was reached on the necessity of a
global carbon tax, nor on the phasing out of fossil fuel subsidies. Furthermore, the
pace foreseen in terms of emission reductions in the years leading up to 2030 — a
critical period to avoid accumulating excessive amounts of CO, in the atmosphere —
is modest, at best. There does seem to be a serious disconnect between what is being
done and planned for and what is required.

If countries mainly stick to their Paris commitments — the so-called INDCs
(Intended Nationally Determined Contributions) — there is little chance of prevent-
ing the average global temperature of reaching a minimum of 3 °C above pre-
industrial levels, as early as the second half of this century. Such warming could be
catastrophic. The climate system is non-linear in nature and may reach unpleasant
tipping points already around a warming of 1.5 °C or 2 °C. This makes action in the
immediate future so important.

1.5.1 We Need a ‘Crash Plan’

Let’s face it. To have a chance to meet the Paris goals, the world has to go through
a rapid and thorough transformation of its production and consumption systems. To
avoid exceeding the 2 °C target, the carbon intensity of the global economy must be
reduced by at least 6.2% per annum. To meet the 1.5 °C target the reduction would
have to be close to 10% yearly. To put this in perspective, global carbon intensity
fell by an average of 0.9% between 2000 and 2013!

A positive sign is that many smaller but still key actors — states, cities, compa-
nies, financial institutions, civil society organizations, faiths and communities —
have lined up in support of the Paris agreement. More than 1000 cities around the
world are committed to 100% renewable power, and the same goes for almost 100
of the world’s largest companies.

But the challenge is colossal — not least in an open and market-based economy.
Humanity truly needs a ‘crash plan’. One thing seems obvious: the market alone
will not solve the problem. Averting climate change will require such large-scale,
rapid action that no single technology, new or emerging, can be the solution. The
challenge therefore is one of rapid, concerted deployment of a portfolio of emerging
and mature energy and non-energy technologies. For this to happen, governments —
not short-term-focused markets — must be in the driver’s seat.

4"Monbiot (2015).
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It could be argued that society has the knowledge, the financial resources and the
technologies to move towards a low-carbon society in time to avert disaster. With
learning curves for solar and wind — and more recently for energy storage — being
extraordinarily positive, there is no longer any excuse for not taking strong action.

But lower technology costs alone will not make it. All the sunk costs in power
plants, vehicles and manufacturing facilities designed to run on fossil fuels are effective
barriers to change. The incumbents, no doubt, will do all they can to prevent or at least
postpone the necessary transition. The absence so far of a global tax on carbon and the
price of oil hovering around US$50 per barrel will not make change any easier.

Few people want to talk about it. But the truth of the matter is that if humankind
does not manage to put in place the ‘crash plan’ needed for the decarbonization of
the economy, there are two alternatives left, both highly questionable in terms of
efficacy and with unknown ecosystem effects: geoengineering and the large-scale
deployment of ‘negative emissions technologies’.

1.5.2 How to Deal with Overshoot?

Carbon dioxide is long-lived in the atmosphere and the remaining carbon budget is
extremely tight. It is therefore realistic to assume that CO, emissions will overshoot.
The question is by how much?

The Paris agreement pledges to arrive at greenhouse gas neutrality by 2050. The
wording can be read as an invitation to ‘geoengineering’, from the comparatively
harmless but expensive CCS (carbon capture and sequestration) and biogenic CCS
(BECCS) to wild phantasies of manipulating the atmosphere, the stratosphere or the
ocean surfaces with a view of changing the global radiation patterns so as to reduce
average temperatures.

Within the Club of Rome, there are strong voices in favour of CCS, arguing it is
the only method that has a chance of stopping run-away climate change. On the
other hand, both for technical CCS and for BECCS the scale needed to make a dif-
ference is enormous. The following comment by Professor Kevin Andersson, guest
professor at Uppsala University and deputy director of the Tyndall Centre, puts
BECCS into perspective:

The sheer scale of the BECCS assumption underpinning the Paris Agreement is breath-
taking — decades of ongoing planting and harvesting of energy crops over an area the size
of one to three times that of India. At the same time the aviation industry anticipates fuelling
its planes with bio-fuel, the shipping industry is seriously considering biomass to power its
ships and the chemical sector sees biomass as a potential feedstock. And then there are 9
billion or so human mouths to feed. Surely this critical assumption deserved serious atten-
tion within the Agreement.*

“Kevin Andersson. 2015. The hidden agenda: how veiled techno-utopias shore up the Paris
Agreement. Pre-edited version of his summary of the Paris Agreement published in Nature’s World
View (Dec. 2015): http://www.nature.com/polopoly_fs/1.19074!/menu/main/topColumns/topLeft
Column/pdf/528437a.pdf
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Add to that the logistical, legal and public acceptance question marks. The vol-
umes of CO, to be stored to compensate for carbon overshoot are extraordinarily
large in most of the IPCC 2 °C pathways. Unfortunately, limited efforts have been
devoted to critically analysing whether such volumes are at all possible to obtain.
No doubt, strong efforts must be made to develop CCS technology further, as it will
be needed as a fall-back strategy to address carbon emissions. It is not possible to
ignore the continued use of coal in many parts of the world in the foreseeable future,
as well as the production of steel and cement.

1.5.3 Why Not a Marshall Plan?

It is very true that negative emissions will also be needed, and BECCS is an option
here. But everything must be done to limit its scope because a huge reliance on ‘nega-
tive emissions technologies’ is dangerous. It tends to give people a false sense of
security that society will find a way to engineer a solution for the climate problem.

Instead of agreeing on something like a Marshall Plan to invest massively in low-
carbon technologies, which is possible from both a technological and an economic
point of view, the Paris agreement assumes that mitigation measures in the period
leading up to 2030 would only deliver reductions in the range of 2% p a. If climate
change is a serious threat — and the Paris agreement says it is — prudence would com-
pel us to take much stronger action in the immediate future and not leave it for later.
Without such action, the reliance on negative emissions would be dangerously high.

The main hope for the post-Paris agenda is that different actors (governments, cit-
ies, companies, financial markets and civil society organizations) will take the chal-
lenge seriously and do everything possible, right now to help support a strengthening
of mitigation efforts across the board. Strong action by individual governments, states
or cities does matter. The world is in desperate need of good examples, including in
your own neighbourhood.

1.5.4 Has Humanity Already Missed the Chance to Meet
the Climate Goals?

Almost 2 years have passed since Paris. The year 2016 alone brought a great num-
ber of stories related to human-caused climate change — some good, some bad and
some downright ugly.

On the positive side, there is the fact that the Paris agreement was ratified much
faster than most have believed. The parties to the climate convention met again in
November 2016 in Marrakech. Many observers feared that a number of govern-
ments would use Trump’s victory (which happened during the conference) as a
pretext for reducing their ambitions in terms of emission reductions. On the con-
trary, major governments, including the United States (with President Obama still in
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charge) and China, reiterated their commitments from COP 21 and urged the world
community to enhance their efforts to meet the Paris goals.

Furthermore, at a meeting in Kigali, Rwanda, about a month before Marrakech,
in October 2016, nearly 200 countries struck a landmark deal to reduce the emis-
sions of one of the most powerful greenhouse gases, hydrofluorocarbons (HFCs),
a move that could prevent up to 0.5 °C of global warming by the end of this
century.

Probably the best news of all is the rapid cost reductions and expansion of clean
energy — mainly solar and wind — all over the world. “World energy hits a turning
point” was a Bloomberg headline.* ‘Solar power, for the first time, is becoming the
cheapest form of new electricity’, the article marvelled (see Sect. 3.4).

On the negative side, and in spite of the progress referred to above, global warm-
ing continues. The year 2016 crushed the record for the hottest year, set back in 2015,
which itself smashed the previous record, set in 2014. Joe Romm of Climate Progress
comments, ‘Such a three-year run has never been seen in the 136 years of tempera-
ture records. It is but the latest in an avalanche of evidence in 2016 that global warm-
ing will be either as bad as climate scientists have been warning for decades — or
much worse’.%

If temperature records fail to convince people about the trend of warming, sev-
eral studies in 2016 brought new evidence of the extent to which the oceans are
warming. The excess energy stored in the oceans is huge and means that much of
the energy surplus on the earth is here to stay for centuries.

The year 2016 was a crazy year in terms of climate-change-induced weather
events. There were severe droughts in many parts of the world and serious flooding in
others. There was an incredible heat wave in the Arctic, which led to the lowest win-
tertime ice ever recorded. Hurricanes and typhoons grow stronger with global warm-
ing. According to expert Jeff Masters,”! the strongest storms ever measured occurred
in two regions in 2016, along with seven Category 5 storms, a huge number for a
single year. The trend has continues in 2017 with massive tropical storms in Asia and
the Americas — Harvey and Irma causing huge devastation in Texas and Florida.

When it comes to the truly ugly events, it should come as no surprise that the elec-
tion of Trump was the most important. Some observers hoped that President Trump
would eventually start listening to the scientists and take climate change seriously.
However, his decisions in favour of coal, oil and gas in March 2017 don’t support
such optimistic hopes. Even worse, of course, was his decision in early June to with-
draw the United States from the Paris agreement.

Climate change is an issue where international agreements are indispensable. It
took the world 23 years from the Earth Summit in 1992 — and the signing of the
climate convention — to reach such an agreement. The United States — under
Obama — played an important role in making the agreement possible. Trump’s
decision is no less than a tragedy for the climate convention and the efforts made
by many governments, cities, companies and civil society organizations across the

“Bloomberg New Energy Finance. 2016.12.15. World Energy Hits a Turning Point.
S0Romm (2017).
StJeff Masters. 2016. The 360 Degree rainbow Jeff Masters Blog December 2016.
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world to prevent dangerous climate change. His behaviour is both arrogant and
ignorant. While other governments have agreed to put the climate first, he insists
on putting America first. The irony is that the United States no doubt will come out
as a loser, both with regard to its position in world politics — abandoning its leader-
ship role — and its lead position in the development of clean technology. Other
countries — not least China — will take over.

As already noted, the pace of emission reductions in the coming years must go
far beyond what was foreseen in the Paris agreement. If not, there is no chance
whatsoever to meet the Paris objectives. Without active participation from the
United States the challenge will be colossal.

In conclusion, our view on the Paris agreement and the possibilities of keeping
the global temperature increase ‘well below 2 °C’ is considerably more pessimistic
today than it was a year ago. The election of Trump — and his actions aimed at pro-
longing the fossil-based economy and enriching the owners of fossil energy — is one
important factor; the other is that so far, very few governments have stepped up to
the challenge of the ambitious goals that were set in Paris and have reconsidered
their INDCs. The world is still on a pathway to at least 3 °C of warming.

To have a chance to save the Paris agreement and prevent dangerous climate
change, players like the European Union, China and India must from now on assume
a much more proactive role in climate policymaking. The EU did provide leadership
on climate for the last two decades, not least during the presidency of George
W. Bush. Now the world is in a similar, if not worse, situation.

For the EU to take on the leadership role again, the targets set by the EU for
2030 — a reduction of GHG emissions by 40% compared to 1990 — are totally inad-
equate. Even China and India have to revisit their goals and develop more ambitious
targets. Parallel to that, action must be considered with regard to what measures to
take in terms of border tariffs to offset the advantage products produced in the United
States will have compared to regions whose companies are exposed to carbon taxes
or emissions trading. We shall revert to these challenges, both with regard to the
SDGs and the Paris agreement, in Chap. 3 of this book.

1.6 Other Disasters Ahead

1.6.1 Technological Wildcards and Familiar Threats

The Cambridge (UK)-based Centre for the Study of Existential Risks (CSER),
founded in 2012, has quickly gained worldwide visibility through presenting a num-
ber of dangers that could even lead to the extinction of humanity. Of course, these
can include astronomical catastrophes, such as the earth’s collision with a giant
meteorite, or the appearance of a deadly and extremely contagious microorganism
against which no remedy can quickly be found. But realistically, the group, led by
Sedn O hEigeartaigh, also investigates technological development entirely designed
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by humans. O hEigeartaigh calls them technological wildcards.? They include the
following:

* Synthetic biology creating viral and bacterial organisms with novel and deadly
characteristics and capabilities that could infect humans and spread around
the world; a particularly controversial area of research is ‘gain-of-function’
virology research, leading to viruses with completely unknown capacities.
More conventional is the unintended spread of multi-resistant microorgan-
isms caused by the preventive overuse on farm animals of antibiotics, or by
high antibiotic concentrations in poorly treated wastewater from antibiotic
drug industries.”

* Geoengineering: a suite of proposed large-scale technological interventions that
would aim to ‘engineer’ our climate in an effort to slow or even reverse the most
severe impacts of climate change. Seemingly, President Trump intends to spend
a lot of money on geoengineering.>*

* Advances in artificial intelligence capable of matching or surpassing human intel-
lectual abilities across a broad range of domains and challenges (see Sect. 1.11.3).

Obviously, humanity must respond to such absolutely scary prospects. Technology
assessment is the very least that must be done. Prohibitions against research that could
lead to the extinction of the human race must also be considered (see Sect. 3.15.2).

Quite different are potential disasters that in a sense are familiar. A web search® for
‘economic collapse’” will return almost 35 million sources of information. Depressing
literature is widely available. The challenges are not confined to serious disturbances
to the atmosphere and the biosphere. Major social challenges were already addressed
in Sect. 1.1.

Early in 2016 the principal geologist of the British Geological Survey stated that
human-caused changes to the earth are greater than the changes that marked the end
of the last ice age.’® A problematic chemical, perfluorooctanoic acid, is now found
in the tissues of polar bears and all humans on earth. Plastics are found in the guts
of 90% of seabirds,”” and microparticles, the decomposition of the millions of tons
of plastic waste generated every year, are now ubiquitous.® Ninety per cent of all
the oil consumed by humans has happened since 1958, and 50% of it since 1984,
and that has left a permanent record of black carbon in glacial ice.

52Sean O hEigeartaigh (2017).
> Liibbert et al. (2017).

S https://www.theguardian.com/environment/true-north/2017/mar/27/trump-presidency-opens-
door-to-planet-hacking-geoengineer-experiments

3 Economic Collapse, Google, accessed September 2016.
SWaters et al. (2016).

The Guardian, http://www.theguardian.com/environment/2015/sep/01/up-to-90-of-seabirds-
have-plastic-in-their-guts-study-finds Associated Press, 1 Sept 2015,

*Hasselverger (2014).
BP Statistical Review of World Energy 2006.
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In a rather extreme projection, Walter and Weitzman® describe the economic
shocks that are likely to result from climate change. They expect massive disrup-
tions for agriculture and consequently for nutrition, potentially destroying much of
the hopes contained in the SDG 2 (see Sect. 1.10).

Much less concretely described but potentially equally disastrous are the massive
losses of biodiversity. Already today, the earth is in the midst of the ‘6th extinction
event’.%! The first five were caused by tectonic and volcanic events on a geological
time scale; in the case of the dinosaurs, an astronomical catastrophe is also thought
to have played a key role. But the sixth, unfolding very rapidly over the last century,
is exclusively caused by humans. During this period, an explosive increase in human
population plus an ever-increasing land use (see the ‘footprints’ saga, Sect. 1.10)
have destroyed or completely altered most habitats of wild plant and animal species.
Small wonder that some hundred animal and plant species are lost every day, the
majority of which have not even been scientifically identified before their extinc-
tion. The effects on humans of this tragedy will most probably be very dangerous,
but details are hard to predict. In his latest book, E.O. Wilson suggests that half of
the earth’s surface should be reserved for nature’s protection®” — not exactly realistic
under the conditions of further human population growth.

Soil erosion, soil degradation, droughts, floods and invasive species can massively
add to the dangers confronting future generations. Industrialized agriculture using
‘systemic pesticides’ such as neonicotinoids is a deadly threat to honeybees and other
pollinators.®® There is also increasing evidence about pesticide residues in various
food products. The question cannot be avoided: For how long can biological systems
be managed the same way as industrial production? The long-term effects on soils by
decades of pesticides being spread on them is a major issue and has so far been poorly
researched. If both bacteria and fungi are lost, the soil degrades. ‘Every time the soil
is disturbed, or artificial fertilisers and pesticides are applied, soil life is killed and soil
structure compromised’, says soil scientist Elaine Ingham.**

Another disturbing and complex issue has to do with the production of biofuels.
When biofuels are produced from residue materials from forestry and agricultural
production, the benefits are clear. However, when fertile soils, like in the United
States, or in virgin forests, as in Indonesia, are turned into large-scale monocultures
of maize or palm oil, the negative social or environmental consequences can far
outweigh the positive ones.

Another new and disquieting technical concern is human-engineered ‘gene
drives’.% A successful gene drive is capable of intentionally or accidentally altering
a species or causing its extinction. So far, these artificial gene drives are developed

OWalter and Weitzman (2015).

' Kolbert (2014).

©2E.O. Wilson 2016. Half Earth: Our Planet’s Fight for Life.

93 E.g. van der Sluijs et al. (2015).

%Elaine Ingham. 2015. The Roots of Your Profits (video).

% National Academies of Sciences, Engineering, and Medicine (2016).
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using the new ‘gene-editing’ system known as CRISPR-Cas9. Gene drives may be
deliberately introduced into invasive species to eradicate them from the wild for
conservation purposes, or into weed species to remove them from farmers’ fields:
all desirable plans at first glance. But gene drives could just as easily be pressed into
use for military purposes, as bioweapons, or to suppress food harvests. There are
unintended effects as well; ‘because gene-drive modified organisms are intended to
spread in the environment, there is a widespread sense among researchers and com-
mentators that they may have harmful effects for other species or ecosystems’.%
There is no internationally agreed process for the effective governance of trans-
boundary effects arising from the release of a gene drive, an enormous governance
gap. In consequence, more than 160 NGOs mostly from developing countries, pres-
ent in Cancun at the 13th Convention of the Parties of the UNCBD (Convention on
Biological Diversity) in December 2016, demanded a moratorium on applied
research, development and release of genetically engineered gene drives.®’

Then there are the political dangers, touched upon in Sect. 1.1. Wars and conflicts
rage in the Near East, in some African countries and in Afghanistan and Myanmar.
They have led to unprecedented migrations of refugees, both inside and outside the
actual war-torn regions.

Political disasters are often linked with nature. Climate change is a partial cause for
conflicts over water and fertile soils. And then, let us not ignore the fact that wars tend
to happen in the regions with the highest population growth. Of course, that was also
the case in the ‘empty world’, but in the ‘“full world’ there is no easy way out, thus
enhancing the conflicts on resources. Moreover, in earlier times, even the poor were
embedded in a basically benign, robust and fertile planet. That is no longer the case.

1.6.2 Nuclear Weapons: The Forgotten Threat®

A nearly forgotten threat is the spectre of nuclear weapons. Nuclear weapons
are the most deadly of all mass killing devices. They put civilization, the human
future and the future of life on the planet at serious risk. They are illegal,
immoral and waste resources that otherwise could be used to meet human needs.
Humankind needs to find a path to abolish nuclear weapons before these weap-
ons abolish us.

And yet, since the end of the Cold War, nuclear weapons have generally been
viewed with complacency by the world’s societies. These weapons, in the arsenals
of nine countries, are largely kept out of sight and out of mind. To the extent that
possessing and threatening to use nuclear force makes it into the public consciousness

*Tbid. doi:10.17226/23405
7Civil Society Working Group on Gene Drives (2016).

% The alert to this deadly danger came from the Nuclear Age Peace Foundation and its President, Dr.
David Krieger, Member of the Club of Rome. See their homepage https://www.wagingpeace.org/.
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and discourse, they are justified on the grounds of nuclear deterrence, that is, the
threat of nuclear retaliation. But that remains an unproven hypothesis about human
behaviour and a potentially destabilizing one at that.

Society is beginning to forget that an all-out nuclear war could lead to a Nuclear
Winter, potentially sending temperatures to their lowest levels in 18,000 years, trig-
gering an ice age, and destroying a large part of life on earth.

The Nuclear Non-Proliferation Treaty (NPT) of 1970 divided the world into
nuclear ‘haves’ and ‘have-nots’. As defined by the NPT, the nuclear (NPT) are those
countries which had manufactured and exploded a nuclear weapon prior to January 1,
1967. France and China were added to the nuclear ‘haves’, when they later joined the
treaty. Three countries never joined the treaty — Israel, India and Pakistan — and went
on to develop nuclear arsenals; and one country, North Korea, withdrew from the
treaty in 2003 and is playing an evil poker game building up a nuclear arms arsenal.

All nine nuclear-armed countries are now engaged in modernizing their nuclear
arsenals. The United States plans to spend $1 trillion doing so over the next three
decades. Other nuclear-armed states also have ambitious modernization plans. The
waste of resources and lost-opportunity costs are staggering. Beyond this, however,
modernization of nuclear arsenals is making the weapons smaller, more accurate
and more efficient. All this sums to making the weapons more usable by military
commanders and thus more likely to be used. Modernizing nuclear arsenals is a
clear violation of the NPT (Fig. 1.7).

Jonathan Granoff of the Global Security Institute adds: If less than 1% of the
14,000 nuclear weapons in the arsenals of the nine possessor states in the world
were to explode, tons of debris would enter the stratosphere, lower the earth’s tem-
perature, destroy the stability of the ozone layer, cause cancers and other horrible
diseases to spread, and end agriculture as we know it. In sum, a nuclear exchange of

The world’s nuclear arsenals
Estimated global nuclear warhead inventories, 2017
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Fig. 1.7 The world’s nuclear arsenals, 2017 (Source: Kristensen and Norris 2017; https://fas.org/
issues/nuclear-weapons/status-world-nuclear-forces)
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the arsenals of only two of the nuclear powers, say India and Pakistan, could end
civilization everywhere — as would a robust first strike from the arsenals of Russia
or the United States.%

A quarter century after the end of the Cold War, some 2000 nuclear weapons
remain on high alert, ready to be fired within minutes of an order to do so, meaning
that civilization could be destroyed in a single afternoon of nuclear exchange. In
July 2016, an International Peoples’ Tribunal on Nuclear Weapons and the
Destruction of Human Civilisation was held in Sydney, Australia, condemning poli-
ticians and the nuclear weapons industry for violating human rights by still “‘mod-
ernizing’ nuclear arsenals and seriously considering the use of these weapons.

The threat is global and the solution must also be global. It will require negotia-
tions with the aim of truly prohibiting and eliminating nuclear weapons. These will
not be easy, as there will be many interests at the bargaining table. It will require a
new legal instrument for the phased, verifiable, irreversible elimination of nuclear
weapons. It must result in a treaty that accomplishes the elimination of nuclear
weapons, without leaving the world dominated by conventional forces. In the end,
it must be a treaty that changes the dynamics of the planet from the insanity of
Mutual Assured Destruction (MAD) to the needed new reality of Planetary Assured
Security and Survival (PASS).

1.7 Unsustainable Population Growth and Urbanization

Figure 1.13 in Sect. 1.10 has two horizontal dotted lines. The upper one is the ‘world
biocapacity of 1961°, that is, the allowed ecological footprint per capita in a world
populated by 3.1 billion people. The lower line is the biocapacity 2012, with a popu-
lation of 7 billion people. The situation would be hugely more comfortable if the
world population had stabilized 50 years ago at below 3.5 billion. However, most
demographers believe that stabilization will not occur before the second half of our
century, and then at a number rather beyond 10 billion. When addressing sustain-
able development, it is simply unavoidable to consider the question of world popu-
lation. This is extremely delicate politically.

1.7.1 Population Dynamics

The old industrialized countries had their steep population increases during the nine-
teenth century and solved their domestic problems of overpopulation by conquering
other parts of the world, notably in the Americas, Africa and Australia, and letting
large numbers of people emigrate there. Thus for them to admonish developing
countries to stop growing is a political non-starter.

“Widely circulated email by granoff @ gsinstitute.org, dated 16 Dec., 2016.
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Fig. 1.8 Strong population growth is correlated with weak development (Source: Michael
Herrmann (editor). 2015. Consequential Omissions. How demography shapes development —
Lessons from the MDGs for the SDGs. New York and Berlin: United Nations Population Fund and
the Berlin Institute for Population and Development, UNFPA 2015)

However, it is both legitimate and fruitful for developing countries themselves to
think of ways and means of arriving at a sustainable population policy.

The United Nations Population Fund (UNFPA) has published a new study™ con-
firming the positive correlation between economic success and restraint on
population growth (Fig. 1.8). Regions with rapid population growth are associated
with weak development, although of course the logic of this correlation can work
both ways. Nevertheless, it is an established fact that in most cultures, reaching a
high level of development, that is, enjoying adequate education, employment and
self-determination of women, as well as having access to plentiful energy, leads to
the stabilization of that group’s population. Conversely, policy makers and religious
leaders must realize that strong population growth tends to weaken the economic
development of their countries.

On a finite planet, population growth should be curtailed before nature forces the
issue. The Club of Rome commends those countries which have sought rapidly
reduced reproduction rates, and congratulates them for having actively promoted the
programmes that are proven to achieve this, that is, health care for infants and children

OUNFPA. 2015. Consequential omissions. How demography shapes development — Lessons
from the MDGs for the SDGs. Fig. 8; electronic source: http://www.berlin-institut.org/fileadmin/
user_upload/Consequential_Omissions/UNFPA_online.pdf


http://www.berlin-institut.org/fileadmin/user_upload/Consequential_Omissions/UNFPA_online.pdf
http://www.berlin-institut.org/fileadmin/user_upload/Consequential_Omissions/UNFPA_online.pdf
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Population projections
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Fig. 1.9 Different population projections in 2050, depending on the education profile of the population.
The middle projection ‘SSP1” refers to a high education scenario ending up with 8.5 billion people in
2050, while the ‘SSP3’ projection with low education levels ends up with 10 billion people in 2050
(After: KC S, Lutz W (2014) Demographic scenarios by age, sex and education corresponding to the
SSP narratives. Population and Environment 35 (3): pp. 243-260. DOI: 10.1007/s11111-014-0205-4)

under five, reproductive health services, including family planning, women’s educa-
tion and emancipation, as well as working towards increased per capita prosperity and
providing some social security for the elderly, all of which help eliminate some of the
impetus for having large families.

A recent study of KC and Lutz’' estimates that better education can lead to one
billion fewer people in 2050 than currently anticipated (see Fig. 1.9). Many devel-
oping countries have committed themselves to the empowerment of women through
education and economic inclusion as part of their quest for sustainable develop-
ment. It is imperative for development cooperation to focus on achieving the desired
outcomes in this area.

Wealthier countries had committed themselves in the 1994 Cairo Plan of Action
to provide reproductive health services and family planning, but neither national
governments nor donors have so far lived up to these Cairo promises. This means
that an estimated half million women, worldwide, still die during childbirth each
year. Hundreds of millions of couples lack access to contraception, a situation that
the Catholic Church, until recently, helped to cement. Although many more children
are attending school today than 10 years ago, a large gap still remains between boys
and girls. In countries like India, Nepal, Togo, Yemen and parts of Turkey, there are
20% more boys than girls in school. In the poor rural districts in Pakistan, the pro-
portion of girls being educated is less than a quarter.

In many developing countries, the number of births per woman is still between
four and eight. The primary cause is poverty, but the low status of women in society
also plays a major role, and all forms of discrimination against women remain a huge

"I Guttmacher Institute. (authors: Jacqueline E. Darroch, Vanessa Woog, Akinrinola Bankole and
Lori S. Ashford) 2016. Adding It Up: Costs and Benefits of Meeting the Contraceptive Needs of
Adolescents.


https://www.guttmacher.org/about/staff/jacqueline-e-darroch
https://www.guttmacher.org/about/staff/vanessa-woog
https://www.guttmacher.org/about/staff/akinrinola-bankole
https://doi.org/10.1007/s11111-014-0205-4
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problem. India has launched TalentNomics to measure the economic costs/benefits
of gender gaps, with a view of boosting women’s opportunities.”

Regarding environmental impacts linked to population growth, it is apparent that
human numbers per se do not tell the whole story. The ‘I = PAT equation’ worked
out by Paul Ehrlich and John Holdren™ names three factors affecting human envi-
ronmental impacts (I): population numbers (P), relative affluence (A) and technol-
ogy use (T), with T representing the hope of dramatically reducing environmental
impacts per unit of added value (see Sects. 3.4, 3.8 and 3.9).

The recent age of the ‘great acceleration’ (see Fig. 1.6) clearly demonstrates that
population alone does not explain the massive increase of human impact: while
human numbers grew only fivefold, world economic turnover grew 40 times, and fos-
sil fuel use 16-fold. Fish catches grew by a factor of 35, and human water use 9-fold.

While population numbers are but one of the factors explaining the growing
footprints of mankind, it is crucial to increase the efforts worldwide — and not least
in Africa — to encourage families to reduce the number of births. The challenge of
addressing climate change as well as ecosystem decline will be considerably more
doable if the world population levels out around 9 billion — which would still be
possible — than between 10 and 11 billion or beyond.

1.7.2 Urbanization

Humanity is turning from a rural to an urban species. Global urbanization is seem-
ingly unstoppable worldwide (Fig. 1.10). In developed and developing countries,
cities offer easier access to resources and job opportunities than rural areas, as
well as cultural, education and health benefits. As centres of economic power and
social interaction, and of both production and consumption, they have a magnetic
attraction.

In 1800, there was just one city of a million people — London. From that time
onwards, global urbanization, closely linked to Industrial Revolution technologies,
got under way. From 1900 to 2011, the global human population increased 4.5-fold,
from 1.5 to 7 billion. During that time the global urban population expanded 16-fold,
from 225 million to 3.6 billion, or to about 52% of the world population. By 2030,
60% of the world population, or 4.9 billion people, are expected to live in urban
areas, over three times more than the world’s entire population in 1900.™

Today, there are more than 300 cities of one million people or more and 22
megacities of over 10 million people, with 16 of them in developing countries.”

2See IMF’s Gender Income Gap Studies, Japan and Mckinsey Gender Gap Income Loss Analysis
all done in 2015; see Google for details.

7 Ehrlich and Holdren (1971).
74United Nations (2011).
>World Resources Institute Washington, Urban Growth, www.wri.org/wr-98-99/city grow.htm
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The making of the urban age
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Fig. 1.10 The making of the urban age: in 100 years urban populations are projected to grow nearly
tenfold, making up 70% of the global human population (Source: UN Department of Economic &
Social Affairs, Population Division)

Modern cities of millions of people are certainly an astonishing achievement.
They are the spaces in which humanity carries out the bulk of its social, economic
and cultural transactions. They are the hubs of global communication and transport
systems. They attract investors because they offer a vast variety of services at com-
paratively low per capita cost. One aspect of cities relating to enhanced sustainability
is the already-existing empirical fact that urbanization is very positively correlated
with reduced fertility rates.”

But there are also some ecological downsides: Urban resource demands and waste
outputs represent a large part of human ecological footprints. Let us face up to a central
contradiction: Cities are becoming our primary habitat, but urbanization in its present
form is causing a rapidly increasing proportion of human ecological impacts. Studies
from China and India have shown that people moving from a village to a city will, typi-
cally, increase their resource consumption fourfold.”” The aggregated environmental
impacts of humanity already vastly exceed the earth’s carrying capacity (see Sect. 1.10).

Material affluence and urban sprawl go closely together. They are linked to peo-
ple’s desire for more living space, use of cars for commuting, and the wish to get
away from urban noise, pollution and crime. Worldwide, urban growth and the
transport infrastructures connecting cities are swallowing up ever more productive
farmland. So the phenomenon of urbanization is increasingly also a problem for
diminishing space for agriculture — and for wildlife. All this means that while cities
are built on only a small proportion of the world’s land surface, their ecological
footprints now cover much of the productive land and sea surfaces of the globe.

76 Martine et al. (2013).
77Sankhe et al. (2010). See also Brugmann (2009).
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One co-author of this book, Herbie Girardet, established that London’s ecologi-
cal footprint is 125 times the surface area of the city itself, which is roughly the
equivalent of England’s entire productive land.” A typical North American city with
a population of 650,000 would require 30,000 square kilometres of land, an area
roughly the size of Vancouver Island, Canada, to meet its domestic needs. By com-
parison, a similar size city in India (with significantly lower living standards and a
predominantly vegetarian diet) would require just 2800 square kilometres.”

The position of China, the world’s most populous country, is particularly inter-
esting: China has the world’s most rapid urban growth, expected to rise from 54%
in 2016 to 60% by 2020. Hundreds of millions of people have moved from village
to city, and often, megacity. Recently, there has been much publicity about China’s
intention to create an ecological civilization (see Sect. 3.16). Of course, it is official
government policy for urbanization to create agreeable prosperity. The ‘National
New-Type Urbanization Plan, 2014-2020",% indicates as much: ‘Domestic demand
is the fundamental impetus for China’s development, and the greatest potential for
expanding domestic demand lies in urbanization’. Both domestic demand and
urbanization are also meant to reduce China’s unhealthy (positive) trade balance. It
has yet to be demonstrated that all this will not massively conflict with the country’s
environmental sustainability goals.

Is an urban world, dominated by sprawling cities and mega-cities, with their vast
global ecological footprints, inevitable, or are there alternatives? Could cities exist
and even thrive on regional rather than global resources? On a finite planet, could
they be designed to continuously regenerate the resources they depend on? Section
3.6 will offer some optimistic answers.

1.8 Unsustainable Agriculture and Food Systems

Food security has been at the centre of all societies’ concerns ever since humanity
settled down and started to grow its food, rather than relying exclusively on hunting
and gathering. Human ingenuity has seen global society moving from barely mak-
ing it from one harvest to the next (often failing because of the weather, pests or
other natural disasters), to a scandalous level of surpluses and waste.

While some 800 million people on earth still suffer from chronic hunger, about 2
billion are either overweight or obese, and another 300 million suffer from type 2 diabe-
tes, all due to the inadequate quality and diversity of today’s food supply and consump-
tion patterns in both developed and developing countries. While the current agricultural
system does produce surpluses, it also threatens our soils, water, biodiversity and, in
fact, all ecosystems and their vital services, as well as the global climate.

78 Girardet (1999).

"1Int. Institute for Sustainable Development (IISD), as reported by www.gdrc.org.uem/e-footprints.
html

% Chinese government. 2016. China to promote new type of urbanization. Feb 6, 2016. english.gov.cn
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How did humanity get into such a situation, and what is needed to remedy it?
Those questions have framed many recent studies of agriculture and the food system,
including Agriculture at a Crossroads,?' a groundbreaking report by the International
Assessment of Agricultural Knowledge, Science and Technology for Development
(IAASTD), commissioned by six UN agencies and the World Bank at the 2002 World
Summit on Sustainable Development in Johannesburg. It was managed through a
multi-stakeholder bureau with half government and half civil-society representatives.
It occupied some 400 people, from farmers to scientists and experts in all agriculture
and food-system-related disciplines, from all continents, for over four years.

This report was endorsed by 59 countries in March 2008. The key findings,
although not fully supported by all the parties represented, were absolutely clear
about the need for a paradigm shift in agriculture and food systems. These findings
have been echoed by numerous further reports, including one by UNEP and the
International Resource Panel, UNCTAD’s ‘Wake up before it is too late’, and
‘Smallholders, food security, and the environment’ from the International Fund for
Agricultural Development (IFAD).%

Farming plays a role in all the major dimensions of ecological damage.
Destruction of biodiversity and disappearance of species are intimately connected
with the ongoing clearing of forests and draining of wetlands, much of which occurs
to obtain new farmland; agricultural fertilizer runoff disrupts the nitrogen and phos-
phorus cycles, causing dead zones in waterways; toxic pesticides and herbicides kill
zillions of non-target animals and plants; and agriculture/forestry produces about
25% of the greenhouse gas emissions. So farming is one of the most crucial sectors
that must change in order to alleviate the current ecological/climate crisis.

Industrial agriculture also displaces smallholder and indigenous farmers from
their land. Smallholders make up a third of the world’s population and half the
world’s poor; they nevertheless produce about 70% of its food on one quarter of its
farmland, and that mostly without the ecological damages listed above. Smallholder
vulnerability is compounded by traditional customary forms of tenure which are
frequently swept aside by national governments clinching corporate deals. Few of
these dispossessions have prior consent or are properly compensated. Especially
since 2006, ‘land grabs’ have accelerated, where corporations from the developed
world, plus nations such as China and the Gulf countries, are taking over vast swaths
of land, especially in Africa.

On a more generalized account, agriculture as it is done in our times turned out to
be the most costly business with dramatic negative profit margins if the external costs

81 Agriculture at the Crossroads. 2009. Washington: Island Press (One global Report, one executive
Summary, and five regional reports.)

82UNEP and International Resource Panel. 2014. Assessing Global Land Use: Balancing
Consumption with Sustainable Supply; UNCTAD. 2013. Trade and Environment Review 2013.
Wake up before it is too late: Make agriculture truly sustainable now for food security in a chang-
ing climate; [FAD. 2013. Smallholders, food security, and the environment.

8 GRAIN and La Via Campesina (2014). Big dams, industrial zones and mining also displace
smallholders.
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Negative profit margins in most of the world’s raw material industries
if natural capital costs are included

Profit margin (EBIT) before and after natural capital costs, based on top-2 companies in each Morgan Stanley
Composite Index category, Percent, 2012
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Fig. 1.11 Agriculture has by far the largest gap between superficial cost of production, transport
and consumption on one side and ‘true cost’ on the other side (Data source: Trucost and TEEB
2013, courtesy Pavan Sukhdev)

are added to the mere production cost. Figure 1.11 shows ten different economic sec-
tors. The first two, cattle farming and wheat farming, both core agricultural busi-
nesses, show by far the biggest ‘losses’ (brown bars) after inclusion of the ‘natural
capital cost’, according to TEEB (The Economics of Eco-systems and Biodiversity).

The figure is startling. It shows that business activities in most sectors of the
economy would be unprofitable — in fact show red figures — if the costs for using
nature would be accounted for.

The TAASTD’s in-depth analyses of the past 50 years concluded that, although
there were some benefits in the short term, overall the Green Revolution of the
1960s failed to solve the key issue of hunger, which is lack of access to food rather
than the overall supply. At the same time, large monocultures were preferred to
increase farmers’ labour productivity, and toxic chemicals became necessary to
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support high-yielding crops (many traditional staple crops tend to resist pests natu-
rally). The new super varieties and hybrids were also very thirsty, and aquifers have
been severely depleted. Because insect pests and weeds are very adept at develop-
ing resistance to poisons, after only a few seasons of use, many returned to pose
increasing problems. Today, this same pattern is repeating itself with genetically
modified crops.

Another unsustainable feature of modern agriculture, or rather of modern diets,
is the steady increase of meat production and consumption. As Brian Machovina
et al. are arguing, meat production is the single largest driver of habitat loss, and
both livestock production and feedstock production are increasing in tropical devel-
oping countries, where the majority of biological diversity resides.®*

Overall, it has been widely accepted, at least since the IAASTD Report of 2009,
that ‘business as usual’ is not an option; if problems of climate, ecology, growing
inequality and hunger are to be solved, agriculture needs radical transformation
(see Sect. 3.5).

The oddities, inconsistencies, failures and destructive features of ‘modern’ agri-
culture are not well represented in the public media in any country of the world. The
reason is simple. People want to eat and feel good at it, and farmers want to sell and
feel good at it. The very idea that modern agriculture is deeply problematic is anath-
ema to readers and listeners of the media.

What is a lot more popular in the media is the question if there is enough food
around to satisfy all 7.6 and soon 10 billion people. The answer is not easy. A new
compilation by R. Weiler et al. offers some important data and recommendations.3

Using up-to-date climatic, meteorological, geographical and demographic data,
the authors arrive at the disturbing result that chiefly for Africa there will be a short-
age of food towards the end of this century, owing to ‘frightening desertification’
and an expected massive increase of population. Apart from ethical considerations,
the recommendations are mostly related to agricultural technology, but in many
regards quite different from the views of the IAASTD.

1.9 Trade Versus Environment

One of the hottest international conflicts of our day is the debate about international
trade. The Doha Round launched at the World Trade Organisation’s (WTO) Ministerial
Conference in Doha, Qatar, in 2001 has not led to any tangible results. It was meant to
improve the trading prospects of developing countries, which felt that the radical
moves towards global free trade adopted during the Uruguay Round of the GATT
(Global Agreement on Tariffs and Trade), the WTO’s predecessor, had chiefly benefit-
ted the North and China. But neither the North nor the South seemed to be willing to

8 Machovina et al. (2015).
$Weiler and Demuynck (2017).
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come to an agreement on the Doha agenda. The North has been unwilling to abandon
its agricultural export subsidies and the South is sceptical about benefits flowing to it.

The environment plays an absolutely marginal role in these trade negotiations. Most
national regulations governing environmental protection are considered to be ‘barriers
to trade’ and are therefore rejected. Along with bilateral and multilateral trade agree-
ments, the WTO privileges cheaper production, market processes, monetary gain, busi-
ness interests and economic growth. In 1991, for example, a GATT dispute panel ruled
against the US ban on imports of tuna caught with collateral slaughter of dolphins
because ‘if the US arguments were accepted, then any country could ban imports of a
product from another country merely because the exporting country has different envi-
ronmental, health and social policies from its own’.% Here the WTO states baldly that
trade has priority over environmental, health and social justice considerations, regard-
less of the wishes of a government and the people it represents. If the tuna catch destroys
dolphins, that’s too bad, but it is not relevant to trade.

Trade follows a different logic to the one that applies to the environment and
consumer protection. The trade agenda, pushed first and foremost by the transna-
tional corporations, is directed towards expansion of production and consumption,
primacy of markets and the growth of private enterprise. It has no interest in issues
of the public good (other than the possible benefits of supplying consumer items at
a low price). It replaces ‘rules for companies with rules for governments, and ...
rules that protect consumers and the environment with rules that protect and facili-
tate traders and investors’.%’

If a WTO dispute panel rules against a country, there are no palatable alternatives.
It must either change its domestic laws, pay penalties representing ‘lost profits’ to the
aggrieved corporation or face unilateral trade sanctions. The United States had to
weaken its air pollution laws when the WTO ruled that it could not exclude petroleum
from Mexico and Venezuela. Japan had to accept more pesticide residues in food than
its own regulations demanded. In the dispute between Europe and the United States
over growth-promoting hormones in beef, the WTO panel ruled against the EU and
the United States was allowed to enforce retaliatory tariffs on various EU products.

For the WTO, objectors must prove harm rather than industry being required to
prove safety. Europe, on the other hand, applies the ‘precautionary principle’ where
novel substances are not permitted until the product is demonstrated to be safe on the
basis of reliable scientific assessment of risk.3 The leaks published by Greenpeace in
May 2016 suggest that Europe’s precautionary approach was going to be discarded
in the planned Transatlantic Trade and Investment Partnership (TTIP).¥ Fortunately
for European consumers and the environment, the resistance in the United States
against the TTIP has grown with the advent of Donald Trump as President.

One nevertheless has to be cautious joining the choir of sovereignty advocates. In
a highly interconnected world, negative environmental impacts tend to be global. The

% Emphasis ours. Higgs (2014), WTO (2010).

87 Beder (2006).

8 Higgs, op. cit. pp. 249-250. Sources are cited in full in this text.
% Neslen (2016).
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Club of Rome therefore supports some kind of global governance that will limit the
right of states to pursue such destruction. Global climate treaties are an example of
such limiting rules. But so far, international trade treaties limit environmental rules.
Trade rules are intended to enhance economic turnover, something that usually leads
to environmental problems. It is ironic that the regulations made by the WTO are the
only example of rules made at the global level where the legislation really has teeth.
This is justified only if the WTO were obliged to give equal consideration to both the
benefits and (environmental) hazards of free trade — which is absolutely not the case
today (see Sect. 3.15 on global governance).

Meanwhile, in the absence of progress at the WTO, many countries have come to
bilateral or multilateral trade agreements, filling the so-called spaghetti bowl of
trade deals. The biggest such agreements — the trans-Pacific and trans-Atlantic
agreements — were initiated by the United States during the Obama Administration.
Although the Trans-Pacific Partnership (TPP) was signed in 2016, it won’t be rati-
fied by the US Congress. Similarly, the TTIP is very unlikely to be adopted.

US President Donald Trump has taken an openly protectionist stand, arguing that
the loss of manufacturing jobs in the United States was the result of open borders
allowing companies to seek cheaper human labour, lower taxes and weaker regulation
(including on the environment). Here he joined the opposition to free trade that now
exists in virtually all countries, with the exception perhaps of China and Singapore.
This opposition reasons that free trade, while theoretically benefitting all partners, in
reality serves as an invitation to companies to ignore the environment, human rights
and the welfare of future generations. Those may not be President Trump’s concerns,
but motives do not always count when it comes to opportunistic alliances. What we
are aiming at is an alliance for a fair balance between trade and public goods.

Almost by definition, free trade does help the strong and harms the weak; as the
late Uruguayan journalist Eduardo Galeano put it, ‘The international division of
labour consists in this: some countries specialize in winning and some others in
losing’.”® While the official economic doctrine says that trade always serves both
sides, the reality is less clear cut, and not just between countries. There are always
losers in winning countries and winners in losing countries. The United Kingdom as
a nation has pushed for more free trade for a long time, and the city of London has
greatly benefitted from it. But the losers in Britain’s traditional manufacturing
regions got the upper hand in the Brexit vote, and they have blamed the EU (and the
free movement of migrants), not their own government or global financial markets.

In the developing world, despite some success by China and the ‘Asian tigers’,
many countries, especially in Africa and the Caribbean, saw local farmers and
industries bankrupted by a flood of cheap imports. This was especially the case with
agricultural products, since the United States and Europe have continued to subsi-
dize exports from their farm sectors. Donald Trump’s declared protectionism wor-
ries developing countries even more. As Martin Khor writes, Trump has shocked
developing countries by considering tariffs on imports from developing countries

“Eduardo Galeano. 1973. (Spanish original 1971) Open Veins of Latin America: Five Centuries of
the Pillage of a Continent SKU: mrp9916, Paperback ISBN: 9780853459910.
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where the United States has a trade deficit,”! and also by reducing UN funding, to
the detriment of social and environmental programmes in many developing coun-
tries. Khor also mentions Trump’s blatant disrespect for the environment, and his
likely withdrawal from international environmental treaties and conventions.

Another aspect of trade is the intensified global flow of capital which the WTO
has fostered by limiting the rights of governments to regulate the entry, behaviour
and operations of foreign-based corporations. Although this has major effects on the
environment, that is not the reason why people tend to be concerned. After the global
financial crisis of 2008, a UN panel chaired by Joseph Stiglitz pointed to numerous
problems with financial liberalization. This UN panel of experts recommended that
‘agreements that restrict a country’s ability to revise its regulatory regime — including
not only domestic prudential but, crucially, capital account regulations — obviously
have to be altered, in light of what has been learned about deficiencies in this crisis’.%?
Alas, the panel’s recommendations have not been adopted by the WTO.

One crucial bias embedded in financial deregulation was captured by Indian
economist Prabhat Patnaik, who wrote that the local financial sector has been
detached from its ‘anchorage in the domestic economy to make it part of the inter-
national financial sector; ... and to remove it from the ambit of accountability to the
people’.”? This aspect of ‘free trade’ gives the financial markets a dangerously dom-
inant power over investment worldwide. No considerations of local interests, public
good or democratic control can apply.

To sum up, trade is a good thing and occurs only if both sides expect benefits
from it. But trade is also a segment of international competition, which can lead to
the defeat of weaker companies or entire states, and trade has enormous effects on
natural resources and the environment in general but so far lacks appropriate rules
protecting those public goods. The world will need a new appreciation of balance
(see Sect. 2.10). Regarding trade, this will mean a level playing field between com-
mercial and environmental objectives.

1.10 The 2030 Agenda: The Devil Is in Implementation

Three months before the Paris climate agreement, the United Nations oversaw another
unanimous agreement: the 2030 Agenda,* consisting chiefly of 17 Sustainable
Development Goals (SDGs) as well as 169 targets to specify the SDGs. Figure 1.12
offers pictograms of the 17 goals.

°'Khor (2017).
2UN (2009).
%3 Patnaik (1999).

**Full title: Transforming our world: the 2030 Agenda for Sustainable Development A/69/L.85 —
Draft outcome document of the United Nations summit for the adoption of the post-2015 develop-
ment agenda.
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Fig. 1.12 The 17 Sustainable Development Goals of the 2030 Agenda. SDGs 1-11 can be considered
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The declaration accompanying the SDGs contains a vision statement that
includes the statement °... we envisage a world in which development and the appli-
cation of technology are climate-sensitive, respect biodiversity and are resilient.
One in which humanity lives in harmony with nature and in which wildlife and
other living species are protected’.”

While the Club of Rome lends strong support to this ‘supremely ambitious and
transformational vision’, there remains a need to examine the consistency of the SDGs
and the modalities under which the goals will be implemented. What is really the
meaning of the quoted statement. It surely relates to the three environmental SDGs,
speaking in affirmative language about urgent action needed to combat climate change
(Goal 13); the importance of conserving and sustainably using the oceans, seas and
marine resources for sustainable development (Goal 14); and protecting, restoring and
promoting sustainable use of terrestrial ecosystems, sustainably managing forests,
combatting desertification, halting and reversing land degradation, and halting biodi-
versity loss (Goal 15).

Nowhere, however, is it admitted in the 2030 Agenda that the successes in reach-
ing the eleven social and economic goals (Goals 1-11), if done based on conven-
tional growth policies, would make it virtually impossible even to reduce the speed
of global warming, to stop overfishing in the oceans or to stop land degradation, let
alone to halt the loss of biodiversity. In other words, assuming no major changes in
the way economic growth is defined and pursued, humanity would be confronted
with massive trade-offs between the socio-economic and the environmental SDGs.

% Transforming our world, l.c. p. 3.
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If the fate of similar objectives mentioned in the Earth Summit’s Agenda 21 is
any guide, solutions to the socio-economic deficits will be tackled by attempting to
accelerate growth and trade, leading to a cascading erosion of the environment,
whether climate, oceans or terrestrial systems. Again going on the past 25 years, the
degree of socio-economic progress this tactic is likely to achieve will still be far less
than what is really required. A radical new synthesis will be needed.

This synthesis has to acknowledge that for developing countries the conflicts
between social and environmental objectives are often muted. The developing world
frequently refers back to the powerful slogan coined by the late Indian Prime
Minister Indira Gandhi when she attended the first UN environment summit, in
Stockholm 1972. Her slogan was ‘poverty is the biggest polluter’. At that time, the
statement had much truth to it. Environmental issues were mostly local pollution
problems, and the evident answer was pollution control — costing money which only
the rich can afford.

The trouble is that, in our day and age, a more accurate slogan should be ‘afflu-
ence is the biggest polluter’. This is because greenhouse gas emissions, resource
consumption as well as land-use change destroying soil quality and biodiversity-
rich habitats are companions of affluence. This reality is clearly seen in the recent
report by Chancel and Piketty,”” who trace global inequalities in carbon emissions
in the period 1998-2013. They note that the three million wealthiest Americans (the
top 1%) have on average CO, emissions in the range of a staggering 318 tons per
capita per year, while the world average per person is only around 6 tons! So more
than 50 times the pollution and use per rich person compared to the average person,
let alone to the poorest people on earth.

It is often said that it is useless to be concerned about the conspicuous lifestyles
of the rich, the simple reason being that they are so few. But Piketty’s data tell a dif-
ferent picture. The fact is that the 1% richest Americans account for roughly 2.5%
(1) of global greenhouse gases. If the top 10% richest households in the world are
targeted, their contribution to GHG emissions would make up 45% of the total. So
the real bang for the buck is to change the habits of the rich, not the poor.

This means that developing countries are right in saying that the biggest burden of
changing course should be on the affluent nations. Clearly, developing countries see
it as their own priority to pursue the socio-economic SDGs, like poverty eradication
(Goal 1), food security (Goal 2), health (Goal 3), education (Goal 4) and employment
for all (Goal 8). After all, these goals are meant to apply to all human beings in the
world — 7.6 billion today, 9 billion in less than 20 years and perhaps 11.2 billion
towards the end of this century.”® This is a nightmare figure assuming that the world
is not willing or not able to change course in fertility habits (see Sect. 1.7).

%80 United Nations Conference on Environment and Development (1992).

7Chancel and Piketty (2015).

*%The world’s population is expected to reach 8.5 billion by 2030 and 9.7 billion in 2050, a new
United Nations report says. And there should be 11.2 billion people on Earth by the end of this
century. Source: associated Press, 29 July, 2015.
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As long as ‘affluence remains the biggest polluter’, the mentioned trade-offs
between the socio-economic and the environmental goals in the SDGs will prevail
and will ultimately overshadow and destroy the success of the socio-economic goals.
On the other hand, everyone will agree with the UN statement that ‘the 17 SDGs are
universal goals and targets which must include the entire world, developed and
developing countries alike. These goals are integrated and indivisible and balance the
three dimensions of sustainable development’.*

Recent studies seem to confirm that the trade-offs between socio-economic and
ecological SDGs are indeed major. Arjen Hoekstra’s study on water footprints!'®
indicates that achieving food security (Goal 2) can easily conflict with providing
enough water for all (Goal 6); the effects on biodiversity (Goal 15) are as yet unac-
counted for but are massive and nearly all negative. The International Resource
Panel did a preliminary assessment of interlinkages and trade-offs between different
SDGs, ! finding that a large number of goals for human well-being (11 of the 17)
are ‘contingent on the prudent use of natural resources’. This is a very diplomatic
way of saying that achieving the socio-economic goals while applying the prevail-
ing non-prudent use of natural resources is simply impossible. In parallel, Michael
Obersteiner et al.'”” found massive trade-offs between policies to lower food prices
and policies advancing SDGs 13, 14 and 15.

Of course, it would be unfair and one-sided to criticize the socio-economic goals
(with formulations stemming mostly from the developing countries) without address-
ing and criticizing the overconsumption of the rich of this world. Even when ecologi-
cal destruction takes place in the developing world, it often occurs in the context of
harvesting or manufacturing exports that end up servicing the affluent. The developed
world outsources much of the environmental damage involved in its consumption pat-
terns — about 30% of all species threats, for example, are due to international trade.'®
The Club of Rome has always stood for the principles of justice and fair distribution.
This means that, when addressing the trade-offs between economic and ecological
SDGs, we should always look for solutions that embody North-South justice.

In a recent study, Jeffrey Sachs et al.!®* offer some quantitative assessment of the
performance and challenges in achieving the SDGs at the present time. Using exist-
ing indicators provided by the World Bank and other institutions, countries were
assessed on indicators for each goal and were ranked according to their overall
performance across all 17 SDGs. Figure 1.13 shows the top ten performers and a
few other major countries.

% From para 5 in the document referred to in footnote 66.
10 Hoekstra (2013).

" Tnternational Resource Panel and Development Alternatives (Lead author: Ashok Khosla) 2015.
Addressing Resource Inter-linkages and Trade-offs in the Sustainable Development Goals. Nairobi.

122 Obersteiner et al. (2016).
103 Lenzen et al. (2012).
104Sachs et al. (2016).



42

1 C’mon! Don’t Tell Me the Current Trends Are Sustainable!
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Fig. 1.13 Country ranking by current SDG performance (composite index; maximum score is
defined as 100.) The first ten countries are all European countries (and Iceland). The United States is
lagging behind due to high inequality and excessive resource consumption. Developing countries
remain weak because of high levels of poverty, hunger, illiteracy and high levels of unemployment
https://www.bertelsmann-stiftung.de/en/topics/aktuelle-meldungen/2016/juli/countries-
need-to-act-urgently-to-achieve-the-un-sustainable-development-goals)

(Source:

Strikingly, the first ten countries are all prosperous European countries while the
ten lowest ranking countries (see table below) are all poor and mostly African. The
lowest 10 among the 149 countries measured are as follows:

Rank Country Performance
139 Afghanistan 36.5
140 Madagascar 36.2
141 Nigeria 36.1
142 Guinea 359
143 Burkina Faso 35.6
144 Haiti 34.4
145 Chad 31.8
146 Niger 314
147 Congo, Dem. Republic 31.3
148 Liberia 30.5
149 Central African Republic |26

At first glance, such figures are not too surprising. The 2030 Agenda is meant to
lift poor countries to much higher levels. At second glance, however, there is one


https://www.bertelsmann-stiftung.de/en/topics/aktuelle-meldungen/2016/juli/countries-need-to-act-urgently-to-achieve-the-un-sustainable-development-goals
https://www.bertelsmann-stiftung.de/en/topics/aktuelle-meldungen/2016/juli/countries-need-to-act-urgently-to-achieve-the-un-sustainable-development-goals
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Fig. 1.14 Sustainability chart according to the Global Footprints Network. Per capita ecological
footprints from bottom to top (hectares per person), and Human Development Index (HDI) from left
to right. Poor countries (/eft) have deplorably small HDI, and rich countries have deplorably large
footprints — leaving the ‘Global Sustainable Development Quadrant’ nearly empty. The upper dotted
line shows the per capita world biocapacity in 1961 at a world population of 3.1 billion (Source: 2017
Global Footprint Network. National Footprint Accounts, 2017 Edition; data.footprintnetwork.org)

disquieting fact about this study: It reveals that high SDG performance strongly cor-
relates with the conventional development path of growth, including the overuse of
natural resources as measured by per capita ecological footprints.

A country’s ecological footprint, annually assessed and updated by the Global
Footprint Network, measures the area required to supply the goods and services
consumed by its population. Not surprisingly, this measure is generally higher for
countries with high socio-economic performance and affluence.

Figure 1.14 shows the per capita ecological footprint in the SDG-ranked coun-
tries (vertical axis) plotted as a function of the average Human Development Index,
HDI (horizontal axis), of the people in the respective countries.

HDI is a composite indicator of education, health and income per capita, which
is used to gauge the well-being of people in different countries. In the lower right
corner of the figure, the ‘Global Sustainable Development Quadrant’ is where the
HDI is above 0.8 and the per capita footprint is below 1.8 hectares.

The disquieting fact is that the sustainable development rectangle is almost
empty, meaning that there is no single country that shows a high socio-economic
performance (HDI above 0.8) and at the same time achieves sustainable scores
(below 1.8 hectares) on the footprint measure. Translated into the SDG agenda this
means that there is no single country with a high performance on all three ‘pillars’
(economic, social, environmental).

Sachs et al. therefore reveal a hidden paradox: If all 11 or 12 socio-economic
SDGs were achieved in all countries, one would expect average footprints to reach
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Fig. 1.15 The ‘overshoot day’ is moving up the calendar (Source: www.overshootday.org)

sizes of 4—10 hectares per person. For 7.6 billion people, that would mean we would
need between two and five planets of the size of the earth!

Put into another impressive figure, the ecological footprint allows for the estima-
tion of the ‘overshoot day’, the day after which the world begins consuming
resources that will not be replenished during the rest of the year. Whereas in 1970 it
was in late December, in 2017, this day had already moved to August 2 and it is
expected to be as early as June by 2030 (Fig. 1.15).

Sachs et al. stress that even the frontrunner SDG countries are far from being
ecologically sustainable.

In summary, one would conclude from the discussion of the SDGs adopted by
the United Nations that the world cannot possibly afford to pursue those 17 goals
separately. A coherent policy will be needed to address socio-economic and envi-
ronmental goals as a whole. This, however, will force the world to fundamentally
overhaul the technological, economic and political approach to development as it
has been practised for many decades.'%

1.11 Do We Like Disruptions? The Case of the Digital
Revolution

1.11.1 Disruptive Technologies: The New Hype

Technological innovations and development are speeding up. In America, innova-
tion is what (nearly) everybody is aiming at. The new term garnering real excite-
ment, however, is ‘disruptive technologies’. It means innovation that replaces and
destroys the existing technology, for example, smart phone cameras replacing tradi-
tional photography (Kodak, once a highly profitable company, went bankrupt in a

105This is also the view of Michael Wadleigh and Birgit van Munster. 2017. Nature perspective,
closed mass Homo Sapiens Foundation. hsfound @ gmail.com, closedmass @ gmail.com
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Fig. 1.16 Disruptive technology may start below low-quality use or standards but eventually over-
takes even most demanding standards due to its dynamic of creating or conquering new markets.
Schematic picture from the Wikipedia entry about disruptive technology (Accessed July 24, 2016)

few years; or music streaming replacing CD records). The term was coined by
Clayton Christensen and published in 1995 by Bower and Christensen.'? The con-
cept is visualized in Fig. 1.16.

Until 1995, the connotations of disruptive were negative. Do you like to be ‘dis-
rupted’ when sleeping, making love or enjoying dinner with friends? Most readers
probably don’t. But for innovation addicts this is the real excitement. The authors of
Disruptive Technology refer to Joseph Schumpeter’s notion of creative destruction.
Schumpeter in 1942'7 shocked his readers by giving destruction a positive mean-
ing: The ‘good’ innovation surpasses and thereby destroys old structures and tech-
nologies. He called it ‘the essential fact about capitalism’. Despite origins in
Schumpeter’s thought, Bower and Christensen naturally did not want to call their
brainchild destructive technology. Conveniently, the adjective disruptive was still
available with not too much of a negative meaning. But in this chapter we cannot
avoid — for all our admiration for ingenious and successful technological innova-
tions — also looking at the dark sides of destruction and disruption.

1.11.2 Digitization Is the Buzzword of Our Time

Today, a tremendous acceleration of technological innovation can be observed.
Digitization is the buzzword of the time. The young see themselves as ‘digital natives’,
and look down a bit on the ‘digital immigrants’, the elderly who grew up with books

106 Bower and Christensen (1995).
17 Schumpeter (1942).
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and pens and paper. The behaviour of the digital natives keeps changing rapidly, in
line with thousands of new apps every year and indeed with the digitization of our
society. And they usually enjoy the disruption they experience.

People devote a significant part of time, attention and resources to digital arte-
facts. While there are many other domains where technology is evolving, digital has
become something of a synonym for ‘technology’ and a dominant part of the public
sphere. Technological innovation is speeding up and introducing new products and
services, altering processes, shaking markets and ultimately changing our lives, by
inducing transformations that are deemed ‘disruptive’ — using the positive meaning
of the term.

Since the 1980s, an explosive growth has occurred in information and communi-
cation technologies (ICTs), and their presence has become pervasive. The wide-
spread frenzy provoked by the latest digital gadget mirrors an exciting entrepreneurial
spirit which is mobilized by the potential of technologies to address human desires.
In parallel with the explosion of ICTs, however, humanity has become more aware
of the many and intertwined challenges it faces to make life in this planet enjoyable
and sustainable in the long run.

The Brundtland Commission popularized in 1987 the concept of ‘sustainable
development’ (SD) almost in sync with the launching of the first personal comput-
ers (IBM PC in 1981, Commodore 64 in 1982 and Macintosh in 1984). But in the
meantime considerable negative impacts, both social and ecological, of the digital
revolution have become apparent.

The size and speed of the digital transformation is unprecedented. It will require
all kinds of human capacities to respond and live with it. The best and brightest of
researchers and innovators should engage in responding to the challenges. Some
could explore how best to use digital technologies to overcome the downsides of our
unsustainable way of life.

What’s next? It is unclear if ‘blue oceans’, that is, uncontested market space
between companies allowing new services, will continue to be discovered, as has
been the case for decades in the world of IT. In the meantime, new assailants try to
create their own ‘blue oceans’ more often by using digital tech to bypass current
regulations, labour arrangements and fiscal systems. Under the slogan of ‘zero mar-
ginal costs’, they principally seek to evade taxes. Tax-paying taxi drivers are being
dispossesed by Uber, which avoids the full costs of transport and minimizing tax
payments while creating a new monopolistic brand. The concept of a ‘sharing econ-
omy’ is certainly an appealing one, but it needs the appropriate framework to ensure
that its business companies also share the cost of infrastructure — by paying appro-
priate taxes at the place where they earn money.

One of the most talked-about trends of the day is 3D printing, which is marketed
as a means of empowering citizens. It is supposed to bring to any of us the capacity
for self-production at home, with easy access to new eco-friendly designs inspired
by nature and requiring less energy and raw materials, with improved durability,
weight and efficiency. 3D printing is impressive, but still has to pass the reality
check from economic, societal and ecological points of view.'”® Imagine only the

1%8Vickery (2012).
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supply of feedstock. If millions of decentralized 3D printers need a steady supply of
anything between 20 and 60 different chemical elements (and more compounds),
one would expect an explosive increase in demand for and massive distribution of
those chemicals. And the recycling of chemical elements used in milligrams remains
a nightmare.

1.11.3 Scary ‘Singularity’ and ‘Exponential Technologies’

Jeremy Rifkin is one of the early proponents of a new economy — in his words a
Third Industrial Revolution'® — that will emerge as the consequence of a set of new
and disruptive technologies, underpinned by ICT. His vision may be a bit narrow,
essentially focussing on renewable energy and its decentralization powers. In real-
ity, the new Industrial Revolution goes far beyond that.

As a matter of fact, Rifkin’s ‘third’ Industrial Revolution is closely related to
what is nowadays referred to as the Fourth Industrial Revolution, usually called
Industry 4.0. In this chapter, emphasis is laid on the more frightening side of that
revolution. Emphasis on the positive sides follows in Chap. 3.

From a technical point of view, two main drivers are at the core of the process of
digitization. The first is Moore’s law (named after the founder of Intel) which holds
now for more than 40 years and states that technical progress in miniaturization
makes it possible for the number of transistors in a dense integrated circuit to
approximately double every 2 years. This has enabled the computing power of
microprocessors to be increased extremely fast without increasing their cost.

The second driver is Metcalfe’s law, stating that the value of a network is propor-
tional to the square of the number of connected users. This means that a competitive
diffusion process over a network can be very fast because the advantage of the lead-
ing player is more than linear; it is quadratic. Software businesses, telecommunica-
tions and the Internet exhibit such strong positive network feedbacks.

These observed characteristics are now used as foundations for a new belief in
‘exponential technologies’. The implication seems to be ‘exponential innovation’ as a
process able to disrupt all areas of human practices for our benefit. Ray Kurzweil and
Peter Diamandis are the best known promoters of this vision of infinite improvements,
which they interpret as the way to a new world of abundance,'° in which all the needs
of the soon-to-be ten billion inhabitants of the planet will be met by the use of new and
fascinating technologies of water purification, food production, solar energy, medi-
cine, education and the reuse or recycling of rare minerals. In stark contrast with the
mostly ‘linear-thinking executives’ of major corporations all over the world,'" a small
group of ‘exponential entrepreneurs’ are expected to find solutions to the big prob-
lems by exploiting the cycles of ‘6 Ds’: digitization, deception (until enough growth
is achieved), disruption, demonetization, dematerialization and democratization.

19 Rifkin (2011).
9Diamandis and Kotler (2012).
"' Diamandis and Kotler (2015).
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Here comes one of the scary points. Peter Diamandis and Steven Kotler don’t
seem to be familiar with the ‘rebound effect’, which essentially says that in the past,
all efficiency increases created higher availability of the desired products, leading
invariably to higher consumption and in consequence to rising ecological damages,
such as global warming, resource depletion and biodiversity losses (often caused by
intensified human transport).

And there are societal consequences. One has been turned into a novel. Dave
Eggers in The Circle shows how the powers of the world’s biggest Internet company
can become overwhelming. The situations resemble those of George Orwell’s 71984,
if in a funnier language and closer to today’s reality.''> However outlandish these
fears may seem at the moment, one should not be naive. The digital world — as well
as other parts of the business community — facilitates the emergence of monopolies
including gangster conglomerates.

What is scarier still is Ray Kurzweil’s vision of ‘Singularity’,''* when ‘artificial
intelligence’ will surpass human, from which point on an accelerated speed of
‘innovation’ occurs. Readers are invited to reflect for a moment how the dynamics
of self-accelerating innovations created by supercomputers can be controlled. The
genie will have left the bottle. And then combine that uncontrollability with the
prospects of modern high tech weapons, hysterical or misinformed leaders, and
people’s ignorance of the laws of physics.

Another consideration is the excitement with exponential technologies, culti-
vated at the ‘Singularity University’ in Sunnyvale, California. Peter Diamandis
serves as the president of this high tech think tank, which propounds the idea of
continuous, exponential growth in technology and innovation.

Good science proves that resource-related exponential phenomena are viable only
for limited periods of time. In the case of closed systems such as bacteria on a Petri
dish, after the slow ‘lag phase’ comes the exponential ‘log phase’, followed by the
stationary phase. And that tends to lead into the ‘death phase’, as the bacteria exhaust
their own resource base.

There are certainly differences between biology and electronics, but in stark con-
trast with the arrogant optimism of the Singularity vision, the industry-sponsored
International Technology Roadmap for Semiconductors (ITRS) now recognizes that
Moore’s law will not hold forever, that its dynamics will fundamentally change
around 2020 or 2025 because of physical limits and of the challenge of controlling
heat emissions at microscopic level.'"* So miniaturization of transistors seems close
to its end. Maybe our civilization should be humbler about the prospects of expo-
nential innovation, after all.

For all the good things attributed to ICTs and digital technologies, when con-
sidering their direct impacts in terms of sustainability, there is no doubt that the
first-order effect is negative. The ICT sector itself has led to a rapid, in many cases
exponential, increase in the use of energy, water and some critical resources, like

2Eggers (2011).
B3 Kurzweil (2006).
114Suhas Kumar (2015).
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specialty metals. This is not the place to get into much details, but the evidence is
accumulating and has many different faces. Readers may look up some of the
references.llill(),lﬂ,l18,119

1.11.4 Jobs

One of the biggest concerns relating to disruptive digital innovation is associated
with the elimination of jobs. Politically, this is extremely sensitive. Actually, new
digital outfits dream of replacing employees by robots. So the danger is apparent of
a general disappearance of jobs, a question widely discussed for several years. A
frequently cited study by Carl Benedikt Frey and Michael Osborne shows that 47%
of jobs (in the United States) are at risk of automation, as highlighted in Fig. 1.17.1%
A 2016 report by the World Economic Forum'?' concludes that about 7.1 million
jobs will be lost and 2 million jobs will be created in 15 important countries over the
next 5 years, with a net loss effect of 5.1 million jobs. Newly industrialized coun-
tries with a still underdeveloped technological infrastructure are likely to be more
negatively affected than some of the old and rich industrialized countries. Labour-
intensive industries producing parts for major manufacturers located in rich coun-
tries are vulnerable as well.

More dramatic figures can be found in many places. To quote only one: A recent
ad says that ‘By 2020, the global economy is set to have a shortfall of 85 million
skilled jobs’. The ad sponsored by Chevron and the 49ERS Foundation continues
with an educational remedy strategy saying, ‘In the next decade, 80% of all profes-
sions are expected to require STEM skills’ (STEM standing for science, technology,
engineering and mathematics).'*

Of course, the decline and disappearance of traditional jobs — due to automated
production and other types of digitization — should be an impulse for the creation of
new jobs related to education and care, and especially to activities required by a
massive transition to sustainability. But such jobs traditionally depend mainly on
public sector initiatives and public sector finance. How will that happen in an eco-
nomic system where raising taxes seems to be a non-starter?

Adding to the job fears is the fact that digital disruption also means worse labour
relations, de-unionized and based on low-cost labour except for a fairly small elite
of techies.

5SEuropean Union (2014).

16Williams et al. (2002).

7 Silicon Valley Toxics Coalition (2006).

"8 Hintemann and Clausen (2016).

19 Climate Group for the Global eSustainability Initiative (2008).
120Frey and Osborne (2013).

12'World Economic Forum (2016).

2TIME (2017).
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Fig. 1.17 Probability of jobs being lost through computerization or digitization. Forty-seven per
cent of (US) jobs have a more than 70% probability of being lost (Source: Frey CB, Osborne MA
(2016) The future of employment: How susceptible are jobs to computerization? http://www.
sciencedirect.com/science/article/pii/S0040162516302244)

1.12  From Empty World to Full World

Among economists and high officials in government, one often hears the statement
‘There is no conflict between economics and ecology. We can and must grow the
economy and protect the environment at the same time’. Is this true? Is it possible?
Although it is a comforting idea, it is at most half true.

Given the issues dealt with so far, it is natural for the Club of Rome to conclude
Chap. 1 of the book with a discussion on economics, primarily by highlighting the
huge difference between an empty world and a full world. The principles guiding
our economies in a full world ought to be very different than in an empty world.

1.12.1 The Impact of Physical Growth

The human economy, as shown in Fig. 1.18, is an open subsystem of the larger eco-
sphere that is finite, non-growing and materially closed, although open to a continual
throughput of solar energy. When the economy grows in physical dimensions, it
incorporates matter and energy from the rest of the ecosystem into itself.


http://www.sciencedirect.com/science/article/pii/S0040162516302244
http://www.sciencedirect.com/science/article/pii/S0040162516302244
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Source: www.greattransition.org/publication/economics-for-a-full-world

Fig. 1.18 Welfare in a full versus empty world (Source: Herman Daly, www.greattransition.org/
publication/economics-for-a-full-world)

That means that what is called ‘the economy’ must, by the law of conservation
of matter and energy (the first law of thermodynamics), encroach on the ecosystem,
diverting matter and energy from previous natural uses. More human economy
(more people, commodities and waste dumps) means less natural ecosphere. There
is an obvious physical conflict between the growth of the economy and the preserva-
tion of the environment.

That the economy is a subsystem of the ecosphere seems perhaps too obvious
to emphasize. Yet the opposite view is common in our governments. For example,
the chairman of the UK Natural Capital Committee says that ‘As the White Paper


www.greattransition.org/publication/economics-for-a-full-world
www.greattransition.org/publication/economics-for-a-full-world
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rightly emphasised, the environment is part of the economy and needs to be prop-
erly integrated into it so that growth opportunities will not be missed’.!?*

But how crucially important is this conflict between how physicists understand
the laws under which the planet exists and what economists and governments
believe? Some think not at all. Some believe that we still live in an empty world,
where the economy was small relative to the containing ecosphere (relatively empty
of humans and our things), where our technologies of extraction and harvesting
were not very powerful, and our numbers were small. Fish reproduced faster than
we could catch them, trees grew faster than we could harvest them, minerals in the
earth’s crust were concentrated and abundant, and natural resources were not really
scarce. In the empty world, the unwanted side effects of our production systems,
which economists call ‘negative externalities’, were dispersed across vast natural
landscapes and were often absorbed with little impact.

In the full world, however, there is no vast natural sink to absorb wastes.
Carbon dioxide accumulation in our atmosphere today is a salient example. In the
full world, ‘externalities’ are not external but affect people and planet alike. By
definition, they are not figured into the costs of production as the expenses that
they are.

Both Neoclassical and Keynesian economic theories developed on the basis of
the empty-world vision and still embody many assumptions from that past era. But
remember Fig. 1.6: In one lifetime the world population has more than tripled —
from two billion to over seven billion. And the populations of cattle, chickens, pigs,
soybean and corn stalks have grown even faster, as have the non-living populations
of cars, buildings, refrigerators and cell phones.

All these populations, both living and non-living, are what physicists call ‘dissipa-
tive structures’. That is, their maintenance and reproduction requires a metabolic flow,
a throughput that begins with depletion of low-entropy (high structure) resources from
the ecosphere and ends with the return of polluting high-entropy (high disorder) waste
right back to the ecosphere. At both ends, this metabolic throughput imposes costs that
are necessary for the production, maintenance and reproduction of the stock of both
people and wealth. Until recently, the concept of metabolic throughput was absent
from standard economic theory, and even now its importance is greatly downplayed,
in spite of the important contributions of Nicholas Georgescu-Roegen'** and Kenneth
Boulding.'*

The costs and benefits of the transition from empty to full world are shown in
Fig. 1.18. The brown arrow from Economy to Welfare represents economic services
(benefits from the economy). It is small in the empty world but large in the full
world. It grows at a diminishing rate (because rational beings satisfy their most
important wants first — law of diminishing marginal utility). The costs of growth are
represented by the shrinking ecosystem services (green arrow) that are large in the

123 Dieter Helm, Chairman of the Natural Capital Committee, The State of Natural Capital: Restoring
our Natural Assets, UK. 2014.

124Georgescu-Roegen (1971).
12Boulding (1966).
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empty world and small in the full world. It diminishes at an increasing rate as the
ecosystem is displaced by the economy (because humans — at best — sacrifice the
least important ecosystem services first — law of increasing marginal costs).

Total welfare (the sum of economic and ecological services) is maximized when
the marginal benefit of added economic services is equal to the marginal cost of
sacrificed ecosystem services. As a first approximation this gives the optimal scale
of the economy relative to the ecosphere. Beyond this point physical growth costs
more than it is worth and thus becomes uneconomic growth. The empirical diffi-
culty of accurately measuring benefits and costs (especially costs) should not be
allowed to obscure the logical clarity of an economic limit to growth — or the impres-
sive empirical evidence of the same from the Global Footprint Network and the
planetary boundaries study.

Recognizing the concept of metabolic throughput in economics brings into
play the laws of thermodynamics, which is inconvenient for the ‘growthist’ ide-
ology. The first law of thermodynamics, as noted above, imposes a quantitative
trade-off of matter/energy between the environment and the economy. The sec-
ond law of thermodynamics imposes a qualitative degradation of the environ-
ment — by extracting low-entropy resources and returning high-entropy wastes.
The second law thus imposes an additional conflict between expansion of the
economy and preservation of the environment, namely, that the order and struc-
ture of the economy is paid for by imposing disorder and destruction in the sus-
taining ecosphere.

1.12.2 The GDP Fallacy: Physical Impacts Ignored

Another common denial of the conflict between growth and the environment is the
claim that because GDP is measured in value units, it has no physical impact on the
environment. Although GDP is measured in value units, one must remember that a
dollar’s worth of gasoline is a physical quantity — recently about one-fourth of a
gallon in EU countries. GDP is an aggregate of all such ‘dollar’s worth’ quantities
bought for final use, and is consequently a value-weighted index of physical quanti-
ties. GDP is certainly not perfectly correlated with resource throughput, but, for
matter-dependent creatures like ourselves, the positive correlation is pretty high.
Prospects for absolute ‘decoupling’ of resource throughput from GDP seem limited,
even though much desired and discussed.'?

Of course, opportunities for decoupling should be actively sought through technolo-
gy.'"”” However, the Jevons Paradox describes the human tendency to consume more of

120Victor (2008); see also Jackson (2009), Maxton and Randers (2016).

I27UNEP’s International Resource Panel has published two major reports on Decoupling: UNEP. 2011.
Decoupling natural resource use and environmental impacts from economic growth. Lead authors: Marina
Fischer-Kowalski and Mark Swilling. Nairobi. UNEP. 2014. Decoupling 2: Technologies, Infrastructures
and Policy Options. Lead authors Ernst von Weizsécker and Jacqueline Aloisi de Larderel. Nairobi.
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what has become more efficient, outweighing a large part of the resource savings from
efficiency and potentially leading to an even higher resource consumption rate in a
growth economy. This is not to deny some real possibilities of ‘Green Growth’.!?

Ecological economists have distinguished growth (quantitative increase in size
by accretion or assimilation of matter) from development (qualitative improvement
in design, technology or ethical priorities) and have advocated development without
growth — qualitative improvement without quantitative increase in resource through-
put beyond an ecologically sustainable scale. In Sect. 1.1, the example of the LED
was mentioned providing more light with a lot less energy. Hence, one could indeed
say that there is no necessary conflict between qualitative development and the envi-
ronment. But there is certainly a conflict between quantitative growth and the envi-
ronment. GDP accounting mixes growth and development together, as well as costs
and benefits. It is a number that confuses as much as it clarifies.

Economic logic tells us to invest in the limiting factor. Is it the number of chain-
saws, fisher nets or sprinklers, or the size of forests, fish stock or freshwater that
limits production? Economic logic has not changed, but the identity of the limiting
factor has. The old economic policy of manufacturing more chainsaws, fish nets or
sprinklers is now mostly uneconomic. Investments should shift to natural capital,
which is now the limiting factor. In the case of fisheries, this means reducing the
catch to allow populations to increase to their previous levels.

Traditional economists have reacted to this change of the limiting factor in two
ways: first, by ignoring it — by continuing to believe that we live in the empty world;
second, by claiming that human-made and natural capitals are substitutes. Even if
natural capital is now scarcer than before, neoclassical economists claim this is not
a problem because human-made capital is a ‘near perfect’ substitute for natural
resources. In the real world, however, what they call “production’ is in fact transfor-
mation. Natural resources are transformed (not increased) by capital and labour into
useful products and waste.

While improved technologies can certainly reduce wastage in the use of resources,
as well as make recycling easier, it is hard to imagine how the fund of agents of trans-
formation (capital or labour) can substitute for or replace the flow of that which is
being transformed (natural resources). Can we produce a ten-pound cake with only
one pound of ingredients, simply by using more cooks and ovens?

While a capital investment in sonar may help locate those remaining fish in the sea,
itis hardly a viable substitute for there actually being more fish in existence. At the same
time, the capital value of fishing boats, including their sonar, collapses as soon as the fish
disappear. In the full world, certain types of growth thus become uneconomic.

E.g. OECD (2011).
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1.12.3 The GDP Fallacy Again: Treating Costs as If They Are
Benefits

It is finally becoming broadly recognized that maximizing GDP, which was never
intended to measure societal well-being, is not an appropriate goal for national pol-
icy. Although no single measure will satisfy all purposes, GDP gained enormous
power to influence national and international economic policy because of the broad
consensus surrounding its use over many years and countries. GDP interprets every
expense as positive and does not distinguish welfare-enhancing activity from welfare-
reducing activity. For example, an oil spill increases GDP because of the associated
cost of clean-up and remediation, while it obviously detracts from overall well-being.
Examples of other activities that increase GDP include natural disasters, most ill-
nesses, crimes, accidents and divorce. GDP is more tightly correlated with through-
put (cost) than with either measured welfare or self-evaluated happiness (benefit).

GDP also leaves out many components that enhance welfare but do not involve
monetary transactions and therefore fall outside the market. For example, the act of
picking vegetables from a garden and cooking them for family or friends is not
included in GDP. Yet buying a similar meal in the frozen food aisle of the grocery
store involves an exchange of money and is counted as a subsequent GDP increase.
A parent staying home to raise a family or do volunteer work is not included in GDP
and yet they make potentially key contributions to society’s well-being.

In addition, GDP does not account for the distribution of income among indi-
viduals, which has considerable effect on individual and social well-being. GDP
doesn’t care whether a single individual or corporation receives all the income in a
country, or whether it is equally distributed among the population. However, a dol-
lar’s worth of increased income to a poor person produces more additional welfare
than a dollar’s increased income to a rich person.

And yet, even with all the problems surrounding GDP, it is the most commonly
used indicator of a country’s overall performance. Using GDP as the yardstick, the
global economy has grown eight- to tenfold since 1950, a vast increase in physical
throughput.'? The reason for the continued use of the GDP as a performance indica-
tor is that it goes hand in hand with paid employment — and this carries an extremely
high value in our societies.

Many alternative indicators have been proposed over the past few decades, as
researchers have worked to consolidate economic, environmental and social elements
into a common framework that would reflect genuine net progress (see Sect. 3.14).

2Higgs (2014, L.c., p. 34); Maddison (1995); World Bank annual figures, 1961-2015: World
Bank. GDP Growth (annual %), http://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG
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Linking Chapters 1 and 2

Chapter 1 — like the whole book — was written 45 years after the publication of The
Limits to Growth and 25 years after the 1992 ‘Earth Summit’ of Rio de Janeiro. A
new assessment of the impact of Rio is entitled After 25 years of trying, why aren’t
we environmentally sustainable yet?'*® Howes and his team reviewed 94 studies of
how sustainability policies had failed across every continent. These included case
studies from both developed and developing countries, and ranged in scope from
international to local initiatives. The review concluded that since 1970 the biodiver-
sity index has fallen by more than 50%, the human ecological footprint has risen to
the point where 1.6 planets would be needed to provide resources sustainably,
annual greenhouse emissions have almost doubled and the world has lost over 48%
of tropical and subtropical forests.

The author found three recurring types of failure: economic, political and com-
munication. Environmentally damaging activities are usually profitable; govern-
ments are unable or unwilling to implement effective policies; and communication
fails to explain protection necessities to local communities, leading to massive
opposition. And this happens around the world, North and South.

Regarding the way out, Dr. Howes suggests that governments provide financial
incentives to switch to eco-efficient production and provide a viable transition path-
way for industries that are doing the most damage. Business leaders from all sectors
need to be convinced of both the seriousness of the declining state of the environ-
ment and that sustainable development is possible.

OK, that’s a nice summary of the situation but far too harmless. Governments are
not failing to communicate because they are stupid but because they would lose the
next elections if they were honestly communicating. And businesses would soon be
out of business if they were despising what is profitable. Nearly all actors are simply
following what in the real world appears good for them.

One point is missing in Michael Howes’ analysis: During these decades since
1970, world population has more than doubled, and per capita consumption rates as
well. Humans are too many and too greedy, consuming everything available and
failing to reflect on future generations’ needs. In softer language UNDESA (United
Nations Department of Economic and Social Affairs) says, ‘Even if we succeeded
in pushing our technological capabilities to the utmost, without doing something
else, in a few decades we are likely to end up in a world that would offer reduced
opportunities for our children and grandchildren to flourish’.!3!

Let us look at climate for an example. Countries agreed at the Paris COP 21 that
CO, and other greenhouse gas emissions have to be reduced rapidly and signifi-
cantly. That challenge is transported into the national debates, and there the first,
almost automatic, response is that reducing emissions without reducing jobs and

30Michael Howes. 2017. After 25 years of trying, why aren’t we environmentally sustainable yet?
The conversation website (Australia).

13'UNDESA (2012).
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welfare will require a lot of additional money. Hence new stimuli for more eco-
nomic growth are discussed first. Without doing something else, that would lead to
more, not less, greenhouse gas emissions.

The four italicized words without doing something else can be understood as an
admonition that everyone supporting a transformational agenda should heed. Keeping
the grim facts of Chap. 1 in mind, it is clear that humanity must be prepared for a
considerably more radical transformational agenda than simply investing in new
technologies while supporting constant economic expansion and tolerating further
population growth. The overall goal, so it seems, can no longer be just ‘growth’. It
should become truly ‘sustainable development’.

To attain this, a serious transformational agenda must be defined and checked for
consistency and for desirable purposes and outcomes. Humanity is faced with noth-
ing less than establishing a new mind-set and a new philosophy, because the old
growth philosophy is demonstrably wrong.

Two different decoupling tasks have to be pursued: decoupling the production of
goods and services from unsustainable, wasteful or uncaring treatment of humans,
nature and animals (do better), and decoupling the satisfaction of human needs from
the imperative to deliver ever more economic output (do well).!*? The second task in
effect means less GDP, which is anathema to all political parties, as is indicated in
Sect. 1.12.3, where it was said that GDP goes hand in hand with paid employment,
which nobody wantonly would risk to reduce.

For pursuing the transformational agenda of sustainable development, a new mind-
set will be needed, which would favourably weigh the advantages of a sustainable world
for future generations against high employment figures in our days. That, however,
means a different political and civilizational philosophy for our era of the full world.

Chapter 2 of our book will therefore focus on philosophy, with the hope of arriv-
ing at some clues for an early sketch of a better philosophical framework. This
search may lead to the desire for — if not the necessity of — a new ‘Enlightenment’.

Of course, the Club of Rome is not alone aiming at a profound transition to a sus-
tainable world: The United Nations Environment Programme (UNEP) in its fifth GEO
Assessment'* states, ‘A transition to sustainability demands profound changes in
understanding, interpretative frameworks and broader cultural values, just as it requires
transformations in the practices, institutions and social structures that regulate and
coordinate individual behaviour’. Similar intentions can be seen in the OECD’s
Innovation Strategy (2015 revision)'** as well as in the Great Transition Network
(GTN) initiated by Paul Raskin, director of the Tellus Institute in Boston. He imagines
a global ‘country’, called Earthland, the place for a planetary civilization.!¥

When considering strategic options for overcoming the ‘disarray’ (Sect. 1.1) and
the manifold features of non-sustainability (Sects. 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, and

1322 Gopel (2016), chiefly pages 20-21.
I33UNEP GEO 5 Report, 2012, p. 447.

134OECD. 2015. The OECD Innovation Strategy. An Agenda for Policy action (2015 Revision).
p. 6.

13>Raskin (2016).
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1.9), one should be aware of the potential dangers and opportunities of deep transfor-
mational change. But one of the most important steps for a proper assessment and
mature judgement may be a better understanding of the ‘philosophical crisis’ of our
time. Beyond the task of intellectual understanding, the philosophical analysis should
help clarify where the potential partners stand in terms of a transition to values and
mind-sets for true sustainability on Spaceship Earth.
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Chapter 2
C’mon! Don’t Stick to Outdated Philosophies!

2.1 Laudato Si: The Pope Raises His Voice

Pope Francis made significant headlines when he published an encyclical letter in
June 2015, entitled Laudato Si,' in which he squarely addressed the increasing
destruction of our ‘Common Home’, the planet earth. He spoke out against toxic
pollution, waste and the throwaway culture, as well as uncontrolled global warming,
and the rapid destruction of biodiversity. He addressed, as the United Nations has
also done, the growing economic gulf between the rich and the poor, and the seem-
ing inability of nearly all countries to reduce this gap. He deplored the fact that
many efforts to seek concrete solutions to the environmental crisis have proved to
be ineffective, not only because of powerful opposition but also because of a more
general lack of interest.?

The Pope went into considerable detail, describing the facts and dynamics of
environmental destruction, before calling for a new attitude towards nature. In para-
graph 76, he stated that ‘Nature is usually seen as a system, which can be studied,
understood and controlled, whereas creation can only be understood as a gift...’
The message being that humanity needs to acquire an attitude of modesty and
respect, rather than of arrogance and power.

Laudato St addresses the central problem of a widespread short-term economic
logic which ignores the real cost of its long-term impact on nature and society:

As long as production is increased, little concern is given to whether it is at the cost of future
resources or the health of the environment; as long as the clearing of a forest increases
production, no one calculates the losses entailed in the desertification of the land, the harm
done to biodiversity or the increased pollution. In a word, businesses profit by calculating
and paying only a fraction of the costs involved.?

"Pope Francis (2015).
2Ibid. paragraphs 14 and 20.
31.c. paragraph 195.

© Springer Science+Business Media LLC 2018 63
E.U. von Weizsicker, A. Wijkman, Come On!,
DOI 10.1007/978-1-4939-7419-1_2



64 2 C’'mon! Don’t Stick to Outdated Philosophies!

Earlier in the document, the Pope wrote: ‘The markets, which immediately ben-
efit from sales, stimulate ever greater demand. An outsider looking at our world
would be amazed at such behaviour, which at times appears self-destructive’. And
later added, “When human beings place themselves at the centre, they give absolute
priority to immediate convenience and all else becomes relative’. Finally, he casti-
gated the relativism of those who say ‘Let us allow the invisible forces of the market
to regulate the economy, and consider their impact on society and nature as collat-
eral damage’.

The message of this historic encyclical is very clear: Humanity is on a suicidal
trajectory, unless some strong, restraining rules are accepted that curtail the short-
term utilitarian habits of our current economic paradigm. It could be wise to pay
attention as well to the spiritual and religious dimensions of all civilizations that
have counselled similar restraints. As the Pope put it, ‘All of this shows the urgent
need for us to move forward in a bold cultural revolution’.*

We have selected Laudato Si as a means to begin this book’s necessary discus-
sion about environmental ethics and the religions of the world. However, 30 years
earlier, the World Council of Churches (WCC), to which most of the Christian
denominations (with the exception of Catholicism) belong, addressed very similar
concerns. Beginning at the WCC’s Sixth Assembly in Vancouver, 1983, the churches
present, feeling the dangers of conflict, including a third world war, called for the
convening of an all-Christianity ‘Peace Council’. Discussions on the causes of
armed conflicts led to a decision to add justice and ‘the integrity of creation’ to this
agenda. Based on the general mandate from Vancouver, discussions continued, ulti-
mately leading to a convocation on Justice, Peace and the Integrity of Creation in
Seoul, Korea, in March 1990. Ten ‘Affirmations’ were approved, covering the three
pillars of justice, peace and the integrity of creation. The seventh of these Affirmations
addressed the nexus between peace, justice and the environment, overtly recogniz-
ing the self-renewing, sustainable character of natural ecosystems, that is, of God’s
creation. The convocation’s language and its credible foundation in both Christian
tradition and the Bible demonstrate a strong resemblance with the later Laudato Si.

Less recognized in Western circles but of similar clarity in language is the 2015
Islamic Declaration on Global Climate Change, which states: ‘The epoch in which
we live has increasingly been described in geological terms as the Anthropocene, or
“Age of Humans”. Our species, though selected to be a caretaker or steward
(khalifah ) on the earth, has been the cause of such corruption and devastation on it
that we are in danger ending life as we know it on our planet. This current rate of
climate change cannot be sustained, and the earth’s fine equilibrium (m+z n) may
soon be lost. As we humans are woven into the fabric of the natural world, its gifts
are for us to savour’.’

That declaration was the outcome of a year-long worldwide consultation process
started by the Islamic Foundation for Ecology and Environmental Sciences

*1.c. paragraph 114; italics ours.
Shttp://islamicclimatedeclaration.org/islamic-declaration-on-global-climate-change/
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(IFEES/Ecolslam). It was supported by Islamic Relief Worldwide before being dis-
cussed through the Climate Action Network and the Forum on Religion and Ecology.
While it was not issued by internationally visible lead figures of Islam, it stands for
a wide network of Muslim-led initiatives and thinkers. One quote may suffice to
illustrate the language chosen: ‘In reminding the richer nations to shoulder their
proportion of accountability for creating the greater volume of this problem, it
behoves each single one of us to play our part in returning the Earth to some sem-
blance of balance’.®

Islam’s capacity to bring the Qur’an into a creative symbiosis with the rational
sciences and with other non-religious features of human society has its roots in early
medieval thinking. Avicenna/Ibn Sina (ca 980-1037), an eminent Islamic doctor
and scientist from Bukhara and later Persia, quoted the Qur’an to refute astrology
because it was not fact-based; his rational and factual approach made him one of the
first serious astronomers of the world, and his science-based medicine became stan-
dard reading for centuries for all doctors in the Western world. Averroés/Ibn Rusd
(1126-1198), living mostly in what is now Spain, following both Avicenna and
Aristotle, also became an eminent doctor and scientist and is often quoted as the
towering figure of an early Islamic Enlightenment. Unfortunately, radical Islamic
schools of today tend to ignore or fight this approach of a symbiosis between the
Islamic faith and science.

The late Judge Christopher Gregory Weeramantry,” former vice president of the
International Court of Justice, has written a book summarizing key texts on human-
ity’s responsibilities towards nature, other forms of life and all future generations,
as found in the scriptures of five major world religions. In his introduction, the Sri
Lankan judge writes that it is surely paradoxical that the latest generation in human-
ity’s 150,000 years of existence today ignores the wisdom of t