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Thewhole planet is now oneecononic community, and the prope exploitation of its
naural resources demandsonecomprehensve direction.
(Wells, 1946 p. 232)

The present-day globd set of local sovereign statesis ...not capable of saving the
biogphae from man-made pollution or of congerving the biophae's nonreplaceable
natural resources ...Will mankind murder Mother Earth or will heredeem he? Thisis
the enigmatic question which now confronts (sic) Man.

(Toynbee, 1976 pp. 593 596)

Thefacts are plain and unmntestable: the biopheae isfinite, nongiowing, closed
(except for the congant inputof solar energy), and condrained by thelaws of
thermodynamics. Any subgystem, such as the economy, mug at some point cease
growing and adgpt itself to adynamic equilibrium, something like a steady state.
(Daly, 2005 p. 80)

Asdescribed in this specia issue theworld is facing a series of environmental crises
tha reach into every corner of theglobe Thisis primarily dueto the unprecedented
growth of the human popuktion and theworld econony over thepast 60 years. In the
50 years between 1950and 2000theworld econamy grew 2.5 times in terms of GDP.
Thiswas mogly driven by the exceptiond popuktion growth pushing humanity's
number from 2.5 billionin 1950to over 6 billionin 2000(McNeill, 200Q pp. 6-8).
Theenvironmental, soda and econoric chdlengesthat thisposes are all
interconnected and can not betreated separately. To hdp to undestand the profound
changestha are affecting theglobd environment, theauthors in this special issue of
Globalizationsprovide arich pdette of topics addressing the variety of environmental
crises now facing humanity.

Humanity at a crossroads

Humanity, and with it all life on earth, standsat a crossroads That was the message of
arecent special issue of the Saentific American (2005) devoted to the globd state of
the environment and the future prospect of avoiding environmental catastrophe These
authors, discussing popuktion pressure, povety, species diversity and environmental
econorrics, amongother issues, warn tha if we continueto ignae thesignsof serious



environmental degraddion then humanity will finditself facinga momentousglobd
environmental crisis.

The Sdentific Americanis only oneamongseveral maor scientific joumdstha have
recently devoted space to the grave environmental threats tha are facing ustoday.
TheNew Sdentist warnstha we mug urgently address globd warming beforeitis
toolate. By changing the climate system of the planet we are conduding an
experiment that cannotbe controlled. When theforces of climate changeare truly
unleashed it will behard to reverse thar effects. Themelting of the polar icecaps
once commenced, may have alogic of its own. A hog of similar publicationshas
appeared in recent months®

Are these leading scientific joumds merely scaremongeing?If you bdieve the
United States Government and some vocal sceptics, thesituaionisnat so serious, and
thebest policy they offer seems to betaking some lukewarm technological action, just
as a precaution. But tha postionis untenable in the light of a statement by thejoint
science academies of the G8 counties jus before the start of the G8 meeting in July
2005in Gleneagles, Scotland.? This statement stresses that ‘the scientific
undestanding of climate changeis now sufficiently clear to judify ...prompt action'
(Joint Science Academies). Amongthe scientific community thereis now a surprising
sense of consensus abouthuman-induced globd warming and environmental
deterioration in general (see Oreskes, 2004). Moreover, and more hopdully, thereis
also a strong sense tha we can in fact control or even reverse these negaive trends
butwe mug act decisively and immediately.

This might seem a bit of dgawu to some people, given tha duringthe 1970ssome
writers were predicting environmental and econonic catastrophecaused by unlimited
pollution and resource shortages. Now, some 30 years later, it may seem that we are
still waiting for thisbig crisisto materialize. Well, our waiting may be over.
Environmental degraddionis unfolding aroundusin ways we could noteven have
imagined in the1970s

The phases of environmental concern

Over the past 40 years moden concerns aboutthe environment have gonethrougha
series of phases. One of theimportant features of the phasesis tha they tend to
become inareasingly globdized and are directly linked to the massive econorric
expansonsince World War 1I. Theinitid first phase started in the 1950swhen the
early concernswere raised abouttheuse of chemicalsin agriculture and thefirst
comprehengve legidation to comba air pollutionin Britain andthe US were
introduced. Thefirst phase saw the publication of Rachd Carson'sSilent Spiingin
1962and led to theban on DDT in Britain and other counties duringthe 1960s

Thesecond phase started in thelate 1960s when aflurry of puldicationsvoiced
concern aboutthe degradation of the planet's environment caused by unbridled
popuktion growth and economic development. Paul Ehrlich's The Popuation Bonb
warned tha therapid increase of theworld'spopuktion over the course of the 20th
century would soonhit a celling. By doing so, Mathus thesis of popuktion growth
and collapse caused by reaching environmental limits was reintroduced into
contemporary political thinkingin econormics as well as environmentalism. A second



semind text published in 1968in Sdence was Garrett Hardin's The Tragedy of the
Commons, arguing tha if there is no regulation of the use of resources no onewill
take responsbility to use them sugainably. The new environmental concern
culminated in 1972in thereport for the Club of Rome, Limitsto Growth, which
warned of inevitable resource depletion, increasing environmental degradaion, and
the possible collapse of globd civilisation?

These warnings tha humanity was heading toward an ecologica disaster, had a
profoundimpact on politics and sodety in the1970s Many countiesintroducd
measures and legidation to combat local or regional air and water pollutionaswell as
the contaminaion of soils. Furthermore, measures were taken to make econonies
more energy efficient, something tha became even more urgent after the energy
crises of 1973and 1979 The second phase of environmental congern cameto an
abruptend when, by theearly 1980s scientists started to observe disturbing signstha
human activity was significantly affecting theenvironment onaglobal scale. The
third phase of environmental concern had begun.

Thefirgt of these signscame in theform of athinning of the stratogpheric ozonelayer
over thepolar regionsof theglobe Thiswas caused by CFC aerosols used in spray
cansand refrigerating systems which, when released into the atmosphere, led to a
depletion of stratopheic ozone Since stratospheic ozoneprotects usfrom deadly
cosmic radiation it was an urgent problem tha had to betackled since we could not
afford to let this get outof control. If that hgppened, life on earth was facing avery
uncertain future. Swift action was taken and by 1987 the Montreal Protocol out awed
theprodudion of all CFCs. By tha time themajor producers of this gas, the US,
Canadaand Scandinavian counties had aready ceased produdion. Soontherest of
theworld followed (McNeill, 2000 pp. 113114)

The secondglobd environmental threat observed by scientists was globd warming,
caused by the massive use of fossil fudsreleasing large amounts of greenhou® gases
into theatmospheae. Scientific evidence indicated that this would alter climatic
paternsin adramatic way for both humanity and many other species on the planet.
Thediscovery of these globd environmental threats was driven by scientific research
and discourse and led to the emergence of a new environmental awarenesstha istruly
globd. Butin contrast to the decisive and immediate action taken to countr the
negative effects of CFCs, globd warming has been largdy ignaed by politiciansover
the past two decades.” Thereasonsfor this are complex butin essence boil down to
two importantissues: the primacy of econamics and competition, and the shifting
bdance of power in an ever more destabilized world. The collapse of the Soviet
Union, theinternad weakening of the US and therise of new indugrial powerslike
Ching Indiaand Brazil have further complicated theissues of responsbility and
adjugment. But there are more fundamental causes undepinning our present globd
environmental crises.

Science and the primacy of the economy

Some critics have argued tha the development of moden science and technology is
ultimately to blame for the environmental problems we are presently facing. That is
only apartial andyss, however, since science itself is notthedriver of environmental
degradaion, species extindionsor climate change It is sodety, responsble for uang



technology and science in harmful ways, tha is directly culpable, and there are sodal,
econonic and political pressures tha lay behind this. In other words, technology or
science in general are perhgpsmorally or sodally neutral. Rather, itisthehuman use
and misuse of science and technology that is morally and politically charged. Humans
are thefundamental problem, not necessarily the technologies throughwhich the
problems are created.” If we want to turn our ship aroundand avoid the coming globd
environmental catastrophes, it iswe who mug changeour ways. Wha is most
urgently needed for doing so is not mere short-term technological fixes butadifferent
paradigm of political economy. This new political econormy mug take ourimpact on
the planet's environment fully andredlistically into account The status quo of
econonic growth throughglobdly distorted and harmful over-produdion and over-
consumption for some and unde-produdion and unde-consumption for othersis no
longe acceptable.’

Thereigning, globdly orthodoxeconormic growth modd was an outcome of the
misery caused by the economic depression and World War |11 and was meant to lift the
masses out of poveaty inddinitely. To do so, the remedy was thoughtto be unlimited
econorric growth, that is unlimited increase of produdion and consumption. This only
works up to a certain point, as has recently been painted out by economist Herman
Daly,” who argues that if everyonein a sodiety has reached a high standard of living it
becomesfutile to try to increase the size of the econony by doing harm to the
environment and thesodal wellbeing of members of sodety (Daly, 2005.

However, the problem istha globd capitalism presently puts much more power in the
handsof corporationsthan it does ordinary concerned citizens Corporationsare, on
thewhole, notvery sengtive to environmental arguments. Themain aim of large
corporationsis to make a profit for alimited number of people, normally the
shareholders. In prindple, corporationshave no necessary regard for the environment
if that interferes with the busness of profit making. If making profit for the
shareholders can be assured by excluding increasing numbers of people or by
exploiting the environment, then tha may be desirable fromthe point of view of
corporations This leadsto theaccumulation of wealth and power in the handsof
small groupsof elites. If these elites grab political power they can entrench
themselves even more.

Thisisessentially wha hgppened during the 1980sand 1990swhen neo-liberalism
rose to ideological, econonic and political hegemony across the globe (see Gills,
2001). Hyper-liberal think tankswere created around theworld, advocating an
extreme individudism in liberalism which is anti-sate, anti-sodal andin favour of
limitless corporate power. However, there is afundamental contradiction within this
hype-liberaism: it isagang state power but at the same time it is stimulating
corporate power. Some corporationsare so large and powerful that they can act like
states. Y et hype-liberals regard corporationsas individuds which should enjoy the
same rights asindividud persons Thisis nowbengenshrined in domestic and
internationd law, leaving citizensincreasingly excluded since they can not compete
with the econonic, legd and pditical resources that can be used againg them by
corporations

Asaresult of thislegd privatization and commodification of theworld, corporations
now have virtudly free reign and can use and deplete natural resources at will, as well



as pollute the plangary environment. What is needed to prevent thistendency is
comprehensve worldwide resource management on arationd and democratic basis
tha does notlead to depletion or environmental destruction.

Global fate

Theenvironment isthe mos globd system of all, but humanity has only recently
become aware of this. Althoughwe have barely started to undestand the complexities
of theglobd system, for thousandsof years we have been acting ontheglobd
environment. For example, it is now though tha theintrodudion of agriculture
between 3,000and 8,000years ago led to thefirst anthropogenic globd warming,
atering the climate systems of the globe(Ruddiman, 2005. By interferingin the
earth'senvironmental systems, humanity has unwittingly ‘taken charge of the
ecosystems of planet earth. To putit into ametaphor. humanity has taken its seat in
the cockpit of plang earth, and istinkering with the controls. However, thereis only
oneproblem. We don'thave aflight manud or even aflightplan! The problem istha
we can't get off spaceship earth. Destroying thelife suppot systems by pushing the
wrong buttonsequaes to species suicide For thisreasonit is aso paramounttha
humanity takes concerted action to undestand better how the earth'secosystems
really work, atask tha goes far beyondnomal political, economic and sodal
planning.

At present we have only arudimentary undestanding of theearth'sglobd
environmental systems and we are barely capable of making any truly accurate
predictionswithin thesystems. What is therefore needed is a comprehensve modd of
al systemstha make up the earth’'sbiogphee. In effect we need aflight manud of
planet earth, and only science can provideuswith tha. Thismodd could beused to
take therationd action needed to avoid the possibly catastrophic consequences of our
actions However, at themoment we are still largdy flyingin thedark withou a clue
of wha might be hgppening next. Wha is needed isto pool our knowiedgein large
worldwide projects, asort of globd Manhéatan or Apollo project for the
environment.® There are developments tha paint in this direction, and academies of
science aroundtheworld as well as some space agendes are already pooling ther
knowledgeto create a worldwide network of sensors, earth observation satellites and
simulation capecity that will make it possible to make increasingly accurate modds of
the earth'ssystems. Nationd interests should not be involved in this kind of
undetaking sinceit is an effort that touches not only al humansonthe planet but all
living things Humanity notonly has the capability to influence and create butaso
destroy life onthe plang, and with this kind of power comes great responsbility.
Humanity has indeed taken a seat in the cockpit of planet earth and by doing so has
become responsble for al its passengea's, something argued by Julian Huxley several
geneationsago (Huxley, 1957).

Global alternativeroutes

Wha needsto be doneto avoid environmental catastrophe? As discussed before we
need arethink of our economic and sodal policies. Second,an investmentin
environmental technologiesis urgently needed. But this requires political leadership
and imaginaion: ingead of conduding unwinnable and expensve oil wars, we ne=d



to invest vast sums of money in renewable forms of energy, creating econonic
environments tha stimulate green technologies. Moreover, we need to changeour
ways of livingin terms of trangport habits, attitudes to consumption, work ethic and
naure. Thefree market will notdo this. Oil companies and multinaionds will only
go so far voluntarily withoutgovenment action, since ther first objective is to make
a profit, notto save the pland. Ignoting the environment, however, could turn outto
bethemod ill-fated busness decision of al time. To putit in the words of
environmental joumdist Mark Hertsgaard: 'In fact, if humansare smart, reparing the
environment could become oneof the biggest busnesses of the coming century, a
hugesource of profits, jobs and general economic well-beng' (Hertsgaart, 1998.

Whether we continueto follow theroute of unbiidled quantitative growth, or create a
radicaly new type of 'quditative growth’, thereis only onealternaive: invest in
environmentally friendly technology. In the 1980sthe US was theworld leader in
renewable energy. Now, 20 yearslater, it lagsfar behind theleading counties such as
Germany, Denmark and Sweden. In Germany over 130000 people are now employed
in therenewable energy sector and theoutiookiis bright Thisisindicated by the
enomousgrowth of therenewable energy sector in Germany which soared in 2000
2001by 20 per centto around€8.2 billion. In 2003over 900000 people were directly
employed in the environment sector in Germany, and this figure continuestorise
(Hornbach, 2003. In Denmark the story is much the same.

Counties, companies and communities tha invest nowin these technologies will reap
thebendfitsin thefuture. The potential globd market of technologies based on clean
renewable energies and lower resource conumption is certainly noless than hundeds
of billionsof dollars or euros Some indudries already realize this and press the
political authoritiesto changeenvironmental pdicies. Some would like to see clear
targets set and incentives putin place so tha they can adapt technologically and
organizationdly to meet them. Moreover, thereisa case for compensatory
mechanisms tha opeate beween richer and poorer naions wheeby globd resources
are redirected to address the needs of themod needy. In this case this could mean
introdudng globd taxation on pollution and resource extraction at source and
redistributing therevenueto hdp finance clean and renewable energy technologies for
thepoorest sodeties.

Some corporationshave now overtaken governments in investment in clean
technologies. General Electric, for example, recently launched an initiative that aims
to invest $1.5 billionannudly in research in cleane technologies by 201Q up from
$700millionin 2004° Thisis more than the US government is at present directly
investing in clean technologies. Oil company BP has aso recently started an
investment programme in research in aternative energy sources and cleaner
technologies.’® Thisis of course in their own interest since soone or later we will run
outof ail. Theonly sendble strategy, if they want to stay in busness, istoinvest in
alterndive energy technologies and sources.

Some of thenewly indugrialized counties are, despite bad pressto thecontrary,

beginning to undestand that thefuture liesin environmentally friendly technology.
Recently Chinaannouned tha it will introduce strict EU standadsonair pollution
and subsdize its car indugry to produc cleaner cars.™* Perhgpsthisis also inspired



by therealization tha withoutthese measures billionsof Chinese will likely chokeon
theair of an ever increasingly indugrialized econamy.

Green technologies and economies are not, however, thewhole story of making more
secure our survival ontheplane. Themarket cannot doit all. A behavioural changeis
also needed in virtudly every aspect of our way of life, induding trangort and energy
use aswell asin the preferences of wha we eat and where it comes from. In order to
make these changes possible we need greater social stability and sodal judice, which
will allow governmentsto work with ther citizensto changesodety and the
economny, making them more environmentally friendly. Tha may soundutopian but
infactitisnot, it iseminently practical. Governments do have the power to change
environmentally harmful practices, and postive examples of thisdo exist, evenin
some of the poaest communities in theworld, asthe policies pursued in Porto Alegre
and Cijzritiba, Brazil, illugrate (Menega, 2002 Rabinovitch, 1996 Gret and Sintomer,
20095

The primacy of theeconomny and theidea of limitless expanson of produdion and
conuumption regardless of thereal environmental cods and consquencesistheroot
cause of our present globd environmental crisis. This central idea hasled to short
termism, aslongas thewealth of shareholders is more important than the health of the
pland. This attitudemud changeonae andfor al.

Conclusions: Redefining 'progress

Thegreatest chdlengeof theglobd environmental crisisisto overturn our historically
deeply embeddead assumption tha ‘progress via unlimited exploitation of natural
resourcesis both inevitable and desirable. Present evidence strongly suggests that
humanity mug now abandontheideathat such 'progress is'natural’ and accept tha,
onthecontrary, our present globd civilizationis on course for what could be if
urgent decisive actionis nottaken, atermind crisis.

If we examine historically 'the progress of theidea of progress, we can see howthe
rise of thisidea has been inextricable from tha of western and then globd capitalism
and the harnessing of thediscoveries of moden science to these ends so much so tha
‘progress itself has been naturalized in our mentality and motivates and mediates
amog everythingwe do. Y et today we are living througha profoundcrisis of theidea
of progress. This crisis has come aboutdueto the manifest failures of our reigning
econonic paradigm, nat only in relation to theglobd environment butin many other
ways, induding the elusveness of real peace and human security and the persistence
and massive extent of grinding povety and globd inequdity. Therefore, and by
necessity of history, we are experiencing adeegp ideological and material malaise that
history itself teaches uswill culminaein thedemise of theold soda order and will
require the emergence of anew set of guiding principles and practices in order to
reach alasting resolution of thecrisis.

It isourview tha thekey movein this process of changewill occur at the level of
idess, of individud and collective mentality, and in which a new environmental
awareness will play anecessarily central and postive role. We mug findly abandon
theold political econony, anditsrathe crudematerial gods and inhaent falsehoods
concerning the uses and abuses of natural resources and systems, and adopta new



paradigm based on respecting the objective laws and limitationsof natural
environmental systems and resources tha suppot al life, induding our own.
Furthermore, we mug findly give up theidea of limitless quantitative growth and
consumption, Daly's (2005)'unecononic growth’, and congentrate our energies on
achieving quditative improvement in thestandad of livingfor al people (correcting
thedistortionsof both over-consumption by therich and unde-consumption by the
poor) and sugainability and stability. What may seem individudly or even naiondly
‘rationd’ (e.g. the pursuit of bigge cars and more flight holidays) may well be
irrationd onaglobd scale.

Amongtheleading philosophes of the European Enlightenment during the 18th
century were those who could already foresee tha unlimited expanson of wealth and
the pursuit of crudescientism would not automatically produc ‘progressive’ historical
outcomes. Trueprogress, argued Helvetius (1758)and Mercier (1770)would require
guditative improvementsin life, throughbetter education, public health, socal
organization, legd and political inditutions and moral and mental development.
Greater human happiness would not come throughunlimited accumulation of wealth,
butrather by learning to live within reasonable means trading only for necessities and
redistributing wealth fromtherich to the poor. Happiness would berealized not
throughever greater produdion and consumption, but actudly by consumingless
rather than produang more.

It is perhgpstime to serioudy revisit, as Herman Daly does, John Stuart Mill's classic
idea of the'stationay' or 'steady-state' econony, which recognizes thelimits of brute
guantitative growth, dueto such historical factors as popuktion growth, energy
supplies, thelaws of 'diminishing returns and related ideas on utility and futility, and
the chronic tendency to 'over-accumulate' in thefinanda sphee, to name some of the
more prominent aspects. Neverthdess, thisdoes not at all imply abandonngtheidea
of genuine human improvement or progress, if by those terms we mean a steady
bettering of the human condition and the greater happiness of al humanity. On the
contrary, it re-invokes thisidea of human progress and with even greater historical
urgency than was the case several centuries ago when theorigind idea of progress
first captured theimagination of theWest (Daly, 1973 Mill, 1848. Now the
difference istha thenew idea of progress mug apply to theglobein away tha isin
conformity to thelaws of nature undestoodin themoden ecological sense of that
phrase. In conduson, the present globdization of environmental crises could become
agreat oppotunity for al humanity to rise to its challengeand create a renewed
globd civilization. Otherwise, ‘Overshoot- and subssquent decline- in sodetal
welfare will result when sodety does not prepare sufficiently well for thefuture
(Meadows et al., 2005 p. xxi).

Notes

1. See, amongd others, New Sdentist, 185 12 February 2005 pp. 8-11;, American
Sdentist, 90(1), pp. 35-39.

2. See commentary by Jan Ooghoek in thisissue, pp. 443-446

3. For detailed discussion see de Steigue (1997)



4. For adiscussion of globd warming, see the contibutionsin thisissueby BjSrn-Ola
LinnZ and Merle Jacob (pp.403-415)and Kevin C. Armitage (pp.417-427)

5. In the case of nudear weapons which we deplore for thar capabilities to destroy
all life, thescience isnotmoraly neutral at al. Einstein recognized this and
consdered not publishing his early theories because he could foresee tha oneday
someonecould develop nudear weaponsbased on his discoveries.

6. Seefor adiscussion of growth and sudainability Verstegen and Hanekamp in this
issue, pp. 349-362

7. See Nancy Bazilchuk'sinterview with Daly and Lash in thisissue, pp. 447-450.

8. TheApollo Alliance proposs a project onthe scale of the Apollo moon project to
develop clean and environmentally friendly technologies and to make theUS
indgendent of fossil fuds. See www.apollodliance.org. In February 2005the Globd
Earth Observation System of Systems (GEOSS) was launched. Its objective isto
create a globd earth observation network and pool expertise from aroundthe world.
See Clery (2005)

9. GE Ecomagination, http://ge.ecomagination.com, accessed 20 Octobea 2005.

10. BP Environment and Sodgety, http://www.bp.com/genericsection.do, accessed 23
Octobe 2005.

11. Chinahas adopied the Euro I11 vehicle emission standads developed by the EU
and is planning to adoptthe Euro 1V standadsonly a couple of years after the EU
itself (see EC, 2005.

12. Porto Alegreis oneof the greenest cities in theworld. This was achieved by
introdudng participatory democracy, theintegration of pubiic environmental
management policies and the regeneration of pubiic spaces. Thecity of Curitiba
provides theworld with amodd of how to integrate susainable trangort
congderationswith the development of busness, road infrastructure, and local
communities. This has been actively and successfully pursued by thelocal autharities.
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