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INTRODUCION

Today, historical consciousness as it relates to environmental issues means realising, above all
else, that the current economic system is utterly unlike anything that has ever existed before in
history: in asingleyear, this economy burns and ventsgo the atmosphere fossil fuels that took

a million years to create, without cqmrehending let alone managingthe full consequences of
these processes. The origin of this great turning point is already found in the transition to the
age of coal. Yete full unleashing of the unsustainable economy did not occur until the
twentieth century; in fact, much of it has taken place so recently that this period has yet to take
on clear contours of historical scholarship.

Joachim Radkaijature and Powe{2008), 250.

Historians usually like to have a controversial statement to get their teeth into, and for our purposes
that by the environmental historian, Joachim Radkau, is as good as any place to begin. In this single
paragraph there seem to be a whole panppif propositions which one might wish to further debate,
even possibly contest. Does the advent of the fefsml based society make its economic underpinnings

so very different from what came before? And if so, is rupta continuitycreally the domirant
modern historical mode? By the same token, is sastainability iqiviting the question what do we

mean by 'sustainable'?) very recent, or actually embedded in the historical experience? If so, how deep
do we need to go to get to the roots of the pilein? Moreover, when can 'we' know to assess an
historical epoch? Is it simply that we are too close to the period of the recent past, which denies us
grounds for a clear sight of what Radkau is describ@gi® it rather than 'the full unleashing' has Ibee

so monumentat and perhaps so grotesquehat it defies any possibility for a safe assessment?

Perhaps this outpouring of opeended questions might in itself offer an explanation as to wigst
historians have yet to engage in a disciplinary sensie ¢limate change. The subject is just too big, too
all-encompassing, and too demanding of our time and energies when we might be getting on with
matters for which we feel better and more properly equipped. In recent decades most academic history
writing - and consequently teachinghas become a very specialised matter. Each of us tend to have our
own subject areas which we carefully nurture, where we read (where we can!) the relevant literature,
and where we ultimately, perhaps, propose to make our owralsnor not so small contribution. If
environmental historians want to delve into climate change all well and good. But to have the subject
thrust upon us, to be told that we musitl become environmental historians now, nay, that we need to
radically rettink the very assumptions upon which we operate as history researchers and tecaniers

this as a consequence of something entirelgraneous to our disciplirgghat surely is neither justified

nor realistic.

Moreover, where is the good reason why we ndedchange course? Radkau, above, does not even
mention climate change. Earth science is surely the proper disciplinary area for understanding its
patterns, processes, morphology and causation. Just as finding solutions is a matter for the engineering
block Yet does not Radkau at the very least give an implicit clue as to why we cannot simply leave the
matter there? The climate change of the here and now which most matters is a consequence of the
harnessing of sequestrated solarezgy from millions of yaa ago energy which has enabled the entire
gamut of, economic, technological and sacidtural practices which are not simply fundamental to, but
taken together entirely normative aspects of our present international, globalised, interdependent



human sytem. Thus, not only is it this dependency on an ultimately finite source of yesterday's
sunshinewhich Radkau correctly observes to be nsustainablebut the manner in which we have
used it rapidly to asset strip the remainder of Earth's natural and ralnesources which is directly
relational to the increasing carbon dioxide, and other greenhouse gas, concentrations in the
atmosphere.

In short, whether we like it or not, recent and current global warming is a primary facet of historical
development. @rtainly, that would seem to beg the almost imponderable question how far back do we
need to go to arrive at its source, though perhaps, we might more precisely grapple with the
conundrum by asking how much is the recent trajectory towards lamgde atmaepheric pollution
prefigured in earlier human practices? In which case the contemporary situation represents either the
quickening of a longerm process, or alternatively, a quite unprecedented shift, suggesting the
emergence, as Radkau implies, of anreht novefandone might crucially add Wesn-led, capitalist;
formation. Whatever the historical verdict the fact remains that we humans have become akin, in
Naomi Oreskes words, 'to geological agents, changing the most basic physical processes riii.the ea
Hence, the critical adjectiventhropogeniovhen we speak of climate change for which humans are first
cause. And so the further, albeit controversial term, Anthropocene, coined not by a historian but Paul
Crutzen and Eugene Stoermer, two earth stigtg, to denote a hew epoch in earth history in which
humans have been its chief terrestrial determinants.

Might one propose that it is the nature of this overwhelming hum@mgeologicatimpact on the
planetary environment, and its loAgrm ramificatims far into the future which is the decisive issue
demanding the historian's full attention@ince the end of the Last Glacial Maximum, climate has always
been the key background factor enabling or disabling humanity's proclivity to spread and survs® acro
the face of the Earth. All history, in other words, has been about our changing climate. However, since
the advent of the Anthropocenewhich Crutzen and Stoermer proposed began with the Industrial
Revolution on the one hand, the simultaneous changenfrelatively stable concentrations of global
carbon concentrations in the atmosphere (as associated with the last ten to twelve thousand years of
the Holocene), to one of cumulative increase it has become not a question of what the climate has done
to, or for humankind but what humankind is doing to the climate.

The science now is very clear, robust and consensual that anthropogenic climate change is accelerating
fast. There is less scientific consensus on what this exactly means in terms of dangerlafedyis
because the science is very compleg;vee will further note in unit 1dependent on models which
cannot by their nature be more than forecasts; and, perhaps critically, is uncertain about how earth
feedback processes will themselves react to atide forcing. At this moment in time, for instance, the
possibility that these earth systems, singly or in combination, might take us to a threshold, or tipping
point, beyond which there is an irreversible shift in the global climate is speculativeyifseeious
science. Clearly, too, most of the hard analysis involved in this sort of modelling is beyond the ken or
competence of historians.

However, if instead we were to translate these speculations into descriptions of flood, fire, drought,
famine, dedh, destruction and pestilence we would be on thoroughly familiar if altogether dread
historicatas indeed contemporagground. The one irony of any sufthture scenario of this kind might

be that in having so successfully changed the biosphere upon wiecfundamentally depend our
power to prevent planetary Nemesis may be precisely nil. The term apocalyptic comes to mind. The very
fact that this is not a scientific term yet one used repeatedly to evoke global catastrophe may be a
reason for keeping to thenuch more opaque scientific jargon. Yet equally, could it be that human
responses to past catastrophe, including the desire to describe events as apocalyptic might actually be a



resource to draw upon in ouown time of crisis? Historians of religion, aftall, will know that the
original, proper meaning of apocalypse denotes the disclosing of something hidden, or, put another
way, a prophetic revelation of what will happen if states and societies persist in a particulatly self
destructive mode. Perhapshen, dealing with climate change is not simply a matter of being aware of
the scientific evidence but of recognising the entire spectrum of human strategies and methods by
which disaster has been alerted and, or, averiedhe past Indeed, without studets of the past, to

help the rest of us work through and be aware of such responses, we are all likely to be the poorer, as
the need for practical and perhaps spiritualaction becomes all the greater and more urgent.

Of course, a further irony abouttgations of crisis is that another historical tendency can equally
become the dominant one: denial that crisis is impending at all. It is rather significant that at this given
moment, despite the reams of peeeviewed scientific data on the dangers, arite tinternational
imprimatur given to this very work through the United Nations Framework on Climate Change (UNFCC)
and its efforts to negotiate multilateral carbon emission reductions, the desire to pretend the whole
thing away has become, especially ir thich Western world, both prevalent and persiste@ertainly,
several of the units in this model syllabus over and above the one which tackles the denial question
head on, return to the theme, suggesting that denial and scepticism as inertial dragsacticalr
mitigation, or even adaptation to climate change, is very much on contributors' minds.

Again, it is more likely that students of the human condition, rather than of the wider physical world,
will be able to offer keener insight into what is goimg here. One can perhaps begin with a certain sort

of historicallyinformed question. How long does it take culturally, or psychologically, for a danger to
become acknowledged and then acted upon by a socighifilk of the some forty years for the hard,
sdentific evidence on the links between cigareimoking and cancer to both percolate into wider
public consciousness while also leading to a national policy shift. And think, too, of all the reasons why it
was so difficult to bring about this change, qusét as a result of the unwillingness of smokers to give up
smoking but all the corporate business interests associated with the tobacco industry who went to such
efforts, including extensive media and advertising disinformation campaigns, to sabotaigetthe

Perhaps we can gain some small comfort from an example such as the decline in smoking, as indeed
from the efforts to clean up this country's atmospheric pollution as a result of "didgl burning
considered or noted to at seval points in thisyllabugto have grounds for hope that the same can
happen for climate change. The grounds against that relate very much to the facts Radkau stated at the
outset. To halt, let alone reverse global warming will not be simply a matter of some clever tinkerin
involving smart energefficient technologies;it will require a wholesale move from the carbon
economy, to something more sustainable. The science is quite clear thagthi®happen, and indeed,

very fast, if humanity's mediusterm future is to be asured. But as Jared Diamond has noted, the
'sunkcost effect’, in other words, the degree to which societies invest financially, politically, and indeed,
emotionally, in a particular modus operandtven when it is shown to be redundagis likely to aces

the principle barrier to the necessary transformation.

Have students of history, and human society more generally, a role in helping to make this happen? The
purpose of this syllabus is to answer with a resounding yes. But that requires a little rpdaeation of

where it is coming from, what it seeks to do, and how it might be applied to the teaching of university
students in undergraduate History and related disciplines.



WHO IS THIS SYLLABU®R WHAT IS IT INTENDEDO DC?

These are surely the ntral and most legitimate questions one would seek to ask of any new proposal.
But perhaps we need to approach these questions in a slightly different way by explaining something
about how the idea of a history syllabus on climate change emerged.

The ten contributors to this project are all involved in the Rescue!History network, an informal
association of academics and independent researchers, founded in 2006. The purpose of
RescuelHistory, from the very beginning was woly to bring together individual who shared a
foreboding about the direction in which our ‘civilisation' is taking it¢el& clearest manifestation of
which comes from the changing climate), but who believe thatlamstanding the human recocd
whether very recent, or very degpan helpus respond more roundly and wisely to the challenge posed

by global warming. Ultimately, therefore, our interest is not simply an intellectual one founded on the
pursuit of knowledge for its own sake. Rather, it is firmly grounded in ways and meansdbypebple

can firstly be made aware of the danger to our own 'future’ history if we do not tackle the damage we
are causing to the planet and secondly, towards individual, communal and societal mobilisation in
favour ofamelioration of this situationTo k& sure, this does not mean we have a set programme for
how this might be done. Indeed, as the individual units implicitly suggest, there mayamy
historicallyinformed possibilities as to how we might respond to our current predicament. But as we do
hawe a form of campaigning agenda this may explain why Rescue!History emerged at the margins of the
historical profession, not at its core.

However, the very fact that we are now working with thiggher Education Academyg present this
syllabus suggests @hthere is a wider and growing acknowledgement that the climate change issue can
no longer be avoided: that it is, indeed;ifanot the¢central point upon which the future wellbeing of

our species (and indeed all species on this planet) tufr@m this vould come the proposition thaall
students at universitienot just those studying earth scienogseed to be properly attuned to its
significance both for their future lives and the world they will inherit.

To return, then, to the matter in hanadhis mocel history syllabus has been formulated as a guide to
university teachers and students wanting to develop an understanding and knowledge base on the
relationship between history and anthropogenic climate change. It is especially geared towards teachers
andtheir undergraduate students in history and related subjects. It does so without the requirement for
specialist environmental or other scientific knowledge. It is not posited as an advertisement for
environmental history by another name. This is not tawglé¢he importance of environmental histoxy

many of our contributors, indeed, are environmental historians. However, the main purpose of this
syllabus is not to breed more of treameggood as that might bgbut rather to get the whole gamut of
historians, whatever their expertise, thinkingvith their studentsabout the connections between their

own subject areas and the climate factor, and how the latter might enable them to 'rethink’ their classes
accordingly.

There is nothing, however, written in stone altathis syllabus. We have attempted to formulate it
collectively, raising a variety of issues and themes which relate to the present day climate crisis and its
likely impact on the future human trajectory but by way of placing these issues and themes in a
historical context. One might say this is very much ‘work in progress '. There may be already nc@xiste
history courses like thigs devabped by farsighted academiecgnd there are certainly some avant
garde courses in the wider Humanities field ofimir nature and purpose. That said, we developed
this course largely through our own imaginations. We considered what we felt were key issuégiand t
tried to develop 12 unitsequivalent to a rater heavyduty semester modulearound them.



As readers Mlii quickly gather, the result is very widanging, both chronologically and thematically.
Even then, we would wholly agree that more could have been developed in some areas. For instance,
there is no specific unit on historical relationships between dénehange and violence. Where it is
considered, it is implicit rather than explicit. By the same token, what one might call Malthusian
relationships between population, food supply and climate change as strongly articulated in unit 3, do
not reappear therafter. An issue for syllabus users to consjdleus, is how does one build on themes
introduced early on, but which are not necessarily restated or developed later. A further issue of debate
would be a chronological one. We felt it important to introduae element of deep history into this
course. As a result Unit 2 focuses on the Neolithic period and the relationship between a changing
climate and the advent of sedentary, agricultural communities. Yet Unit 3, whose frame of reference is
13" and 14" certury Europeclearly a very significant moment, on the cusp of the 'Little Ice Aige'
several millennia on from the previous discussion! The weighting of the course towards the modern,
even contemporary is clearly commensurate with the advent of a vergnt 'Anthropocene’. Equally,

the heavily Western, even British focus we have developed is appropriate to a course seeking to
understand the origins of an international political economy founded on the industrial utilisation of
fossil fuels.

Yet at the ame time we would have to acknowledge that this is far from satisfactory or sufficient,
leaving out, as it does, vast reams of time and space within which human interactions with nature have
been both productiveand destructive. The syllabus in other wordsould be treated not as the final
word on the subject, but rather as an initial starting point from which teachers will take what they feel is
appropriate to either develop their own bespoke courses, or add elements texsting ones. In this
manner o ancient or medieval historian, or historian of Africa, Asia, the Americas or Antipodes need
feel excluded. On the contrary, it is exactly these historians who can contribute to further attempts at a
reformed syllabus down the line, which is less ethndgenmore temporally and spatially rich and,
hence, more fully roundedin the same way, we would like to anticipate that thoemg duree
historians who work on local or regional histories will see the syllabus as a goad to developing what they
probablydo already, but sideways on, to includeore of the environmental or climate element. What
particularly may be second nature to them, especially in terms of looking at the practichbhski]Isel
reliance, resource conservation and spiritual as welplagsical resilience of communities across time
and space, may provide grist to the later inclusionmafre material which is celebratory of humanity's
ability to work with the natural world, rather than as its predatory assteipper.

One small exampleomes to mind. In unit 9 we have sought to introduce the whole fraught subject of
technologies and the degree to which historical evidence might suggest that their deployment in the
face of an environmental or other challenge has made matters worse, ntgrb&ut technologies, or
perhaps more accurately techniques, come in all shapes and size. Take, for instance;Gloéoprbian
practice ofterra preta begun long before the advent of our Christian era. By applying charcoal mixed
with large quantities ohuman and animal organic matter to the soil, the peoples of the Amazon basin
not only turnedits infertile soils into a luxuriant black earth but, paradoxically, produced the conditions
for much larger, sustainable populations in the region than theretaday. The low temperature burn

of biomas which the charcoal procedsiochakinvolves has one further practical advantage of
enormous contemporary relevance: it both sequest&arbon dioxide in the sqdctually improving
water quaity in the procesgyet at the same time releases oxygen jusst coal formation did naturally
millions of years ago. In other words, biochar, the essential ingredierteroh preta soils, also
represents a notably losech answer to global warming. It also just happens to gival communities

a greater chance to grow more of their own food and so provide a prophylactic against deforestation.



This does not mean that biochar is the answer to global warming, simply that there are manifold
techniques from the past which offer theselves as potentially sustainable practices for the present. It

is perhaps, above all, this notion that there are lateral ways of approaching climate change, including
the revival not only of ancient, often localised techniques for soil and water corti@rsahe
production of renewable energy methods but even forms of heterar@uciceconomic organisation

which we have otherwise assumed to be surplus or irrelevant to theirements of the here and nogv

which provide pointers as to how history can a@ho the assistance of our beleaguered present. But it

is up to the historian to disseminate such information, and dispute with students as to its relevance,
durability or purposefulness.

How HAVE WE ORGANISHBIIS COURSE

While some of the subject mattdor this course may be novel, indeed radical, we have followed a
much more standard remit in terms of pedagogic practice. Each of the twelve thits, broadly
respondgo a template as follows:

a) Introduction and Learning Outcomesetting out the broadssues, and where appropriate, the
historical context, at stake

b) Case Studya specific historical (or related) example or examples which more closely develops
the issue under discussion

c) StudentCentred Exerciseillustrated through textual, pictorial or tbher material to assist
students in seminars to further consider, evaluate and debate the theme under discussion

d) Resources bibliographical and/or other material designed to develop teacher and student
knowledge of the subject area for use in the spedifitit and more broadly in this course.

Unit Title Contributor
1 How do we know the Climate is Changing? An Historical Outline Vladimir Jankovic

2 [ fTAYFGS / KIFy3aS yR (KS 9 YSNHS Kate Pendergast
The Development of Agriculture in the Old World

3 Climate Change as Harbinger of Disaster: Jim Galloway
Population, Famine and Disease in th& Gentury

4 The Coming of the Anthropocene Jim Galloway

5 Capitalism and the Organization of Nature Tim Cooper

6 The Acceleration of the Anthopene: Oil JeanFrancois Mouhot

7 Dealing with Climate Change, The Economic Dimension Vladimir Jankovic

8 Dealing with Climate Change, The National and International Are: Jan Oosthoek

9 5SIfAy3a 6A0GK /EAYLFOGS / KIFy3aSsT DaveWebb

10  Dealing with Climate Change, Discourses of Denial Teresa Ashe

11  Transcending Climate Change? Sharla Chittick

Religion, Spirituality and Redefining the HuriNature Relationship

12  Transcending Climate Change? A Return to Politics Tim Caoper




WHAT SORTS OF QUESTIONSEAMPLICIT IN THIS CORISE?

Throughout this syllabus we are trying to ask questions about the present and future, by reference to
the past. Behind them there are, perhaps, some even more fundamental questions of which geacher

and students might wish to be aware. They may, indeed, want to add more of their own. Our 'core’

guestions may not have immediate answers, or at least easy answers. But they may be helpful in
facilitating seminar discussion.

Here are two handfuls of thieig ones:

e In the light of what we know today about the importance of changing climates, to what degree
should we make it at the heart of historical study?

e [s the anthropogenicimpact on our climate, very recent or very long term? How might that
change ar view of history?

e What is the historical causation for the present planetary crisi&®v should we seek to
describe and analyse it?

e To what extent does knowledge of anthropogenic climate change and its potential
consequenceslisrupt standard historiogphie<in other words, our own historical version of
'business as usual'?

e According to a study published Katurein 2004 it is estimated that by 2050, fully 25 per cent
2F GKS LXIFySiQa aLlSoOAaAsSa O2dzZ R 0SS &dedfklyh&idi 2 NJ 2y
change, or the wider anthropogenic degradation of the biosphere. Is this a matter which is
relevant to the historian?

e |If the threat from anthropogenic climate change is as bad as many scientists sathat is,
that it could also gell the end of human existenc®oes that mean that weught to be writing
about the past differently from the way we have been doing so to date?

e How does knowledge of climate change, change our understanding of the 'philosophy of history'
and hence our teachg and studying of it?

e Is the study of history of any practical use given the scale of the challenge before us?
e Do historians have any responsibility to convey the urgency of the issue?

e Karl Marx famously said 'the philosophers have only interpretedatbdd in various ways: the
point however is to change it'. Do you agree?



RESOURCES

Throughout this syllabus we try and give pointers to where teachers and students might wish to read or
view further to make historical connections with climate changdo® are some possible starting

points, designed to do no more than whet readers' appetites to continue on this challenging path.

SOME GENERAL READINGN CLIMATE CHANGE
There is now a vast range of accessible writing on anthropogenic climate changeyfadgbh is
developed in the resources in unit 1. Good introductions for the layperson include:

Tim FlanneryThe Weather Makers: The History and Future Impact of Climate C(Ragguin, 2005).
George MonbiotHeat:How we can stop the planet burniiigenguin, 2006).
Mark LynasSix Degrees, Our Future on a Hotter PldHatper Perennial, 2007).

Fred PearceThe Last Generatiortow Nature will take her Revenge for Climate Chgimgansworld,
2006).

Elisabeth Kolbertrield Notes from a CatastropHédan, Nature and Climate Chang®loomsbury,
2006).

FOR MORE RADICAL VIEN\OF THE THREAT PASBY GLOBAL WARMINGEE ESPECIALLY

YSOAY ! yYRSNAZ2Y YR 't A0S . 264> WYwSTN20Weyissioni KS Of A
i NI yPRilasOphical Trasactions of the Royal Socie866:1882 (2008), pp. 3863882.

5F AR 2 AaRStfx WwkRAFGAGS C2NOAYy3I:T /EAYFGS {Syaaii
| K| yBefefaier 2008,
http://www.crisisforum.org.uk/events/Workshopl_presentations/wasdell batg_revised.php

If a2 ARSYC2 NUWA YRR |4l A/GESNafbeiy SongelsysiPiog PR S eC/OLIKA vy I t 2 A )
CannotONR 4aY 5STFAYAY3I (GKS . 2dzy RF NBE /-260@e20882y a F2 NJ
http://www.jimhadams.com/eco/RadiatieForcingEd3.doc

WWEF reportClimate change, faster, stronger, sood@WF, 2008).
http://www.wwf.org.uk/research_centre/index.cfm%3FuNewsID%3D2289.

PUTTING THE CLIMATERANGE ISSUE INTO WHR CONTEMPORARY SAGIPOLITICAL TECHNOLOGICAL AND
ENVIRONMENTAICONTEXT SEE
Mike HulmeWhy we Disagree about Climate Chaii@ambridge University Press, 2009).

David Cromwell and Mark Levene, e@&urviving Climate Change, The struggle to avert global
catastrophe(Pluto Press, 2007).

Melanie JarmanClimate Changéuto Press: Small Guides to Big Issues), 2007.
Anthony GiddensThe Politics of Climate Chang@elity, 2009).

Slavoj ZizeK,iving in the End Timégerso, 2010).

James Lovelo¢cKhe Ages dbaia, A Biography of our Living Eai@xford

University Presd,988),

Idem.,The Revenge of Gaia, Why the Earth is Fighting @aeiguin 2006).

Martin ReesQur Final Century, Will Civilisation Survive tHeCantury (Arrow Books2004).



Bill McKibbenThe End of Natur@Penguin, 1990).
Donatella MeadowsThinking in Systems: A Primgarthscan, 2009)

Meadows was also lead author of The 1972 cla$sie,Limits to Growttvhich forecastpre-the
climate change debatgthe inevitability of ‘ecological overshoot' on the basis of the then (and
now accelerating) assastrip of the biosphere. See Donatella Meadows, etTdle Limits to
Growth: The Thirty Year Upddtearthscan, 2004).

Michael KlareRising Powers, Shrinking Plag@heworld, 2008).
Vandana Shiv&oil not Oil, Climate Change, Peak Oil and FooduhitygZed, 2009).
FOR WIDER HISTORICATONTEXTLINKING PRESENT DANR WITH LONGERERM ANTHROPOGENIC

DEGRADATION
Jared DiamondCollapse, How Societies Choose to Fail or SRawnguin, 2005)

Roderick Mackintoskt al eds.The Way the Wind Blows,jiiGate, History and Human Actig@olumbia
University Press, 2000).

Joachim Radkaiyature and Power, A Global History of the Environnteamis. Thomas Dunlap
(Cambridge University Press, 2008).

lan Whyte World Without End? Environmental Disaster and@odlapse of EmpirdsB.Tauris, 2008).
Joseph A. TainteT,he Collapse of Complex SociefiEzmmbridge University Press, 1988).

William F. RuddimarRlows, Plagues and Petroleum, How Humans Took Control of Qlfniateeton
University Press, 2005), fon &nvironmental scientist's historical overview.

J.R. McNeijllSomething New under the Sun: An Environmental History of thee?®ury WorldNorton,
2000)

Idem. and W.H. Neillthe Human WefNew York: Norton, 2003).

Robert Constanzet al. eds.,Susainability or Collapse, An Integrated History and Future of People on
Earth(Dahlem University Press, 2007).

READING CLIMATE ANO'S IMPACT ON HUMANDEIETIES IN THE PAST

H.H. LambClimate, History and the Modern WofMethuen, 1982)

Mike DavislateVictorian Holocausts, El Nino Famines and the Making of the Third (Worldon and
New York: Verso, 2001)

Brian M. Fagarkloods, Famines and Emperors, El Nino and the Fate of CiviliggtsitsBooks, 1999)
Idem,The Little Ice Age How Climate Chakfgele History, 130A.850(Basic Books, 2000).
FOR DEBATES ON THE ERGENCE OF AND COMBENCES OF THANTHROPOCENE

Paul J. Crutzen, and Eugene F. Stoermer, "The 'Anthropocéiahdl Change Newslettdd (2000), pp.
17-18.

BALISAK / KF1INID NIl WEKENE Y AGZdINI ¢ KSASaxQ-222NR G A OF f
Available at: http://www.stanford.edu/~jonallan/Chakrabarty.pdf

Dipesh Chakrabart@getween Globalization and Global Warming: The Long and the Short of Human
History.Available ahttp://depts.washington.edu/uwch/katz/20092010/dipesh_chakrabarty.html



Mark Levene, [with Rob Johnson and Penny Roberts], ididtory at the End of the WorldHistory,
Climate Change and the Possibility of Clog§tireubador, 2010).

Mark Levene, 'Histaains for the Right to Work: We Demand a Continuing Supply of Hidtsyary
Workshop Journab7 (2009), 681 http://www.rescuehistory.org.uk/ for an alternative
historical trajectory on the cusp of the anthropocene as corrective to predaptassumpons
founded on the ‘technical fix'.

E.A. WrigleyEnergy and the English Industrial Revolufoambridge University Press, 2010).

Paul DukesThe Doomsday Clock and the Arc of History, The Anthropocene Era, 1763 to the Present Day
(Anthem, forthcoming)

USING HISTORY TO DEBE THE DIRECTION GFRESENT AND FUTURBGIETY
Arnold ToynbeelMankind and Mother Earth, A Narrative History of the W¢@daford University Press,
1976)

Brian M. FaganThe Great Warming, Climate Change and the Rise and Falilisa@ans(Bloomsbury,
2008).

YSYySGK t2YSNIYyl z We¢KS DNBF(G | A-Damgandthey 2 | 6§ SNBAKSRY
9y @A NP Mevv Soft REVEWS (2009), 9.

James Howard KunstleFhe Long Emergency, Surviving the Converging Catastrophes of tem@iy
(Atlantic Books, 2005)

Rob HopkinsThe Transition Handbook, From oil dependency to tesdiencgGreen Books, 2008), the

Thomas Homebixon,The Upside of Down, Catastrophe, Creativity and the Renewal of Civilisation
(Souvenir Press, 2007).

Richard HeinbergRarty's Over: Oil, War and the Fate of Industrial Sociéiegrdown, 2007).

Lester BrownPlan B 2.0, Rescuing a Planet under Stress and a Civilisation in {WoAtdleNorton and
Company, 2006).

Stefan Skrimshire edfuture EthicsClimate Change and Apocalygticagination(Continuum, 2010).

WHEN HISTORY IS NOWBUGH

It may be that there are limits to 'standard’ history as a route to 'imagining' our way out of the 21
century emergency. Supplementary inspiration, thus, might leuldy way of novels, or religious
texts. One sciencéction-style novel with an implicit historiereligious underpinning particularly stands
out:

Doris Lessin§hikasta1979, Flamingo ed. 2002).

See also Peter Middleton, 'How Novels can ContributautoUnderstanding of Climate Change', in
LeveneHistory at the End218-33.

FILM MATERIAL
'Man on Earth', 4 part TV series stiolate 20092010 on Channel 4.
http://www.channel4.com/programmes/mason-earth/episodeguide

Fronted by Tony Robinson," Man Earh' examines the 200,000 glodaktory ofhomo sapiens
relationship with climate change. Elements of Jared Diamdddlgpsewith wideranging
historical and archaeological illustration, robust science and wonderful images.



'‘Age of Stupid' (2009dir. Franny Armstrong, Spanner films, looks back from 2055 to our present time
to understand the causation of a worlddestated by climate change.
http://www.spannerfilms.net/the_film

‘The Secret of El Dorado' (2002) BBC Horizon series, considéateiteevidence on ancient Amazonian
civilisation based oterra preta The Lost
http://www.bbc.co.uk/science/horizon/2002/eldorado.shtml

"The LostGods of Easter Island,' (20I8BCGdocumentary, fronted by David Attenborough, which runs
with the Diamondhesis about the creation of a humanade environmental cude-sacin
historicalmicrocosm http://topdocumentaryfilms.com/lostgodseasterisland/



CONTRIBUTORS

Teresa Ashe is currently studying for a Ph.D. (‘'The Politics of Climate Change: Polteowiedge in
Environmental Politics’) at Birkbeck College, University of London. She also teaches at the Open
University

Sharla Chittick is currently completing her doctoral thesis at Stirling University where she teaches
British, Amercan, and Environmeal History.Her interdisciplinary and comparative research explores
the way in which attitudes, behaviours, and values affect environmental practices and perceptions over
time.

Tim Cooper is lecturer in history at the University of Exeter (Cornwalp@s with research interests in
environmental, urban and labour history. He is currently working on the history of waste as a way of
exploring the political ecology and environmental ideology of capitalism.

Jim Galloway is a Fellow of the Centre for Mpblitan History in the University of London's Institute of
Historical Research. He specialises in the economic and environmental history of the later middle ages,
his most recent publications focusing on storm flooding around the Thames Estuary betieen t
thirteenth and sixteenth centuries.

Vladimir Jankovic is a historian of climate and environmental medicine and currently is a Wellcome
research lecturer at Manchester University's Centre of History, Science, Technology and Medicine
where he runs an EERproject on municipal strategies in addressing urban climate change.

Mark Levene teaches history at the University of Southampton, is better known for his work on
genocide but is also founder of the Rescue!History network and coordinator of this project.

JeanFrancois Mouhot is Research Fellow at the University of Birmingham working on the history of UK
Non-Governmental Organisations since 1945. His background is as an Early Modern Historian.

Jan Oosthoek is a visiting lecturer in environmental and dvbistory at Newcastle University. His
research interests include landscape history, the historical geography of forestry and land use and
environmental globalization.

Kate Prendergast runs the research and communications consultancy ISIS. Her reseasts include
prehistoric architecture, art and ritual and the ways they encode and preserve memory.

Dave Webb is Professor of Engineering, anébaader and Director of the Praxis Centre for the Study
of Information and Technology in Peace, Conflesdlution and Human Rights, in the School of Applied
Global Ethics at Leeds Metropolitan University.



UNIT 1: HOw DO WE KNOW THE MATE IS CHANGINZAN HISTORICAIOUTLINE

GENERALTHEME

The scientific knowledge about the nature and causes of anthropog#imate change has a rich
tradition and varied origins. The modern formulation of the issue can be identified in documents
produced as early as the late seventeenth century and the debates about the extent and severity of
the problem were very prominerduring the eighteenth and nineteenth centuries. It is only in the
last fifty years, however, that a scientific consensus has been forming about the physical
mechanisms responsible for the observed change in the global atmospheric environment.

In this unt we look at the history of scientific ideas and observations leading to the current
understanding of the anthropogenic signal in climatic record. Who have been the key actors in this
complex history and what were the main social and political momentpisgaesearch and public
advocacy based on the greenhouse theory of global warming? More generally, what role did
science play in creating the public and political discourse on climate change?

Climate change is not a problem per se. The statistical idefinof climate does not prohibit the
possibility of its change nor does the physical basis of climate systems exclude their gradual change
and modification. Furthermore, the astronomical concept of solar climate takes climatic variations
as a given, aomething produced by the changing planetary parameters and solar activity. Climate
change, however, does present a problem when seen as an agevitly potentially devastating

effects on the natural, social and economic environments. This is a differaptofviooking at
climate. Yet ihasbeen as central to human society in the past as it is today.

Our knowledge about climate has ancient roots. Greek philosophers such as Parmenides, Eratosthenes

and Aristotle reflected on climate and its effects. TRENY WOt AYIF GSQ 02YSa FTNRY
OWIEAYSAYQUIET gKAOK YSIya WAYOtAyFrGAz2yQ o02F (KS a
into account the climatic effects of local topography, oceans, winds and seasons. This geographical
reading ofclimate predominated until the advance of modern science. Climate was a feature of a place

and its influences upon its inhabitants were claimed to shape local economy, political rule, cultural
traditions and racial character.

Since the early modern pedo settlers, travellers, colonists, and armed forces required reliable
knowledge of climate to avert risk from extreme weather events. In agriculture, for example, if a local
production of goods was in some measure dependent on climate, then planningasérssd activities
O2yySOGSR (2 &adzOK LINRRdAzOGAZ2Y g2dd R 0SS adzaOSLIIAC
conditions. It is not surprising that whenever a series of colder (or warmer) years affected the crops and
health, people asked about the causes 2@ K | WOt AYIFI GS OKIFIy3aIS®Q 21 a Al
permanent? What caused it: urbanization, drainage, deforestation, reclamation of land, or natural

forces?

By the early nineteenth century, European naturalists enlarged the notion of climaiechade all

physical properties (including water and land) characterizing the natural andadtival features of a

region. Alexander von Humboldt, a German polymath and traveller, produced an early system of

Oft AYIF (G2t 238 I NHdJzA y A changes in th©dtmospheieSvhidhhadidealaly dffect the:
KdzYty 2NBlFIyaoQ ¢KAa | YUGKNRLR2OSYGNRO NBFRAYy3I gl a&
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forces which by their operation upon the constitutions of organized beings prohibit their permanent
YAINF GAZ2Y FTNRBY 2yS NBIAZ2Yy 2F (GKS SIFENIKQa adzaNFI OS
born in the tropics do not migrate to Iceland; permaheacclimatization is impossible.

The idea of stable climates as guarantors of prosperity in this way downplayed the emphasis on a

Ot AYIFGS |a GKS WH@SNI3IS 6SIGKSNR G2 0SS YSIFadaNBR
Humboldtian sciences represemtelimate as something with social meaning and an historical role in

the rise and fall of civilization. Stable climates were understooeinabling their changes adisabling

Civilization was synonymous with settlement and stability as euesnanent dmates sustained
humandevelopment:a view as pertinent then as it is toda¥ill Durant once summed this up in saying

GKIFGY U/ AGAtATFGA2Yy SEAaGA o0& O2yalSyid 2F 3S2fz23es

Paralleling these ideasasthe nineteenth centurydiscovery of ice ages. Geological evidence such as

the existence of isolated boulders in the Scottish mountains suggested the past existence of massive ice
sheets moving across the land. The anatomical reconstruction of extinct animals led the American

ged 23Aal [2dzA& !'3IFaarl G2 LINRBLRAS GKIG az2y$sS GAYS
also to last for ages, fell upon our globe; it spread over the very countries where these tropical animals

had their homes, and so suddenly did it come mploem that they were embalmed beneath masses of

ay26 yYyR AO0S:I ¢gAGK2dzi GAYS S@Sy F2NJ GKS RSOlI& 4K
that the earth climate did (and could) experience drastic changes even as they remained in the dark as

to the causes. Some proposed terrestrial forces such as volcanoes, others, astronomical forces such as

changing solar activity or orbital variations.

Simultaneous to these were the new developments in atmospheric chemistry which led to the early
formulation d theories linking meteorology and atmospheric gas concentrations. The thermodynamic
properties of certain gasesuch as carbon dioxiderere known since the experiments of John Tyndall

in the 1860s. By the end of the century, many others became involvaskessing the effects of carbon
dioxide on the thermal (and other) properties of atmospheric dihe Swedish physicist Svante
Arrhenius forecast rising temperatures due to growing carbon dioxide emissions in 1897. Others
regarded such predictions unfoued.

During the 1930s, the English engineer Guy Stewart Callendar discovered a rise in the temperature of

the Northern hemisphere and argued that it was due to the heat captured by the increasing
concentration of carbon dioxide. Again, not all shareddpimion. Climatologists believed that regional

variations in temperature and rainfall reflected temporary changes of weather patterns, not @dong
cimaticOKF y3S® hyS 2F fSIFIRAy3a OfAYFG2t23Arada 2F GKS
no scientific reason to believe that our climate will change radically in the next few decades. Good and
LI22NJ @SIFNB Attt 200dzNJ 6AGK | LIINBEAYLFGSte GKS aly
strengthened by the fact that the prear warming trendcame to a halt during the 1940s. Stagnating

and even falling temperatures for the next thirty years, precisely at the time of economic growth and

a2 NAy3a SySNHeée O2yadzylliizy FyR OFNb2y RAZEARS NB
explanaton of the warming trend. Was he wrong?

The answer to the question began to unfold during the 1950s. Spurred by a growing concern over the
medical and economic consequences of air pollution and the nuclear arms race, physicists and



atmospheric chemists @lored the thermal effects of atmospheric carbon dioxide. The threat of nuclear
weapons hads raised the legitimacy of the idea that humans could change the climate, and US Federal
nuclear programs supported the first institutionalized research on the tofricthe early 1950s,

scientists like John von Neumann thought of nuclear weapons and climate change as comparable
threats to civilization. In 1953, the physicist Hans Suess first estimated that the average amount of
carbon dioxide in the atmosphere hadcieased by approximately 10% since the beginning of the

century. He believed that this increase reflected the releases from artificial coal combustion. In a
fIFYRYFN] LI LISNI FNRY mMdppcI DATOSNI tflFraa ogNRGS (KI
that the carbon dioxide content has risen appreciably and at the same time the temperature has
continued to rise, it will be firmly established that carbon dioxide is an important factor in causing

Ot AYIFOGAO OKIy3aSaonQ t f | agiwasSpewingsik ill®iktons & catbonpé searA € T d
to the atmosphere, with more being added by deforestation and other activities.

It should be remembered that it took some time before such statements would attract widespread
attention. Even after the gpearance of the famous Keeling curve in 1958 the scientific community was
slow in taking such results to indicate a major process in the atmosphere. And in many instances,
especially form the agricultural point of view, the prospect of steady warming erasdered a boon.

| 26 RAR LISNOSLIWiA2ya OKFy3aSK hyS 2F GKS LA@24GFt
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participants agreedwas a real threat ashcould be explained by the greenhouse theory. The conference

was a critical point after which climatologists more actively engaged in communicating risks to
politicians and the public. The developments in climate science during subsequent decades were
regdzf NI @8 NBLR2NISR Ay aOASYGAFTFAO YSSGAy3a odzi Ff &z
GAYUSND Y260Af AT SR 62NXR I G0GSy A2 yhahga reséard Muriigd S E G N
the 1970s for example, could be seen &seding intoa growing public, professional and institutional

awareness of environmental ideas. But it could also be seen, more specifically, as an attempt to
understand global weather disasters and their agricultural consequence during the 1970s. Since 1988,
however,the Intergovernmental Panel on Climate ChafigCC) has been charged to deliver reports on

the issue and their Reports have since become the scientific basis of all subsequent discussions on the
issue.



CASESTUDY- MODELLING

Yoe 8 KSNBE | IadBes kevbidh b work ofifistignAiand a model: [JJust as we may wonder how

much the characters in a novel are drawn from real life and how much is artifice, we might ask the same

of a model; how much is based on observation and measurement of accebsibbengna, how much is

0FlaAaSR 2y AYT2NXSR 2dzRIY Sy (Dkeskesyetral., K924 Y dzOK Aa O2y @S

Virtually everything we know about future climate scenarios is based on climate models. No political
decision in relation to climate change can be madthout the use of predictions derived from climate
models. For 2010, the US National Foundation of Science allocated over $3 billion to research on climate
modelling Our perceptions of environmental futures and our decisions on how to adjust to them is
almost entirely predicated on what these models tell us.

But what are climate models? How are they made? Why are they expensive? Are they reliable?
Modellers generally agree that the climate system is chaotic in both real and methodological senses,
makingshortterm predictions worthless beyond a few weeks. But they also think that certain forecasts
can be made for the climate system, and that the models can predict overall tendencies. For example,
increasing concentrations of the atmospheric carbon dioxidk result in net warming rather than
cooling. Nevertheless, there are many remaining uncertainties. Some of these are quantifiable, while
others represent unquantifiable, irreducible epistemological limits related to inductive reasoning and to
the nature of modelbased global science.

The reliability of longerm models in describing future climate conditions can be determined by running

0KS Y2RSfta F2NJ LJ ad LISNA2RaAzZ FyR O2YLINARYy3a GKS &,
limited in the sense that can access only limited amounts of standardized and retibb&vations
F3FrAyad gKAOK (2 OKSOl GKS Y2 Rfiodel @mparidmngddaihieh / £ A YT
they look for scenarios derived from different models. But as nrangels replicate the same physical

equations, the agreement among them may say relatively little about their realism.

Furthermore, as mod&drs cannot use data from everywhere in the atmosphere, they divide the
FGY2aLIKSNB Ayi2 Wo diolégicafadiogs Ror eRch af ot (&.108 to 508 KmSwide).

However, the processes taking place at scales smaller than these boxes canmmdbied;cloud
F2NXIGA2Yy F2NJ SEFYLX So LyadSIR: (kKSe KI @S eiz2z 65
predetermined value based on the best available knowledgmething like a best guess. How best to
parameterize various processes is a contentious subject anmodellers In addition, faced with
behaviour of the climate. These adjustments, tweakings, and corrections are not based on the
knowledge of how the climateystem really behavdsut on the expectations that such corrections will

give better results.

These and other limitations in the construction of climate scenarios have been long known. Yet the
growing concerns and urgency over the future of climate, in addition to policy presshess

sometimes resulted inoverconfidencein models that cannotbe justified by the actual state of

1y26ft SRISd Wt S21LX S I NB YAEAY3I dzLJ ljdzt €t AGFGABS NBI ¢
modeler Syukuro Manabe. More controversially, climate contrarians have used these model
uncertainties to argue agash the scientific consensus as based on too many unknowns. Ifagés



thus both scientifically and politically charged and will remain one of the key elements in all social and
political assessment of current and future effects of anthropogenic clinshtioge.



STUDENFCENTREDEXERCISE

One of the objectives of this ugind this exercisgs to show that the ideas about changing climate do

not have a linear history. In scientific disciplines ranging from natural history and climatology to
medicine and gography, climate has been defined in different terms, some stressing the quantifiable

and physical elements, othéavouringthe social and economic ones. As a result, these definitgmd

the debates about whether chiates are stable or changigigave na evolved as a responde a single

question (such at® & (G KSNB | YOGKNRLR2ISYAO 3JFf20Ff GFNN¥AYIKQ
concerns which drive the scientific (and public) interest in climate? And if these concerns are different

at different times and places, how do they relate to the views of what constitutes climate change?
Answering such questions has implications about how we view the present climate crisize ab

many such crises, or asiniquedevelopment with no past precedents.

T2 dzy RSNEGlI YR (KA& LRAYOGxX ¢S €221 +d Iy SFENIeé& R?2
discussion from hiblotes of the State of Virgin|@d781) Jefferson provides an outline of the climate of

Virginia and then moves on to discuss phenomena whécthinks indicate a relatively recent change in

climate:

A change in our climate however is taking place very sensibly. Both heats and colds are
become much more moderate within the memory even of the midatied.Snows are less
frequent and less deeph&y do not often lie, below the mountains, more than one, two, or
three days, and very rarely a wedlhey are remembered to have been formerly frequent,
deep, and of long continuanc&he elderly inform me the earth used to be covered with
snow about thre months in every yeail.he rivers, which then seldom failed to freeze over

in the course of the winter, scarcely ever do so nowhis change has produced an
unfortunate fluctuation between heat and cold, in the spring of the year, which is very fatal
to fruits. From the year 1741 to 1769, an interval of twesight years, there was no
instance of fruit killed by the frost in the neighbourhood of Monticedm intense cold,
produced by constant snows, kept the buds locked up till the sun could obtahe Bpring

of the year, so fixed an ascendancy as to dissolve those snows, and protect the buds, during
their development, from every danger of returning cold. The accumulated snows of the
winter remaining to be dissolved all together in the spring, predlthose overflowings of

our rivers, so frequent then, and so rare now (Notes on the State of Virginia, 1781). For full
version see http://bit.ly/alRK7W

b2GS ¢KIFIG SOARSYyOS WSFFSNEH2Y dzaSa G2 SadlofArak |
thermometers and statistics, Jefferson discusses the matter descriptively, from the memory of elders

and in relation to agriculture. This indicates that climate has always been considered to balyot

about the weather and exact measurements, but also dlptnenomena and ways of knowing that have

social roots.



This is how geographer Mike Hulme and his colleagues explain this difference:

The climatologists and meteorologists of the 19th century, using standardised instruments
and a series of formal statical rules, therefore turned the idea of climate into something
that could be measured and quantified. And the dominant understanding of climate today,
certainly from an analytical perspective, remains the statistical one. Thus the World
Meteorological @ganisation (WMO) insists that the climate of a place or region can only be
robustly defined once it is compiled from at least 30 years of meteorologieasurement.

This is how the idea of climate continues to be put into operation in the physical and
mathematical sciences and has opened up possibilities for predicting future climate (in this
statistical sense). Individuadsxd communities, in contrast to climatologists, construct their
ideas of climate differently. Living in particular places and pddicaultures, climate is
constructed as a function of their experiences and memories of past weather events, and
what is socially learned from previous generations. These climates may often be reified
through paintings or photographs of physical marketghsas a flood, drought or a rare
snowfall. These retrospective horizons are also synthesised to yield considered views about
expectations of future climate (Hulme, Dessai, Lorenzoni, and Nelson, 2009). For full access,
see http://bit.ly/cYvX4e

In this eercise, students are asked to reflect on this historical difference and consider the following key
question. How do we, as individuals, experience the current climate change? The question can be split
into more specific ones: How do we base our judgmentlee extent and intensity of current climate
OKIyaSK 22dA# R 6S O2yaARSNI WSTFSNER2YQa SOARSYyOS
experience mediated through scientific reports, political initiatives and the media? Finally, can we agree
with Hulme and his colleagues that there are different understandings of climate and, if so, how would
they influence current policies?



RESOURCES

READINGS

Thomas Jefferson, Notes on the State of Virduttg://bit.ly/alRK7W

Mike Hulme, Suraje Dessai, Irgn@ NSy 1 2y A X 52y f R bStazys W yaidalofts$s
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GENERAL READINGS OME EVOLUTION OF CLATOLOGICAL PROBLEMSCLUDE
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UNIT 2: QLIMATE CHANGE AND THEMERGENCE AHUMANO ISTORD
THE DEVELOPMENT OF R&ULTURE IN THEOLD WORLD

INTRODUCTION ANDEARNINGOUTCOMES

The ending of the last glacial period (The Pleist®) and the onset and stabilisation of the current
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subsistence practices. This climatic change fundamentally influenced the transition from hunting and
gathering to domesticated cereal production and animal husbandry in the Near East, the Nile valley and
Mesopotamia, from where it eventually spread across Europe and elsewhere.
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changes. The accumulation of food surpluses enabled the development of substantial settlements and

land and sedased trading of valuable goods. This eventually became the basis for an emergent
economic system that in many wayss not unlike our own economies today. At the same time, taking
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between the nature and extent of our exploitation of resources and those of the firstdiam. It also

raises issues of power. Agriculture may have brought human beings many benefits, but were
domination over the natural world and social inequality also inevitable consequences of domestication?

If so, how far do these developments in the digtgrehistoric pasthave relevance fothe way we

extract and use resources in the light of the changes in climate that confront us now?

This unit will examine the evidence for the changing temperatures associated with the end of the last
period of glacidon, and its effects on the take up of domesticated cereal production and the
domestication of animals in the Levant, the Near East and the eastern Mediterranean. It will also
explore interpretations of this evidence. This will include Marxist and straltsti analyses of the
evidence for the onset of farming, and a focus on settlement as a way to explore the issues of
domestication and domination.

The aim of the unit is to introduce students to the evidence for and interpretations of the beginnings of
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effects on the exploitation of resources. A focus on the ways in which agriculture was both an
innovative response to a changing climated the basis for irevocable changes in human exploitation

strategies may provide a historical basis for and a key comparator to our responses to climate;change
enabling students to frame key questions about optimal responses to the sustainability crisis that we
currently face.



LECTUREQUTLINE

THE CHANGINAOLIMATE AND THEEMERGENCE OAGRICULTURE IN THEEAREAS'IZEVIDENCE AND

PERSPECTIVES
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forced to adapt to these extreme climatic changes. To take one example: during the last glacial
maximum, which occurred between 28,000 years ago, average temperatures in Europe feditto
least 10c below present day levels.

The end of the last glacial period, known as The Pleistocene, started around 12,000 BC, when warmer
conditions began to set in and the ice sheets began to melt. Although glacial conditions briefly returned
during the Younger Dryas, temperatures rose rapidly from c9500BC during the Preboreal of the early
Holocene, and despite global variations in the speed and severity of this increase, the temperature rise
stabilised globally and we remain in this warmer irgdacal period today.

The effects of a rapid and sustained rise in global temperatures were numerous. They included sea level
rises of around 35 metres between c¢6R00BC, the extinction or migration to more northerly latitudes

of large coldadapted game suclas reindeer, wild horse, steppe bison and woolly mammoth and
massive changes in flora. Our huntatherer ancestors proved to be extremely adaptable to such
extreme climactic events and as temperatures rose, hunting and gathering remained viable in many
parts of the world. However, in the Near East, from c9500 BC rising temperatures were associated with
a systematic transition to domesticated food production.

The reasons for such a transition are subject to debate. Some argue that the already exiatticepr

of settlement and experimental agriculture became systematic when warmer weather and the
increased availability of water provided optimal conditions for domesticated food production, especially
of cereal. If this is the case, it suggests that tegibnings of agriculture should be seen as an adaptive
and innovative response by our ancestors to a changing climate.

Certainly, the effects of this transition were rapid and substantive. Settlements became larger and
populations increased. The core pta@es of settlement and domestication developed first across the
Near and Middle East and the eastern Mediterranean c@3600 BC, and by the fifth millennium BC
began to spread into far more peripheral areas such as northern Europe. They also fornbedithéor

the first cities, out of which sprang complex production, exchange and consumption networks. The
emergence of citstates and the first Empires from the fourth millennium BC created the conditions for
the generation of substantial wealth, and al®r warfare and social inequalities such as slavery.
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political behaviour and systems. Marx was perhaps the first to develop a systematic theorytiadout
history of economic production in which agriculture played a key part. This theme was elaborated in the
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describe the transition to agriculture. More regeapproaches to this evidence lay greater emphasis on
the importance of social relationships as the driver for economic change and therefore stress the
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However, structuralist interpretations such as those of lan Hodder, continue to argue that



domestication triggered dynamics that can be seen as foundational to many aspects of social and
economic life over millennia, including our own.
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there is no doubt that it represented a highly resourceful response to rapidly warming conditions.
Moreover, the transition to domesticated subsistence practices was likely te baen experienced
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relationships, in which systematic ownership of resources became possible, perhaps for the first time.

As such, it represented a profodrchange from huntegatherer ways of life, and initiated assumptions

about power and control over natural resources that have had very real effects on human societies and

on the landscape in which we live.

One key guestion this evidence raises is howaftitudes towards ownership of resources are at issue

in the ways we are currently responding, or failing to respond to the changes in climate we now face. A
focus on the origins and development of agriculture allows us to trace the origins of sucllestitu

the context of our capacity to successfully manage and adapt to significant climatic shifts. '‘Controlling'
the natural world is now inherent in the ways we depend upon it to survive: warm temperatures, lack of
ice cover, high rainfall and a clear&hdscape provide us with optimal conditions for domesticated
plant and animal production. But this also has its costs. The evidence for the transition from hunting and
gathering to agriculture can give us some key pointers to some of the underlying é&ssoesated with

such costs as well as benefits, and may help us to pinpoint their role in exacerbating or mitigating the
climate crisis we face today.



CASE STUDZERICHOAND CATALHOYUK PROTGCITIES OF THNEOLITHIC?

BACKGROUND

The first settlements ithe Levant and Near East date to the late stages of the last glacial period, where
wild grains were consumed from at least 10,000 BC. Soon after 9500 BC, the core agricultural crops of
emmer and einkorn wheat, barley, peas, lentils and chick peas begba toltivated and the fig tree

was domesticated.

From ¢.9500 BC, the key animals to be selected for domestic breeding were sheep, pigs, cattle and goat.

The effects of posglacial temperature rises continued to impact the take up and spread of dtgrieu

until at least the third millennium BC. For example, during the Holocene climatic optimum, ¢.6000 BC,
the Sahara was much more fertile due to increased rainfall, allowing agriculture to be practiced across
wider areas. From around 5500 BC, as rdirdatreased, desertification began across North Africa,
leading to the eventual desiccation of the Sahara by ¢.2500 BC.

Levantine settlements such as Jericho were built on some of the earliest sites to record both settlement

and the practice of agricutwS ® . & Tnnn ./ X (KA& WYL O1F3ISQ KIFIR &
the Nile valley and to the eastern Mediterranean. Sites such as Catal Huyk in Anatolia, dating to around
7500 BC, represent the scaling of population levels and settlement sizespparted by the more

intensive agricultural practices the stabilisation of Holocene temperatures facilitated.

JERICHO

FET ' Tower of Jericho, Tell €ultan archaeological site, ca. 7000 BC
© Reinhard Dietrich
[http://commons.wikimedia.org/wiki/File:Tower_ofedicho.jpg]

Jericho was a settlement located on Te{eszf Gy &6 { dzf G yQ
in the West Bank in the Palestinian Territories. Hpwy and
close to a series of springs, the site was inhabited for millennia.
The first levels of the site are dated to c®0BC- although the

‘ Natufian peoples who inhabited the Levant established the first
settlements in the region even earlier.

The site was excavated in the early twentieth century by German and British teams. The most
substantial excavations were undertaken the 1950s by Kathleen Kenyon of the Institute of
Archaeology in London. Kenyon established that numerous levels were present atSudtags the
oldest were dated to the Neolithic, and included the Neolithic site of Jericho, over which lay up to 23
layers of subsequent settlement.



The Jericho levels included a large residential settlement of roundbriakls houses encircled by a 4m
thick wall with a 7m high tower. It has been estimated that several thousand people lived there. The
tower was datedto PrePottery Neolithic A, between 7088000 BC and may have been used as
protection against enemies. It was on this basis that Kenyon described Jericho as the earliest city.

Excavations revealed the remains of domesticated emmer wheat, barley andspuBnts, sickie
blades, burins, scrapers and axes were also found as were querns and hammerstones, stone spindle
whorls and possible loom weights. Dishes and bowls had been carved from soft limestone and
anthropomorphic figures had been made from plaséad clay. Excavations also revealed burials under
settlement floors, and plastered and painted skulls with Cowrie shells for eyes.

CATALHOYUK
Catal HOylk was a substantial Neolithic settlement in southern Anatolia, which was occupied from
approximately7500BC to 550@C. It had spectacular wall paintings and murajpthaps the first of
its kindzandis a key site for our understanding of the development of agriculture and its related culture.

. Reconstuction of a Neolithic building at Catal Hoyuk
© Catal HOyuk Excavations team
http://www.catalhoyuk.com/mission.html

Catal Hoyluk was excavated by James Mellaart between 1961
and 1965. The site was then closed and excavations began again
in the mid-1990s directed by lan Hodder, formerly of

Cambridge and ne of Stanford University.

Mud-brick houses were constructed without reference to a street plan and no footpaths or streets seem
to have been used between the dwellings, which were clustered together like a foonely. Most
houses were accessed by holeshia ceiling, which were reached by ladders and stairs. These were also
used to ventilate the buildings. It is likely that the average population of Catal was between
people.

Excavations have revealed the cultivation of wheat, barley andmegu and bones from both
domesticated and wild animals. Human burials have been found in pits beneath the floors, hearths and
beds. As at Jericho, some skulls were plastered and painted with ochre to recreate -likenfates.

Vivid murals have been founttiroughout the settlement, on interior and exterior walls and so have
distinctive clay figurines of women, one notable example being the Seated Woman of Catal $&@yUk (
below).

EARLY SETTLEMENTS ANEGRICULTUREREADING THE EVIDENCE

One of the reasons éfe Gordon Childe dominated British archaeology in the 1930s and 40s was
because he applied a Marxist analysis to the evidence for the beginnings of agriculture. Childe argued
that domestication represented a revolution in economic and technological pezctin the classic
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typical of those who apply economically determinist Marxist models of change. For Childe, the Neolithic
Revolution was progressive andwviddopmentatdriven primarily by technology and economics. The
implication behind such a view is that (European) human history has taken a steady path of economic

and social development.



This interpretation of Marx, and its application to the origins afi@gdture (and economic change more
generally), has been theoretically challenged in both archaeology and anthropology. The archaeologist
Julian Thomas has recently argued that we cannot take for granted any continuity between our current
forms of agriculire and landscape use and those of the Neolithic. Thomas further argued that whereas
the reading of Marx employed by Childe assumed that societies are determined by economic
production, Marx in fact identified aimterplaybetween social relationships amtbsistence practices.

Anthropologists such as Maurice Bloch and Marilyn Strathern have proposed that evidence from
contemporary tribal societies suggests people frequently interpret and understand the dynamics of this
interplay in the realm of socialfel G A2y aKA LA NI} 0KSNJ KFy Ay Fye@é aSL
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mediate production and exchange through sociand often cosmological relationships including

those based on kinship, gift giving and ritual.

Such a view is supported by structuralist interpretations of the origins and development of agriculture.
lan Hodder (current director of excavations at Catal HOylk) has explored the ways im tivbic
transition to agriculture may have been understood in terms of relationships and has argued that these
changing attitudes to natural resources, including changes in climate, were increasingly driven by
relationships based on power and control.

In his bookThe Domestication of Europgdpdder argues that since early Neolithic societies in the Near
East and South East Europe were concerned with the domestication of their environment, the
symbolism they employed was generated and designed to render tbheepses of domestication
structurally meaningful and ordered.

To further explore these ideas, Hodder uses and juxtaposes three terms, each based on a common
element in Indo European languages. The firBilasnus Domus refers to the home; it also refdéosthe
practical activities associated with the house (food production, shelter, sociability) and also to
secondary, symbolic associations given to these practical activities. So, in early agricultural societies, the
house became a focus for symbolic eleimn and was used as a metaphor for social and economic
strategies, and for relations of power. Hodder argues the domus came to stand for two major strategies
in particular: the concept and practice of nurture and the exclusion, control and dominattbe wfild.

The second term Hodder usesAigrios which refers to the wild. But the wild Hodder invokes was not a
truly non-cultural place, but rather a domain for practices that were symbolically opposed to those
associated with the domus: hunting, excigge, warring and deattAgri-culturethus comes to stand for

the power struggle between domestication and the wild and the agrios the real and symbolic place
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The boundary between these two wds Hodder describes as tik@ris This term refers to the idea of a

threshold, like the door of a house connecting the domestic space to the world beyond.

Hodder, along with prehistorians such as Maria Gimbutas, argues that concepts and practiceethat r
to changing relationships to the landscape were directly related to gebdsed rolesThespatial and
symbolic evidence from early Neolithic settlements strongly suggests that women were associated with



the domus and men with the agrios (althougtodder makes a distinction between what real women
and men might have done at any one time in any one group and the symbolic elaboration of gender
roles). In other words, gender roles were key to the ways the transition to and development of
agriculture andanmal husbandry was managed, atitey represented the primary means through
which emergent social divisions based on responses to a changing climate were conceptualised.

A focus on the evidencieom Jericho and Catal HoyGikwo early and prominent Neoliib sites- allows

us to see the details of the relationaltgntred experience of domestication in the early Neolithic. It also

helps to highlight some of the conflicts that the switch to agriculture set in train. On the one hand,
agriculture appears to hee been rendered meaningful by stressing the power of theqaitd hence
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hand, it opened up the possibility of social divisions based on the power thatstimatng plants and
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While differences in the experience of production appear to have initially focused on gender, they also
formed the basis for integroup relationships. As & core agricultural package spread, hunter

gatherers found it difficult to resist the increased social power inherent in increasing control over
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consumption of goods, and were the hallmark of emergent social inequalities in later prehistory.

In summary, theoretical approaches such as Marxism, structuralishpaststructuralism enable us to
explore both how the earliest domesticating groups may have understood the reasons for exploiting
resources differently in a changing climate and the longer terms trends associated with the ongoing
development of agriculire. In so doing, they assist us in pinpointing some of the assumptions that lie
behind the ways we are responding to comparable climatic changes.

Jared Diamond has recently argued that a failure to respond optiguallpven adequatelgto evident
envirormental change is one hallmark of societies that collapse. The evidence from the onset of the
Holocene would suggest that our prehistoric ancestors had very powerful mechanisms for successfully
adapting to changing temperatures. But the long term succesthisfadaptation may also be one
reason we find it so difficult to respond optimally to global warming today. Our assumptions about our
relationships to resourcem particular our perceived rights to control and own theseny key
elements of that relatioship our ancestors took seriously. Unlike the first domesticators, we do not
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The evidence from the early Neolithic would suggest that without suclefbelwe are in danger of
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successfully worked with, and which we urgently need to recognise and work with today.



STUDENFCENTREDEXERCISE

CATALHOYUK THEICONOGRAPHY OF RITUSONTROL

Seated Mother Goddess flanked by two lionesses from Catalhdyuk,
~ Museum of Anatolian Civilizations, Ankara

© Roweromaniak
[http://en.wikipedia.org/wiki/File:Ankara_Muzeum_B136.jpg]

Bull painting from Catal HUkiin Angora Museum

© Stipich Béla
[http://commons.wikimedia.org/wiki/File:
Catal_H%C3%BCy%C3%BCk,_bull_painting.JPG]

The first image is a statue of a seated woman, with her hands on the heads of two lions. The second is a
large wall painting of auil, both from Catal HOyUk. In this exercise, students will explore the symbolism

of this imagery in the context of what it reveals about attitudes towards domesticatinrparticular

the role of female sexuality and reproduction and attitudes towardsitey wild animals. This in turn
should raise further questions about changing perceptions of control as a result of the shift to
agriculture following increasing temperatures. These (or other similar) images could be used to explore
the following questions

e The statue depicts a woman with control over two wild animals. The mural depicts a large (and wild
looking) domesticated bull. At Catal HOyuk, small scale cultivation and animal husbandry was
practiced in a landscape that was still largely uncultivatdthat does the image suggest about
attitudes to that landscape? What attitudes are theaeound respect towards and control of
Wy I { dzNJ  Qvhat BtdudedzioJariialk are being expressed? What can these images tell us
about a changing landscapethre context of a posglacial climate?



e The female figurine at Catal Hoyuk is very much in the style of szagtern European Neolithic
female figurines more generally, which are found in large numbers across many settlement sites.
These depictions of wnen emphasise their fertility and raw bodily power. Is there an explicit
association between female reproduction and domestication? What do such images suggest about
FSYIFES LIRoSNI Ay (KSaS LINBKAaUG2ZNRAO az20ASdiASak
temperatures increased and hunting and gathering was abandoned for farming in these areas?

e The emphasis on gender roles is also emphasised in the layout of space at Catal Hoyuk. The
architecture, and the burials and objects it contained, appear to have beérolda according to
structural and symbolic rules that were strongly influenced by gender. To supplement the evidence
contained in the above images, students could research the evidence for the role of men as well as
women at such sites. Does this evidemeeeal any gendebased conflicts? If so, how far may have
gender roles shifted as a result of the tale of agriculture? To what degree were such roles
dependent on particular climatic conditions? What further social divisions may have such
differencesgenerated?



RESOURCES

QLIMATE CHANGE AND APTATION IN PREHISTRY

Il ® .ANJa FYyR . ® ! YYlIYyys We¢g2 (SNNBaG NAHofocedS O2 NR &
transition (14,000p~ nnn  OF £ SY Rl NJ & Skraddedingsiof tdeiNatishdademp dzNP LIS Q 3
Sciences of the United States of Ame&i¢g2000), 139®4.

W. J. Burroughs, Climathange in Prehistory: The End of the Reign of Qiasbridge :Cambridge
University Press 2005).

C. GambleTimewalkers; the Prehistory of Global ColonarafCambridge MA: Harvard University Press
1994).

td® aStfFNERX W LIISNI t I S2f ATheKQxord WSt@Rrd RiEhist@yd® Ay
Europe(Oxford: Oxford University Press, 1994),342

{® aAlKSYysI W¢KS a S aedf)xhé o lllusiaf Préhigtory obEurd@xioi:A ¥ S =
Oxford University Press, 1994),-195.

S. Mithen,After thelce: A Global Human History 20,68000 BQCambridge MA: Harvard University
Press, 2006).

K. Prendergast, 'Responding to climate clengssons from our prehistoric ancestors?; in, M. Levene et
al. History at the End of the World? History, Climate Change and the Possibility of (fesuith:
HumanitiesEbooks 2010), 345.

THE TRANSITION TO FARNG

O. BarYosef and A. Belfdr 2 K SFgcing éBvironmental crisis. Societal and cultural changes at the
OGN yairAidAazy FNRY GKS | 2dzyISNI5NEBlI A (2 GKS 12ft20S
(eds.),The Dawn of Farming in the Near East. Studies in Early Near Eastern Produbs@ter®e
and Environmené (Berlin: ex oriente, 2000), 556.

O. BarYosef, 'The Natufian culture in the Levant, threshold to the origins of agriculiEwelutionary
Anthropology6:5, (1998), 150177.

bd adzy NEZ W{YlIftf 3l YSINWKRSA EBRAUH IENI RANBK Qdzt O dINRBE (1K
Mitteilungen der Gesellschaft fur Urgeschich#(2003), 4771.

P. J. Richerson, R. Boyd and R. L. Bettinger, 'Was Agriculture Impossible during the Pleistocene but
Mandatory during the Holocene? A Clim&tbhange Hypothesidimerican Antiquitys6:3 (2001), 387
411.

MARXIST AND POS$TRUCTURALIST INTERETATIONS OF THE DEVOPMENT OF AGRICUURE

M. BlochMarxism and Anthropology: The History of a Relationdtipdon: Routledge 2004).
Google books: [httgtbooks.google.co.uk/books?id=nvOsISoX70sC&dq]

V. G. Childeylan Makes Himsell.ondon: Watts, 1936).

M. Shanks and C. Tilld&econstructing Archaeology, Theory and Pra¢tioadon: Routledge, 1987).

J. Parry and M. Bloch, eddpney and the Morality oExchanggCambridge: Cambridge University
Press, 1989).



M. Strathern,The Gender of the GiiBerkeley: University of California Press, 1988).

J. Thomadnderstanding the Neolithit.ondon: Routledge, 1999).

J. Thomadnterpretive Archaeology: A Readeeicester: Leicester University Press, 2000).

I. WallersteinWorld-Systems Analysis: An Introducti@urham: Duke University Press, 2004)
JERICHO ANICATALHOYUK

M. Gimbutas;,The Goddesses and Gods of Old Europe: Myths and Cult I(Badesey, Univerty of
California Press, 200G.00gle books: [http://books.google.co.uk/books?id=zKFFOoPIlyjlC&dq]

I. Hodder,The Domestication of Eurog@xford: Blackwells, 1990)
K. Kenyon, Early Jerichmtiquity 26 (1952), 114.22.

K. Kenyon, ExcavatioasJericho Volume | Tombs Excavated in 196@_ondon:British School of
Archaology, 1960).

K. KenyonExcavations at Jerichd/olume Il Tombs Excavated in 195%LondonBritish School of
Archaeology, 1965).

J. MellaartCatal Huyuk. A Neolithic Town in An&d¢London: Thames and Hudson, 1967).

Catalhdyik Excavations site: [http://www.catalhoyuk.com/]
Archive reports: [http://www.catalhoyuk.com/archive_reports/]

Extensive bibliography: [http://www.catalhoyuk.com/bibliography.html]

Catal Hoyuk photos: [http:ww.flickr.com/photos/catalhoyuk/]

THEPSYCHOLOGY OF RESPENSO CLIMATIC ANDN®IRONMENTAL CHANGES

J. DiamondCollapse: How societies choose to fail or sucfiemadon, Penguin, 2006).

G. Monbiot, 'The Process is Deddie Guardia21 September 2010)
[http://mww.monbiot.com/archives/2010/09/20/theprocessis-dead/]

S. Mithen,The Prehistory of the Mir{d.ondon, Thames & Hudson. 1996).



UNIT 3: CLIMATE CHANGE A$1ARBINGER OBISASTERPOPULATIONFAMINE ANDDISEASE
IN THE14™ CENTURY

INTRODUCTION ANDEARNINGOUTCOMES

The Black Death, a devastating outbreak of epidemic disease which swept across Europe between 1347

and 1350, was the greatest medical and human catastrophe in recorded history. One in every three
people died in the first of what were tbe repeated outbreaks of plague. Some historians have
interpreted this disaster as essentially Wal f 6 KdzaAl'y ONRAA&AQI O0NRdAzAKI
outstripping agricultural production, leaving the people of Europe malnourished and easy prey to a
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development. Recent work, however, strongly suggests that the Bladk Drest be viewed in a wider

context of climate change and environmental crisis, which provoked major subsistence crises in the
generations before the arrival of the plague.

In this unit, students will learn the outline of climate change in the later medigeriod, and how

climate deterioration culminated in a Europade famine in the years 131B. They will then learn

Fo2dzi GKS OANDdzyadlyoSa 2F GKS . f1 01 5SFGKQa | LIJS
the links between this event and ¢hwider climateinfluenced crisis. A suggested student exercise will
encourage thought on the contemporary relevance of the medieval experience, and an optional
supplementary exercise will focus on a local aspect of the late medieval crisis.

QLIMATE ANDSOCIETY INMEDIEVALEUROPE

In 13009 dzN2 LJS Q& hadPreddried dipedk.yafter several centuries of growth. Agriculture had
ALINBI R Ayid2 LINBGA2dzate $22RSR FINBFa |yR dzLJ | yRax
themselves, but also the peop¥ G KS O2yGAySyidQa Ylye FyR INRgAY3
produced and redistributed through a complex system of local and regional markets and fairs, in an
economy that had moved a long way from subsistence. Conditions were harsh for theitynajor
however, and many country people eked a precarious livelihood from small holdings of land, from
which they had to pay customary renders to their lord and periodic royal taxes.

In part the expansion of farming, and the great growth of population witidupported, had been

helped by a benign climate in the period between thé" Bdd the 13 centuries.This period is known

G2 KAAG2NALIYyad &4 WiKS YSRASGIE 41 NY LISNA2RQ o6azt
mild, and stormy weather seeme have been relatively rare. Documents and various types of scientific
evidenceincluding analysis of tregngs, lake sediments and iceres from the Arctigall point to these

central medieval centuries as having a generally favourable climate, wedbstoitthe expansion of

grain cultivationr YR A G ¢l & 3AINIAYyI [ 062@0S Fffx gKAOK TSR 9 dz

By the later thirteenth century there are clear signs that things were beginning to change, and that a
deterioration of the climatavas setting in. Average temperatures in the Northern Hemisphere seem to
have been dropping from soon after 1200, andct270 glaciers in northern Europe and the Alps were
advancing once again. Episodes of severe storminess began to esgpecjally a#ctingthe countries
bordering the North Sea. Flooding of reclaimed land occurred, harbours and vessels were damaged and
in extreme cases whole districts and towns were lost to the sea. These types of event were becoming
more and more common as the fourteth century dawned.



Meanwhile, as temperatures dropped and winters became more severe, farming communities in the
more upland and northerly parts of Europe began to experience more regular harvest failures and
hunger. In parts of Scandinavia, especiallpriay, some settlements began to be abandoned after
1300 in response to the harsher conditions for agriculture, which would soon to be joined by other
associated threats. Glaciers began to spread in Iceland, and d@diongorocess of settlement retreat
began there.

On the far edge of the medieval European cultural world, the Viking settlement on Greenland was
shrinking towards extinctiolCA NEG RAA02@JSNBR o0& GKS *AlAy3da o6S7¥2
sufficiently mild in the early centuries of tlsettlement for a type of European farming to be imported

in coastal regions, with cattleearing and even some cereal cultivation. However, the colony was
precarious because of its distance from Europe and its scanty resources. The downturn in the climate
had extremely serious implications for a society which proved unable to adapt, or to learn from the Inuit
people who were moving into Greenland at this time. The Vikings tried to stick to their European
farming and lifestyle, and the colony steadily shkaim what must have been very desperate
circumstances. Cereal growing became impossible, pasture for livestock shrank as the permafrost
encroached and contact with Scandinavia became increasingly sporadiciae seaeased. Fourteenth
century visitors ® western Greenland found abandoned settlements, with cattle wandering around but
no people to be found. The last report from the colony reached Norway in 1410, and spoke of the
burning of a sorceregthis may suggest that the last remnants of the Vikinipiep had turned on each

other in their desperation.

Climate deterioration did not have such dramatic consequences everywhere of course, but even in the
rich lowlands of western and central Europe the shortening of the growing season and the increasing
hardhness of winters had a negative impact. Cooler and wetter conditions persisted for the remainder of
the middle ages, with a possible temporary amelioration around 1500. Less favourably located
settlements shrank or were abandoned, or were deliberately gepated by landlords seeking greater
profit from sheep grazing than could now be obtained from arable farming.

On top of the longerm consequences of a cooling climate, there came severe short and meéeliom
disruptions to weather patterns which madeeimselves felt across much of the continent. In 1258 a
massive volcanic eruptigh KS LINBOA &S 20l GA2y 2F 6KAOK NBYIAYaA
in both the arctic andAntarcticicequshered in two years of dismal weather, crop failures aadinhe.
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three successive years of disastrously wet summers, failed harvests and widespread starvation across
Europe, resulting in perhaps 7 million deaths iness of normal mortality. Following immediately upon

the famine came a devastating livestock epidemic, which killed huge numbers of cattle, damaging the
agricultural system further and hitting the supply of meat and dairy produce for human consumption.

Ths livestock mortalitgalthough triggered by the spread of a disease (probably rindergesis
underpinned by the bad weather of 131B; the rains devastated grazing land as well as crops, and
resulted in malnutrition among animals as well as people. Istthave seemed that things could not get

worse, but a generation later Europe was to be visited by perhaps the greatest human catastrophe in its
historycthe Black Death.



CASESTUDYZ THE COMING OF THBLACKDEATH

No eventin Europearor world history broughsuch widespread terror, misery and death as the plague
which erupted in Europe in the late 1340s. The absolute numbers of deaths which occurred can only be
compared with the World Wars of the 2@entury, and theelativeimpackin terms of the proportin

of the population thatdiedgwas far worse. The first visitation of the Black Death is thought to have
killed one in every three people in Europe; and subsequent returns of the disease reduced the
population yet further, so that in the f5century it sbod at no more than onéalf, and perhaps only
one-third of the level it had reached at its peak around 1300.

The midfourteenth century outbreak of plague undoubtedly reached Europe from central Asia. Bubonic
plague (still the most likely, although noniversally accepted agent of the Black Death) had been
endemic in China, and a new and more virulent strain appears to have spread from there into central
Asia in the late 1330s. Nomadic peoples and traders carried the disease westwards to the area of the
Crimea by the 1340s. In 1347 Genoese traders unwittingly became infected with the disease at the port
of Caffa on the Black Sea (today Feodosiya in Ukraine), and carried it back to Italy on board their galley
loaded with spices. Other traders were probabdgponsible for the simultaneous appearance in 1347

of plague at Constantinople, arat Alexandrian north Africa. From these ports and regions of entry,

the disease spread rapidly acrodesternEurope during the course of 1348, leaving death and disast

in its wake. During 1349 and 1350 the plague extended into the far west and north of the continent.

News spread ahead of the disease itself, so kingdoms and cities knew in advance of the awful blow
which was about to fall upon them. Attempts were madeprepare for or avoid the ordeal, but little
effective could be done as the nature of the plague, and the means by which it was spread, were not
understood. The suffering and fear experienced by people are unimaginable, and the consequences for
European sciety, culture and the economy were profound and ldagting. The Black Death
contributed to a power shift in European society, and, in western Europe at least, hastened the end of
traditional forms of lordship and serfdom. Rising real wages gave worggmple new and
unprecedented bargaining power, undermined seigniorial incomes and transformed the economy of
town and country alike. Rising expectations among peasants and-dewefiers, blocked by lordly
intransigence and recurrent warfare, contributed some of the great popular upheavals of the later
YARRES 3Saz AyOfdzRAYy3a (GKS WIF OljdzSNAS Ay CNIyOS ow
same time, declining population added to the pressures on the economy and on the existing settlement
system, encouraging the disproportionate abandonment or shrinkage of villages in upland or other
climatically and economically marginal locations.

Historians have long debated the precise causes and broader context within which the Black Death
struck Eurpe in the midfourteenth century. For some, it counts as the prime example of an
WSE23Sy2dza & Kéedhdnic sysersamiétBing Stakiddh fom outside, unprecedented and
unconnected to what had gone befayehile others see it as crucially mediatdsy internal or
WSYyR23ISy2dzaQ FlIOG2NER>S KAGGAY3 || &a20ASG@& yR S0O2y
over-exploitation and subsistence crisdecent reinterpretations are placing climate at the centre of

the debate, as an overarching influenagpon the course of change, as a shmm trigger, and as a

specific influence upon the generation which endured the first onslaught of the Black Death.

The yeard 31417 and 134751, spanning both the beginning and climax of the Great Famaime the
arrival in Europe and subsequent spread of the Black Ddaith emerge as periods of remarkable
ecological dislocation, as indicated by divergent the patterns of-gresvth in the northern and
southern hemispheresThe torrential rains of the famine yeaase reflected in a surge in the growth of



oaks in the British Islebut weather which suited trees was disastrous for grain. Analysis of the
deuterium content of Greenland iesores indicates that the rains were a product of abnormally warm
Atlantic surf@e waters, which provided moisture and energy both for unusually intense and prolonged
summer precipitation and for winter storms. Then, across the temperate world, trees register a
prolonged growth trough between 1343 and 1355, while western Greenlangédeatures - again
reconstructed from deuterium conteqtegister a sharp dowdurn, culminating in levels in 1352

lower than any subsequent period, including the culminating decades of the Little Ice Age in the late
17" century.

The causes dhese appaently global climatic and ecological convulsions are not yet understbede
appear to be no identifiable volcanic eruptions at the time of either the Famine or the Black¢beath
their reality is becoming ever more apparent. It is clear that the harfgkires and epidemic diseases

of the fourteenth century can no longer be viewed in isolation from this broader environmental context.
Linksbetweenthe 131518 famine and the Black Death are also receiving renewed attention, and are
pointing towards a frther, delayed impact of climate change upon the spread of the latter.
Archaeological evidence from known Black Death cemetanié®sndon and elsewhegset up hurriedly

to contain the mass burials of the plague yegmglicates that the part of the populetn most severely
affected by the epidemic were young adults in the3®years age group. This group would include
those born during the Great Famine, and those whose formative years included those degspeeste
Malnutrition in early life is known torgdispose survivors to fall prey to epidemic disease.

Moreover, this was not a passing episode of reduced calorific intake. Studies of the livestock epidemics
which followed the famine suggest a longerm diminution of cattle stocks and of the supplyd#iry
produce which provided vital protein within the diet of the medieval poor. L@mg shortages of
protein during childhood and adolescence would also have increased the vulnerability of adults in their
twenties or thirties when the Black Death stkud@he climate crisis of 131 thus impacted on society

at an even more profound level than might at first appear, and takes its place as a key element in the
processes of change in later medieval Europe, closely linked to the subsequent @égatedid not

YOIl dzaSQ 2NJ WRSUHUSNXYAYSQ (KS O2dzZNARS 2F OKIy3S Ay
long-term processes of economic change and settlement contraction and in the-&nortsubsistence

and epidemiological crises which rockdé tsocieties of the fourteenth century.



STUDENFCENTERELEXERCISES

1) MEDIEVALWARMPERIOD

¢tKS WaSRASQGIf 21 N¥Y tSNA2RQ FyR (KS +aa20Al 0SSR |
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these themes as indicating that climate goes through natural cycles of change, and that contemporary
warming is therefore not unprecedented and probably not primarily due to anthropogenic causes. They

also accuse climate sciests of trying to minimise the importance of the MWP, in order to preserve the
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Warming Disastecontains no fewer than 16 index references to the MWP!

From a climate change 6scepticd website

For the past decade or more, cliofeege alarmists have tried to deny the existence of the |
Warm Period (which used to be known as the Medieval Optimal before it becanme ottt adythink
of a warm climate as desirable). Grapes grew in southern England. Norse settlers establi
Greenland. And the plagues and territorial wars driven by scarcity that marked the Late Midc
centuries in the futudeentuies notable for their coldness during the Little Ice Age (1300 to 1850).

This drive to erase the MWP from climate h
central to the UNG6s <cl ai ms {iSdieatists suahas M. danas fPro
Jones of UEA] know that if they can establish that there was no other warm era in the pasf 1iD(
global temperatures were mild and stable for the first 900 years and only shot up in the past :
human production of carbon dioxide has incfieaben industrialization can be blamed for threater
climate apocalypse and the UN (and smart, activist scientists such as those at the CRU and IPf
be called in to help Al Gore save dnetaby directing us all how to live.

http://www.climatechangefraud.com/envertremists/654&the-only-thing-heatingup-is-the-debate

Students should be encouraged to read some of the suggested resources on medieval Greenland and
medieval climate change (below), to see how the historical data is cited and (mis)represented in the
blogosphere and sceptic books and websites, and to fornr then critical conclusions on the use and
abuse of history in current debates on climate change.

How does historical evidence for the MWP and subsequent climatic deterioration contribute to current
debates? How should historians react to the use and misdisheir findings in the political arena? How
does one marry personal concern and advocacy of action to tackle climate change in the present with
the supposed critical detachment of the historian?


http://www.climatechangefraud.com/enviro-extremists/6540-the-only-thing-heating-up-is-the-debate

2) BLACKDEATH ANDQLIMATE CHANGE- LOCALAREASTUDY

Analternative exercise, for those with some experience of or interest in local/ landscape history

England is dotted with the sites of deserted or radically shrunk settlements of medieval date, and
examples have also been identified in parts of Scotland\&iades. Large numbers of similar deserted
settlements are also known from continental Europe. In Ireland the contraction of the -Auagioan
colony there was associated with a decline in grain growing and the abandonment of settlements.

Settlement desertin took place for a variety of reasons, social and economic as well as climatic.
However, changing environmental parameters provide an overarching context for the shifts inskand
and population distribution in the later middle ages which underlay thendbament or shrinkage of
settlement. Cooler conditions no longer favoured arable farming and nucleated settlement in many
upland areas, while increasing wetness made some vHitiey locations inhospitable and some areas of
reclaimed marshland experiencézhgterm flooding by the sea or freshater.

Students should attempt to locate examples of shrunken or deserted settlements from their local area,

using Ordnance Survey maps, internet resources, local histories or (where they exist) volumes of the
Victoia County Historiegsee example). What can be discovered about the chronology of the
aSGUftSYSyiQa RSASNIAZ2YKAKNAY(1F3ISK 21L& GKS asSdidf Sy
later? What can be said about lande in the area? Are there factongi 0 KS aSiGt SYSydQa
(altitude, remoteness, drainage) which might have predisposed it to being abandoned during a period of
climatic deterioration and population decline?

For larger towns/cities, what was the effect of the Black Death upon populatd prosperity? How
did trade and economy change after 13507



Example: Tusmore, Oxfordshire
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Reproduced from Ordnance Survey map data by permission of Ordnance Survey, © Crown copyright.

Tusmore lies on the Great Oolite, which is covered by fine flint gravel along the Hardwick boundary. Thi
is mostly stonebrastMost of the parish lies just below the 4960t contour line, but it rises to 412 feet in
the north... Fourteentkcentury tax lists confirm the... picture of a small community: in 1327 only seven
persons contributed to the tax. The village's normal taxeaft334 was 21s. 6d., but in 1354 it received an
abatement of the whole sum. The Black Death struck the village with particular severity. A writ of 1358 |
to the death from the pestilence of the bondmen on Roger de Cotesford's fee and implies thahtiie
village had become deserted. He was licensed to enclose it. It never seems to have been resettled: it p
tax in 1428 since there were fewer than ten householders, and it does not appear on theaétinry
subsidy rolls or in the return for theCompton census of 1676. Division of the parish into enclosures may
have soon followed the depopulation and imparking of the 14th century.

From: 'Parishes: Tusmore', A History of the County of Oxford: Vol 6 (1959).
URL: http://www.britiskhistory.ac.uk/eport.aspx?compid=63753&amp; Date accessed: 03 June 2010.



RESOURCES

MEDIEVAL CLIMATE
Wolfgang BehringeA Cultural History of Clima{€ambridge, Polity, 2010), chapters 2 & 3.
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available online (SpringerLink) attp://www.springerlink.com/content/n045572u43265th2/

Bruce M. S. Campbéll Wb I ( dzZNB | & | AThelrawddy RiénforiatL&tRiné P0B& podcdsti Q
at: http://www.yada-yada.co.l/podcasts/Blackwell/video/Tawney2008/index.html

Text of the above iEconomic History Revid2010), online athttp://www.blackwell-
synergy.com/doi/abs/10.1111/j.1468289.2009.00492.x

Medievalenvironmental history timeline, ahttp://www.eh -resourcesorg/timeline/timeline_me.html

Chronology of late Holocene climate change by J.S. Aber, Emporia State University, Kansas:
http://academic.emporia.edu/aberjame/ice/lec19/holocene.htm

LATE MEDIEVAL STORMESS AND FLOODING

Wo! oDt f 26l 83 Hldéféendeddnd Tanduse Rrbwyiddie Tighés @stuary and tidal river
c.125@¢m n p Joweral of Medieval HistoBb (2009), online (Science Direct) at:
http://dx.doi.org/10.1016/j.jmedhist.2008.12.001

The reclamation and flooding of Romney and Walland marateesummarised at:
http://www.liv.ac.uk/geography/RomneyMarsh/RM%20Hum%20and%20Nat/EarlyMedieval.htm
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at: http://www.eh-resources.org/podcast/podcast2008m|

THENORSE INGREENLAND

[ YD . FNI2g SO Ifodx WLYGSNRAAOALX AYyIFNE Ay@SadAaal i

D NB S y The HdREERE (1997), online atttp://hol.sagepub.com/cgi/content/abstract/7/4/489
5dad. NEgys WEKISYRQdoBlinREA PSS
http://www.archaeology.org/online/features/greenland/index.html

SCEPTICS ANOUNTERSCEPTICS
C. BookerThe Real Global Warming Disasf€pntinuum, 2009)

http://www.climatechangefraud.com/envir@xtremists/65406the-only-thing-heatingup-isthe-debate
http://www.monbiot.com/archives/category/climatechange/

http://www.skepticalscience.com/argument.php



THE GREATEUROPEANFAMINE
The standard work is W.C. Jorddihe Great Famine: Northern Europe in the early Fourteenth Century
(Princeton UP, 1996).

t KATAL {flF PAYyS WeKS CAFTOK WARSNI 2F GKS ! LI2OIFf &Lk&S
economic consequences, 13p9nadailable through Google Books, at:
http://books.google.ie/books?id=zeyGOrJ7jjiC&pg=PA165&dgppkibvin&hl=en&ei=IzHhS6 TUEOfP
QaUp4n2Dg&sa=X&oi=book_result&ct=result&resnum=1&ved=0CDMQ6AEwWAA#v=0onepage&q=philip
%?20slavin&f=false
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http://www.fordham.edu/halsal/source/famin1315a.html

THE BLACKDEATH
5FyASt 1 yi2AySY We¢KS | NOKFS2t23e 2F tfl3dzSQs 2yt A
http://ukpmc.ac.uk/picrender.cgi?artid=1715615&blobtype=pdf

Black Death cemetery in London:
http://www.museumoflondon.org.uk/English/Collections/OnlineResastC HB/Database/Medieval+
cemeteries/ESmithfieldBlackDeath.htm

R. HorroxThe Black DeattManchester Medieval Sources), (Manchester UP, 1994).
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http://www.channeld4.com/history/microsites/T/timeteam/snapshot_villages.html
{SS Ifaz2 w[2ad £AftflF3SaQ Ay

http://books.google.ie/books?id=INmdwCSkvigC&pg=PA6&dg=lost+villages&hl=en&ei=msfgS6PTG
CpsQbdks2EDw&sa=X&0i=book_result&ct=result&resnum=7&ved=0CE0Q6AEwWBjhG#v=0onépage&q=
0st%20villages&f=false

lan D. Whyte and Angus J. L. Winchester &isiety, Landscape and Environment in Upland Britain
Society for Landscape Studies, supplementary series 2, 2004

Victoria History of the Counties of Englaiitie definitive local histas of English counties, with many
references to deserted and shrunken medieval settlements. Not all counties are covered, and many
NEBYFAY Ay LINPINBaa 6FFGISNI mnn BBishNEtehy)Apling KS Ly ada
provides free online aess to 159 volumes: http://www.british
history.ac.uk/catalogue.aspx?type=1&gid=153



UNIT 4: THECOMING OF THANTHROPOCENCE

INTRODUCTION ANDEARNINGOUTCOMES

This module looks at a specific aspect of the emergence of the Anthropgmemevhich has had
profound implications for the future of the plangthe rise of fossil fuels as the main source of heating
and industrial energy used by human beingtidents will be introduced to the outlines of the gessil

fuel economy, which rested upon the exploitaii of biomass fuels augmented by wind, water and
muscle power. They will then learn how coal came to displace wood and other biomass fuels as the
principal fuel of Britain and Ireland during the Early Modern period, and howthis process was largely
completed before the Industrial RevolutionThe casestudy of London, the first worldity to undergo

the transition from wood to coal, is used to focus upon the key factors involved in the process. The
repercussions of this radical change upon society, environed the climate system are brought out,

and the implications for contemporary energy issues considered.

THE ANTHROPOCENE
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Holocene period which begamn 12000 years ago, is one to which this course returns at various points.

The term was coined by Paul Crutzen in 2000, and is generally taken to relate to the period since the
Industrial Revolution of the later eighteenth century, when new technologies begamansform
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definition, however; some writers have argued that profound human impacts upon the planet, and

upon the composition of its atmosphere, can be tracedack into prehistory, while others see the

range and intensities of impacts attaining a fundamentally new and unstoppable character in the
second half of the twentieth century. There is a strong case to be made for the Early Moderngperiod
generally takento cover the periods 150@750 or -1800cas crucial in the emergence of the
Anthropocene. During these centuries, European expansion brought previously isolated societies into
contact and set in chain radical and often damaging changes in natural ecosySteepower of the

state was augmented, including its capacity to marshal natural resources and foster trade in primary
LINE RdzOG & FYR Yl ydzZFl OlGdNBad {OKSYSa 2F RNIAyl 3ISs
previously wild or economically peripheraleas into full participation in the commercial economy,
marginalising traditional cultures and natural ecosystems. Beginning in Britain, a fundamental change in

the energy basis of society took place during these centuries, as fossil fuels moved fromr¢jiesna

centre stage.

ENERGY ANISOCIETY INLATEMEDIEVALBRITAIN ANDIRELAND

In the decades around 1300 population stood at a historically high level. It is likely that more people
lived in Britain and Ireland then than at any previous period, and mioa@ twere to live there again

until ¢.1600 or later. Although most lived in the countryside, urbanisation had made significant progress
and cities and towns such as London, Dublin, York and Berwick were involved in extensive networks of
domestic and interngonal trade, , which channelled foodstuffs and other bulky produce from country

to town as well as handling high valued, luxury goods and manufactures for elite consumption. This
populous and increasingly complex society rested upon an essentially orgaeigy base. Land
transport and ploughing were undertaken by animal power. Milling and other forms of food processing
harnessed the power of wind and water, supplemented by human and animal power through hand and
horsemills. Domestic heating and industtienergy were supplied substantiaghut not exclusivelgby

wood. The exception was the niche consumption, from at least the twelfth century, of small quantities



of coal in certain industries, notably metabrking, as a substitute for charcoal. Nevertss, domestic
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almostexclusively fuelletty wood and other biofuels in 1300.

Coppice Woodland, Hertfordshire
(Photo: © Copyright Richard Mills andelised for reuse under this Creative Commons Licence)

The wood fuel consumed by urban and rural households, crafts and industries was of a wide variety of
types. Different users demanded a range of specialised fuels, to which producers and middlemen
resporded accordinglyThus, for example, leggood was the normal fuel in domestic fireplaces and for
heating vats of ale or dystuffs (such as madder and woad used for colouring clbtit)kilns and ovens
operated most effectively when fired by bundles of small sticks (called faggots), which created a rapid
and intense blaze. Blacksmiths, by contrast, required charcoal, wood transformed through a lengthy
process into gurer rehtively smokeless fuel capable of generating sustained heat. Much of this varied
fuel was the produce of carefully managed woods, especially in more densely populated lowland
districts. The system known as coppicing, whereby deciduous trees are crop@edegular cycle and
allowed to regrow, provided a continuous, sustainable supply of wood for fuel, as well as for fencing,
tool-manufacture and a host of other uses. In more remote and upland areas, wood might be cropped
in a less systematic way, with aldfelling of some areas, but almost everywhere by 1300 woodland was
viewed as a valued resource, rather than as unproductive waste. Supplementing wood, in areas less
well-endowed, were other biofuels, including straw from the arable fields, furze or govee rough
hilka A RSax |y aBks QPaARYAI 2N GdzZNFX SEGNI OGSR Ay £ N
including East Anglia, where medieval peat digging led to the creation of the Norfolk Broads.
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Woodcutters, early fourteenth century
(Reproduction in J.J. Jusserafithglish Wayfaring Life in the Middle Age®ndon, 1889, based on
British Library Ms 10 E. IV)

Efficient and diverse as medieval woodland management was, there are signs that by ¢.1300 the wood

fuel system was coming undsignificant pressure as a result of population growth and urbanisation.

Overall, the British Isles were not well wooded compared to most parts of continental Europe. England

in the late 11" century had around 15% of its area under wood, but by 1300héisfallen to no more
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materials, but rather to their being progressively nibbled away at by the demands of a growing
population for more farmlangW I a & I Wibeasynd @nd @ledelling by lords led to the progressive

conversion of woodland into arable and pasture over the course of the twelfth and thirteenth centuries.
Firewood prices were rising more rapidly than those of other commodities in southern Englan
indicating a growing scarcity. In Surrey prices rose by over 50% between the 1280s and the 1330s. Royal
concern is indicated by attempts in 1290 to halt the lagg®| f S SELR NI 2F WiAYo SN
OKIF ND2I fQ FNRY YSyi | yidthe{ owCaubttes.Perhays 2nbistisigdifisdsitly 6fNJ y O &
all there are signs that coal was beginning to expand its role beyond the specialised industrial niches it

had already occupied. Large quantities of coal were burnt in-fimaking during the Welsh castle

building campaign of 1290s, and, as will be seen in the-stasly below, growing complaints of air

pollution in London point to increasing use of the fossil fuel there before 1350.

This growing use of coal was decisively halted in thefmideenth cenury by the arrival of plague and

the collapse of population level§he population of England, which may have stood at 5 millions in
1300, fell to less than half of that level during the course of the later fourteenth and fifteenth centuries,
and similar éclines affected Scotland, Ireland and Wales. Fewer people meant a reduced demand for
fuel, and at the same time an increase in its supply. Less land was needed for growing grain, and while
much of the surplus was given over to shdamming there is evidece for an increase in the woed

cover in some regions. As a result, the incipient fuel crisis of the Middle Ages was averted, wood prices
fell and remained low, and the expansion of the use of coal was halted for nearly two centuries.



THE TRANSITION FROMVOOD TQCOAL

Population growth may have resumed on a small scale in the late fifteenth century, but its effects only
become noticeable in the second quarter of the sixteenth century. During the following hundred years
the number of people in Britain andeland approximately doubled, bringing population levels back to
what they had been at their medieval peak. This was more than a repetition of the same cycle of
demographic growth, price rises and growing scarcity however. New factors in the sixteentiycentu
placed even greater demands upon the organic economy and its fumbdresources. Increasing
standards of domestic comfort necessitated more timber for furniture as well as for structural work,
increasing use of chimneys and fireplaces meant that thesbes of townsmen and wealthier country
people burnt more fuel than previously, while the growth of naval power in England and to a lesser
extent in Scotland placed a rising burden upon the woods to provide the raw materials fdousldipg.
Urbanisationjn particular the rapid and unprecedented growth of London, placed strain on both supply
and distribution systems, while rural ironworks consumed vast quantities of wood. Climatic
deterioration, as Europe moved towards the culmination of the Little Ice, Atcreased the overall
demand for fuel, both for heating and for other vital purposes such as drying corn in wet harvest
seasons.

Signs of strain upon the woedel system were already evident before 1550. As early as-450@
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scarcity of both building timber and woddel. A fine of 40s per acre was to bei&lon those who

converted coppicavood into pasture or tillage. The ineffectiveness of such measures is shown by the
astonishing inflation in firewood prices, which rose far faster than those for foodstuffs, quadrupling
between the 1540s and the 1580s,dareaching ten times their 1540 level by the 1620s. The developing

fuel crisis, like all subsistence crises, hit the poor first and hardest. Soaring prices encouraged landless
fro0o2dNENE FyR O200SNRBR G2 GF 1S 7TdzSts, ogikKisedges addk S& 02
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from the town at Leicester. At High Wycombe in 1563 anyone found bringing pilfered firewood to the

town faced the stocks. By the end thie century these problems had become endemic, even in-well

wooded parts of the country, and both local-tayvs and national legislation attempted to curb them.

The perception that these offences were prompted by a real shortage of affordable firewoael/bow

led to a gradual change in emphasis, and towns and parishes increasingly introduced measures to
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the poor with firewood in 1565 and in 1570s tooleasures aimed at controlling fuel prices, while the
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Contemporaries had little doubt that they were living through a period of crisis, and that its cassa w

growing shortage of woodland. Were they correct? It is probable that England and Wales ret&#ed 8

woodland cover by c¢.1600, whereas in lowland Scotland the figure may have been c.4%. Ireland
remained relatively welvooded with perhaps 12.5% of thiand area under trees, although the
depredations of irorworks, the timber export trade and clearance of woods for political and military

reasons would soon reduce that figure markedly. These figures, although low by comparison with well
wooded European auntries such as France, do not in themselves suggest an absolute scarcity of
biomass fuels, as wethanaged woods could produce a substantial and sustained output of fuel. Rather

the problem was one of the relativiocations of woods and consumers. Alldis are bulky and

expensive to transport, and sources of local supply are essential to keep prices down. The fact that

much wood might remain in parts of the Scottish Highlands was therefore not of great help to



consumers in Edinburgh or Dundee, just as #xistence of extensive woodlands in the ldocked

central Weald of Kent and Sussex did not keep fuel prices down in London. Proximity to concentrations
of population, or access to cheap water transport, were essential to draw woods into the commercial
supply system.

The mismatch between accessible wood supply and demand was most noticeable in the towns of
eastern England, and it was consequently here that coal made its major breakthrough during the course
of the sixteenth century. The cobélds of rorth-eastern England had long supplied local consumers
with domestic fuel as well as sending small quantities further afield, especially for blacksmithing. As
wood-fuel and other biomass prices soared after 1500, it became increasingly competitive woahip

to urban markets all down the east coast and at inland locations accessible by the Thames and the river
systems feeding into the WasB.oal shipments from Northumberland and Durhgnew from around

45,000 tons annually around 1510 to over 220,000 tpasyear by 1600, and some half a million tons

per year by the middle of the seventeenth century. Towns such as Cambridge had by the close of the
sixteenth century come to be fuelled predominantly by coal shipped from the reatih. Other coal

fields loated close to the sea or navigable waterways showed similar if less spectacular growth. In
Scotland exposed coal seams lay to the north and south of the Firth of Forth and beside the Ayrshire
coast. This accessibility, allied to a notable paucity of womfjléed to early development of mining,

and many Scottish burghs came to depend upon the fuel before thedimidE § S Sy i K OSy (i dzZNE @
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fires. Similagl, the Welsh codields display some early development, based upon the satisfying of local
demand and a coastal export trad€he towns of eastern Ireland imported Welsh coal, but more
especially coal from the Whitehaven collieries in nastbst Englandlnland coalfields, such as those of
Yorkshire and the West Midlands, were largely restricted by the expense of transport to supplying local
markets in the Early Modern period, their full potential only realisable later during the canal and railway
ages.

BE wmMT Ann . Niklds wére/pibducitg Zdme 3 million tons of coal per year, more than ten times
the output in 1550, and substantially more than the whole of the rest of the world. The foundations had
been laid for fuelling the industrial revolutiomd the mass urbanisation of the later eighteenth and
nineteenth centuries. Comparing the estimated output of the collieries with the estimated fuel
contribution of woodlands proves beyond doubt that coal was by 1700 supplying the majority of
NR G I Agy'reeds. $akikyNEhgland alone, for which the most robust estimates are available, the less
than 3 million acres of woodland then existing, if managed highly efficiently and solely for fuel
production, could not have matched the calorific output obtaineoind the 22.2 million tons of coal
which English mines were yielding each year. When we consider that some woodland was not managed
to maximum efficiency, and that woods had in reality to provide structural timber for houses and ship
building, rods and pek for fencing and toahanufacture and a host of other purposiesadditionto
providing firewood and other wood fuels, it is clear that coal in 1700 supplied the great bulk of energy
consumed, perhaps more than thregiarters. On this basis coal must leavecome the principal fuel of
England, and of Scotland, Wales and coastal Ireland, significantly earlier, perhaps no later than 1600.
Sustainable wooduel systems can be essentially carbwgutral, growing trees sequestering carbon
released by the burnip of dead wood. Burning coal, however, releases carbon sequestered by plants
millions of years ago, with no compensating taeof CO2 from the atmosphere. It is clear, therefore,
GKFG . NRGEFEAYQa Oy & Ndinosphérk £@P2 bgcame (skpdht as taigtaR four
centuries ago.



CASESTUDYZLONDONS TRANSITION FROMBIOFUEL TAFOSSILFUELOITY

Of all the supplies required by a major preindustrial city, fuel was the one in which constraints of cost
and distances weremost critical. London, whictvith some 80,000 people in 1300 dwarfed all other
urban centres in the British Isles, generated a significant aggregate demand for fuel. Making bread and
ale required considerable quantities of fuel to fire ovens and heat brewing vats, while other férms o
cooking, and the many industrial processes carried out in the city and suburbs, all added to the total, as
did domestic heating which increased in importance in the later middle ages as standards of comfort
increased. In total, London may have requiresng 140,000 tons of fuel wood annualiyl300 and
perhaps 90,000 tons a century later. Much of the requirement naturally fell upon the immediate
hinterland, where the accessible woods of Middlesex and Surrey were highly valued and intensively
managed. Thipart of England contained an above average proportion of woodaraind20% of the

land areac.1350 comparedo a national average of 10%partly due to environmental factors, but
partly, it seems clear, because the woods were being preserved and nthiragesustainable manner

to provide a selfenewing source of fuel and timber for London and other southern markets.

The accessible woods of sowghstern Englangn Middlesex, Surrey, parts of the southern Chiltern
Hills, coastal Kent and Esgexere managed on variable coppicing cycles to produce the large quantities

of faggots and bavins (bundles of rods or sticks tied by one or more band) and the larger dimension
billets and talwood (small logs) required in London for baking, brewing and heatingrddwmnance

in these woods of short cropping cyclassually no more than ten years, but sometimes as short as four

or five years- indicates the bias of demand towards firewood production. Manors at such places as
Hampstead, Hendon, Edgware and ActorMiilldlesex generated sizeable income each year from the
sale of faggots, while charcoal, used in a variety of industrial processes and for heating, was brought
overland by packhorse from locations up to c.40km from London. As a processed fuel, it was more
valuable relative to its bulk than was wood, and could hence economically be carried further.
Specialised London woodmongers were active within the Thames valley, and made much use of river
transport, bringing supplies from western Surrey and the southdmiten Hills via river ports such as
Henley, Marlow and Kingston.

Much of the extensive woodlands of the Kentish and Sussex Weald, by contrast, were inaccessible to
London, given the high cost of transporting bulky wood overland, and the relative expérnke sea
journey from the south coast around the north foreland of Kent. Some supplies from this region
reached the capital via Maidstone and the river Medway, and the Wealden woods were also home to an
iron industry which supplied London's metal tradélowever, perhaps more important as a commercial
outlet for the Wealden woods were the fualingry towns of the Low Countries, to which they regularly
sent large quantities of billets and other types of firewood via the river Rother and the port of
Winctelsea.
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Model of the zone supplying London with firewood in 1300 and 1400
Source: J.A. Galloway, D. Keene and M. Murphy, 'Fuelling the city: production and distribution of
firewood and fuel in London's region 129@00',Economic History Reviedx (19%), 44772,

Whereas there is little to suggest that London's grain supply system had been under particular strain at
the period of the city's maximum medieval population ¢.1300, the same does not seem to be true of
fuel. Prices of faggots and other typet firewood increased much more rapidly than those of grain,
with a doubling taking place in the sale prices obtained by the manor of Hampstead, 8km from London,
in the late 1280s and early 1290s. Similar if less dramatic increases are evident in otheofphe

city's immediate hinterland in the late thirteenth and early fourteenth centuries. By contrast the price

of coal rose much less rapidly, which encouraged an increase in its consumption. Coal was brought to
London by sea from northastern Englan¢hence its common name of 'seaal’) and from the twelfth
century it occupied a niche in the London fuel market for blacksmiths and other industrial consumers.
London also acted as a centre foragport. While firewood was plentiful, widespread use o&kwithin

London was resisted, as its smoke was considered noxious. An ordinance passed before 1299 banned
nightworking by the smiths on account of the unhealthiness ofs®a& propter putridinem carbonis
marine).



Rising firewood prices stimulated neased coal consumption, but the population collapse of the-mid
fourteenth century averted a wholesale switch of fuels for over two centuries. By thesixtEenth
century, however, London had regained its medieval peak population level, and soon prodeeded
greatly exceed it, growing to some 200,000 by 1600 and exceeding half a million people byt 1&00.
highly unlikely that growth of this magnitude and rapidity could have been sustained by an exclusively

or largely biofuel system. It did not have th,a GAUGKAY | 02dzL)X S 2F 3ISYSNI
Londonvswitchedv from wood tg coa}l. A shﬁetrrl fuel crisis is recordqd in the years 183lavhen one 3
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Common Council initiated a local tax to provide a supply otsad to be made available to the poor in

times of hardship. Institutions such as Westminsteli€ge, which had formerly burnt only wood, began

to consume coal in the 1580s, and by the early seventeenth century were purchasing large quantities
each year. This reflects the rather late switch made by wealthier individuals and institutions, who could
afford to continue burning wood for much of the sixteenth century despite its growing expense. Their
preference was based upon objection to the acrid smoke generated by burning coal. The poor had no
such luxury of choice, and switched en masse to-baahing soon after 1550. Even the rich were
obliged to change their habits by the early seventeenth century however, as obtaining heat from wood

or charcoal was by then §000% more expensive than obtaining the same heat energy by burning coal.

Ww{ SI O dodlis begore théd general fuel of this Britain Island, used in the houses of the nobility,
clergy and gentry, |n London and |n all other cities and shires of this klngdom as well for dressmg of
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While undoubtedly framed by a metropolitan perspective, this observation is just one of many which
identifies a radical change in the energy basis of society, one which had essentially occurred within the
span ofa single human lifetime. In London, the process was largely complete by 1612, and was diffusing
2dzi gl NRa 024K Fa I FFOSG 2F Odz GdzNB | yR Y2NB AYLJE
at this period was far faster than that of rival cities, Isas Paris, which had less easy access to coal. As

a result, Paris had to devote much larger areas of its hinterland to the production of wood fuel, with
serious implications for food supply. By contrast, in the hinterland of London, woods which had
sustaned the city for centuries were, in the sixteenth century, being cut down and converted into
pasture, arable and horticultural land; as a resource they had become devalued by the switch to a
cheaper and (apparently) infinitelgxpandable fuel supply.

Thi transition marks a milestone in the emergence of the Anthropocene. For the first time in world

history a major city had largely freed itself from the constraints of the organic economy, and unleashed

the potential of fossil fuels. From our 2tentury mint of view, this marks a more dubious turning

point, a movement away from essentially carbogutral technologies to carbeimtensive, atmosphere

changing ones. Contemporaries did not understand the 4engn implications, of course, but suffered
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Fumifugium or the Inconvenience of the Aer and Smoake of London Disgiphtistied in 1661 was

only the latest in a long line of complaints and diatribes agaiis$t W¥ dzf A Ay 2dza | YR FAf
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recommended a reversion to wodalrning, and the establishment of new woodlands to supply

London, but in this havas at least a century too late. The cbalsed economy was spreading to
encompass the whole of the British Isles, and would soon take a further quantum leap forward with the
emergence of industrialisation and mass urbanisation.



STUDENFCENTEREEXERCISE

Students should read a selection of the literature on the fuel history of Britain, and then look at these
suggested readings on woddel use in contemporary Africa:

BBC article on fuel use and environmental degradation in Tanzania:
http://www.bbc.co.uk/focusonafricamagazine/news/story/2009/09/090925 tanz charcoal.shtm

Project on sustainable wood fuel use in Senegal:
http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/0,,contentMDK:21290074~menuH
137~pagePK:41367~piPK:279616~theSitePK:40941,00.html

They should also be encouraged to use the internet to locate more material omepatary woodfuel
consumption and issues of sustainability.

The following points and questions could then be used as the basis for group discussion:

e Britain ceased to get most of its energy from wood and other organic sources soon after 1600.
How realisic is it to expect developing countries to achieve sustainable development on the
basis of biofuels?
e If coal had not been readily available in Early Modern Britain, how do you think the course of
GKS O2dzy iNEQa RSQOSt2LIVYSyl( ¢2ddZ R KI S RAFFSNBRE
e Can wood fubks support urban lifestyles?
e What contribution can wood make to energy use in contemporary Britain?


http://www.bbc.co.uk/focusonafricamagazine/news/story/2009/09/090925_tanz_charcoal.shtml
http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/0,,contentMDK:21290074~menuPK:64282137~pagePK:41367~piPK:279616~theSitePK:40941,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/0,,contentMDK:21290074~menuPK:64282137~pagePK:41367~piPK:279616~theSitePK:40941,00.html

RESOURCES

WOODLAND ANBUELHISTORY

Il ®5d 58SNE W2 22 R | yHRtory Botla6v(1976), 8d&07yoEliGe a2 T FdzSt Q3
http://web.ebscohost.com.epoxy.ucd.ie/ehost/pdfviewer/pdfviewer?vid=5&hid=109&sid=431c556¢
12fd-48d1-8071-c4cc545e20be%40sessionmgrll?2

J.F Richard§heUnending Frontier: An Environmental History of the Early Modern \{tdnigtersity of
California Press, 2003, 2008K | LJ{i Smkscape ghange and energy tréorsation in the British
L & f ASadlaBlébon Google Books at:
http://books.google.ie/books?id=i85n0YDICOEC&printsec=frontcover&dq=j+f+Richards+unending&hl
=en&ei=n5uQTMigBZHNswas7u20AQ&sa=X&oi=book_result&ct=result&resnued=2&_COQ6AEW
AA#v=onepage&g&f=false

JUNef,W!' y SI NIe&e& SySNHe& ONdJciantifid AnteycR19A7) dvaildbe yriirg htdzSy 0SS a Q
http://newsgroups.derkeiler.com/Archive/Soc/soc.history.medieval/260B8msg00083.html
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resources.org/wood.html

The definitive study of the coal industry before the Industrial Revolution is J. HaltteHlistory of the
British Coal Industry vol. 1: Befdrg00 (Oxford University Pres1993). Partial view at:
http://books.google.ie/books?id=3saviV4_smEC&printsec=frontcover&dqg=hatcher+coal&hl=en&ei=TZ
2QTJfcHsflswbfgOm1AQ&sa=X&oi=book_result&ct=result&resnum=1&ved=0CCwQ6AEWAA#v=0nepag
e&qg&f=false

For a short introduction to the norteast England coal trade see:
http://www.englandspastforeveryone.org.uk/resources/assets/E/Early_coal_trade_1178.pdf

The best treatment of traditional woodland management and history is O. Raclraignt woodland
(1980,New Hdition, Castlepoint Press, 2003

For a basic introduction to traditional and modern management of coppice woodland, see:
http://www.coppice.co.uk/

LONDONFROMWOOD TOQCOAL
For the medieval period see

J.A. Galloway, D. Keene and M. Murphy, 'Fuelling the city: production and distribtifirewood and
fuel in London's region 1291400',Economic History Revietix (1996), 4472, available online via
JSTOR dlttttp://www.jstor.org/stable/2597759
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Michigan Press, 2007), 2825



For the posinedieval transition to coal, see Dyer, Hatcher and Richards cited above.

Issues of pollution:

williaY | @ ¢S . NI 1S WIANI t2fftdziAz2y -my¢RTe@iabdy andNA & Sa
Culturel6 :3 (Jul., 1975),33-359 and online via JSTORdtp://www.jstor.org/stable/3103030

P. BrimblecombeThe Big Smoke: a history of air pollutinrondon since medieval tim@gethuen,
1987), partial view online at:
http://books.google.ie/books?id=rB4A0AAAAQAAJ&printsec=frontcover&dg=the+big+smoke&hl=en&e
i=s
QTImMWKdCVswahn_C1AQ&sa=X&oi=book_result&ct=result&resnum=1&ved=0CCYQ6AEWAA#v=0nep
age&q&f=fase



UNIT 5: CAPITALISM AND THEORGANIZATION ONATURE

INTRODUCTION ANDEARNINGOUTCOMES

This unit investigates the relationship between the history of capitalism and climate change. It is widely
recognized that industrialization has played a key roleamthropogenic climate change. For some
environmental historians, such as Clive Ponting, industrialization and technological change appear to be
a sufficient explanation of the roots of our current predicament. This unit, however, encourages
students to giestion the representation of industrialism as a cause of anthropogenic climate change. It
aims to provide students with an insight into historical interpretations that challenge the association of
industrialism with environmental degradation, and instefadus on the particular form of industrial
organizationpresented by capitalist social relations. It is built around a literature that discusses two key
GKS2NBGAOFT | LIINRBFOKSaY GKS O2yO0SLii 2F GKS WwWaSil
capitalism and ecological change.

Students should:

e 1GUFAY | 0F&aA0O dzyRSNRGIFYRAY3 2F gKId GKS 02y O0f
applied.

o Develop an awareness of the importance of social change in remaking the human relationship
to nature.

e BS [6fS 2 INLAOdA I GS GKS OKFffSy3asS (G2 WiSOKyz2
change.

o Demonstrate an understanding of the historically constituted character of environmental
transformations

GENERALTHEMES

Capitalism and Climate

A good pant of entry into this literature, especially, if the focus is climate change, is Brett Clark and
WAOKFNR , 2N] Qa Hnnp FNIGAOESWY /IINbB2Yy YSGlroz2ftAayYy |
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anthropogenic contribution to climate change: the first is increasing greenhouse gas emissions through
changing energy production patterns; the second is the destruction of carbon sinks, especially
deforedi  GA2y® ¢KS | dziK2NAR FNBdz2S GKIG OFLAGEEAAYQA
growth is the fundamental cause of the present climate crisis. Previous modes of production, they

argue, lived within the solar income restraint but capitalist growttiher than industrial change) both

required, and was able to transcend that restraint through the use of fossil fuels.

How does this process work? And what distinguishes an interpretation based on capitalism rather than
industrialism as the root problens NA @Sy o6& GKS Wil g 2F @Ifdz2SQX Ay 6¢F
arbiter of rationality, Clark and York argue that under capitalism there is an inherent contradiction
between the accumulation of exchange values in the money form and the objecterests of labour
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upon utility count for nothing if they get in the way of capital accumulation. If accumulation requires

cheap energy sources, cedste snks for carbon pollution, and extensive transformation of land and



raw-materials, then this is what will happen regardless of the consequences for environment or climate.
Given that capitalisnis the continuous accumulation and extension of value, Clakéork argue that

it cannot but both pollute the atmosphere and degrade carbon sinks. In the absence of political
controls, which nediberal policies have attenuated since the 1970s, capitalism works to create a
potentially catastrophic rift between hunmanatural needs and nature itself:

Capital is the systematic force organizing social production and driving industrialism to intensify
the exploitation of nature. Given the logic of capital and its basic operations, the rift in the
carbon cycle and globalimate change are intrinsically tied to capitaliggiark and York,

W/ I Nb2y aSilo2ftAaYQ OoHnnpOX nnny

Hence, the inherent dynamics of capitalism, rather than industrialization, are the root cause of
anthropogenic climate change.

Metabolic Rifts

Clark ¥ R , 2NJ] IINB 62NJAy3 6A0GK WwATE C¢KS2NEBQX GKAOF
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theory's basis in Marxism means it deploys a nhumbkkey categories which are necessary for the

student to grasp. Two of these stand out as requiring explanation.

The first of these is the category of tineode of productionand the capitalist mode of production in
particular. J.W. Moore has given arcellent account of the relations between modes of production,
environmental change and Rift Theory. Throughout his work, Marx posited that world history could be
partly understood as a series of transitions between different modes of production. Differedes of
production are characterized by different social relations, which form the basis for the productive
activities taking place within human societies. Through most of history these relations have been
exploitative in some way, with a labouring clgseducing a surplus that is expropriated by elite classes.

Under capitalism social relations are mediatedrbgney which hides and mystifies this process of
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accumulation of value. Indeed, capitalism is characterized by the dynamism of the process of
accumulation, in contrast to other systems of exploitation such as feudalism that, while not static, do

not share this capacity for extreme dynamism aneltivity. Capitalist dynamism is however predicated

on the necessity of continuous 4Bvestment and growth as determined by capitalist competition. No
capitalist can simply consume their capital without investing in new technologies or products or their
competitors will eventually outompete them. The result is that capitalism is hypesductive of a

social surplus, expressed in the form of money (this surplus is never fairly distributed under capitalism,

but does provide the potential basis of anotherrm of production and distributiogcommunism).
'YRSNI I OFLIAGEFEEAAG Y2RS 2F LINRPRAzZOGAZ2Y S GKSys Wi
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The second key concept used by rift theorists is that of the social metabolism, which Marx invokes in the

first volume ofCapitalA y 2 NRSNJ (2 SELINBaa (dts Fithi@the psductivel i dzZNB Q
relations of human society. It is worth noting that Marxist theory is extremely suspicious of the notion
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were strongly histdcal and relativist, and opposed to any attempt to naturalize human social relations,

through, for instance, Malthusian theory. The whole concept of a nature separated from the social is
problematic for Marxism as Neil Smith demonstrates in his volume&en Development: Nature Capital

and the Production of Spac&or Marx it made no sense to pretend the social and natural were

dzy O2yySOGSR® ¢KAA Aa 2yS NBlFazy ¢gKe az2vyYS | NHdsS (K
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suggesting that human society has no relation to the biological or organic world. Indeed, quite the
opposite is the case. For Marx, and Marxist theorists like Neil Smith societyatmc rare deeply

intertwined in a social system of production and reproduction.

Every society possesses a system of production that has a basis in the relation to nature. Production
regulates the ways in which nature is put to human uBee idea of themetabolic rift describes the
transformations occurring when social relations and the productive relationship to nature are changing
simultaneously Any change in productive social relations must simultaneously require transformations
of social relations tahe natural world. Nature is therefore itself subject to a continuous process of
reproduction through social relationfn other words, ' nature’, as we experienités not a given, but a
product ofhuman interactionsUnder capitalism, rift theorists gue, the relation to nature is subject to
constant revolution. As Moore presents it, capitalism produces crises in the social metabolism that are
only overcome through the continuous spatial and ecological transformations of nature. Hence
capitalism is rgzonsible for the constant production ofseriesof metabolic rifts as it seeks to reconcile

the imperatives of accumulation with existing ecological relations.

The idea of the metabolic rift has been the subject of debate among rift theorists. The wtastian

issue that had arisen is the point from which capitalist rifts can be traced historically. Moore and Foster

offer different historical perspectives here. For Moore the metabolic rift is first identifiable in the
emergence of ecological imperialisnurthg the sixteenth century and the transformation of South

American ecologies to service the needs of silver production for Europe. Foster, by contrast, presents

the metabolic rift as a nineteentbentury phenomenon that accompanied the agricultural retioh

and the subsequent degradation of the European (particularly British) soil. A meracalinpassing
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capitalist society to create a crisis in its t@aship to nature, which in turn has to be transcended
regardless of the social or ecological consequences.



CASESTUDY
Two key examples have been deployed as examples of the metabolic rift concept: the South American
Silver Rush of the sixteenth centuand the Guano Rush of the nineteenth.

SOUTHAMERICANSLVER

Moore refers to the example of the Potosi silver mines, in what is now Peru, which fell into the hands of
Spanish colonists in the sixteenth century. The Spanish need for silver was such thedstlye
accessible silver was quickly exhausted and the Spanish began to introduce more intensive methods of
exploitation. One of these was the use of a forced labour system, in which indigenous labourers were
effectively enslaved to work the mines, marhyusands dying in the process. In order to house and
feed these indigenous workers the entire agreological system around Potosi was transformed. The
city itself became one of the largest in the world at the time, and peasant agriculture was replaced by
more intensive exploitation with the consequence of serious denudation of local forest and land. For
a22NBx t20G2a8A A& AYRAOFGAGS 2F (GKS g-terén ndegs ofg KA OK
capital accumulation but are also often associateith violence and unequal ecological exchang

While the Spanish colonizemhequivocally benefited from Potosi the indigenous people of the region
were utterly diminished and degraded by the transformation of their local environment.

THE GUANORUSH
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impact of the metabolic rift on both people and nature. Their example focuses on thaimateenth

century 'Rush’ on the Guano islands, in particular@méncha Islands off Peru.

The early nineteenth century was a period of concern about declining agricultural fertility in the core
adrasSa 2F 9daNRPLIS® alye O2YYSyidlFd2NAR oSt ASOSR GKI
the fertility of the sal. The early nineteenth century was a period of innovation in agricultural chemistry,

with important insights into the role of nutrients in plant growth. The most influential text, Baron von

[ A S digahik Ehemistry in its Application to Agriculture Bisiologywas published in 1840. Liebig

pointed to the loss of soil nutrients due to urbanization and their transfer from town to country, a
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interestin guano as a source of replacement phosphate and nitrogen. Peru had the largest high quality
deposits of guano, as well as naturally occurring supplies of nitrate. From the 1840s with the
experimental demonstration of the effects of guano on plant growitreat trade emerged, dominated

by British commercial interests, and centered on the Chincha islands.

The emergence of the guano trade is indicative of a metabolic rift in so far as it was a solution to an
environmental contradiction which capitalist agulture had created. However, in its specific effects it is
possible to trace how a rift in ecological relations in one place can be spatially moved by the flow of
capital with important effects for the ecology and human social life of the areas affelttedso
illustrates an unequal ecological exchange, which is often the consequence of efforts to sustain
OFLIAGEFEAAYQAa NBflGA2Y (G2 YyI Gd2NBo



We might think of the main consequences as follows:

1. Degradation and denudation of the Chincha Islands themseBxsrexploitation of the guano
eventually leading by the 1860s to its substitution through nitrate exploitation and later by
artificial fertilizer production.

2. ¢KS WYwwSa2d2NOS OdzaNESQ GKIG FFFEAOGSR t SNHz | a
as thehighest quality fertilizer led to increased Peruvian dependence on British trade and
finance, and eventually to the Chincha Islands War of #bwith Spain. This intensified
reliance on Britain for loans, arms and political support.

3. Extreme exploitatiorof labour. Chinese indentured labour was employed to exploit the guano
in terrifying conditions akin to slavery. Many labourers died from malnutrition, abuse and
terrible working conditions.

Overall, Peruvian guano brought big profits for foreign investboth who invested in guano and those
who supported the Peruvian government through loans. It had few benefits, however, for either the
Peruvian people or those who worked to exploit the resource. Foster and Clark call this effect of the
metabolic riftEcological Imperialism.

In summary the key question here is that if anthropogenic climate change is a consequence of capitalist
NBflFdA2ya 2F LINPRAZOGA2YS GKSYy AG Ydzad faz2 oS
exceed its relationgp to nature and to generate crises that negatively affect both nature and human
society. This has important implications for thinking about climate politics (See unit 12).
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STUDENFCENTEREOEXERCISEVIDEO)
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http://www.uctv.tv/search-details.aspx?showlD=19243

Documentary account of the Chipko movement (1983)
http://www.youtube.com/watch?v=TYuCkn_Pw3E
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accessible book'he Death of Naturend the relationship between changing gender relations and

capitalist transformations of nature. Indeed, there are some good online sources that can form the basis

of seminar discussion, not least a UniversityCalifornia lecture in which Merchant summarizes much
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The Death of Natureargued that theexploitative ethic of an emerging capitalism was established in the
sixteenth and seventeenth centuries with the assault by an emerging mechanistic science upon a
medieval system of knowledge based on an organic view of nature. Merchant associates this shift in

LI- NI A Odzf F NI ¢ A ( K C N¥ew @tharitis (1624)Caddth® &isiodztie2 dudfinkdy’of a male

dominated science founded on hierarchy and the exploitation oF&Slf S&da YSOKI yAOFf y I I
work, Merchant claims, was part of a turn away from a cosmology that had seen the earth as a living
supernatural and feminine entity. The eventual success of Western science in representing nature as
inanimate material, odered by mechanistic laws that could be discovered, manipulated, and hence

turned into processed, manufactured emqaoductswas, in her view, intimately linked to an assault

upon and degradation of the position of women in society.

a SNOKI y i Qo b distinguishied fldm iftdheory, thus, by its emphasis upon the role of culture

and gender in the production of an exploitative capitalism. This is not to suggest that Merchant believes
GKIFG OFLIAGEEAAYQa STFTFSOGA dzalyral Gharge sfogfePds bapitglisnd y G O
relies upon an unequal gender order to reproduce itself. It does suggest, however, that environmental
movements need to take account of the interconnection, and mutually reinforcing character of the
exploitation of wanen and nature. A lesson that might be said to have been at the heart of movements

such as the Chipko in India, an environmental movement of indigenous women who have struggled for

the preservation of forests and the rights of indigenous peoples withirmmth&he YouTubevideo

providing a documentary account of this movement is excellent, and would provide an excellent point

for discussion of the politics of gender and the experience of ecological imperialism.

Points for consideration in class:

1. What do stwlents understand by the concept of the metabolic rift ? More exactly, what do they
understand by the term ‘capitalism?' Is it uniquely destructive of the environment/climate?

2. Ifthey had to choose between Moore and Foster over the dating of the metalfgliwhose
argument would they support?
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Can an environmental politics successfully tackle climate change while failing to recognize the
consequences of the cdalist form of development?
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relationship to nature? Is social and political equality for women a necessary precondition of

tackling environmental issues such as alienchange?

In what ways is the history of climate change also likely to be a history of capitalism?
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UNIT 6: THE ACCELERATION OF THENTHROPOCENE@|)( 6

INTRODUCTION

As students have seen in previous modules, humanity has now entered what Paul Crutzen has labelled
the anthropocene, i.e. a new geological era shaped not by naturaltian in climate or big geological
events, but rather by human activity. Crutzen has suggested that this new geological era has started
with the industrial revolution, c. 1800. This phenomenon of global change, which has accelerated in the
twentieth cenury, represents trulySomething New under the Suto paraphrase the title of John
aObSAftfQa 06221 Fto62dzi GKS SYy@ANRYYSyYydlf KAaAG2NER 27
same observation. 'This is the first time in human history that we fasezed ecosystems with such
intensity, on such scale and with such speed', he writes. 'During the Twentieth century, humankind has
begun to play dice with the planet, without knowing all the rules of the game. The human race, without
intending anything ofhe sort, has undertaken a gigantic uncontrolled experiment on the earth. In time,

| think, this will appear as the most important aspect of twentieth century history, more so than World
War Il, the communist enterprise, the rise of mass literacy, theagbrof democracy, or thgrowing
emancipation of women.

Yet, as McNeill demonstratean opinion he recently said has further been reinforced by global
developments in the last ten yeagthe main driver of ecological change was, and still is, fasd#,
especially oil. Fossil fuels have made all the other changes possible: the growth of human population
and urbanisation, economic growth, vast ecological changes;lamaiing large on the horizon: Climate
Change. This unit will focus on the numerous tfamsations brought about by fossil fuels in human
societies. We will be looking at questions such as: when and why did people start to use oil? How has
our use of oil impacted upon our lives since the 1860s, socially, politically, economically anceartne r

of ideas and even sexuality? We will also be looking at the impact of oil on warfare and strategic
considerations, for example how the war in the Pacific started in 1941 because of the American oil
blockade of Japan, and Hitler's armies' constant clegor oil, up to the present '‘No Blood for Oil'
campaign in response to the Irag war. A final part of the unit will study the impacts of our increased use
of energy in the past two hundred years, and the role it played, in particular, in the abolitstavety.

LEARNINGOUTCOMES
e Acquire some general knowledge and a broad chronology of the development of the use of oil
in the world

e Understand the historical importance of oil and fossil fuels for our societies, and the changes
they have brought about, s@lly, politically, economically and ecologically in the past.

e Understand the unintended consequences of this reliance on fossil fuels, from concerns linked
G2 UtSr1 hAtd FyR /fAYFGS / KFEy3aS G2 Wot22R F2)



ABRIEF HISTORY OF QAND ENERGY

Petroleum, more often known as oil, has been used by humans since antiquity, and probably even
before, for a variety of purposes. However, it is only recently that it has taken such an important place
in our societies, as both a source of energy, espgdiat Internal Combustion Engines (ICE) and as one
of the mostif not the mostimportant raw material on the planet (from plastic to synthetic fibres
through to fertilizers). For most of their history, humans have only relied on their own muscles (or that
of slaves) and that of domesticated animals to live, to grow food, build shelters, or travel. They have
also relied on biomass (mostly wood and straw) to warm themselves and cook food. (Cooking food has
one main purpose: to make food more easily digestibr people. This has enabled our species to have
bigger brains and smaller guts). Humans also started early on to harness the power of the wind for
transport: sails on boats started to appear well before the time of the Roman Empire. Mankind also
started to use water mills in Mesopotamia, for various purposes as well. However, windmills and
watermills only started to be used on a large scale in Europe in the Médpe.

From around 1500 onwards, Europeans started to use fossil fuels, initially alrobssieely as a source

of heat (peat in Holland around the beginning of thd"b@ntury; coal in England as seen in module 4).
With the invention of the stationary steam engine, first developed by Thomas Newcomen around 1710
and greatly improved by Jameéatt at the end of the 18 century, Britons increasingly used fossil fuels

as a source of motion (thereby transforming chemical energy into mechanical energy). This was a real
breakthrough as for the first time in their history humans could harness stawkd energy (coal and oll

are made up of residues of plants and living things that have decayed) to trigger motion. Initially this
‘artificial' motion was mostly used to pump water out of collieries, but soon this new force was used for
an endless varigtof other purposes, from trains to steam boats and textiles factories. This "industrial
revolution"¢the term has been contested but can be retained as it was perceived as a revolution by
contemporaries had important social and psychological consequerises student led exercise 2). It is

also interesting to note that the 'golden age' of many nations coincided closely with the harnessing of
new energy sources (e.g. Holland became a world power when it started to use peat as a source of heat
to replace is depleted forests, Britain the first nation to harness coal for motion, Germany when it too
started to use its vast coal reserves to industrialise, and later the United States as it became the leading
produceicand consumegof oil).

As humans discoveredw applications for the steam engine, more and more energy became used (and
coal also became increasingly to be burned as a source of heat as forest became gradually depleted,
especially near cities). However, coal had several disadvantages: it wadulkyyand required a lot of
manpower to be shifted around. There was also during th® déntury a growing demand for lighting

(for houses or factories) which coal could not easily satisfy (it was possible to convert coal into a gas that
could then be bumed to produce light, but this gas was very dangerous to use). Before the invention of
the electric light bulb, people had to rely on lamp burning oil. The main source of this oil came from the
fat of whales. Hunting whales was thus a lucrative businessHgerman MelvilledMoby Dick1851), and

whales were hunted all over the world. However, their numbers diminished rapidly because of over
whaling the consequence of which was that whale oil became prohibitively expensive. Someone, around
the middle of the19™ century, found a way to refine a substance that was surfacing from the
underground in a number of places, and to use it as a substitute for whale oil. At about the same time
new techniques were discovered which made possible the drilling of hard hodi859 (almost exactly

150 years ago), a man called Drake managed to find oil very close to the surface in Pennsylvania using
this new technique. It was to become the first modern oil well, and the beginning of a new industry.



Figurel: Pennsylvaniail field, around 1862

This photo was published by the Pennsylvania Historical & Museum Commission. Source: Wikipedia
(http://lcommons.wikimedia.org/wiki/File:Earlyoilfield.jpg This image depictsarlyoil field

exploitation in Pennsylvania, around 18@he two wells shown are the Phillips well and the Woodford
well, both among the most productive of the time. Note the small distance between them. At the
foreground appear wooden barrels in which the crude was stored, explaining why oil is still measured
"barrels". Note the barrel size was not standardized yet: various size of barrels can be noticed'.

Petroleum soon became an extremely important commodity, as more and more new applications for oil
were discovered (initially, only that part of the &ar lighting was used. The residugasoline- for a

long time being considered useless, and often poured into rivers at night as a way of getting rid of it, is
now what we put into our car tanks). The first modern, multinational corporation in the w8téhdard

Oil, was formed at the end of the 1%entury, under the leadership of John D. Rockefeller, the first
American billionaire. But, it was the development of motors with an Internal Combustion Engine
towards the end of the 19 century which reallyorought petroleum to the forefront of human affairs.

From then on, petroleum has had an ever increasing impact on our lives and on the planet. Here are a
handful of the most important:



1) Population and urbanisation: the advent of the coal and petrolega has made possible a huge
increase in human population, from about 1.6 billion in 1900 to 6 billion in 2000 (about 6.9 billion
today). This increase in world population would almost certainly have been impossible without the
invention of modern fertisers and pesticides from fossil fuels, which have enabled vast increases in
agricultural yields. About half the food production in the world depends on artificial fertilizers (see Smil,
Energy in World Histojd995).The postWorld War 1l research that led the ‘Green Revolution' (which
Wikipedia defines as the 'development of higielding varieties of cereal, the expansion of irrigation
infrastructure, and distribution of hybridized seeds, synthetic fertilizers, and pesticides to farmers’) was
also financed in large part by the Rockefeller and the Ford foundationbose wealth obviously was
drawn, directly and indirectly, from the exploitation of petroleum. More generally, the fossil fuel
economy has created a 'virtuous circle' (for some people in stonetries, not for everyone) which has
enabled a high number of other improvements and the breaking free of constraints. Improvement of
hygiene and sanitation were often directly linked to fossil fuels: the construction of the London sewage
system, for eample, required huge pumps driven by steam engines (see the BBC documentary: 'The
Sewer King', referenced below). The wealth and freeing of hands enabled by the use of fossil fuels have
also made possible medical research which has brought down dramatizalhumber of people dying

from a large number of diseases (one hundred years ago, one could still die very quickly from bacterial
infections contracted in very trivial ways. The son of US President Calvin Coolidge died of such an
infection in 1924. Hedd developed a blister on one foot after playing tennis. A few days later, he was
dead and medicingbefore the invention of antibioticscould not do anything to save him).

Equally, if wood alone had had to be used as fuel to provide heat and fuel &kingo and as raw
material for ships, furniture and other items, it would cover a huge stretch of the globe, taking away
lands used today for farming, and thus severely limiting human population growth. By using fossil fuels,
Britain, as a forerunner foihese worldwide developments, was able to break free from constraints on
population imposed by the 'organic economy’, i.e. an economy that relied on energy from the sun
alone, rather than tapping into energy that had taken eons of time to form (see Inttiod)clt was

this breaking free from the 'organic economy' which Kenneth Pomeranz, has described as 'the Great
Divergence' in the economies of Britain and China in the 19th century. Yet, not only has the advent of a
worldwide fossil fuel economy made pdse an equivalent expansion of population it has also made
possible megapolistyle urbanisation in many cities, now containing more than 20 million inhabitants
(Tokyo, Canton, Seoul, Mexico City or Delhi all have 25 millions inhabitants). At the timeeoo§anic
economy, such megeities would have been unthinkable as they would have been impossible to supply.
Many people have concerns about the sustainability of these ro#ges. Several scholars have long
claimed the dependency on fossil fuels medhat our very survival is at stake: 'proper alternative
sources of energy that can substitute for fossil fuels must be found to prevent mankind from reverting
to an agricultural level of activity which would mean a dramatic and painful reduction of batlkind's

size and its level of living' (CipolEconomic History of World Populatjat®78: 63; many comparable
claims are made in the literature on 'peak oil’).

2) Social effects: the larger social effects from the fossil fuel age have also been hageentwies

ago, the vast majority of people were farmers or working in industries linked to farming and the
production of food. But because fossil fuel powered machines have greatly reduced the need for
workers on farms, and even (at a later stage) inustdy, a seemingly ever increasing proportion of
human work in the service sector, producing not goods but services. The so called -ctaddies’ have
grown massively, following too from the rise in education (the organic economy could not afford to



leave young men and women to study until they were in their 12tk before becoming active).
Paradoxically, this has led to a greater awareness amongst some in the population of the richest
countries, of the dangers of materialism. Many middlass familiesfor instance, have come to adopt
what some social scientists call '‘pasaterialist values', such as concerns about the environment.

The standard ownership of cars amongst most sections of Western societies by thtostaig 20"
century also has had merous social effects. While railways began the movement, cars accelerated the
trend towards suburban life, enabling people to commute to work while living in a sort of- semi
countryside. Again, ironically, cars enabled people to reconnect with natureme say, providing a
means for city folk to visit the countryside much more often. This also ironically contributed to raising
awareness about the need to preserve beautiful landscapes and began to feed into opposition to road
building programmes. Yet caulture also meant widespread changes in more basic social, even sexual
behaviour. As Daniel Yergin puts it: ‘the automobile was also absolutely central to dating, going steady,
the acquisition of carnal knowledge, and the ritual of courtship. One surviaeilate 1960s found that
almost 40per centof all marriages in America were proposed in a car'.

It is also important to be reminded that most consumer goods today are eithepsadicts of the

refinery of oil, made of some of the constitutive elemeraf oil, or produced using processes that

require a lot of energy input, or both. This is why ourGb f f SR WO2y addzYSNJ a20ASGA
World could not exist without fossil fuels and petroleum (see student centred exercise, below).

More generally because fossflel powered machines have now largely replaced the work which used

to be done in centuries past by servants or slaves, we, in rich societies, almost all live in a material
luxury comparable with that of Kings and Queens from not so Igag(see case study, below).

3) Economics: GDP (Gross Domestic Product) per capita increased four times between 1900 and 1992
and the overall world GDP was increased by a factor of 15 (an order and a half of magnitude) between
1900 and 1992. This is agalinectly linked to the use of fossil fuels, even when the share of fossil fuels

in the economy might appear to be relatively modest. 'Oil extraction and refining accounts for a
relatively small shamgperhaps fiveper centof the [US] gross domestic producyet, ‘the availability of

vast quantities of relatively inexpensive petroleum is indispensable to a whole host of other industries,
including automobile manufacture, road and highway construction, airlines, petrochemicals, agriculture,
tourism, and subrban commerce. Taken together, these sectors make up the heart of the American
economy, and without cheap oil thegnd the way of life they make possihtould hardly survive'
(Klare,Blood and Oil2005). This painful fact was made even more tangiblenduevents such as the
power-cut of 13 August 2003 which left sixty million people in New York, Detroit, Toronto and dozens of
other cities without electricity for several hours or when Arab states organized an oil embargo against
the United States in 1973’he US secretary of state, Henry Kissinger, who knew little about America's
dependency on oil before the Yom Kippur War, later declared: 'Energy is at the core of our industrial
system. Our security, our economy, our place in the world are at staketgdui Debeiret al., In the
Servitude of Power]991, 165). Unfortunately, lessons were quickly forgotten, and oil dependency
increased after President Carter's administration: urban planning, for example, implicitly assumed that
cheap energy would comtile more or less forever. Today, it is practically impossible to live in Los
Angeles without a car97 per centof America's transport system relies on oil. Yet, because of a lack of
foresight, transport has also become essential to the distributionlaj@ds, including food, and other
services, not to say agriculture itself. In 2008, amongst the ten largest companies in the world, six were
oil companies and two car manufacturers, another sign of our dependence on fossil fuels. This
dependence cannot baccounted only as a matter of quantitative economic analysis: to do this would



be a little bit like trying to assess the importance of water for people by measuring the income of water
companies. To contest the importance of fossil fuels in our livesdhalsb be not dissimilar to smokers
claiming that they are not addicted to tobacco, but who actually never prove their point by stopping to
smoke. The point is clearly illustrated using an historical example. Some economic analyses have
attributed a minorrole to coal in France in 19¢dnly 2.7per centof the economic activity was directly
generated by it. But this would be to ignore the gamut of its social implications:

In the case of rail transport, the use of the steam engine and coal brought cansielehanges

that cannot be accounted for in monetary terms alone. For instance, in 1850, a train of
fourteen trucks pulled by a 100 hp locomotive could carry about 90 tons of merchandise, that
is, replace 18 stagecoaches, as many coach drivers and 1ddsh&rom Paris to Lille [a city
about 300 kilometers from Paris], the stagecoach took two and a half days, a train, four hours
and 50 minutes, consuming a little under one ton of coal, that is, the daily output of two miners
(Debeir,et al., In the Serviide of Powed, 991, 124).

The dependence of natiestates on fossil fuels for asserting their power is also significant: it has been
suggested by several scholars that the formidable power of the USA in the twentieth century owes a
great deal to its abily to extract large amounts of petroleum from its own underground, in a similar
way as the British, and later German, great powers in the nineteenth century relied on their easy access
to abundant reserves of coal. The importance of oil is also emphasyzéee fact that since the Second
World War recessions in the Western World very often followed oil price increase (and the current
recession is not an exception). (See figure 1, below).
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4) Military and political impacts: Petroleum has also played an important role in several wars in the last
and present ceturies, and many experts foresee that it will continue to play an ever increasing role in
future conflicts. Petroleum did not play a very big part during the First World War, even though the
requisition of taxis in Paris in 1914e§ Taxis de la Marherabled the French military to quickly move
troops where they were needed at a crucial time. This permitted a victory of the French in a battle that,
had it been lost, would probably have ended the war in 1914. By contrast, Germany ought to have
collapsed wthout the fossifuels needed for the wartime production of fertilisers and ammunition
denied to it by naval blockade imposed by the Allies. In normal times guano (from Peru) for its
agriculture or ammonium for its gun powder would have been necessarteabhsthe highenergy
synthesis of ammonium by the chemist Fritz Haber in 1909 made the German war effort just about
sustainable for four years. Compare this with the centrality of petroleum as one of the key causes for
the advent of war in the Pacific tP41. Before Pearl Harbor, the USA and other Western nations had
imposed strict restrictions on the delivery of oil to Japan, following Japan's aggression against China,
and her wider territorial ambitions. It was in part in response to what it perceiged threat to its oil
supply that Japan attacked the USA. Japan, a country devoid of oil, finished the war with almost no oil
left at all (the strategy of th&Kamikazewas partly a result of this severe deprivation of oil, as planes
often had just enoughibto reach their target, but not to return). In Europe, it has been argued that one

of the reasons for the invasion of Russia by Hitler was his aim to seize the vast reserves of oil in the
USSR, thereby ensuring his ability to continue the struggle agha¥Vestern Allies. In fact, the Nazis
were defeated in part because the German military, towards the end of the war, had virtually no oil left
to run its tanks and planes, in this instance, despite the major German effort to convecivbozt
Germany las in abundanagnto synthetic petroleum.

Since 1945, oil has played a powerful role on the international stage. The OPEC Petroleum embargo was
used as a weapon to put pressure on the USA and a number of Western nations during the Yom Kippur
War of 1973between Israel and a coalition of Arab states led by Egypt and Syria. This raised the prices
of oil to an unprecedented level and led to the first pagir global recession. Some scholars also claim

that the progressive weakening and subsequent collapsth@fUSSR in the late 1980s was directly
linked to the oil price collapse which happened after 1986, as it represented a serious loss in revenue
for this oilproducing country. Oil also played an important role in the Iranian Revolution of 1979, in the
Iran-Iraq war of 198aL988, in the Gulf War of 1990/91 and the Iraq War which began in 2003. It is also

in the background of the Israeli/Palestinian conflict.

It is thus pertinent to ask whether we are not putting our societies at risk by relying so heavdgsil

fuels. In the same way as slave owners constantly worried about slaves escaping or revolting, we also
worry about our suppliers of oil or gas stopping to deliver the precious liquid. This scenario has
happened more than once in recent times, iasthe case recently when Russia cut off natural gas
shipments to Ukraine. As a result, industrial countries have also become involved in an increasingly
violent politics of oil from Iraq, to the Sudan, to Nigeria and elsewhere, leading to thé&nesiin 2003

slogan, 'no blood for oil'.
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5) Ecological impacts: Ecologically, oil has had an important impact on the environment, at four
different stages of its exploitation.

a)

b)

d)

Extraction oil extraction has always beenmessy affair, since the time of Drake, when the soll
at the place of extraction was covered by mud, and made up of a mixture of oil and earth, to the
2010 Deepwater Horizomil spill in the Gulf of Mexico (see for example Myrna Santifige
Ecology ofdil, 2006 for more on the ecology of @iktraction).

Transport:the transport of oil can be damaging is several ways, for example when an accident
occurs which results in a black tide, such as in the sinking of the Torrey Canyon off the coast of
France ad the UK in 1967, or the Exxon Valdez oil spill in 1989. But it can also be ecologically
damaging when the transport of oil requires the construction of pipelines in ecologically
sensitive areas, such as Alaska.

Combustionpetroleum and fossil fuels, vem burnie.g. in power plants or in cagare also
harmful to the environment in several ways: they create air pollution, directly or indirectly
causing a range of respiratory and other illnesses. In further units we consider the impact of the
4,000-12,000who died because of the London 'smog' of 1952. A plausible estimate for the total
number of deaths caused by air pollution in the 20th century @nillion, comparable to the
global death total from World War Il. And of course, we are now well awhtieeopotentially

much more threatening consequences of the burning of fossil fuels in the form of increased CO2
concentration in the atmosphere, leading to Climate Change.

Indirect effectsoil has also a powerful impact indirectly in what it giveshesgower to do and

undo. To give just a few trivial examples, much of the deforestation which took place in the
twentieth century would arguably have been much slower if men had not been able to use
chain saws. Similarly, several species of whales wouldhane come so close to the brink of
extinction so quickly if bigger coal or-diliven boats, had not taken to the seas. For instance,
some whalers from the USSR were as big as aircraft carriers, enabling them to not simply to
hunt whales but process theas floating factories.



CASESTUDY

THE ADVENT OF FOSSFUELS AND THE ABOLITIONF SLAVERY

What the harnessing of fossil fuels achieved in the sphere of work Hselhistoric
liberation from muscular toit abolition [of slavery] achieved in the soc&phere. They
were connected events and roughly simultaneous. The use of inanimate energy gradually
made labor less scarce, and forced labor less appealing. It made communication of
antislavery ideas easier. It made the imposition of Europeansiaierymorality upon

Asia and Africa easier. In some settings, the abolition of forced labor made the use of
machinery and inanimate energy more economic. Worldwide currents of demographic
growth, industrialisation and energy use, and egalitarian morality @llel together to
refashion the human conditioh

The following is adapted from Jed&rancois Mouhot, 'Free the Planet' History Todaigust 2008, 424

We often approach slavery with the underlying assumption that our western civilization is now morally
much superior to those barbaric slave owners' societies. But are we really so different? Are we really
morally superior? If we look at our current attitude to fossil fuels and climate change, on the one hand,
and the behaviour of slave owners, on the atheéhere are more similarities than one might
immediately perceive.

Historians have long argued that there are numerous links between the commerce of slaves and the
Industrial Revolution. Slavery encouraged early industrial production in a circulatwapannelling
demand for goods and providing capital for investments. The slave trade stimulated production: slaves
were exchanged against goods produced by manufactures in Europe, such as textile or firearms, and the
demand for padlocks and fetters to aim slaves represented a significant market for burgeoning
industrial cities like Birmingham. Goods exported by planters helped create the first mass consumer
markets in the world and made Europe dependent on imported commodities. Plantation agriculture
also resembled ‘factories in the field" which prefigured the manufactures of the future. Fjeady
though the importance of this phenomenon is still debaiedme of the capital accumulated by slave
traders and planters fuelled investments back into newchineries, which helped the Industrial
Revolution to kick off. Slave traders therefore played a signiftdaperhaps indireafrole in the
establishment of the industrialist system at the core of our contemporary societies. It is another
'inconvenient truh' that the very same people whom we consider today as incomprehensible
barbarians, played such a significant role in establishing the basis on which our contemporary
civilisation rests.

Ironically, there are also connections between the industrial kéian and the demise of slavery. A
striking correlation in time exists between the rise of aslivery movements and the appearance of
steam machines. Was there a more than coincidental correlation between the two phenomena? A few
industrialists at theitne perceived that steam power might ultimately reduce the need for slaves. For
example, Birmingham manufacturers Boulton and Watt, who opposed slavery on moral grounds,

2J. R. McNeill, and W. H. McNé&ithe Human Web: a Biretse View of World History 200358



supplied steam engines to the sugar plantations in the West Indies. By doing soottey to reduce
the need for slave labour.

The idea that steam power could and was replacing the work of a large number of people can be traced

back to an intuition of Aristotle: ‘we can imagine a situation in which each instrument could do its own

work ®® | aKdziGdftS g2ddZd R GKSYy 6SI@S 2F AiGaStFXo Ly
difficult to estimate to what extent these ideas were widespread at the time of abolition, but they were
certainly not secret. Many Luddites held similarwse they believed that labotgaving technologies

triggered unemployment by reducing demand for labour. In 1832 John Quincy Adams (a former United

State president and a prominent Abolitionist) reported to the Congress that 'the mechanical inventions

in Great Britain were estimated [in 1815] as equivalent to the manual labor of two hundred millions of

people'.

Robert Dale Owen (the son of British socialist Robert Owen), who supposedly had some influence with
Lincoln prior to the Emancipation Proclamatiotgearly equated steanpowered machines to slaves,

and their owners as masters, in a lecture given in 1848: 'Great Britain may be said to have imported,

from the vast regions of invention, two hundred millions of powerful and passive slaves; slaves that
conglzYS ySAGKSNI F22R y2N) Ot 20 KAy3IT aftl @Sa GKIG &f S
submissive, obedient, from whom no rebellion need be feared, who cannot suffer cruelty nor
SELISNASYOS LIAYyd X ¢KFG FAR X &iSsbiereskigilg, yhuskhsheY | St
rendered him a master instead of a slave, a being with leisure for enjoyment and improvement, a
freeman delivered from the original curse which declared that in the sweat of his brow should man eat

bread all the days of higd .

The connection between steam powered engines and the demise of slavery is however not a
straightforward one. Machines were not yet advanced enough in the eighteenth or nineteenth century
to effectively replace the work done by slaves (this to@cplgradually during the late nineteenth and
twentieth centuries, when tractors, washing machines and other devices started to replace human
work). Most slaves in the USA worked in cotton fields where machinery started to appear on a large
scale only mucHater. If there had been an easy substitute for the work of slaves, America would
perhaps not have had a civil war. The intuitions of people like Owen remained mostly irrelevant to the
wider public at the time. During heated debates on slavery, aboliti®mis not seem to have used this
argument. However, it is not necessary for something to be voiced or a connection to be made at a
particular moment in history for that connection to have happened. Historian William McNeill has noted
how 'processes of whiccontemporaries were often quite unaware mattered more than [conscious]
purposes' of the sort that conveniently leave written records for historians to decipher. Hindsight often
provides the opportunity to see things that were not perceived by contempgesatt may be that one
enabling or facilitating condition for the abolition of slavery was that there was a growing feeling that
slaves could eventually be replaced by steam powered machines. The industrial and technological
advance created a difse feeing of human progress.

Few people, therefore, thought that steam powered engines could replace slaves in the nineteenth
century. However, this makes no difference to the fact that there are actually nowadays a growing
number of people who convincingly arg that modern technology has replaced slaves. Is it far fetched,
then, to go one step further and draw a comparison between our attitude and actions towards oil, gas
and coal and the attitude of slave owners? | will argue that it is not, for a numbeasbtns.



To start with, as an author recently put it, 'today the United States is as dependent on fossil fuels for its
patterns of consumption and production as its South was on slavery in theniméteenth century'.
Another study published in 2006 hasosin that ‘'through its use of energy, each European has at its
disposal about a hundred slaves called plant machines, trains and cars, ships and planes, tractors,
central heating, white goods, lawnmower and ski tow'. That is, if we wanted to do without any
petroleum, coal, natural gas or electricity, we would need to employ about a hundred persons working
full time for us. The authors of the study ask: 'who had the possibility, only a century ago, to afford the
equivalent of several tens of servants to ged fwashed, transported, diverted, and so on, with the sole
product of one's work? 'lt is no wonder that people in the nineteenth and twentieth century quickly
adopted new energies and machines, or that the majority of us want to continue to enjoy the
undeniable and numerous positive aspectdagsitfuel powered machines.

Secondly, slavery caused harm to human beings, as does our current large scale burning of fossil fuels.
Some might argue that it is not possible to compare pain triggered by the savels and pain caused

by the use of oil, gas or coal, as in the latter case we are dealing with unanimated objects that cannot
suffer. However, when we burn oil or gas above what the®®iem can absorb, we are causing pain

and suffering to other humarbeings. The conclusions of the Intergovernmental Panel on Climate
Change (IPCC) make it clear that the release of carbon dioxide is already causing harm and suffering and
is forecasted to produce much more in the future, by increasing droughts and flodtdnegtening crop

yields and displacing large numbers of people. Also, what should we do of the moral problem that in a
world where world grain stocks are at a-g6ar low and where poor people struggle to find enough

food to feed their families, we aregreasingly burning food to run our cars or heat our homes? Filling

up a 4x4's fuel tank with ethanol uses enough maize to feed a person for a year. Put starkly, we, the
rich, are buying up food to run our cars at the expense of the world's poor.

It is possible to interpose that when we hurt someone without realising it, we cannot be blamed as
severely as if it was intentional. But this argument only stands as long as we are ignorant of the fact that
the way we live is having damaging consequences foersthit is not the case any more. Another
objection is that burning fossil fuels has also positive effects. The hospitals, schools, roads built today
thanks to the use of petrol will be endowed to future generations. A lot of people also think that a rise
in temperature by a few degrees in Britain will improve their lives. However, these arguments are
erroneous as the predicted overall damages, according to the IPCC, far outweigh the positive impacts
Climate Change may have. The same kinds of argumentsiwéaet used by slave owners to justify
having slaves. They said that the work of slaves would benefit future generations too and that slaves
were actually better off being slaves in America rather than working in 4ileveconditions in
nineteenth centuy England's factories. Freed slaves were also supposedly unable to feed themselves or
be responsible for their own fate.

It is also true that it is almost impossible in our contemporary world, even for the most virtuous of us, to
live without relying onsome sort of energy of the fosdilel variety. If we cannot do otherwise, we
should not be blamed, for we cannot prevent ourselves from indirectly hurting other people. As
individuals, we are subjected to constant incitement (from governments, corpoatmm others) to
consume ever more goods or foreign holidays. We are perhaps as much victims as culprit of this
consumer society. However, our moral duty, once we become aware of the evil of the system, is to
resist it. We know that some emissions are natising any harm because they are absorbed by the eco



system. To be free from hurting other people, we must get a fair share of carbon dioxide allowances per
person, and we should keep the overall international emissions under the threshold of what vat&ldwi
carbon sinks can safely absorb each year.

A last objection to my comparison is that definitions of slavery all emphasise the idea of complete
ownership and control by a master over a person who is legally owned by someone else and has to work
for them. Now, surely, we do not own any other human beings and if we can afford to live even more
comfortably than slave owners in Antebellum America, we do not compel anybody to work for us for
free. Slavery denies people autonomy (expressed asoselérship, o liberty, or making decisions

about one's own life). Our causing the harm of climate change does not directly do this. However, this
objection can in turn be challenged on two grounds. Firstly, the availability of comparatively cheap
energy enables trangpt of foreign goods on a massive scale and over large distances. As it is
inexpensive to transport those goods from the Far East to Europe or America, it is possible to import
products made in often slavée conditions for a fraction of what it would sbto produce them in our

own countries. We have delocalised slavery far from view, but it still exists and we benefit from it.
Secondly, the harm of climate change often amounts to violence or force against a large number of
people. Climate change, liké § ASNEBES> Aa I fNSFIRe oFyR gAff AyONBI
miserable, and limit the possibilities they have for living a good life. Floods, droughts and sea level rise
will force millions of people to become refugees; their land will be takemy from them and they

might have to work in slave like conditions instead of growing their own crops. If the most pessimistic
predictions of the IPCC materialise, it is even possible to argue that the consequences of Climate Change
will be far worse andbng lasting, and affecting a much larger number of people, than slavery ever did.

Comparing the attitude of slave owners and our own attitude to petroleum is therefore both adequate
and useful. It is useful because so many people nowadays agree thatgpwlaves is wrong. If we
accept the analogy, it follows that we are enabled to see the evil of continuing to live as we currently
do. We all want to identify with abolitionists, but at the same time we know that the slave owner in
each of us will want toesist change. Our abundant energy gives us an extraordinary power (it is ironic
that the same word in English is used both for 'power' and 'electricity’) but we should never forget that
power corrupts. If we do not change, we and our children will payiheéor the consequences of our
reckless activity. Moreover, future generations will look back at us in a few years time and wonder how
our early twenty first century civilization could have been so backward and live in such appalling moral
conditions. W they see that western societies had some mitigating circumstances? That until relatively
recently, we did not know the devastating consequences of our actions? That the vast majority
genuinely thought fossil fuels were improving the lives of all peopl¢he planet? That we were also
suffering ourselves from the fossil fuel bonanza, through obesity, pollution or loneliness and had
become surreptitiously addicted to the substance? Probably not. They are more likely to curse us for the
damage we will havdone to the planet. Surely, they will say, these were barbarian people.



STUDENFCENTERELEXERCISES

1) DISCUSS THE CASHUDY ABOVRABOUT THE ADVENT GFOSSIL FUELS AND THBOLITION OF SLAVERDO
YOU AGREE OR DISAGREBOUT THE COMPARIS BETWEEN THERE OF SLAVES AND THBE OF FOSSIL FUELS
ARE THE TWO PROBLEM®MPARABLRWHAT ARE THE DIFFERENES

One way of considering our dependency on ‘virtual' slaves is to try and see how many people we would
need to replace work done by our machines. At thel erfi the nineteenth century human labour still
made up about 9%er centof all industrial work in the US. Today, it constitutes onpeBcent At the

turn of the twentieth century, for authors such as Joseph Hart, or Oscar Wilde, the steam engine was
the functional equivalent of servants or slaves. However, the term 'energy slave' (and subsequent
efforts to quantify how many 'energy slaves' people were using on average in the world), seems to have
first been coined by American energy philosopher, RicBarckminster Fuller, in the early 1950s. Fuller
estimated the average amount of mechanical work a healthy human could do in a year. This concept has
since been used very widely. Different methods of calculations have provided different figures for the
number of 'virtual slaves' working for us. These estimates vary, depending on whether one considers a
global average or estimates by country. Taking a global picture, Fuller estimated in 1950 that each
individual on earth had then at his disposal about 38 tggeslaves'. Ivan lllich then propagated the
term but without trying to quantify exactly how many slaves were used. McNeill has given a recent
estimate of twenty energy slaves ‘working 24 hours a day, 365 days a year' for each global citizens
(McNeill, Sonething New 2000, 15). The contrast between the West and the rest of the world is
striking: 'the supplementary energy used per person is equivalent to 15 energy slaves in India, 30 in
South America, 75 in Japan, 120 in Russia, 150 in Europe, and 300Uniti States and Canada’
(Craiget al Resources of the Earii®96, 103).

If we wanted to have the same lifestyle without any petroleum, coal, natural gas or electricity, we would
need to employ several dozen persons, or more, working full time for his. astoundingly high figure
comes from the fact that a single litre of petrol contains the equivalent of about 9 kWh of energy, while
the output of an average human being is about 3 kWh in the course of-lzodQworking week.
Compared to the amount dabour offered by fossil fuels, we pay little for our oil. It is no wonder that
people in the nineteenth and twentieth century enthusiastically adopted new energies and machines, or
that the majority of us want to continue to enjoy the numerous positivpeass of fuelpowered
machines.



2) IMAGINE WHAT LIFE WQLD BE LIKE WITHOUT®SSIL FUEL$1OW WOULD YOU CLOTHDYRSELR

Think of all the steps required to produce a piece of clothing (see the short film 'The Story of stuff' in
resources). Now, can youittk of any piece of clothing you are wearing today that would not have
needed some input from fossil fuels, especially oil? Most of the things we wear contain some synthetic
fibres (from Nylon to Gor@ex). Even natural fibres (cotton and linen, for exajptequire heavy
inputs from artificial fertilisers and pesticide (both of which are derived from oil or natural gas). Even
when these plants are grown organicailg. without artificial fertilisers and pesticidglsrmers almost
always use tractors andtwer machineries that rely on fossil fuels. Cotton also requires irrigation, and
the water is often spread on fields using pumps running on fossil fuels (even if they are electric, the
electricity is almost always generated from fossil fuels). Even ifcaneimagine a situation in some
countries, where wages are low and oil is comparatively more expensive, where cotton or linen can be
grown with virtually no fossil fuels, the raw cotton needs to be transported from the place of production
to the place whee it will be transformed into clothes. It then needs to be sent to the place where it will
be sold to the consumer. This will almost inevitably involve the use of fossil fuels at some stage along
the way. The same is true of wool and leather. Even if gmgine animals grown on organic farms that

are not fed by plants that have required large inputs of nitrogen fertilisers (made from natural gas), you
still need to process the raw cotton and leather in factories that will use large amounts of fossil fuel
based energy. Thus, practically all our clothes today are produced on the basis of heavy fossil fuel
inputs. This is the reason why before the industrial revolution most ordinary people would only have a
very limited number of clothes, which they would ctargly repair and mend until they were finally
worn out. As David Nye noted in his ba®knsuming Powein 18" century North America shoes were

still a luxury that not everybody could afford, even in winter.

Similarly, how would we grow food withoutdsil fuels? Who would grow the food? Where would it be
done? What would things be like without freight lorries to bring food to you? In what ways would life
potentially be better or worse? Repeat the exercise with any item of food that you have eatendoday
objects you can see in the room where you are now. Between now and [next week], observe carefully
what you eat and the objects you use, and come with a list of items that have not used, at any time
during their production and until they reach you, dogsil fuel inputs.

[Note: for group leaders: there are very few such itehcould personally think ofiegetables or fruits
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have been grown strity organically, if they have not been watered by the main water supply (heavily

reliant on fossil fuel to pump the water to maintain pressure in the tap); if the person who grew the
vegetables never used any electrivat petrol driven device to ploughe allotment/garden or cut the

weeds, etc.. As far as objects of ordinary consumption are concerned, they virtually all have required

some fossil fuel input at one stage or another.

%It would be fine to use an electric tool ifist powered by renewable energy (wind, solar, or hyeliectric).
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UNIT 7: DEALING WITHOLIMATE CHANGE THE ECONOMIMIMENSION

INTRODUCTION ANDEARNINGOUTCOMES

The pervasive acknowledgment of anthropogenic climate change as reality is commonly attributed to
the triumph of science. From the Earth Summit to the IPEGI8th Assessment Report, the facts of
have been pushed outwards from the labs and monitoring stations onto TV screens, newspaper pages
and the desks of top executives and policy makers. Now, so the narrative goes, even corporate business
elites have becme enlightened enough to want to act. Business is convinced about the reality of
climate change because scientists have convinced them. And in turn, scientists have convinced them,
because they themselves, within the scientific community, are consenstailyinced by a correct
understanding of nature. Put bluntly, business is said to be acting on climate change, because it is real.

However, climatological knowledge of itself is not sufficient to explain the emergence of a purported

'green economy'. As reat events suggest, the formulation of climatological knowledge is as much

within the world of science as it is in the world of politics. Climate science, as with so many other truth

claims through the history of science, has become politically relevarthg¢oextent that it can do

something elsein this case, provide substantial political and economic opportunities and improve
material lifeconditions around the globe. In many ways, climate change has become certainty through
economic analyses and investntestrategies. This is why the language used to describe its effects is so
anthropomorphic: climate change is something thatpacts oni KS WSO2y2Y@TQ Wl FFSC
WKIENYaQ yraAz2ylrt aSOdNAGET WKdzNI a @l canfic6 Thg BNDP RQa  LJ
I dzY 'y 5SS @St 2 LIV Sy lightNBEUIANIE GO IO A&y F TBNIOK ' YIS>ZQ gKAE S
0 K tadklingOt A YF GS OKIFy3aS gAff 6S 2yS 2F GKS Y2ad AYLR

In this unit we explore the ways which the world science and political leaders have come to see

climate change as amconomicagency. We will see that the social and economic dimension of climate

(and climatology) was not unknown or unimportant to past generations. In fact, climatologyanaly

seen as the average weather or the trends in atmospheric variations. It was more often regarded as a
G222t 2F a20Alf IyR SO2y2YAO LI IYyyAyad WeKSNBE Aa
| SyySy SINIe& Ay (K &n ayployaSiédSeSuhération @fStyeliddily BakiatiodsioK
[atmospheric parameters] if the person who describes such occurrences does not deduce from them
d2YS LINI OGAOFE AYTF2NXYIGA2Y ®Q

In the modern period, since c. 1700, climate and weather became particgerminent in discourses

dealing with epidemics, law, transport, the military, agriculture, New World settlement and town
planning.Adam Smith compared climate with taxes in terms of the scarcity they might lead to. With the

rising concerns over indusdli pollution, fluctuations of trade, insurance costs, energy physics and ice

age theories, climatology became pertinent to both popular welfare and economic growth. In 1880, an

' YSNAOFIY fF6g&8SN) O2yaARSNBR Al | T M goefmedt@Sy G Af |
become obliged to protect the meteorological rights of their subjects, using state institutions to procure

Wiz SOSNE OAGATSYy (KS ySSRT¥dzA Y2dzyd 27F LIzNB | AN
Angus Smith, unwittingly &¥NJ SR 2y 2y S adzOK LINR2SOU 6KSYy KS
collaborate with manufacturers in reducing emissions in a way that would raise both the productivity

and profits of the emitterga model with a continuing appeal for corporations and govemisdo this

day.



Economists took up the issue as well. William Stanley Jevons, at Owens College, wrote in 1866 on the
asSlazytl f AYLI OG0 2F 2dziR22NJ IyR fSAadaNBE YIN)Sida
financial decisions to raise interest egt In the twentieth century, Sir Napier Shaw and H. Stanley

Jevons worked on seasons and crops; William Beveridge on the correlation between export index
variations and the changes in barometric pressure while Henry Clayton established the correlation
codficient between commercial panics and rainfall deficit in the Ohio Valley. Implicit in such studies was

that economics and meteorologharedinterests, and that a research on climate patterns would hedge

2FTF FdzidzZNBE (NI RS N & pfahe waatBeP @ oled and thewRairéation With yrapg f SR 3
cycles in different countries would also be of great value to economists, as the foundation of an
intensive statistical investigation of industrial fluctuations. Governments and universities shoulié devo
meteorology and economic statistics funds for research on the same scale as those devoted to
FAdNRy2Yesx 3AS2f23e83x LKeaAOad IyR OKSYAAUNR®Q
¢tKAa OFYS (NHz2S gAGK |1 Styvydzi [FYyRaoSNBE 2F GKS ! {
who in 1946 wrof G KIF G ! YSNRAOlIY Of AYlF(iSa &akKz2dzZ R 6S &aSSy
YEGA2Ylf o0SYySFTAGAY O2yadAddziaAy3da W GSNE AYLRNILF Y
climatology could translate into uses addressing expenditures in hgpub#ating, airports, alveather

highways, dam construction, flood control, and wind power. This vision was shared among
contemporaries who worried that climate and weather, as basic natural resources, are not sufficiently

turned to good advantage. The &e of the National Weather Bureau argued that. JSNX' | y Sy i OKI y
Ay OfAYF(GS O2dzAZ R ONARYy3I NUzZAY G2 2dzNJ SYGANBS o0dzaAyS
used the weather report, and more than a million listened to the weather forecastwissn 1946!

¢CKS LINAYOALX S GKIFG WLISNYIFYySyid OKFy3aSa Ay OftAYIFGS
thus, fundamental to all political discussions about climate change, past and present. It continues to

inform the economic perception alimate and the scheduling of future climate change effects. For
example, during the 1970s, there was an increased interest to identify adverse climate as a major player

Ay GKS SO02y2Yeéex SalLISOALl f f Elimated NidtotydahdituzNdied Worldzo S NI |
OMPYHO adzYYIFNART SR GKA& Ay | RAaOdaaizy 2F 6KFG KS
only extraordinary heat and drought in Russia, China, India and Australia caused significant grain
shortages but also caused c. P00 thousind people to die from drought in the Sahalso causing

mass migration southwards. Coffee harvest declined in Ethiopia, Kenya and Ivory Coast and the impact

of El Nino ruined anchovy fisheries in Peru and Ecuador. The net effect was a first drop & Mk R Q &

total food production since 1945. There was some debate as to which aspects of 1972 wesévetort

and which were the signals of longer term trends. Yet arguably this simply added to witiat

hindsight, may have been the first global concern @biie climatological future. The concern was

perfectly summed up by Lord Zuckermabotht NA YS aAyA&adSNI I SIGK FyR (KSYy
Adviser in KA a adrdSYSyid GKIFG WoYelyQa LINBaSyd LRtAGACGC
couldreséi G FNBY YI22N) OKIFy3aSa Ay OfAYI 1S®Q

l'd GKS alryS GGAYS:I (KS SO2y2YAad 2AttAlFY 5@ b2NRKI
OMpPTTO 2dzif AYSR 2LJiA2ya F2N) SYraAaairzy O2ydiNRft | yR
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Other studies followed Nordhaus' leaddmong the first European assessments of climate change

impacts were the studies undertaken by the Environmental CommitteeeoQttganisation of Economic
Cooperation and Development (OECD), while in the US a major report, written by J. B. Smith and D.



Thirpak was commissioned by the vitnnmental Protection AgencyEPA). During the 1990s',
researchers worked out economic modelsnms® of which predicted that, for example, doubling
greenhouse gases would cause lang damages in the US equal to abouR 26 of Gross Domestic
Product, even if a small amount of warming would produce marginabeeéfits in US agriculture and
forestry h @SNJI ft £ = (GKS &OKSRdzZ Ay3a 2F RIYIF3Sa OFdzaSR o
long term effects, making climate change a public 'bad' and an example of #@led global stock
externality. In 2006, the British governmespponsored SterriReview was forthright in proposing that
dealing with such an externality required immediate action.

D



CASE STUDZCQLIMATE ASECONOMIGAGENCY

Classical readings of climate assume that the material prosperity of a nation or region depend, in

part, on the costraints imposed on development by the physical circumstances and/or forces

beyond human control. To hedge off a crisis, societies have developed mechanisms of coping, some

of which have involved predictive skills based on environmental regularities. ldowenstually every

past society has had a repository of rules to alert and prepare for a contingency. Weather sayings,
KSFHfOK Yl ydzZ £fas ¥FI NM&dedldgical dphemefd; OrRinstangeR have Dhéehl P

used as social insurance tools whose vBlidelied on perceived correlations between what was
20ASNVWSR IyR ¢gKIFd ¢la AYLSYRAYy3IY WwSR aie +id yaA
AKSLIKSNRQA 4FNYyAyaIQd hiGKSN) 122t a8 AyOf dZRSR (GKS AyT
finding outwhich crops were affected by seasonal extremes, or human error. In many instances,

such knowledge crystallized into a norm. The fact that corn rather than katk beengrown in a

certain area meant that corn, rather than vineguld begrown inthataré ® ¢ KA a Waidl oAf AGe@
gra GKS aidlryRFNR F3aFAyald ¢KAOK WOfAYIFGS OKFy3aSQ ¢

As variations in climate distinguished regions from one another by what they could produce, local
methods of extraction and export of commodities ihefd different economic cultures. For example,

during the colonial era, a policy directed toward extracting tobacco, sugar, tea, and spices was
RSLISYRSydG 2y (GKS GNIRSNRa FoAtAGe G2 t20H40S GKS
identifying optimal sites of exploitation and routes of transport. In these matters climatology served

an important role. It justified the choice of a colony and the value of native goods. Colonial
LINEY2GSNR dzaSR OfAYIFOGS Fa | {x&kkiNBlleAbddadse itg I NNJI y
determined the potential of staple products based on the ease of access and cultivation. This
particular role of climatology can be found in numerous eighteenth century documents, from legal

tracts and contracts to trade pamphletsn@ daily news, to climatological treatises and travel

journals. Many of their writers understood climate asagencyproductive of value and considered

itas anactiveforceh y aKIF LJAYy3 GKS ¢g2NI RQa SO2y2Yeod

It was common to speak of climate asatoolfn Y I G SNALF f LINBPRdAzOGA2Y 2F 322
produces Y2NB NRBO6dza G | yR KFNRe LIS2LX S (Kprogducks?2 i 02 dzy (
|l 2NBSa 6KAOK |NB Yz2ad adaAadlotS TFiekldd posdessed Of A Y I (i ¢
Wl 6 dzy R bogdxérn ¢ ffuits such as these northern climgtesducd Q Ay [ | LIX I yYRY W{iKSE
of the Soil and ClimatgroducesRA FFSNBy i {1 AyR& 2F LX Fyda | yR TNz (2
Plants and Living Creatures, that are not to be met withkirSt { 2 dzi KSNY t I NIaQ®o . @&
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supplie® & A (i BuchCead\simitar formulations juxtaposed climate with production, supply, and

yield. The meaning of such terms in large measure derived from a discourse that put labour and

climate in a compensatory relationship: where climate failed, labour compensatedre labour

failed, climate compensated. That industry compensated the failings of climate put climate and
flro2dz2NJ 2y F LI N YR YIRS OfAYlLG2ft23e Iy AyaildNdHzrS
indifferent climate, by skill and industry, may be aeao furnish out not only the mere conveniences
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STUDENFCENTREDEXERCISE

QLIMATE (CHANGBH AS ANECONOMIASSUE

In this exercise, students will come to grips with the economic readings with climate through a
comparative exercise. We A f t FANRG F2ff2¢ WSFYy tASNNBE t dNNE QA&
9FNIKd 28 gAff FANBG Mandrial on the Coufitry STEKABaNATIB)tof NB Y t dzN
RAAO0O2OSNI ¢gKIFI(d (GKS | dziK2NJ YSI ya o0 withth&deogtitghisad & Of A Y I
FNI YAy 2F OfAYl G2ft238d {GdzRSydGa gAftt GKSy o6S I a
argument makes sense, and if so, how. How does his thinking compare with how we speak about the

climate today? Does it make sense togedhe quality of any particular climate? Purry writes:

As for me, My Lord, | feet that in order to find the best countries on the earth, one must look for them
in the centrer of the fifth climate at the 33 degrees of latitude. For although it is céhainit is
uniquely the sun which gives life to wines, nevertheless, neither the hottest nor the coldest countries
are appropriate not only for vineyards, but for all sorts of good crops and it is only temperate regions
which can be appropriate for therifihe thirty three latitude line is where the degree of fertility and of
temperature of the air exists that we are seeking. Experience justifies the truth of what | have just
established. For | feel sure that if one is in the least acquainted with the vemdwill deduct
gAGK2dzi KSaAdldAzy GKIG GKS NB3IA2ya 2F GKS . FNBIFL
confined in the fifth climate between 30 and 33 degree latitude are the best countries of our ancient
continent. And that the countriesf @ll these regions which are closest to the thirty third degree
greatly surpass the fertility of other@urry, 1718).

Purry is arguing in a way similar to Landsberg;s analysis of American climates as natural resources
(see above). In the economic cemt, then, climate can be seen as a material precondition of
prosperity. But climate can undergird prosperity only if it stable; otherwise, planning cannot be
reliable as alterations in economic activities would entail great costs. In other words, preyenti
climate changeor painlessly adapting togare the economic imperatives which, as the Stern Report
showed in 2006, must be addressed before the costs of inaction become puniStengwrote:

Using the results from formal economic models, the Reieéwii A Y 1S& GKIFG AF 6S R2)
costs and risks of climate change will be equivalent to losing at least 5% of global GDP each year, now

and forever. If a wider range of risks and impacts is taken into account, the estimates of damage could

rise to 20% of GDP or more. In contrast, the costs of agtoncing greenhouse gas emissions to avoid

the worst impacts of climate changean be limited to around 1% of global GDP each year.

The investment that takes place in the next2Dyears will hava profound effect on the climate in the
second half of this century and in the next. Our actions now and over the coming decades could create
risks of major disruption to economic and social activity, on a scale similar to those associated with the
great wars and the economic depression of the first half of the 20th century. And it will be difficult or
impossible to reverse these changes.



So prompt and strong action is clearly warranted. Because climate change is a global problem, the
response to it musbe international. It must be based on a shared vision of -teng goals and
agreement on frameworks that will accelerate action over the next decade, and it must build on
mutually reinforcing approaches at national, regional and international |€&#rn, 2006), for full
access go tattp://bit.ly/d8V27P.

What do these texts tell us about climate as an economic category? Is the concern over climate

OKIy3aS SaaSydaartte + O2yOSNYy 2F (GKS O2yaSljdSyoSa
bestd AYIFGS  ljdzSad F2NJ I WFAESRQ YR LINBRAOGIOTES
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major shift in economic practice save the planet from climatic disaste
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UNIT 8: DEALING WITHOLIMATE CHANGE THE NATIONAL AND NTERNATIONALARENA

INTRODUCTION AND LEARNG OUTCOMES

In recent decadesyur society has been preoccupied with the possibility that humans are changing the
composition of the atmosphere in ways that are harmful to life on earth. In the middle of the 20
century, clean air efforts were focussed on regional problems relatechtake pollution caused by coal
burning. This was followed by concerns over thealted "hole in the ozone layer" and climate change.

In this unit, students will explore how governments and international organisations have responded
respectively to smokeollution and the ozone problem. They will learn what caused these different
episodes of pollution and how societies responded to them. The last section of the module will focus on
recent international attempts to deal with global warming and asks wheteecan learn anything from
previous problems of air pollution which can help us tackle the present crisis. The module ends with a
suggested student exercise that will encourage students to think about past and present issues related
to air pollution, the successes and failures of dealing with these problems and what we can or cannot
learn from them for dealing with today's greenhouse gas emissions.

THE GREATLONDONSMOG

As we have already seen in unit 4 the use of coal increased steadily in Britishdcitieg, the early
modern period, both as a domestic fuel and as a source of energy for industrial activities. This led to an
increase of smoke and soot pollution that would reach a peak in the2@ficcentury.

London was infamous for its combinationssafioke and fog, combined in the word smog, and therefore
SINYSR GKS yAOlYylFYS UGKS A3 {Y21SUd ! ff YI22NJ O
nickname, 'Auld Reekie' refers partly to the sanitary situation of the town as well as to smakepoll

The effects of this air pollution brought cities to a halt, disrupting traffic but more dangerously also
causing death rates to rise. It also had a curious side effect. London became quite famous for its smogs,
and many visitors came to see the @apin the fog, most notably, the artist Monet. He painted the
atmospheric conditions at sunset caused by the smog many times between during his visits in the years
1899 and 1901. A recent study has shown that Monet's paintings of the House of Parliserermot

created from his imagination but that these were firmly based on actual observations made during the
artist's visits to London. It is perhaps the earliest visual record of the great London smogs.

"The Houses of Parliamenty Monet. The paintigs of Monet form
probably the best coloured record of the Victorian smog in London.
Monet.parliament.jpg ©Nicolas PiochiWVebMuseum Parjs
http://virgo.bibl.u-szeged.hu/wm/paint/auth/monet/parliament/

In the paintings of Monet the smog appears harmlessdpcing
vividly coloured skies but the reality could be deadlyweek of
smog in 1873 killed over 700 people in Londbtm.the decades
before the disaster the earliest examples of legislation to control air
pollution could not prevensmog deaths on such scale. The first




piece of legislation was introduced by Home Secretary Lord Palmerston in the form of the Smoke
Nuisance Abatement (Metropolis) Act of 1853. This Act demanded that every industrial furnace and
steam boat navigating on the Thames betwdspmndon Bridge and Richmond should be fitted with
equipment to consume their own smoke, as far as possible, or should burn coke instead of coal.
However, soon after the Act came into force it became clear that there were no arrangements to
enforce the lawThe problem was that the wording of the law was too vague and that many could easily
prove that it was not practical to ‘consume their own smoke'.

However, the real problem was not so much industrial smoke pollution. While air pollution control
legislatiom may have reduced industrial air pollution, any reduction was more than offset by the
increase in smoke created by domestic coal fires. By the turn of tflec@ftury it was becoming
increasingly apparent that the main barrier to improved air quality natsof a technical nature but the
general public's dependence on the use of open coal fires.

During the years of the First World War a parliamentary committee chaired by Lord Newton was set up
to investigate possible legislative options to enforce smogetrol. The secalled Newton Committee
produced its report in 1920 and this formed the basis for the Public Health (Smoke Abatement) Act
1926. The Act included increased penalties for industrial polluters but did not go as far as the lobby
groups had wiskd - with domestic smoke still exempt.

In 1929, the National Smoke Abatement Society was formed and this group introduced the idea of
creating smokeless zones with homes designed for the economical use of fuel, with insulation and the
use of smokeless flieThese ideas influenced a Government Committee chaired by Sir Ernest Simon to
report on domestic fuel policy. Their report, published in 1946, supported the transition to smokeless
coal claiming that in terms of health, cost, efficiency and conveniemesetwere superior to ordinary

coal. The report concluded that a shift to smokeless coal would require positive action on behalf of the
Government. However, there was not much public support to deal with smoke pollution because
reconstruction was regardeds more important than clean air. It would take a disaster to shift public
opinion and shock the politicians in Westminster into action.

In early December 195thick smog fell over London that lasted for five days and led to over 4,000
deaths in excess dhe number of deaths in normal circumstances. The Government panicked and
realized that it had to act immediately. Yet in good Westminster fashion a committee under the
chairmanship of Sir Hugh Beaver was appointed in June 1953 to examine the caustfie@sddkair
pollution and what preventive measures were practicable.

The Beaver Committee presented its report in November 1954 and there was nothing new about its
recommendations which included the introduction of smokeless zones and the relocaiiudustries.

In short, many smoke abatement lobby groups had been pressing for similar measures for almost a
century. However, what was new was the suggestion to put all existing legislation into a single
comprehensive Clean Air Act that covered not ontlustrial air pollution but also domestic smoke.

The recommendations of the Beaver Report resulted in the Clean Air Act of 1956. This Act aimed to
control domestic sources of smoke pollution by introducing smokeless zones. In these areas, smokeless
fuelshad to be burnt by households. In addition industrial pollution of towns decreased because of the
use of tall chimneys and relocation of power stations to rural areas. There is no doubt that the reduction



of domestic and industriatoal burning and the usef smokeless coals have led to a reduction in the
levels of emission of sulphur dioxide, one of the main contributors to acid rain. Indeed, the emissions
fell between 1970 and 1994 by 60%. However, the most important cause of the decline in urban air
pollution was the introduction of new fuels and technologies. The switch from coal to oil and gas as the
main fuels for heating, cooking, transport and industrial activities reduced emissions dramatically. Gas
and oil produce only a fraction of soot, smoke audphur of coal, making the Londemoga thing of

the past. The question that remains is whether air quality in Britain improved because of the 1956 Clean
Air Act or whether this would have happened regardless as a result of the introduction of newrfdels
technologies.

TRANSNATIONAL AND GLOBAATMOSPHERIC POLLUTNO

For most of human history air pollution problems were local or regional in scale, with the exception of
lead pollution. None of these instances of air pollution altered the compositiorh@fatmosphere
significantly to have any loAgrm consequences. That all changed during th& 26ntury with the
emergence of two problems: the hole in the ozone layer and global warming. These two problems were
the result of industrialization of the gleb which was made possible by technical developments such as
the invention of the steam engine, and the internal combustion engine, and the availability of cheap
energy in the form of fossil fuels.

A HOLE IN THEOZONELAYER

The story of the hole in the ome layer started in 1928. It was then that Thomas Midgley invented CFC
(Chloroflourocarbon), a gas that was perfectly suited to refrigerating and for use in spray cans. Midgley
is an interesting individual and historian John McNeill has remarked that &fidghd more impact on

the atmosphere than any other single organism in earth history.' Not only did he invent CFCs but also
discovered that adding lead to fuel makes engines run better. One could argue that Midgley's inventions
symbolize how humankind, yeveloping technology, is supposedly killing itself. However this view is
too simplistic since it was thought initially that CFCs were harmless. In addition, the gas is highly stable:
it does not react with any other gas or substance. This remarkable icakstability made people
confident that there would be few, if any, environmental side effects. As a consequence the chemical
was embraced by industry.

In 1974, Sherwood Rowland and Mario Molina discovered that CFCs are agents that can destroy
stratospheic ozone under the influence of ultraviolet light. By 1977 it was almost certain that these
gases, which were used on a large scale in spray cans and refrigerator systems, were damaging the
ozone layer which protects us from harmful UB radiation. Howeer, governments, pressurised by the
chemical industry, refused to act, since the mechanisms by which ozone was destroyed were by then
not fully understood. It was argued that more data and research was needed to warrant action.

By the mid1980s a severseasonal thinning of ozone over the Antarctic was observed and by 1987 the
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Protocol established a scheme that led to a total global ban of the producti@#Cs by the late 1990s.

In 2003, observed levels of chlorine in the atmosphere peaked and then began to fall. However, they
will remain high for decades to come and it is expected that atmospheric concentrations of ozone will
not return to natural leves before the middle of the century.



Since depletion of stratospheric 0zone has been the first human caused global environmental threat, it
seems a good example of what can be achieved by international cooperation and determined action.
However, on closespection, it appears that if the precautionary principle had been applied at an early
stage, money could have been saved and damage to the ozone layer avoided. The chemical industry
reacted in the same way that the tobacco industry reacted to research gshawed that smoking
caused lung cancer. In both cases the industry in question bought scientific ‘evidence' and launched
public campaigns based on this-called evidence to deny any harmful effects of either smoking or the
use of CFCs. In addition gowerents were successfully lobbied to take no action on the grounds that
there was not enough data to establish any harmful effects. As a result action was delayed for a decade,
which resulted in the formation of the infamous ozone hole over Antarctica. Vitheas decided that

CFCs had to be banned, alternatives that were more difficult to produce than the chemicals they
replaced had to be developed at high costs and in a hurry. If it had been decided in 1977 to reduce the
production of CFCs to levels thatet atmosphere could cope with, and if alternatives had been
developed during subsequent years, the hole over Antarctica could have been avoided altogether.

A combination of luck and foresight neutralised the threat caused by CFCs. If bromine instead of
chlorine had been used on a large scale, the ozone hole would have been global by about 1970.
Bromine and chlorine can be used interchangeably for many purposes but bromine is 45 times more
potent than chlorine to destroy ozone. Luckily, bromine is too exjrenand was for this reason not
widely adapted. More by luck than wisdom the catastrophe did not develop. Next time we might not be
so lucky.

GREENHOUSE GASES

Another major byproduct of industrial activity, transport and agriculture is the increased eamssf

carbon dioxide (CO2) and methane, the two most important of the so called 'greenhouse gases'. These
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the earth surface, the heat is radiated badkoi space but the greenhouse gasses in the atmosphere

traps part of this heat so the earth is much warmer than it would be if it had no atmosphere. This is
essential for life and without greenhouse gases the earth would be permanently frozen. Howeser, a ri

in the concentration of the greenhouse gases caused by industrial processes has meant that more heat
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Atmospheric CO, at Mauna Loa Observatory This figure shows the history of
’ ' ' ’ atmospher¢ carbon dioxide concentrations
380} 1958-1974 Scripps Inst. Oceanography ' 1 as directly measured on top of the Mauna

1974-2007 NOAA/ESRL Wi Loa volcano, Hawaii. This curve is known as
| k 1 the Keeling curve, and is an essential piece
- of evidence of the mamade increases in
greenhouse gases that are believed to be
the cause ofglobal warming. The Mauna
4 Loa observations are the longest record of
carbon dioxide increase available and
confirm that human activity is increasing
15 the amount of this gas in the atmosphere.
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shows the average monthly concentrations of CO2.

Source: Image courtesy of the National Oceanic and Atmospheric Administration,
http://www.esrl.noaa.gov/gmd/webdata/ccgg/trends/co2_data_mlo.gn

The increase in industrialisation has led to an annual increase of 5 billion tonnes of CO2. Methane from
landfill sites and agriculture is increasing at a rate of over 1% per year. Plant life cannot absorb this rapid
increase of greenhouse gases so tiverall concentration of CO2 is rising, and the temperature with it.

The release of greenhouse gases is now recognised as a hazard for the planet. International legislation is
trying to decrease the levels of pollution but the already industrialised c@as)talthough reducing

their levels of pollution, still contribute most to the problem.

NG AND CORPORATE INRESTS

The year 1989 is often regarded as the breakthrough year of environmentalism and saw a surge of
awareness concerning issues ranging fronl pollution to habitat loss and global warming. It was
around this time that norgovernmental organizations (NGO's) started to frame climate change as a
'green’ issue. Large NGOs like the Sierra Club, Friends of the Earth and Greenpeace began to make
global warming one of their top campaign priorities.

In response to the emerging climate consensus, corporate interests started to fundrgatiised lobby
groups to undermine any policies designed to counter climate change.

The most influential of these gups was the formidable Global Climate Coalition (GCC), a grouping of
car, oil and other industrial companies. It claimed that the American economy would be damaged, and
that consumers would suffer from increasing energy prices. They also believed thaipteaeg
developing countries from taking carbon reduction measures would create unfair competition. The GCC
used disruptive and underhand tactics, aiming at discrediting climate change science and to sow doubt
about the necessity of reducing emissions. ppked the experience of the smoking industry lobby to
‘prove’ that mainstream medical science was wrong with regard to the dangers of smoking.

But the GCC found it hard to maintain unity in the face of the growing evidence compiled by the IPCC.
Many maja corporations such as BP and Shell left the Coalition and the GCC was disbanded in early
2002.

However, with the disbanding of the GCC climate sceptics started to employ new tactics from the base
of welHunded think tanks politically aligned with rigiving political organizations. These tactics aimed

at politicizing science itself and portraying scientific consensus as if it were a democratic process. This
meant that climate sceptics demanded equal time for alternative 'theories'. If this was not hiagpen
science could not be trusted, they argued. Since the about 2005 climate sceptic organizations have
sustained a media campaign in which they have repeated this message over and over again, and not
without results. Recent surveys in the United Stated Brnitain have shown that increasing number of
people have doubts about global warming. These pressures from NGOs and lobby groups as well as
public opinion have had a considerable influence on the formal political negotiations.



INTERNATIONAL POLITEEOFCLIMATE CHANGE

In 1988 the World Meteorological Organization and the United Nations formed a joint organization: the
Intergovernmental Panel on Climate Change (IPCC). This new body was charged to fairly and openly
assess the science and seeimnomic chlenges that societies are facing in the light of climate change.

To date, the IPCC has published four full assessment reports in 1990, 1995, 2001 and the most recent
one in 2007. The reports are a comprehensive review of the current state of scientifidekiye about

global climate change, bringing together evidence of changes in the chemical composition of the
atmosphere, evidence of warming of the climate system, understanding of the human contribution to
the observed warming, and projections of changedhe global climate expected during the next few
centuries.

The IPCC is only a scientific reporting body and has no powers to broker any internationally binding
treaties to reduce the emissions of greenhouse gasses. The first attempts to come teraationally

binding agreement over reducing greenhouse emissions took place at the Earth Summit in Rio de
Janeiro in July 1992. During this summit, a preliminary meeting of tiwalll Conference of Parties
(COP) was held. At that meeting, 154 countsemed the Framework Convention on Climate Change
(FCCCQC), a treaty that committed signatories to voluntary cuts in greenhouse gas emissions, with the goal
of bringing those emissions down to 1990 levels by the year 2000.

The Convention recognized the & climate system as a shared resource whose stability can be
affected by carbon dioxide and other greenhouse gases. But since developed counties have been
historically the main emitters of greenhouse gases, much of the convention was devoted to
recommendhtions for those countries to reduce their emissions of greenhouse gasses.

The Convention entered into force on 21 March 1994, after ratification by more than 50 countries the
previous December. To date, 192 countries have ratified the Convention, awgdalihe FCCC. The
first meeting of the signatories, the smlled COPL1, took place in Berlin in 1995. It was not until COP3 in
Kyoto in 1997, five years after the first meeting in Rio, that industrialized nations finally agreed to hard
targets for cutsn carbon dioxide emissions. The Kyoto Protocol committed major greenhouse gas
emitters to an average reduction ofgger centcompared with 1990 levels between 2008 and 2012. An
important detail that would have huge implications for future negotiations vilaat developing
countries were exempt from reducing their emissions.

But the effectiveness of the Kyoto Protocol was undermined when the world's biggest greenhouse gas
emitter at the time, the United States, walked away from this international framewotidarch 2001.

Their justification for this course of action was that Kyoto would damage American economic prospects,
that consumers would suffer from increasing energy prices and that large developing countries would
0SYySFAL i GKS ! {ywid noSHateI$oycdr SeirceBidsiordzilBeselafgdments were
almost identical to those used by the Global Climate Coalition.

Without US patrticipation, the American delegation was relegated to observer status, as negotiations
moved forward. Notwithstandinghe absence of the United States as partners in the international
framework many countries moved forward and signed the treaty, including all the countries of the
European Union and Russia.



During the 11th COP meeting held in Montreal in November 20@&icaessor to the Kyoto Protocaol,
which expires in 2013, was discussed for the first time. Given the small scope of emissions cuts involved
in the Kyoto Protocol, a new framework extending beyond 2013 was seen as the best way of restoring
momentum to the fght against climate change.

In 2007, the international community took a decisive step in Bali, Indonesia, in their discussion for a
'post-Kyoto' treaty. Parties at the COP13 negotiations adopted the 'Bali Action Plan," which committed
them to a followup treaty to the Kyoto Protocol by the time of the 15th COP meeting in Copenhagen,
Denmark, in December 2009. The expectation was that the meeting in Copenhagen would result in a
comprehensive new treaty to limit greenhouse emissions. But things did not@wding to plan. The
climate meeting in Copenhagen did not end with the hoped for comprehensive treaty that would
replace the Kyoto Protocol. In essence major differences in approach between key countries, and
especially between thgroupsof large populéion: low wage developing countries labelled as the BASIC
countries (Brazil, South Africa, China, India, and ASEAN) and the large OECD players in the form of the
US and the EU resulted in a stalemate. The large developing countries like China, Indlian8r&nuth

Africa resented the pressure from rich western nations for parity in economic decarbonization at the
very moment when their countries were enjoying rapid economic development. China, for example, is
willing to cut carbon emissions but rejedegyally binding targets for large developing countries. At the
same time, China wants rich countries to be legally bound to a treaty tiheintemissions.

African developing countries want rich countries to pay poor countries for the mitigation oftelima
impacts. Theyhave proposed a climate mitigation fund to reach $100bn a year by 20R€.China,
African nations want rich countries legally bound to cut emissions to 40% below 1990 levels by 2020.

Another strong voice in Copenhagen was a group ofldgimg islands and coastal nations. They literally
fear they will disappear into the sea if temperatures rise beyond 1.5 degrees centigrade. In order to
prevent the flooding of their territories thelgave lobbied for a goal to cut global greenhouse erorssi

by a whopping 8per centby 2050.

And finally, it is not surprising that gofoducing countries led by Saudi Arabia have been lukewarm to
climate science and a climate agreement. Together they pressed for compensation to offset any decline
in oil export revenues due to any reduction in carbon dioxide emissions.

All these voices with their own agenda's made negotiations almost impossible and the outcome of the
Copenhagen meeting was an unusual small document of three pages. This small documenedantai
non-binding accord that for the first time made 2 degrees Celsius the maximum acceptable global
temperature increase an official guideline, rather than a EU aspiration. It also put in place a
commitment to significant funding for developing natiomsddapt to climate change, although falling
short of the $100 billion a year demanded by African nations. On the other hand, no hard emission
reduction targets were set. This was left to the next meeting in Mexico in November 2010.

LESSONS FROM THE PAST

Many regard the Copenhagen climate conference as a failure and much rests on future negotiations to
limit the impacts of global warming. Looking at the history of pollution and environmental problems,
the question arises if we can learn anything from th&28mog disaster and the ozone problem.



In the case of smog in Britain, the underlying causes had been known for more than a century when the
Great London Smog occurred. The reasons that no serious action was -talespite the many
committees favouringt - were economic interests, the technology to mitigate air pollution was not yet
sufficiently developed, anthe general public was unwilling to give up their open coal fires. It took a
disaster to introduce legislation to limit smoke pollution and camebl with the introduction of new

fuels and technologies it made the London smog a thing of the past.

The ozone problem is slightly more complex because it is a-traisnal issue mixed with corporate
interests. The ozone problem could occur becausgetléobbying and the argument that additional
scientific data was needed delayed action. The delay was quite costly but fortunately not disastrous.
Global warming, on the other hand, is a much more complex problem in which all countries of the world
are involved. So far, the IPCC has been entangled in the political process of the COP meetings that
delays a speedy transition to lower carbon emissions. Indeed, with hindsight, the creation of the IPCC
and the COP framework may appear as an excuse for delswifigaction over the past 20 years. The
steps toward legally binding treaties to reduce greenhouse gas emissions have been incremental and
bogged down in discussions rooted in the economicin@dfest of the nations involved. What would

have happened iflecisive international action had been taken in 1988 leading to the reduction of
greenhouse gas emissions to levels that the earth could cope with? In this scenario it would have been
possible to continue to use fossil fuels, although at much lower lewdide buying humanity time to
develop alternative forms of ‘clean’ or renewable energy.. Even then, we must keep in mind that it
would have been necessary to take precautions against the warming that was already in the pipeline
and could not have been aided.

Perhaps all three cases of atmospheric pollution underscore that this is a story of delays to act which in
turn are deeply consequent on issuesseffinterestand political inertia.



STUDENFCENTREDEXERCISE

DEBATING AIR POLLUTMDAND CLIMATE CHAGE

Below are five statements referring to the history of smog, the ozone hole and climate change. Groups
of students will debate these statements by either defending them or refuting. First divide the class in
eight to ten groups, depending on the clagzes and assign a statement to each of them. This means
that one group argues 'in favour' of a statement and one 'agai@stups may sign up on a first come,

first served basis, by specifying both the debate topic and the position desired (Pro or Con).

Debate topics and position statements are outlined below. All group members are expected to
participate in the research, development, and presentation of your debate position. Preparation will
require substantial research using some of the suggested ressuand reading and additional
literature found in the library or online.

The debate will take the form of timed individual and group presentations and responses separated by
timed group work periods.

Prior to the beginning of the class peribdth teamsare to position their chairs facing each other at the
front of the room.Each team is to write its team name, debate position, and debate position statement
on the blackboard/whiteboard behind them.

DEBATEFORMAT
The debate is divided into three sections:

Opening Statements (5 minutes for each side)
One or two persons (preferably two) on each side should establish the key points of their side.
Approach of the end of the time slot will be signallEdie minutes will be complete coff.

Five minutes wilbe given to both sides to consider the opening statements and plan their
rebuttal responses

Rebuttal/ Supporting Statements (up to 10 minutes)

This is the core of the debat®oughly equal time will be given to both sides, though the
nature of debate isuch that the exchange has a constant fldmy team member may speak

and wide participation from within a team based on areas of expertise is very hefgful.
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respond.

Five minutes will be given to both sides to modify or reinforce thairluding statements in
light of the arguments made during the debate.

Concluding Statements (5 minutes for each side)

One or two persons (ideally two) from each side will sumsgathe key points and effective
counterarguments of their side. Approach of the end of the time slot will be signdfise.
minutes will be complete cuff.

lj



Debate 'Winners' will be selected in two ways, as follows:

Audience VoteClass members irhé audience will vote by secret ballot for a debate winner. At the
conclusion of the debate, class members will put to the ballot if the Con or the Pro team has won. After

all ballots are collected, the number of votes for each team will be annountithever team has

more votes will be the winner, and the team will receive 10 bonus points in addition to the 30 for basic
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Instructors' Vote The instructor will also evaluateoth teams based on criteria such as presentation,
quality of arguments, quality of research, collaboration within the group etc. The instructor's vote is
50% of the number of points, adding up to 100.

DEBATING STATEMENTS

1. The London smog disappeared in tlecades after 1956 due to the implementation of the
Clean Air Act.

2. The Great London Smog, the hole in the ozone layer and global warming persisted or continue
to persist because, social, political and econoseitinteresthave sabotaged effective action

3. The international response to the ozone hole could be a blueprint of how to tackle global
warming.

4. The damage to the ozone hole could be successfully limited because there were technological
solutions available. In the case of global warming we do nbhgee the technology to deal
successfully with this problem.

5. The developed countries are largely to blame for global warming and should reduce greenhouse
gas much more drastically than developing countries.
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UNIT 9: DEALING WITHOLIMATE CHANGE THE DRIVE TOTECHNOLOGICAO@ UTIONS

INTRODUCTION ANDEARNINGOUTCOMES

In this unit we will investigate the possibility that has been suggested by some, of dealing with climate
change by employing one or more technoldapsed solutions. These suggestioamgolve adjustments
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surface We will examine the basis for these suggestions and explore past experiences of the application
of technological solutions to huam problems. Although it has been a common perception among many
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or the world faces, many others have grave doubts about the uses of technologkigopurpose.
Evidence suggests that the use of technology in this way does not always address the central core of the
problem and often causes more problems than it solves. The term ‘technological fix' is often used to
describe this situation. We will give general background to the discussion on the difficulties of
applying technological solutions to human problems and look at some case studies where technology
has been able to offer solutions for specific problems and examples where it has failedapatarsso

doing has presented society with other, sometimes bigger, problems. Many would argue that
anthropogenic climate change has been, for the most part, a consequence of the widespread and
irresponsible misuse of technology. Some might argue that¢ technological fixegermed
geoengineeringthat are being suggested and developed in an attempt to lessen the effects of climate
change, are a consequence of engineers and scientists feeling that they need to redress the image of
science and technology,hich has been somewhat tarnished during the climate change debate. We will
outline the ideas behind these proposed technical solutions and explore the possibility of success or
failure.

At completion of this module students should be able to:

e demonstraG | o6F &aA0 dzyRSNEGIYRAY3a IyR FLYAfAFNRGE
and how it has been used successfully and unsuccessfully in the past;

e communicate and understand the problems associated with applying technological solutions to
human prollems;

e develop a critical analysis of the geoengineering solutions currently being proposed to alleviate
the immedate problems of climate change.

The Technological Society and the "Technological Fix'

There can be no doubt that the development of technolbgg been responsible for enormous changes

in some societies. The development of washing machines and vacuum cleaners has taken much of the
drudgery and hard work away from caring for the home. Cars, trains and planes have enabled large
numbers of peopled travel faster and further than their ancestors ever did. However, the large scale
development, manufacture and transport of machines such as these have been largely responsible for
the climate change problems we are experiencing now. In addition, th@iges made by technologists

that the development and increasing use of machines would release us from work and give us more
free-time for leisure and relaxation has not materialised. Instead, large numbers of workers have lost
their jobs because of mechaation and those who have kepheirs still work long hours. The
introduction of machines has been seen to serve business and profits rather than the workforce and
general population.



Even so, the technological developments made by a country are ofemae a way of measuring the
success of its economy and of its status and influence in the world. In particular, the rapid development
of superior and effective new technologies are often seen as being significant and decisive during war
time (for examplethe British developments of the Spitfire, radar and the code breaking technology
employed at Bletchley Park). Perhaps the ultimate example of this is the development of the atomic
bomb and its use on the citizens of Hiroshima and Nagasaki by the USeatdiad the Second World

War. At that time it seemed that the ultimate war fighting weapon had been invented and some even
believed that its use was so devastating that it would make further wars unthinkable. This was not the
case, however: instead the W8d USSR engaged in technological arms and space races, desperately
trying to demonstrate their superiority in science, technology and thereby, in war fighting capability.

The Cold War that followed World War Il also saw the rise of a branch of applibeémmetics applied

to the social sciencesGame Theory and the mathematical modelling of human behaviour became an
important influence on economic planning, politics and international relations. The mathematician John
Nash (of'A Beautiful Mind'fame) baed his models on the assumption that humans are essentially
suspicious and selfish and that their behaviour is the result of strategies that they develop from these
basic characteristics. These ideas became popular among some economists who baseéaheinid

the concept of selinterest alone. They had no place for altruidokeminded assumptions were used
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the world to nuclear war instead of its avaiace.

This faith in technology, regardless of its outcomes, has been closely analysed by the French philosopher
and sociologist, Jacques Ellul. He has written extensively of his concern that technology threatens
human freedom and Christian faith and thaimanity is in danger from a 'technological tyranny'. He

also saw that people were beginning to revaszhnology. InThe Technological Socief¥964) he
declared that the problem is not so much the society of machines as the society of 'efficient texdiniqu
which defines the new social ordgrhere efficiency is no longer an option but something imposed on

all human society. His concern is that an over emphasis and/or reliance on technology is changing the
way we view problems and their possible soluti@@metimes we may only be arriving at short term

fixes to an approximation to a particularly complex problem and not tackling the heart of the real
problem at all. This kind of approach is often referred to as a 'technological fix.'

In the introduction toThe Technological Fix: How People Use Technology to Create and Solve Problems
(2004), Lisa Rosner points out that the term 'technological fix' may first have been used by Alvin
Weinberg in 1967. In his bo®eflections on Big Scieroe posed the followinguestion:

In view of the simplicity of technological engineering and the complexity of social engineering, to

what extent can social problems be circumvented by reducing them to technological problems?

Can we identify Quick Technological Fixes for praf@md almost infinitely complicated social

LINRPOf SYas WFAESAQ GKFEG IINB gAGKAY GKS 3N aL

StEAYAYIGS GKS 2NRIAYI azOAlf LINPOfSY @AGK2dz

attitudes, or would so alter thproblem as to make its resolution more feasible?

Weinberg was a nuclear scientist working at a time when science, engineering and technology were
seen as extremely important ways of determining progress and measuring global ditusas
convinced thanhuclear energy would be a great boon to society. Even though later, in his 1994 heok
First Nuclear Era: The Life and Times of a Technological lkexadmitted that the costs of nuclear



energy were far more than he predicted; he remained a great cliamgf technology. He thought that

the hydrogen bomb acted as a 'stabilizer of relations between the US and' @8&Rhus, a
technological fix for preventing a Third World War. By the same, token, television and air conditioning
would keep people reasonfbcomfortable and off the streets, and so fix urban unrest. Others pointed
out then and since that technological fixes deal with symptoms and not the underlying cause of the
problem. Such fixes also often have unforeseen and damaging side effects thedraeémes worse

than the social problem they were supposed to deal with. As John Burke commented in 1969:

Although there is no doubt that some of out problems can be solved by sophisticated
engineering methods, | think it erroneous to insist that albbfgms are capable of a
technological fix.

Lisa Rosner suggests that by 1970 the term technological fix was mainly viewed in a negative or ironic
sensgl)S2 LK S KIFIR 0S02YS RA&ASYOKIY(iSR ¢gAGK (SOKy2f238
The testng of bigger and bigger nuclear weapons by the US and USSR and the misuse of weapons
technology in Vietnam showed perhaps the worst side of the application of technology to an assumed
problem.

However, it remains common for engineers and scientistsaitiqular, to suggest that environmental
problems can be fixed by technological solutions.



CASESTUDES
Silent Spring

There have been a number of occasions when some technologies have been adopted and introduced on
a wide scale without proper consideran of the possible side effects. Such a case is that of the use of
DDT as an insecticide to protect crops in the 1950s and 60s. In her famousSitmukSprin(l962)

Rachel Carson clearly documented the effects of pesticides on the environment andiculpaon

birds. She showed how the use of DDT had been responsible for the thinning of egg shells, reproductive
problems and the widespread death of birds. She accused the chemical industry of misinforming the
general public about the safety of their mhoct and public officials of accepting their disclaimers
without question. The book, and the plea within it to curb the use of insecticides, caused a huge stir and
public concern eventually led to a ban on the use of DDT. Carson, and the book, weredrgesigd

by the chemical industry and the agriculture department. She was attacked with threats of legal action
and accused of being hysterical, astientific and of taking civilisation back to a time when insects and
disease would inherit the earttshe was heavily criticised even recently for not taking into account the
role that DDT played in curbing the spread of malaria carrying mosquitoes (even though the widespread
use of DDT had actually made some mosquito populations DDT resistant).

The relerant issue here is that the chemical DDT was employed in an attempt to technologically fix a
major problem- the attack on valuable and important crops by insedist it ended up causing another
unforeseen one.

Students can be asked to investigate howps were protected when DDT was banned. Are there non
technical/chemical ways of protecting crops?

There are also some interesting parallels between this case and that of climate change. It took some
time before the links between the use of DDT andiemmental damage became widely accepted.
They were disputed by those with a vested interest and deniers continue to argue that the case is not
proven or that there are undesirable side effects to any action tgken a restriction of economic
freedoms; @ increase in cases of insect born disease, etc.

"The Story of Silent Spring' from the Natural Resources Defense Council gives a background to the
effects the book had on the general pulgbee:http://www.nrdc.org/health/pesticides/hcarson.asp

A usefui article for discussion is 'Fooling with Nature: Silent Spring Revisited," by Dorothy McLaughlin for
Frontling;available ahttp://www.pbs.org/wgbh/pages/frontline/shows/nature/disrupt/sspring.html



Environmental Management and Industrial Pollution

It may also be useful to follow this up by considering a similar case as to how technology and the
scientific method can be used to manage environmental problems caused by the excessive burning of
fossil fuels. The Open University offer a Unit to studentieddlssues in environmental management:
beyond the technical fix." It is available on the 'OpenLearn’ website which gives free access to learning
materials from higher education courses and is made available within the Creative Commons framework
under the CC AttributiogNon-commercial licence. An introduction to the idea of 'technical fix' and the
related case studies can be found at:
http://labspace.open.ac.uk/mod/oucontent/view.php?id=426011&section=1.1

Sometimes major disasters have led to profoutéinges in the way we manage environmental issues.
Some might even argue that these disasters are necessary before any change is eféethdve
already seen in our previous unit the impact of the London Smogs of the 1950s (leading eventually to
Acts ofParliament in favour of smoke abatement, the root cause of the problem).

In another similar case, an overseas example of technological fix can be garnered from China where
rapid industrial revolution brings its own environmental health challenges. Indusegislation and
regulation are not yet well developed here and in some regions rice fields are exhibiting high levels of
mercury pollution which is emanating from nearby industrial waste processes. Attempts are being made
to address the problem by ug) rare earth minerals in the agricultural fields adjacent to industrial
plants to neutralise the toxic effects of waterborne waste chemicals. A technological fix of this sort may
be helpful as a shotterm palliative, but is clearly not addressing the raflihe problem.

Students can look more closely at this problem of Industrial pollution in China at:
http://labspace.open.ac.uk/mod/oucontent/view.php?id=426011&section=1.3

Students can be asked to consider why these two caghe use of DDT as an inseae and the
attempt to deal with China'shdustrial pollution of its agriculturemight be described as technologieal
fixes.

Other, alternative and more sustainable solutions could be discussed, along with the possible reasons
why technological solutisnthat just require tinkering with or adding extra processes to an operation
often appear to be more attractive than making fundamental changes to the way that society, or
traditional industrial processes, work.

What kind of systemic changes would altetia solutions require in these two cases?

What are the differences and the similarities between Chinese industrial pollution, the case of Silent
Spring and that of anthropogenic climate change?



Childhood Tooth Decay

A penultimate illustration of a ®@hnological fix is described in ‘Wikipediaat
http://en.wikipedia.org/wiki/Early_childhood_carieglere the problem considered is that of childhood
tooth decay. It is widely known that fluoride helps protect teeth against decay. As a consequence, those
people seeking a simple technological fix to the problem of children requiring too many visits to the
dentists for fillings, would advocate treating the community water supply with a low level of sodium
fluoride. By contrast, those who prefer a purely attltoal fix would mount an educational campaign to
promote good nutrition and encourage parents to teach children to take better care of their teeth. An
intermediate approach would be built around urging everyone to brush regularly with fluoride based
toothpaste.

In this case, two groups might be considered to have polarised approaches to solving the problem.
Those who have a technological fix mentality believe that technology is the key to solving most
problems, conflicts, or unpleasant situations. On thigeo hand, there are those with a particular dislike
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to solve societal problems even when simple and effective technological fixes are available. The
Wikipedia item suggests that it is more typical for problems to be solved by intermediate approaches

which employ both technological and attitudinal fixes.



Geoengineering our Way out of Climate Crisis?

Americans in particular have often seen technolalgicogress as the surest basis for progress in
general, and have tended to believe that technological solutions to problems are less painful
than solutions that require political or social changes.

(Rudi VoltiSociety and Technological Changye edition, 2006. 16.)

Preventing Climate Change through multilateral negotiation has proved to be extremely difficult.
Indeed, the failure to date of sovereign states to reduce their production of CO2 by common agreement

is a classic case of the 'Tragedyhe Commons'. Even before climate change the problem was
identified by Garrett Hardin in the journal Science in 1968 (available at
http://www.sciencemag.org/cgi/reprint/162/3859/1243.pdifas occurring when a number of individuals

or groups, acting independestland seeking only their owselfinterest, ultimately deplete a shared
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Changingembedded structures angutting in its placeeffective ClimateChangeéRegulationhas proved

so far not simply too difficult to implement, monitor amhforce but lacking the fundamental political

will to begin the very process.

These difficulties have led some to think of alternative ways of ensuring our long term survival.
Adaptingto climatechange is risky and avoids the real problanghere are an increasing number of

ideas being suggested for alleviating Climate Change throughlsal Geoengineering projects which

The Royal Society defines as 'the deliberate lmage maniplation of the planetary environment to

counteract anthropogenic climate change'. These proposals are highlighted and discussed in Clive
Hamilton'sl NI A Of S U¢KS LR GSNFdzZ O2FtAGA2yY GKI G oFyida
Guardian Environnd Network on 13 September 2010 (available at
http://www.guardian.co.uk/environment/2010/sep/13/geoengineerirgpalitionworld-climate)  and

involve techniques that aim to reduce the temperature at the surface of the Earth either by reflecting

solar radiatbn so that it does not reach us or alternatively, by removing CO2 from the atmosphere.

Among some of the moréarfetchedideas put forward are proposals for blocking or reflecting solar

radiation by launching giant mirrors or billions of reflective gligato space. Another idea involves

increasing the levels of sulphur dioxide in the upper atmosphere to reflecitbeyfdysiin the same

way that volcanoes reduce global temperatures by releasing sulphates when they/fupther one is

to coat 67,00Gquare miles of desert in shiny reflective plasicSS I £ 82 / 2NLI2 NI S 2 (0O
‘Technefixes: a  critical guide to climate change technologiedavailable from
http://www.corporatewatch.org.uk/?lid=312pbrief critical overvigv of each proposetechnique.

Ideas for removingO2 from the atmosphere include Ocean Fertilisation (whereby phytoplankton in the
oceans which absorb CO2 as part of their photosynthesis process are encouraged to grow by the
introduction of tons of iron filings); filteringO2 from the air by constructing giant filters or 'wind
scrubbers' that would trap passing CO2 molecules; carbon capture and storage (or sequestration
whereby CO2 is injected into geological formations such as depleted oil or gas reservoirs for long term
storage); or even turning CO2 to stone through absorption by peridotite rocks that react naturally with
CO2 at high rates to form solid minerals.



A range of articles have been written about these techniques ranging from the generally supportlve (e.g.
WDYASXNYSSNAyY3 al e wSLJNJSasyu 9 NI KQa cseeai at f
http://ipsnews.net/news.asp?idnews=5302ar 'How Eart]l OF £ S 9y IAYSSNAYy3I [ |y {
Popular Scienge June 200&see http://www.popsci.com/environment/article/200506/how-earth-
s@le-engineeringcansaveplanel) to the fairly noacommittal 'Can engineering the earth save it from
catastrophe?' by Steve Connor, science editor of thedependent, September, 2008ee
http://www.independent.co.uk/news/science/cagngineeringthe-earth-saveit-from-catastrophe

914549.html) to outright oppositionaP0 Reasonsvhy geoengineering may be a bad idda',which

Alan Robockraises a host of scientific, social and ethical issues posed by geoengingerihg

May/June 2008 edition of the Bulldin of the Atomic Scientists -
http://climate.envsci.rutgers.edu/pdf/20Reasons.pdf. ( See also the felipwarticle involvingAlan

Robock and four fellow discussants: Dan Whaley, Ken Caldeira, Margaret S. Leinen and Tom Wigley;
debating on how to weigh @Sy 3A Yy SSNAy3IQa LRGSYdGAlIf oSy&FAda |3
http://www.thebulletin.org/web-edition/roundtables/hasthe-time-comegeoengineering.)

In September 2009 the Royal Society published their findings from a major study into geoengineerin
the climate (see: http://royalsociety.org/geoengineeritige-climate/). The report recommended:

o Parties to the United Nations Framework Convention on Climate Change should make increased
efforts towards mitigating and adapting to climate change and mtiqaar to agreeing to global
emissions reductions of at least 50% on 1990 levels by 2050 and more thereafter;

e Carbon Dioxide Removal (CDR) and Solar Radiation management (SRM) geoengineering
methods should only be considered as part of a wider packagptins for addressing climate
change. CDR methods should be regarded as preferable to SRM methods.

e Relevant UK government departments, in association with the UK Research Councils, should
together fund a 10 year geoengineering research programme atehdéthe order of £10M per
annum.

e The Royal Society, in collaboration with international science partners, should develop a code of
practice for geoengineering research and provide recommendations to the international
scientific community for a voluntamgsearch governance framework.

What are your views on these recommendations?

In March 2010 the House of Commons published a report from the Parliamentary Science and
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http://www.publications.parliament.uk/pa/cm200910/cmselect/cmsctech/221/22102.htm among the
conclusions and recommendations were:

e Through its involvement in the existing international regulatory arrangements such as the UN
Framework Convention on Climate Change and whesehastruments come up for revision
we recommend that the Government raise geoengineering, particularly those for Carbon
Dioxide Removal (CDR), and seek to develop, in conjunction with other governments, the
arrangements provided by these international trasnents so that they address research on,
and deployment of, CDR geoengineering techniques.

e We conclude that there is a gap in the regulatory framework for geoengineering techniques,
especially for SRM techniques.



e We recommend that the Government reviews ipolicy on geoengineering to give it greater
priority.

e The science of geoengineering is not sufficiently advanced to make the technology predictable,
but this of itself is not grounds for refusing to develop regulatory frameworks, or for banning
geoengimrering. There are good scientific reasons for allowing investigative research and better
reasons for seeking to devise and implement some regulatory frameworks, particularly for those
technigues that a single country or small group of countries couldaedeploy and impact the
whole climate.

e We conclude that there is a need to develop a regulatory framework for geoengineering. Two
areas in particular need to be addressed: (i) the existing international regulatory regimes need
to develop a focus on geoeimgering and (ii) regulatory systems need to be designed and
implemented for those SRM techniques that currently fall outside any international regulatory
framework.

What are your views on these recommendations?

An interesting debate between Gwynne Dyeutaor of W/ t AYF GS 2 F NBAY ¢KS CAIKI
World Overheatsand Vandana Shiva (Indian environmentalist, scientists and philosopher) appeared on
Democracy Nowon 8 July 2010 and can be seen (along with a transcript) at
http://www.handsoffmothereath.org/2010/07/vandanashivadebatesgeoengineeringvith-gwynne
dyer-on-democracynow/

Students might like to comment on the various attitudes and philosophies that can be seen in the
overall debate on geoengineering.

Topics for Student Discussion anéurther Research
Some reasons why geoengineering may be a good idea:

A Climate Change 'Marshall Plans,' designed to curtail greenhouse gas emissions, tend to fail
before they begin;

A Developing technology to affect the climate directlp 'Climate Change Maattan Project;
may at least give a breathing space for regulations to become effective.

Some reasons why geoengineering may be a bad idea:

A The development of geoengineering projects may lead people to believe a solution is at hand
and this mayencouragepeople to continue emitting CO2 rather than attempting to cut down
emissions;

A All of the geoengineering projects being considered might have unintended consequences, we
don't really understand the climate well enough, so should we start doing somethingg e
cure mght be worse than the disease?

Other Geoengineering Questions
A How effective would various climate engineering proposals be at achieving their climate goals?

A What unintended outcomes might result?



o o Do I» Do

How might these unintended outcomes affect hdtuman and natural systems?
Should legitimate research activities continue?

Should experimental as well as theoretical research take place?

Who decides whether an experiment or project can go forward?

Are people concerned about geoengineering because ttear that the research might be
harmful, or because they're worried that the knowledge gained might be dangerous?

Is it more coseffective to continue reducing emissions and find savings in energy efficiency
with the best application of technology?

Arescience and business mutually exclusive activities?
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UNIT 10: DISCORSES OPENIAL

INTRODUCTION
For environmental issues like pollution, resource management or loss of biodiversity to be recognised

by us as environmentgroblemssome degree of scientific expertise, almost inevitably, is required.
Activities once thoughtational and benign we noknowto generate environmental problems. Scientific
knowledge shapes the way that remedial action is conceptualised and definsslutienghat we

propose for dealing with these problems. Such knowledge therefore has epistgicaiknd political
significance. It tells us how the world is, but inherently raises questions about how the world ought to

be. We mayknowthat CO,in the atmosphere is rising due to anthropogenic activity, butjwagethat

this CO; is, what Mary Dougle woul d <cal | , 4andathetefere comstitutes mollutiop | ac e 6
that it would be desirable to remedy.

Taking action to address an environmental problem involves changes to social patterns of behaviour.

New distributions of welfare are generatedneaning that many groups lose their environmental
privileges (e.g. to use the atmosphere as a dump for waste products) or, alternatively, benefit from new
opportunities (such as the manufacture of 6gree
advocae or resist transition to more environmentally benign practices. Scientific knowledge has
therefore become a site for political SieotiSgrimgst at i ©
in 1965, claims that human activities have unintentigngiVen rise to environmental harm have been

met with counterarguments that the activity is either not as harmful as supposed or that proposed

responses to the problem would do more damage tha
anthropog ni ¢ gl obal warming this has become particul
scepticd or a O6climate change denierd enters pul

environmental harm become an unavoidable element of envirorahpnolitics.

LITERATURES OBENIAL
Climate change scepticism / denial itself is most systematically analysed in America, where the

phenomena has been most apparent. Emerging around 1988 when the IPCC was founded and the issue

of anthropogenic global warmg became an international policy issue; sections of American society
began to publicly dispute the veracity of <c¢climat
key components, which characterise this project:

e A group of self professed scepal scientists
0 Sonja. BoehmeChristiansen, 'Global climate protection policy: the limits of scientific
advice' Parts 1 & Z;lobal Environmental Chah@94), 146159 and 18800.
o Aaron M, McCright, and Riley E Dunlap, 'Defeating Kyoto: The Coasigs/
Movement's Impact on U.S. Climate Change Pol®g¢tial Problers:3 (2003), 348
373.

e Business and industry groups like the Global Climate Coalition
0 Ross GelbspanThe Heat is OifReading, Massachusetts: Addis@esley Publishing
Company Inc., 199.

* Mary DouglasPurity and Danger: Analysis of Concepts of Pollution and Téhmugdon: Routledge, 2002)
® Rachel Carsofgilent Spring(London: Penguin Modern Classics), 1962



o Simone Pulver, 'Organising business: Industry NGOs in the Climate Debatdsigin
Business of Climate Change: Corporate Responsesth Kgatitoyn Begg, Frans van der
Woerd and David Levy (Sheffield: Greenleaf Publishing, 200&),47

e Conservatve think tanks
o Aaron M McCright and Riley E. Dunlap, 'Challenging Global Warming as a Social
Problem: An Analysis of the Conservative Movement's Coutiaims',Social Problems
47:4 (2000), 49%22.
o Peter J. Jaques, Riley E. Dunlap and Mark Freeman,offfamisation of denial:
Conservative think tanks and environmental scepticidamyironmental Politic:3
(2008), 349385.

The evolution of the sceptical discourse and its effect on American policy over the course of the 1990s
can be traced through thenteraction of these three components and their ultimate success in resisting
the & for sceptics and deniersmuch hated Kyoto Protocol. Useful reading on this topic might include:

e Newsweek, O6The TNewswdekK3Ngust2007/Deni al &
http://www.newsweek.com/2007/08/13/titruth -aboutdenial.html

e Short summaries of American climate change policy making in the 1990s such as
o Armin Rosencranz, 'U.S. Climate Change PolicyGClimate Change Policy: A Sieusy
Stephen H. Schneider, Armin Roseanz and John O. Niles (Washington: Island Press,
2002) 221234.
o0 Armin Rosencranz and Russell Conklin, 'National PolicyGClimate Change Science and
Policyeds. Stephen H. Schneider, Armin Rosencranz, Michael D. Mastrandrea and
Kristin KuntzDuriseti (London: Island Press, 2010) 3356.

e Use of the global research database, Nexis, might fruitfully be made in searching the press for
mentions of the 0G| obal Climate Coalitiond. TF
the kind of messagbeing developed in their press releases over the course of the decade.

There are various literatures, which try to characterise this kind of contestation of scientific knowledge.
Some have developed the i dea aolartygedfahetiorsthaitcamie as a
deployed with regard to a variety of issues.

0 Rick Stoff, "Denialism' and muddying the wate®.' Louis Journalism Re@ié\®96
(2007) 21 and 33.

o Mark Hoofnagle, 'Climate change deniers: failsafe tips on how toteeat’, Guardian
11 March 2009

o0 Pascal Dethelm and Martin McKee, 'Denialism: what is it and how should science
respond?European Journal of Public H&aI{2009) 24.

Otherscharacterise climate change, and other kinds of environmental, scepticisaiferas part of
Americads culture wars. Frederick Buel!l explores
environmental and social movements of the 1970s, neutralising environmentalists demands for change.
Peter Jaques and his colleagues look tla# role of conservative think tanks in challenging
environmentalism. Naomi Oreskes and Erik Conway make the point that campaigns in favour of the



Tobacco I ndustry and the 06Star Warsd defense pr
rhetoric, persanel and institutions as later campaigns against legislation to reduce acid rain, ozone
depl etion and gl obal warming. James Hoggan and Ri
perspective onupbe @WEI | maCébr &t eontévhparanyecgnseevatignuisars t h
tension with science on a wide range of issues and takes his discussion beyond environmental problems

by including issues like stem cell research, abortion, contraception, etc.

0 Frederick BuelllFrom Apocalypse to Walitd(London: Routledge, 2003).

0 James Hoggan and Richard Littlemo@imate Cowelp: The Crusade to Deny Global
WarmingVancouver: Greystone Books, 2009).

0 Peter J. Jaques, Riley E. Dunlap and Mark Freeman, 'The organisation of denial:
Conservative tmk tanks and environmental scepticisrEnvironmental Politit:3
(2008) 349385.

o Peter J JagueBnvironmental Skepticism: Ecology, Power and RAb0®).ife
o Chris Mooney,The Republican War on SciéNesv York: Basic Books, 2005).

o Naomi Oreskesand Erik M. ConwayMerchants of Doubt: How a Handful of Scientists
Obscured the Truth on Issues from Tobacco Smoke to Globa(Mdadnind3loomsbury
Press, 2010).

LEARNING OUTCOMES
Students should:

e Be aware of the importance of scientific knowdgdin shaping the way environmental problems
are perceived and interpreted.

e Be familiar with the American tradition of climate change scepticism, which emerged as a
response to the international policy agenda of the late 1980s/early 1990s.

e Understand the gguments for seeing environmental scepticism as an ideological position within
the conservative movement of the US culture wars.

SEMINAR DEVELOPMENT
A Comparison: Holocaust Denial

The seminar activity compares climate change denial, which attacks therigubf natural scientific
knowledge, to Holocaust denial, which attacks the authority of historical knowledge.

Holocaust denial

It is unlikely that anyone involved in the seminar would be unfamiliar, with or unconvinced by, the
arguments for the extence of the Holocaust. Before and during the Second World War, the Nazi state

® An audio ecording of an excellent talk by Oreskes, summarising this book, can be found at
http://www.ecoshock.org/downloads/climate2010/Oreskes%20Naomi%20Climate%20Skeptics.mp3



in Germany organised concentration and extermination camps for elements of society which it
considered undesirable or dangerous. erfotre56 er m 6H
million European Jews killed in these camps or elsewhere as a consequence of the Nazi ‘final solution to

the Jewish question'. Few people would deny that this happened. The reliability of the evidence for the
existence of such camps andfdore overarching | ogic of the o6final
Morally, the magnitude of the suffering entailed adds an imperative to truth, which makes us despise idle
speculation or lack of rigour in analysing this topic. It is a morally signijflmat also deeply political, act

to deny that such suffering took place when the
understood as a transgression of this taboo and as a morally repugnant act.

Holocaust denial may take various forma denial that extermination and concentration camps
physically existed; or that mass killings took place in them; or that millions of people died or suffered
extreme hardship as a result. Society at large dismisses these claims more or less out ohhewd o
bases: that the evidence is too compelling to warrant such interpretations; and that to countenance
such interpretations of the evidence does a profound injustice to those that suffered in such places. The
first criterion rests on our belief in thealiability of evidence and the second rests on a moral judgment.

Climate change denial

Equally it is unlikely that anyone involved in this seminar will be unaware of the theory of anthropogenic
climate change: that human activity is changing the glakeh eemperature of the earth by increasing

the quantities of greenhouse gases in the atmosphere. This idea was being championed as early as the
1930s, but it took another five decades for scientists to become convinced that this was an issue for
society toworry about. In the late 1980s, climate change science was settled enough for the issue to
become a problem in the international public and policy domain.

In this case though, there is a divide as to whether the evidence for anthropogenic climate ¢hange
adequate. It is much more difficult for an average observer to understand what reliable evidence would

l ook | i ke, | et al one whether we have any or not .
whom we feel have authority to speak on this g@di. Likewise the moral judgement involved in denying
anthropogenic climate change is much more confused. For those who are convinced by the theory, the
suffering that will be caused by inaction is of great magnitude and therefore must be taken seBiously.

the other hand, those who are not convinced by the evidence anticipate only the cost of taking action

and see no benefits in addressing a problem they do not believe exists.

Some have argued that we ought to make a distinction between a denier dirdagecchange sceptic

based on the notion that deniers are dishonest in their analysis of this issue, while sceptics are sincere.
This might help to make the mor al aspect of scept
a scientist who s unconvinced by the theory of anthropogenic climate change. Yet, over the years,

the term has ceased to be applicable only to experts. It is now used, not only for scientists like Fred
Singer, Dennis Avery, Patrick Michaels and Bjorn Lomborg, but alstedoribe politicians, business
representatives and members of the public who believe that the science of climate change is flawed or
inadequate.

For some, like David Humphreys, this is problematic because scepticism is an important part of the
scientificmethod: we test a hypothesis ligyingto find fault with it. It therefore makes no sense to see
scepticism agpposing ci enc e . He defines a 6scepticd as
who has yet to be convinced that the available msifie evidence supports a particular claim or
hy p ot “hlre ®mntrasg ‘A denier will ignore or undermine scientific evidence for political ends'.

a S



Labelling someone a 6climate scepticd nower &:an in
that the primary motivation of the speaker #leljto undermine the case for political action against

climate change and that the individual in question is indifferent to the relative merits of the scientific
arguments. The difference between a dee@nd a denier then may be a moral judgment about the

sincerity of the views held rather than a description of what those views are.

Points to draw out in discussion

In asking students to compare Holocaust denial and climate change denial, one migittyegonsider

some of the underlying political and ethical problems with this undertaking. Appendix 1 illustrates some
of the attitudes taken to this comparison and could be used to generate debate within the seminar. The
key arguments against makimgstcomparison are:

1. That it may be seen as belittling the HolocauBhis raises the question of whether different
instances of suffering can be comparable. Can we, either qualitatively or quantitatively, compare
the human consequences in two such différeontexts?

2. That it may be seen as an attempt to suggest that those who do not accept the official line on

climate change ar e 0 adhisbaecdsatiens dmetsughestcimalrsatly d e n i
implicit in the language. One response has beentodsgui sh bet ween O&6scepti
di ssent from orthodox vVviews, and O6deniersao, v

distinction to maintain in practice. Could we comfortably apply such a distinction to Holocaust
denial? How can we do $tice to sincere differences of opinion, while also recognising that
other people may have to suffer the consequences of inaction?

These are important points and the seminar should probably begin with an exploration of the problems
with this comparison.



STUDENFCENTREDEXERCISETHE ORTHODOX ESTABHBIENT VERSUS THE DEIRS

In this exercise we look at two examples, which are intended to provide concrete opportunities for
examining the views held by deniers. In both cases deniers attacked the orthaaideraic position and

challenged expert authority in a formal, but not academic, public setting. Within academia it is not
guestioned whether the Holocaust happened or whether anthropogenic climate change is occurring;
research in these fields could not pmegs without accepting these basic theoretical frameworks. Those

who have questioned the consensuses have either become marginalized within their disciplines, or have
conducted their questioning from outside them. In the two cases below deniers madeattggiments

in for mal |, establishment settings and the orthod
were able to publicly make the criticisms they argued had been ignored by academic elites and discovery

of O6the truthoo becommageenthdudichtoment al to t he

DAVIDIRVING VSDEBORAHLIPSTADT/ PENGUINBOOKS
In 1993 Deborah Lipstadt published a book call@enying the Holocaustwhich she made certain
claims about noracademic historian David Irving. These included that he was:

e 0 aused of skewing documents and misrepresenting data in order to reach historically
untenabl e conclusi ons?d;
t hat h e -masonalisawho helleves that Britain has been on a steady path of decline

accelerated by its misguided decision to launchmwaa gai nst Nazi Ger many?o;
e that he Oseems to conceive of himself as carry
e t hat in 1988 he had shifted from accepting tl

knowledge of it, to outright Holocaust denial.

Irving promptly sied Lipstadt, and her publishers, Penguin Books, for libel through the British courts. In
this way he attempted to prevent her book (and any future publications by her or any other author)

from | abelling him a Hol oc au s2001 Beeaunt efrthe tridlyigge r t  wi
about Hitler: History, Holocaust and the David Irvindetaidd how the court eventually found in favour
of the defendant and Penguin Books, uphol ding Li

because theyere all true.

QLIMATEGATE
In December 2009 the Climate Research Unit (CRU) at the University of East Anglia (UEA) discovered
that a selection of electronic information had found its way into the public domain and was causing a
sensation onthe intenef he event was dubbed &6cli mategated i n
leaked emails demonstrated what climate change sceptics had been saying for years:
e that the evidence for climate change was much weaker than was publicly declared
e thatscientiss werepdbckéemngy data that supported their
e that scientists were engaging in conspiracies to suppress the work of other researchers who
disagreed with their views.

" Deborah E Lipstadfenying the Holocaust: The Growing Assault on Truth and MeiiNaw, York: The Free
Press, 1993), p. 1633.



I n March 2010 the House of Commo n digatioSioto whettee Sel e c
the incident had damaged the reputation of British scientific research. They made it clear that they were

not trying to discover the truth about climate change, but to decide whether the scientists had acted
appropriately or not. TheCommittee concluded that the scientists could have done things better, but

that they had acted in accordance with normal practice in their field.

DETAILS
It is important for students to understand that, in the case of Irving vs. Penguin books/Deboratdt,ipst

it was Penguin/Lipstadt that were the defendants. Their defence to the libel accusations could only really

be that the c¢claims made by Lipstadt were true. ASs
and far more on Irving and whether hreally was a Holocaust denier. Evans recalls how this confused

much of the British press into feeling that it was Irving who was on trial laedght to free speech

under attack. I n actuality it was | towxpregsth&rtho at t
opinions about his political views and integrity as a historian.

The science select committee hearing, on the other hand, focussed squarely on the scientists at the
heart of CRU and asked whether they had brought British academia istepite. Again the finding

erred on the side of orthodoxy and it must be remembered that these scientists were not being held
accountable in a criminal court . Neverthel ess, b
provide concrete instanae around which the tension between academic orthodoxies and denialist
rebuttals have received extensive public airings.

The bibliography below suggests sources connected to both examples, which could be used to develop
the seminar.



RESOURCES

GENERALWORKS
Rachel Carsorilent Sprinfl.ondon: Penguin Modern Classics, 1962).

Mary DouglasPurity and Danger: Analysis of Concepts of Pollution afieifaérmoRoutledge, 2002).

GHALLENGING ANTHROP@RIC GLOBAL WARMINIGI THE1990S
Sonja Boehme€Christars e n, 6 Gl obal <c¢cl i mate protection policy:

Global Environmental Ch&h(f994),140159 & 185200.
David Brin, 6CIli mat e SkeiieNagazitds4 (2010), I&F.i mat e Deni er s 0
Ross GelbspanThe Heatd OnReaing, Massachusetts (Addidbiesley Publishing Company Inc., 1997).

Peter J. Jaques, Ril ey E. Dunl ap and Mark Freeman
and envi r on meEnviramrhental Pait@s3i(2008)s 3B35.

Aaron M. Mc Cright and Riley E. Dunl ap, 6Challengi
of the Conservative Movement's Count€r | a iSocsl&roble#s:4 (2000), 49%22.
A n M. Mc Cright and Ril ey E ativelMovemeatfs Impa@tDre f eat i ng

ro
S. CIl i mat eSodahPaohleyb8:3 (F03), 3483y30

a
uU.
Si mone Pulver, ©6Organising busi ndeBusindssofiGlimater y NGO

Change: Corporate Responses tq &gokathryn Begg, Frawvan der Woerd and David Levy
(Sheffield: Greenleaf Publishing, 2005%@.7

Armin Rosencranz, 0 U.GmateChangaRdlioy: ASBtepyhen &l. SEhoeidér,c y 6 i n
Armin Rosencranz and John O. Niles (eds.), (Washington: Island P0€2,.221234.

Armin Rosencranz and Rus €Eliematd ChahgerSkidnce and,PyiSfeptien o n a | P
H. Schneider, Armin Rosencranz, Michael D. Mastrandrea and Kristin-Rumigeti, (London: Island
Press, 2010),.34356.

DENIALISM /A PART OF THE CULTHRVARS
Frederick BuellFrom Apocalypse to Way of(Ldaedon: Routledge, 2003).

Peter J. Jaquesnvironmental Skepticism: Ecology, Power and RRB0O).ife

James Hoggan and Richard Littlem@#&mate Cowelp: The Crusade@eny Global Warming
(Vancouver: Greystone Books, 2009).

Chris Mooney,The Republican War on Sci¢Basic Books, 2006).
Naomi Oreskes, 'Merchants of Doubt Talk', 3 February 2010.

http://www.ecoshock.org/downloads/climate2010/Oreskes%20Naomi%20CligGHé&ptics.mp3
(accessed 08 20, 2010).




















































































