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Introduction

	 Christof Mauch (Munich)

	 Director, Rachel Carson Center for Environment and Society

This special issue of the Nova Acta Leopoldina is the fruit of a conference that took place on 
6 –7 December 2010 at the Rachel Carson Center for Environment, LMU Munich (Ludwig-
Maximilians-Universität). It documents the research of a global group of established schol-
ars, as well as of younger scholars from both LMU Munich and Georg-August-Universität 
Göttingen who were present at the conference. In order to convey the spirit of the event, and 
in the tradition of other Nova Acta Leopoldina volumes, this one will begin with the opening 
speeches of the conference sponsors: Bernd Huber, President of LMU Munich; Wolfgang 
Heubisch, Bavarian State Minister for Sciences, Research and the Arts; and Martin Lohse, 
Vice President of Leopoldina.

This volume takes a look at the evolution of the concept and practice of sustainability 
throughout history in a global context. Instrumental to this is the broad range of topics repre-
sented here. Some are purely historical in focus, and some extend their analysis to the pres-
ent and even to the future. These studies, including those which look at early modern times 
(before the emergence of the concept of sustainability), will help us to direct scholarly interest 
towards the many blank spots on the historical timeline and on the global map.

The first part of the volume is dedicated to a selection of articles by the scholars who 
presented their work at the conference. While this selection cannot be comprehensive, it, 
nonetheless, gives an idea of the very different directions in which research in environmental 
history is going.

John McNeill’s essay, Envisioning an Ecological Atlantic, characterises the early mod-
ern age as an age of exploitation. While scholars such as Richard Grove (Green Imperialism) 
argue that there were conservation efforts on the part of colonisers — especially those living 
on islands — as a result of shortages, McNeill argues that the mindset of the time was such 
that the focus was firmly on exploitation rather than sustainability.

In Vanishing Herds? Jane Carruthers argues that, when it comes to the management and 
utilisation of South African wildlife, it has not been a clear choice between exploitation and 
sustainability; rather, the two have historically co-existed. She goes on to trace the emergence 
of the modern sustainable wildlife industry from its twentieth-century roots.

The cutting-edge study by Libby Robin, The Love-Hate Relationship with Land in Aus-
tralia, is the first to consider the question of exploitation, sustainability, and Australian iden-
tity through the lens of the national museum. Her article should be of keen interest to museum 
professionals and historians alike.

In The Politics of Forest Conservation in Brazil, historian José Augusto Padua brings us a 
combination of scholarly rigour and political engagement which allows us a valuable insight 
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into the particular dynamics of conservation and land use in modern Brazil; both their historical 
roots and their current expression.

Ranjan Chakrabarti’s contribution, History and Future of Water in South Asia, sketches 
out an initial approach to the history of water in the region and advocates for greater scholarly 
engagement with this essential topic. The import of his argument reaches far beyond the history 
of Asia, and should provide any environmental historian with food for thought.

An older version of Alexander Chibilev and Sergei Levykin’s paper, Virgin Lands Divided 
by an Ocean, had already been published in Russian, but it took on its current shape under 
revision. David Moon, a prominent environmental historian of Russia who participated in the 
conference, was involved in translating and reconceptualising it for the Nova Acta Leopoldina.

Mark Elvin’s trenchant contribution, Sustainability versus Adaptation, takes a truly longue 
durée approach. Considering the experience of climatic change and human adaptation in China 
from 15,000 BP onwards, he assesses the country’s current situation and asks: how might China 
adapt next? 

Finally, in his study Coping with Abundance Revisited, Martin Melosi considers American 
energy choices past and present, and questions the traditional concept of “energy transitions” 
commonly used to frame and explain these choices.

The second part of the volume showcases twenty-five doctoral projects currently underway 
both in the newly created international doctoral programme “Environment and Society” of the 
Rachel Carson Center, LMU Munich, and at the Graduate Training Centre (Graduiertenkolleg) 
of the Georg-August-Universität in Göttingen. This is entirely in the spirit of the Leopoldina, 
which is a great sponsor of younger scholars and their projects – something for which we are 
deeply thankful. As both programmes demonstrate, environmental studies must be informed by 
the social and natural sciences as well as the humanities.

The Graduate Training Centre in Göttingen deserves a special mention here, in particu-
lar with regard to its founder, Bernd Herrmann. Bernd Herrmann, who is a member of the 
National Academy of Sciences Leopoldina, represents all that is best about the tradition of 
fostering new scholarship in the field. Bernd Hermann initiated the teaching of environmental 
history in Germany more than twenty five years ago and was instrumental in integrating the sub-
discipline into our academic landscape. This volume, which showcases the fruits of a dynamic 
network of organisations and exciting scholarship, is due in no small part to Bernd Herrmann 
himself, and we express our deep gratitude to him.

This volume would not have been possible without the generosity of the Leopoldina, both in 
supporting the conference and in subsidising this special issue of the Nova Acta Leopoldina. We 
would also like to acknowledge the tremendous work Kirsty McCluskey has put in as editor 
and copyeditor; many thanks to her, Katie Ritson, Rachel Shindelar, and Claudia Whiteus 
of the RCC editorial staff, as well as to Annika Liepold, who provided invaluable support.

	 Prof. Dr. Christof Mauch
	 Director, Rachel Carson Center for Environment and Society
	 Rachel Carson Center
	 Leopoldstraße 11a, 4. OG, 406
	 80802 Munich
	 Germany
	 Phone:	 +49 89 218072352
	 Fax:	 +49 89 218072353
	 E-Mail:	mauch@lmu.de
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Welcome

	 Bernd Huber (Munich)

	 President, Ludwig-Maximilians-Universität München

Good morning, Ladies and Gentlemen. The usual thing to do at a welcome address is that 
you run through all the names and welcome all the guests. The difficulty with this morning’s 
workshop, however, is that it combines various events: the opening workshop at the Rachel 
Carson Center, the start of the PhD programme, the beginning of the partnership between stu-
dents in Göttingen and Munich, and numerous other activities which start today. This reflects 
the dynamism of the Rachel Carson Center, and especially of Professor Christof Mauch who 
works hard and makes a great effort in order to increase and maintain this dynamism. There-
fore, I would like to congratulate you: the University is full of admiration for the activities you 
have undertaken in the few years you have been with us in Munich, and we are very proud of 
your success and the establishment of the Rachel Carson Center here at LMU. Congratula-
tions for this, and thank you for the invitation to this workshop.

It is now my pleasure to welcome our State Minister, Dr. Wolfgang Heubisch, who will 
also give a speech. I know that your schedule is extremely tight, and so we appreciate it very 
much that you are spending this morning with us.

We have numerous guests from various distinguished research institutions. Therefore, 
I would like to welcome Manfred Jakubowski-Tiessen from the DFG Research Training 
Group; of course Professor Martin Lohse, Vice President of the Leopoldina, and Jane Car-
ruthers, Chair of the Academic Advisory Board of the Rachel Carson Center. If I understand 
it correctly, the Advisory Board is also taking up its work today. Then I would like to welcome 
Professor Geneviève Massard-Guilbaud, President of the European Society for Environ-
mental History, and Professor Ranjan Chakrabarti, President of the Association of South 
Asian Environmental Historians who has come to us from Kolkata, not the most direct way 
to get to Munich. Also Professor Bernd Herrmann from the University of Göttingen is with 
us today, and I would like to welcome and thank him. Of course, there are numerous doctoral 
students and many other people with us, and I am sorry that I cannot welcome everyone in-
dividually. I wish this workshop and the Rachel Carson Center in particular, good luck and a 
broad academic and scientific development, and I am very confident that the Rachel Carson 
Center will become one of the greatest research centers at our university. Thank you.

	 Prof. Dr. Bernd Huber	 Phone:	 +49 89 21802412
	 President	 Fax:	 +49 89 21803656
	 Leopoldstraße 3	 E-Mail:	praesidium@lmu.de
	 80802 Munich	
	 Germany
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Address

	 Wolfgang Heubisch (Munich)

	 Bavarian State Minister of Sciences, Research and the Arts

President Huber, Professor Mauch, ladies and gentlemen,

On behalf of the Bavarian Government I welcome you to Munich, the capital of Bavaria. 
Welcome to the workshop “From Exploitation to Sustainability: Global Perspectives on the 
History and Future of Resource Depletion.”

How does humankind respond to the challenge of diminishing resources? There is no 
simple answer to this question you have asked yourselves. Experts from around the world 
have come here to talk about the responses of different societies to natural resource shortages. 
Leading environmental historians have gathered to share their research findings and discuss 
a host of questions regarding the cultural aspects of ecological sustainability. The distinctive 
natural features of single regions of our planet are the focus of each presentation today. The 
result is a very sophisticated and comprehensive picture of how mankind reacts to natural 
resource depletion. Ladies and gentlemen, the great response to this workshop cannot only 
be attributed to the significance of the topic. It also proves the excellent work of the Rachel 
Carson Center in Munich. This joint initiative of LMU Munich and the Deutsches Museum 
has firmly established itself as a fixture in the capital of Bavaria within less than one and a half 
years. It has forged close collaborations with the City of Munich, the Ökologisches Bildungs­
zentrum, the Bavarian State Library, and many other local, regional, and state organisations. 
Thanks to the two directors’ intensive efforts, this outstanding humanities research project 
has already developed into a major international institution.

Global networking is at the core of the center’s activities and outreach programme. Schol-
ars from more than twenty different countries have been selected as Carson Fellows so far. 
Besides the brilliant research they accomplish at the center, the fellows act as disseminators of 
information in their home countries. I think that is a great and highly innovative idea. Former 
and current fellows are in constant contact. They profit from the exchange of new insights and 
ideas and develop collaborative research projects as well as further conference and publication 
projects. Professor Mauch, Professor Trischler, thank you very much for your pioneering 
endeavours. Your hard work and your fellows’ excellent accomplishments enrich the humanities 
and Munich as a location of humanities research. We are fortunate to have such a superb institu-
tion here in Bavaria. As a meeting place of expertise and creativity, the Rachel Carson Center is 
significant not just in Munich, not just in Germany but around the world.

The academic board illustrates the international excellence that the Rachel Carson Center 
promotes. The members are distinguished experts in their fields from all corners of the globe. 
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I have just only welcomed Professor Jane Carruthers, who chairs the board as its represen-
tative. To do environmental research from a humanities perspective is a fascinating approach 
to advancing this significant field; it makes it more comprehensive. In this respect, workshops 
like today’s are a crucial step forward. It is important to guarantee the continuation of such 
research. For this reason, LMU Munich has started a new PhD programme, “Environment and 
Society.” Its official kick-off is today, and I wish the programme all the success it deserves. 
Ladies and gentlemen! “The human race is challenged more than ever before to demonstrate 
our mastery, not over nature, but of ourselves.” That is what Rachel Carson said. Today and 
tomorrow we can learn more about the ways various societies tried to do that and might try 
in the future. I wish all of you two interesting days here in Munich. Thank you very much.

	 Dr. Wolfgang Heubisch
	 Bavarian State Minister
	 of Sciences, Research and the Arts
	 Bavarian State Ministry
	 of Sciences, Research an the Arts
	 Salvatorstraße 2
	 80333 Munich
	 Germany
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Welcome Address

	 Martin J. Lohse ML (Würzburg)

	 Vice President, German National Academy of Sciences Leopoldina

Lieber Staatsminister, lieber Herr Huber, ladies and gentlemen: it is a great pleasure for me 
to welcome you on behalf of the Leopoldina, the National Academy of Sciences, here at this 
symposium which ― among others ― the Leopoldina is happy to support. Science is about 
developing and exchanging ideas, and to further this at times when this way was more diffi-
cult than today, the Leopoldina was founded by a small group of enthusiasts: four physicians 
in a little city called Schweinfurt, about 250 km north of here, an industrial city today; four 
physicians, who were curious beyond their daily work and who wanted to meet and discuss 
scientific matters. And just as you are discussing science today, to exchange questions and 
ideas and to promote further work and hypotheses, they started to do so in the mid-seven-
teenth century. Today, the Leopoldina is the oldest continuously existing scientific academy in 
the world. Over its long history, it gained momentum and size. Already in 1687, it was named 
imperial academy of sciences by privileges accorded by the Habsburg Emperor of Vienna, 
and even earlier, in 1670, it started the Ephemerides as a medical and science journal. Since 
then, the Leopoldina has seen its task in fostering science and furthering the development 
and promulgation of scientific ideas, mostly in the fields of medicine and natural sciences but 
more recently also in the humanities and social sciences.

The Leopoldina has a long and varied history. Notably, it was able to maintain contacts 
between East and West after the World War II. Not only has it continuously included members 
from Western Germany, Austria and Switzerland while it maintained its seat in Halle, but it 
has managed to retain its political independence and to keep contact with members and other 
scientists in many countries of the world. Today, the Leopoldina counts about 1400 members, 
mostly in medicine and science, and increasingly also in the social sciences and humanities. 
Having lost the status of imperial academy when the empire broke down, it was (re-)named 
“National Academy” two years ago, with the particular aims of representing Germany inter-
nationally and of advising society and politicians about how to transform scientific knowl-
edge into practical terms; how to deal with challenges; how to deal with problems; and how 
to identify questions that will be important in the future. For example, we work on the topic 
of the aging society; we may perceive it as a problem ― but we may also see it as positive. 
“Gewonnene Jahre” ― in English “more years, more life” ― is therefore the title of the work 
that we published and delivered to the President of Germany.

Your science concerns detailed problems of fundamental issues that are being debated by 
specialists. But it also develops and outlines a clear and, I believe, well-defined perspective on 
how society should behave. In this respect, science looks back at the past and attempts to predict 
the future. We ― and I should add here that I am an experimental medical researcher ― do 
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experiments and try to predict how the body will behave. Researchers in physics do experiments 
and try to predict how nature behaves. But we can also look back at our own history, at the his-
tory of our earth and of the universe, and try to predict and imagine how their and our future 
might be. And we can, even more daringly, attempt to predict how we should behave to allow 
the Earth to remain a hospitable place.

So I wish you all the success that you deserve. All the success that we, as a society, de-
serve ― in order to find out what we can learn from our history, what we can learn from the 
history of our environment, and how we can predict what we should be doing in the future.

The Leopoldina supports a large number of workshops all over the country as well as 
globally that deal with various issues. With our support we would like to combine an expec-
tation. It is not very explicit but, since I personally like to be outspoken, I will say it more 
directly than we would put it in writing: we hope that these workshops can be translated into 
something that we can give back to society. So what we hope for, for example, is that we can 
establish small working groups that may give policy advice on issues that are of general inter-
est; that we can publish proceedings that will serve as an orientation in defining such public 
policy. And I hope that also this symposium will lead to new results, to new questions, new 
problems and new challenges that need to be researched. I hope that your results will should 
be discussed in society, and that they might have an impact on our everyday actions and 
long-term planning. If that can be derived from this workshop, I think that will be its greatest 
success, and I hope it will attain this.

Welcome again and I hope you will have a fruitful and enjoyable workshop.

	 Prof. Dr. Martin J. Lohse
	 Julius-Maximilians-Universität Würzburg
	 Institut für Pharmakologie und Toxikologie
	 Versbacher Straße 9
	 97078 Würzburg
	 Germany
	 Phone:	 +49 931 20148401
	 Fax:	 +49 931 20148539
	 E-Mail:	lohse@toxi.uni-wuerzburg.de
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Envisioning an Ecological Atlantic, 1500 –1850

	 John R. McNeill (Washington, DC, USA)

	 With 3 Figures

Abstract

In his article about the ecology of the Atlantic world, John McNeill demonstrates that the epoch from Columbus’s 
arrival in the New World to the mid-nineteenth century was characterised by climate change (Little Ice Age, drought), 
the plantation system, and the ecological exchange of flora and fauna. McNeill uses the term “Neo-Africa” for those 
regions with a high proportion of African slaves (particularly Brazil and the Caribbean). The concept of sustainability 
was entirely alien to the plantation economy of North and South America, where a parallel and extreme exploitation 
of people (African slaves) and land took place, motivated by economic interests.

Zusammenfassung

In seinem Aufsatz über die Ökologie der atlantischen Welt demonstriert John McNeill, dass die Epoche zwischen 
der Ankunft von Kolumbus in der Neuen Welt und der Mitte des 19. Jahrhunderts von Klimawandel (Kleine Eis-
zeit, Trockenheit), Plantagensystem und dem ökologischen Austausch von Flora und Fauna im Atlantikraum ge-
kennzeichnet war. Für die Regionen mit einem hohen Anteil afrikanischer Sklaven (insbesondere Brasilien und die 
Karibik) verwendet McNeill den Begriff „Neoafrika“. Der Plantagenwirtschaft in Nord- und Südamerika war der 
Gedanke der Nachhaltigkeit völlig fremd; angetrieben von ökonomischen Interessen kam es in Amerika zur simulta-
nen und extremen Ausbeutung von Menschen (afrikanischen Sklaven) und Land (Böden).

1.	 Introduction

This volume is dedicated to the theme “from exploitation to sustainability,” but this contri-
bution addresses only exploitation. There was no transition to sustainability in the Atlantic 
world before 1850. Nor, indeed, has sustainability arrived as yet. This essay is concerned 
with an immense region  —  the whole of the Atlantic basin  —  and spans three and a half cen-
turies. It begins with a short overview of the concept of Atlantic history, and then turns to the 
only real feature of environmental change that is pan-Atlantic: climate change. It proceeds to 
propose a revised and amplified version of the Columbian Exchange, a concept that will be 
familiar to many readers, and ends with an examination of the role of the plantation system 
and the slave trade, which together form both the heart of the matter and the most interesting 
aspect of the ecological Atlantic during the centuries from 1500 to 1850. Generating both im-
mense misery and immense wealth, for a few centuries the slave plantation system featured a 
double exploitation: of people and of soils.

The past two decades have seen historians  —  both in Europe and North America  —  begin 
to change their frames of reference (or, rather, return to older frames of reference) and adopt 
the Atlantic basin as a unit of historical analysis. This is particularly the case for historians 
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working on the centuries between the voyages of Columbus and the abolition of the slave 
trade, which encompasses the years from 1492 to 1888. The reason for this shift in per-
spective is, in essence, the rise of a historiography connected to slavery and the plantation 
system, something that, as historians have quite rightly argued, needs to be understood in 
its transatlantic framework involving Atlantic Africa, Atlantic Europe, and Atlantic America. 
By bringing these coastal regions into a single analytical framework, we can examine the 
essence of Atlantic history, something which represents an increasingly popular approach 
among historians (Butel 1999, Bailyn 2005, Games 2006, Benjamin 2009, Greene and 
Morgan 2009).

2.	 The Little Ice Age in the Atlantic World

There is only one feature of environmental change that expressed itself throughout the Atlantic 
basin and across these centuries, and that is climate change. In the sixteenth and seventeenth 
centuries, the ocean was a good deal cooler than today, especially the shallow littoral waters, 
the estuaries, bays, and continental shelves. The temperatures of Chesapeake Bay water, for 
example, fell by two to four degrees Celsius from their levels of the previous few centuries 
during the Little Ice Age. Chesapeake waters were at their warmest around 900 CE and their 
coldest around 1700, with sharp fluctuations in between. This heightened instability played 
havoc with the Bay’s abundant marine life, including oysters and crabs useful in human diets. 
Caribbean waters likewise were 2 to 3 °C cooler by the eighteenth century, to judge from 
evidence gathered off of Puerto Rico. In the deep sea, the effects of the Little Ice Age were 
more muted. On average, it seems, sea surface temperatures from Maine to Bermuda were 
about 1 to 1.5 °C cooler than during the so-called Medieval Climate Anomaly (c. 900 –1300).

Sea surface temperatures, not a popular concern among historians, had historical con-
sequences. Chillier temperatures lured schools of codfish to more southerly waters off of 
New England in the seventeenth and eighteenth centuries, bringing fishermen in their wake, 
quickening the settlement and enhancing the prosperity of lands from Newfoundland to Mas-
sachusetts. Changes in Atlantic sea surface temperatures probably also affected the risks of 
navigation. During the Little Ice Age, icebergs were longer-lived and floated further afield 
than in the warmer centuries before (c. 900 –1300) or since (post 1800). Sea ice added to the 
dangers of ship voyages, especially in waters often shrouded in mist. It may even be  —  this 
is uncertain, but what climate science would expect  —  that cooler Little Ice Age sea surface 
temperatures in tropical latitudes meant that hurricanes were fewer and weaker in the six-
teenth to eighteenth centuries than before or after. It is a reasonable conclusion that Little Ice 
Age conditions in the Atlantic raised the hazards of navigation in northern waters but lowered 
them somewhat in tropical latitudes (Keigwin 1996, Grove 2001, Watanabe et al. 2001, 
Cronin et al. 2004, 2010, Graham 2010).

European historians have long been keenly aware of the Little Ice Age and its consequences 
on land in the sixteenth and seventeenth centuries. Its coldest decades came in 1590 –1610, 
the 1640s, 1690s, and 1780s. The Little Ice Age in Europe saw glaciers grind their way down-
hill in the Alps, occasionally scraping away pastures and villages as they went. Shorter grow-
ing seasons spelled more frequent crop failure and famine in the northern lands of Scotland 
and Scandinavia. The onset of the Little Ice Age may have brought down the curtain on the 
era of Norse settlement in southern Greenland in the fifteenth century (Patterson et al. 2010, 
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Conkling et al. 2011). The Thames froze over fairly often, allowing for so-called frost fairs, 
and even the Ebro in Spain froze from time to time. The Little Ice Age in Atlantic Europe 
was, in general, significant mainly for the hardship brought on by its colder temperatures and 
shorter growing seasons.1

In other parts of the Atlantic world, the climatic phenomenon of the Little Ice Age might 
perhaps be better called the Big Drought Age. Evidence suggests that in West Africa, for 
example, the dry frontier of the Saharan fringe, known as the Sahel, pushed southward in the 
sixteenth and seventeenth centuries, causing a greater frequency of droughts in West Africa. 
Drier conditions in West Africa restricted the range of the tsetse fly, the vector for trypanoso-
miasis, or sleeping sickness. Trypanosomiasis is a dangerous human disease, but even more 
so for horses; the retreat of the tsetse fly allowed successful horse breeding in the Sahel, 
which had previously been unsustainable due to extreme equine mortality. These ecological 
changes, in turn, encouraged the emergence of cavalry and new styles of warfare, which un-
derwrote the creation of larger and larger political units, including some of the great empires 
of West African history such as Mali and Songhai. Both these empires owed some of their 
strength to equestrian forces and some of their prosperity to slave raiding against peoples 
lacking cavalry forces. At the same time, more broadly in Atlantic Africa  —  from Senegambia 
to Angola – greater frequency of drought probably increased the supply of captives for the 
transatlantic slave trade, both through the creation of circumstances in which some had horses 
and cavalry while others did not, and through the tragic sequence of crop failure, destitution, 
and the desperate sale of children and other dependents to slavers. Drought narrowed the 
range of subsistence strategies available, making the capture of slaves and selling of anyone 
who could be sold more attractive alternatives (Law 1981, Miller 1988).

It is important to emphasise, for anyone not already well-versed in the numbers involved 
in the slave trade, the sheer volume of people trafficked across the ocean in the years from 
1500 to 1850: it borders on eleven million. Slaves came from many parts of Africa between 
Senegal and Angola. They were shipped mainly to northeast Brazil and to the Caribbean. The 
numbers involved reached their highest levels in the 1780s and again in the 1840s. The slave 
trade will figure again in this essay, especially in its connections to the Columbian Exchange.

If the tree rings can be trusted, North Africa, or at the very least the Atlas Mountains of 
Morocco, showed a counter-trend during the Little Ice Age. The cedars of the Atlas record 
less frequent drought, 1450 –1980, than either during the centuries before or the decades after 
(Esper et al. 2007). Conceivably, conditions during these wetter centuries helped make agri-
culture more rewarding, providing revenues for the establishment and territorial expansion of 
the Saadian dynasty (1554 –1659) in Morocco. The Saadian state was one of the pioneers of 
the sugar-and-slave complex, using irrigation water from the Atlas peaks and slaves imported 
from the West African Sahel to grow plantation sugar.

On the American side of the ocean, evidence for an age of drought appears in tree rings and 
other forms of paleoclimatic evidence from the Caribbean to Canada. In Mexico, for example, 
tree rings show that the most searing droughts any time in the past 600 years occurred between 
1545 and 1580, and may have led to disease outbreaks in 1545 –1548 and 1576 –1578. Ac-
cording to one interpretation, these outbreaks were rodent-spread diseases, hemorrhagic fevers 
termed cocoliztli in the Nahua language. These epidemics compounded the devastation experi-
enced by local populations already reeling under the impact of newly acquired infections from 

1	 For a general study see Grove 1990 and Behringer 2009; and for a Nordic one, Ogilvie and Jonsson 2010.
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Europe and Africa (Acuna-Soto et al. 2002). Recurrent droughts of lesser severity haunted 
Mexico  —  or New Spain, as it then was called  —  throughout the Little Ice Age, culminating 
in another deep and devastating one in 1785 –1787, which brought starvation to the northern 
regions of the Spanish colony as far as Texas (Therell 2005, Endfield 2008).

Tree rings also provide powerful evidence of extraordinary droughts during the Little Ice 
Age in what would become the southeastern United States. These droughts brought serious 
consequences for the early colonisation of the Atlantic coasts of North Carolina and Virginia 
by Europeans. The famous story of the “lost colony,” associated with Sir Walter Raleigh, 
dates from this period: Raleigh sponsored a group of colonists to settle on the shores of 
North Carolina in 1585, just before the region would suffer from the worst drought within a 
thousand years (Fig. 1). By 1590, no trace of these unfortunate colonists remained, and ever 
since, in the absence of evidence, hypotheses concerning their fate have abounded. But what-
ever other difficulties these colonists might have faced, the severity of the drought probably 
doomed them to fail in their endeavours (Stahle 1998).

Another drought victim was the settlement at Jamestown, along the James River in Virgin-
ia at the mouth of the Chesapeake Bay. It has iconic significance for Americans as the earliest 
establishment of the English colonial presence in North America. Settlers arrived in 1607. 
Unluckily for them, that was the second year of the most severe drought (1606 –1612) at any 
time in the last 770 years in the Jamestown region. Roughly two-thirds of the colonists died 
in their first year. Additional colonists (some of them from Germany and Poland) arrived in 
1608, but in 1609 –1610, in what colonists called “the starving time,” most of those remaining 
died. By the end of the drought in 1612, about 80 % of all those who disembarked at James-
town over the previous six years were dead. Although they surely suffered somewhat from 
diseases, malnutrition was certainly a large part of the equation as far as the mortality rate was 
concerned, and the drought was thus probably a significant factor in the setbacks they suffered 
in the first five years. Moreover, some of their disease difficulties apparently stemmed from 
shortage of fresh water, a situation exacerbated by the record drought. Indeed, the colonists’ 
troubled relations with the local Powhatan Indians were also affected by drought, since the 
English had hoped to trade for food and the Powhatan had too little food to spare. The colony 
there did survive, but only just (Stahle 1998, Blanton 2000).

The Little Ice Age expressed itself differently in different landscapes around the Atlantic. 
In some places it took the form of colder climate and in other places of drought. In few places 
around the Atlantic, perhaps only in Morocco, did it manifest itself in the form of a wetter 
climate. Whatever the form it took, the Little Ice Age played some role everywhere in the eco-
nomic and political fortunes of peasants and kings, slaves and settlers from Argentina to Iceland.

3.	 A Revised and Expanded Version of the Columbian Exchange

The era of colder and drier climate around the Atlantic was also the time of the Colum-
bian Exchange, another fundamental feature of Atlantic history. Some forty years ago Alfred 
Crosby wrote a book, the title of which has colonised the vocabulary of historians in a way 
that very few book titles succeed in doing (Crosby 1972). In North America, at least, ev-
ery historian uses the phrase “Columbian Exchange” to refer to the transatlantic transfers 
of pathogens, plants, and animals that followed the voyages of Columbus in 1492. Crosby 
drew attention to the tremendous importance of these transfers for the economic and social 
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Fig. 1  Map of the Roanoke area 
drawn c. 1587 by John White

history of the Americas, of Europe, and to some extent also Africa. Crosby did not do full 
justice to the African components of the Columbian Exchange. The main reason for this is 
that African historiography was much less developed in the 1960s, when he was working on 
his book, than it has since become; the kind of information that he might have used was much 
harder to come by for Africa than it was for Europe or the Americas, perhaps even impossible 
in some instances.
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Crosby’s own presentation of the Columbian Exchange, and almost all subsequent ones, 
underplay African involvement in the process.

To take the example of food crops: sorghum, millet, bananas,2 yams, and watermelons, to 
mention just a few, were all brought to the Americas from Africa. Some of these were signifi-
cant in terms of the agricultural history of the Americas after 1492, although none of them are 
central to that history.

The geographer Judith Carney insists that, together with all these food crops, specialised 
agronomic knowledge about how to make them prosper was imported, particularly as regards 
African rice (Carney 2003, Carney and Rosomoff 2009). Her remarks are in some respects 
controversial (Eltis et al. 2007), and there is as yet no single convincing viewpoint. But at a 
minimum, she demonstrates that it is not just the movements of crops and animals which mat-
ter, but also the transfers of agricultural techniques, technologies, and understanding. Crops 
do not normally grow of their own accord.

The Columbian Exchange also included one important transfer of animals that escaped 
Crosby’s notice  —  not surprisingly, perhaps, since the creatures in question were tiny and, 
moreover, their importance remained unknown until the twentieth century. In the context of 
the slave trade, a species of African mosquito managed to migrate to the Americas. Aedes 
aegypti, the vector for yellow fever and dengue fever, is among the world’s most deadly 
animals. The viruses it carried killed thousands upon thousands in the warm latitudes of 
the Americas, shaping the settlement, warfare, and politics of the region (McNeill 2010). 
The mosquitoes and their viruses proved more lethal to adults without prior experience of 
yellow fever or dengue than to those who had grown up with, and survived, these diseases 
as children. Yellow fever, in particular, is much less serious in children than in adults, and 
survival of a single bout with the disease confers lifetime immunity. In practice, this meant 
that upon moving to the West Indies or the American tropics generally, adults from Europe 
stood a greater risk of illness and early death than did people from West Africa, so once yel-
low fever was firmly established in the Americas, by the 1640s, African slavery made more 
economic sense than did the indentured servitude of Europeans (Kiple 1984). When Crosby 
was writing in the late 1960s, many people thought yellow fever was American in origin and 
that A. aegypti might also be an American species, which is not the case. But since there is no 
decisive written evidence whatsoever on this subject, it has taken genomic evidence, available 
only in the last ten years or so, to clear up the controversy.

There are some further respects in which Crosby could not fully take the measure of the 
effect of the Columbian Exchange. When he wrote about American food crops on the eastern 
side of the Atlantic, he had a great deal to say about potatoes, especially in Europe, and about 
maize in Europe and in Africa. He even mentioned the eventual importance of maize in other 
places, such as China, and noted that maize became a staple in broad regions of southern 
Africa. But there are some interesting historical developments which have only been brought 
to light by subsequent scholarship. Here are two hypotheses which have been advanced by 
Africanist historians: one concerns the political significance of maize, especially on the West 
African coasts; the other that of cassava, or manioc, as it is otherwise known.

2	 Strictly speaking, bananas are not originally an African crop, but come from Southeast Asia. We can, however, be 
pretty sure that they were introduced to the Americas via Africa, the evidence in this case being genetic rather than 
textual, a source which was not available to Crosby at the time he wrote his book.
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The first record of maize in Africa dates from 1548, although it might have arrived decades 
earlier. While the older African food crops  —  millet, sorghum, yams — were productive, and 
eminently suited to the climates and landscapes in which they grew, they did not store nearly 
as well as maize. Dried maize kernels keep for months, meaning that maize was much more 
suitable as a portable food supply — certainly compared to yams, the staple food in much of 
West and Central Africa, but also to the native grains such as millet and sorghum. Military 
forces could be sustained on prolonged campaigns with dried maize, something which had 
previously been next to impossible in the history of Atlantic Africa. This constraint on mili-
tary activity also hindered the development of large-scale polities, which, after all, depend 
on the exertion of military force. The arrival of maize seems to correlate with the extension 
of state building beyond its earlier origins into larger and more militarised states. Moreover, 
because of its portability, dried maize served as a suitable food for slave ships and slave 
caravans. Farmers turned to it along long-distance trade routes and around slave embarkation 
ports. The arrival of maize in Africa improved the economics of slavery, making lengthy voy-
ages more practical than ever before (McCann 2005).

The second hypothesis concerns cassava, which originated in Brazil, probably in Amazo-
nia. Cassava is a root crop that requires a tremendous amount of labour before it can be turned 
into edible food. In its raw form it contains poisonous compounds, forms of cyanide, of which 
forty milligrams can kill large mammals. So-called bitter manioc, the preferred variety, con-
tains much more of the poisons than the less often cultivated “sweet” manioc. To remove the 
toxins, people soak cassava root, roast it, pound it into flour, and sometimes do other things 
to it as well. Cassava is rich in carbohydrates, but poor in protein and most useful nutrients. 
Despite its labour requirements and modest nutritional payload, cassava has become one of 
Africa’s staple foods. One of the reasons for that is that it does well in drought and in thin 
soils; another is that it suits farmers’ needs in politically unstable landscapes, especially those 
where the threat of violence is never far off — such as those areas where slave raiding thrived.

The spread of cassava can be connected to the geography of enslavement. Just as in North-
ern Europe, where potatoes recommended themselves to peasants and landlords in times when 
armies were sweeping across the landscape requisitioning grain, cassava met a particular need 
in the population. Potatoes have the advantage that they can remain in the ground for a while, 
rather than needing to be harvested at a particular time and stored, and thereby becoming 
more vulnerable to roving armies and quartermasters. The same is true of cassava — it does 
not need to be harvested at a fixed moment, but can remain underground until needed. Where-
as dried maize stores well once harvested, cassava stores well before being harvested. So for 
those whose lives were often imperilled by slave raiders — Africans who might at a moment’s 
notice need to drop everything and run into the bush to hide for weeks at a time — cassava was 
ideal. The evidence uncovered by Jan Vansina (1997), among others, suggests that cassava 
became the most common crop in areas where slave raiding was frequent.

These two hypotheses concerning maize and cassava are examples of the ways in which 
the Columbian Exchange affected the social and political landscapes of Atlantic Africa. With 
the respective impacts of maize and cassava upon the political and economic possibilities in 
Atlantic Africa, it might make sense for historians to speak of pre-Columbian Africa — at 
least on the Atlantic side of the continent — as they routinely do of pre-Columbian America.
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4.	 The Ecology of the Atlantic American Plantation Economy

The final part of this essay concerns the plantation system (Fig. 2), which was the destination 
of the majority of enslaved Africans who crossed the Atlantic Ocean. It extended from north-
eastern Brazil in the south to the hinterlands of Chesapeake Bay in the north, and represented 
a huge zone of Atlantic America in which the slave plantation was the primary, if not the 
only, mode of production. The ecological significance of the plantation system has several 
aspects. The first point is the simplest one, one historians and geographers have been making 
for twenty or thirty years now, which is that every plantation, whether of tobacco, cotton, rice, 
sugar, or coffee, typically required the clearing of forests to make room for planting crops.

So, beginning in the smaller islands of the eastern Caribbean and the coastlands of north-
eastern Brazil, a sweep of deforestation was launched, motivated by the desire to clear more 
space for plantation crops. This deforestation sweep characterised the West Indies in the six-
teenth, seventeenth, and eighteenth centuries and climaxed in Cuba in the nineteenth century 
(Watts 1987, Funes 2008). The same process was underway on a very considerable scale 
in the American South, where tobacco and cotton plantations likewise required the clearing 
of forests. One interesting and entirely inadvertent consequence of this process in the Carib-
bean was that it improved the breeding and survival conditions for two kinds of mosquitoes, 
the vectors of malaria and yellow fever. With respect to Anopheles mosquitoes, the vectors 
of malaria, deforestation in the Caribbean islands with mountains and hills changed the hy-
drological situation by increasing runoff, floods, siltation, and deposition in the lowlands, 

Fig. 2  A plantation on Martinique, c. 1770
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which in turn created more marshland, swamps, and wetlands around the coasts of the islands. 
Montserrat and Martinique, just to give two examples, became the perfect breeding grounds 
for Anopheles mosquitoes, which thrive in swampy terrain (McNeill 2010).

Deforestation also reduced levels of predation upon mosquitoes, by reducing or eliminat-
ing bird populations. There is textual evidence for this, especially in the case of Barbados. 
Visitors to the island in the 1630s and 1640s remarked on the abundance of bird life; those 
who arrived in the 1650s or later noted the paucity of birds (Ligon 1657, von Utcheritz 
quoted in Gragg 2003, pp. 22–23).

The Aedes aegypti mosquito, the above-mentioned vector for yellow fever, provides a 
more complex and perhaps therefore more interesting example. It is particularly connected 
to the sugar plantation, rather than to plantations in general. A. aegypti is a most peculiar 
mosquito, unique among its (very numerous) kind; it has a strong preference for breeding 
in artificial water containers, e.g. buckets, pots, barrels, cisterns, and wells. It is therefore 
effectively a domesticated mosquito, which thrives on its association with human beings — it 
almost never lays its eggs in puddles, ponds, or ditches, as most mosquitoes do. This is the 
reason for its link to sugar plantations, because every sugar plantation had a great number of 
pots that were used during the initial sugar refining phase. A large plantation might have had 
ten thousand or more pots, in use for a few months of the year after the sugar harvest. For the 
rest of the time the pots stood empty, or broken, collecting rainwater, thereby providing ideal 
conditions for this particular kind of mosquito to lay its eggs. On top of that, all mosquitoes 
like sweet liquids, which provide them with much of their energy, and female mosquitoes also 
require blood meals in order to reproduce. Individual mosquitoes can survive on cane juice, 
but a population of mosquitoes requires blood meals if it is to last more than a few weeks. So 
a sugar plantation was a veritable smorgasbord for A. aegypti — all of the sweet liquid they 
could possibly want was easily accessible, as were the blood meals needed for their reproduc-
tion, due to the proximity of the human and livestock populations. The conditions for the sur-
vival and expansion of A. aegypti mosquito populations were rapidly improved by the instal-
lation of plantations, specifically sugar cane plantations, in the Caribbean (McNeill 2010).

The plantation system also had far-reaching consequences as far as soils were con-
cerned. In the wake of the Columbian Exchange, the indigenous populations of the Ameri-
cas — not just Atlantic America, but across the continent — entered into severe decline for 
reasons associated with infectious disease, with brutal exploitation, and with loss of land 
and livelihood. Population declined by 50 to 95 % in most areas, and in others, mainly 
coastal lowlands, indigenous populations gradually became extinct. This human calamity 
provided an opportunity for forest growth and regrowth. In almost all cases, the indigenous 
populations of the Americas had been dependent on using forests and forest soils, and their 
use included widespread forest burning, either for agricultural purposes, or else to favour 
the proliferation of the grazing animals which they hunted. Following the population de-
cline, between 1500 and 1650, forests in Atlantic America grew bigger and taller than they 
had been for a very long time.

There is written evidence for this, but also ecological evidence in the form of tree rings 
and palynological data. It is no longer a disputed notion. These gigantic forests were often 
mistaken by visitors to the Atlantic American coastal regions for ancient, primeval forests, 
but in fact they were usually only a century or two old, even when they included gargantuan 
specimens such as the American chestnut (Castanea dentata, Fig. 3). The tissues of these 
trees contained gigantic quantities of potential soil nutrients. In effect, for one or two hundred 
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years the trees had been drawing up nutrients from the soil and sub-soil from depths which 
crops simply could not reach. They were the functional equivalent of the water towers which 
are such a familiar sight in North America, pumping up ground water from the depths and 
storing it for later distribution.

The success of plantation agriculture was, in some measure, dependent upon the nutrients 
in these mammoth and majestic trees. Felling and burning trees was the chief occupation 
of most slaves early in the career of every plantation. Char and ashes were full of nutrients, 
and thus ensured the prospering of tobacco, cotton, or sugar for several years afterwards. 
In particular, plantation prosperity depended on the quantities of nitrogen, phosphorus, and 
potassium that had been stored up in these arboreal nutrient towers. Soon, however, the nutri-
ent bonus was gone, carried off in tobacco leaf or cotton thread. Planters had to move their 
operations at certain intervals — after twenty, then ten or even five years — as the key nutrients 
that limit plant growth became ever scarcer. Evidence of this enforced mobility can be found 
on a small scale, on individual plantations, in the way in which landowners deforested new 
areas of land within their holdings and planted them with tobacco, cotton, or sugar. It can also 
be seen on a large scale, in the migration of the centre of the plantation economy from the 
small islands of the eastern Caribbean to the bigger islands of the western Caribbean, includ-
ing Jamaica and ultimately Cuba. The same pattern prevailed in the American South, where 
the cotton plantation regime migrated from the eastern seaboard of Georgia and the Carolinas 
into Alabama, Mississippi, Louisiana, and East Texas. Similarly, tobacco plantations moved 
from the Chesapeake area to the piedmont region of North Carolina, and even further west 

Fig. 3  American chestnut trees. Photograph c. 
1910
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into Kentucky and Tennessee. Plantations in the Americas were a form of shifting agriculture 
on a macro scale. In many environments, soils quickly became too poor to ensure profitability 
once the subsidy of nutrients in forest ash wore thin. Plantation agriculture, as practiced in the 
Atlantic Americas, was decidedly unsustainable due to its demands on soils.

5.	 Conclusion

In this quick overview of certain topics concerning the ecological Atlantic, we have noted the 
importance of the Little Ice Age, the Columbian Exchange — especially its underappreciated 
African components — and the centrality of the plantation system based on African labour. 
Four of every five persons who crossed the Atlantic to the Americas prior to 1820 were Afri-
cans. The connections between Atlantic Africa and Atlantic America were at least as strong 
as those between Atlantic Europe and Atlantic America. This is especially applicable to the 
connections at the latitude of Angola-Brazil, and at the latitude of West Africa and the Carib-
bean. These axes are the sites where most of the economic action and interaction took place. 
To express it in Neo-Crosybian terms, we might refer to a Neo-Africa in the Americas: in an-
other book, entitled Ecological Imperialism (1986), Crosby coined the term “Neo-Europes” 
to describe Australia, New Zealand, Argentina, Uruguay, and the northern United States and 
Canada, all lands where European people, plants, animals, and pathogens became established 
and largely replaced the previous societies and ecologies. The northeastern part of Brazil, the 
Caribbean, and parts of the American South (in particular the lowlands of Georgia and South 
Carolina), we can describe as Neo-Africas. Not only were the populations of these lands sub-
stantially African in origin, but they lived amidst a new post-Columbian Creole ecology, with 
a mix of African, American, and European elements.

This essay has touched on the ecological and environmental implications of the slave trade 
in Africa itself and of the slave plantation economy in the Americas. Both are areas in need 
of more research. But provisionally, until that research is done, a plausible way to envision 
the Atlantic as an ecological space in the early modern centuries — the era of the transatlantic 
slave trade — is the one offered at the beginning of this essay: the ecological Atlantic as the 
story of exploitation, in particular, the very brutal dual exploitation of both soils and people. 
Indeed, the one exploitation encouraged the other: planters, especially in the West Indies, un-
derstood the fragility of their situation and tried to make their money as fast as possible. They 
knew that yellow fever and other diseases might end their lives at any time; they knew that 
their slaves had short life expectancies too; and they knew that their crops despoiled their soils 
and so their land was a wasting asset declining in value over the years. These circumstances 
and this knowledge conspired to motivate them to work their slaves hard and to exploit their 
soils with no thought for tomorrow. Neither the thought nor the practice of sustainability had 
a place in such a world.
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Es gibt nur wenige Fragen, welche die Menschheit seit Beginn ihrer geistigen Ausein-
andersetzung mit sich selbst und der sie umgebenden Welt unaufhörlich begleitet haben. 
„Was ist Leben?“ zählt zu diesen Grundfragen des menschlichen Daseins. Angesichts der 
beeindruckenden Erfolge der empirischen Forschung an Lebewesen wird die Schwierigkeit 
immer offenkundiger, eine allgemein überzeugende Antwort auf die Frage nach den grund
legenden Eigenschaften derjenigen Systeme zu geben, die wir „lebendig“ nennen. Diese 
Rätselhaftigkeit fasziniert Natur-, Geistes- und Kulturwissenschaftler und bringt sie dazu, 
gemeinsam das Wesen des Lebens zu erkunden. In dem Band behandeln hervorragende 
Vertreter der unterschiedlichsten Wissenschaftsdisziplinen den noch nicht zufriedenstel-
lend geklärten Ursprung des Lebens. Sie untersuchen das neue, umfassende Verständnis 
der molekularen Grundlagen von Lebensprozessen aus der Sicht der Genomforschung 
und beschreiben die Möglichkeiten, Leben in Analogie zu Maschinen zu modellieren. 
Sie behandeln die ungeheure Vielfalt des Lebens, die Beeinflussbarkeit des Lebens durch 
menschliche Eingriffe und die Grenzen des Lebens aus biologischer, psychologischer und 
philosophischer Sicht. Dabei wird deutlich, wie hartnäckig sich die Frage nach dem Leben 
durch die Wissenschaftsgeschichte, ja durch die ganze Geistesgeschichte zieht und welche 
Brisanz sie angesichts aktueller Forschungsergebnisse erhalten hat.

Wissenschaftliche Verlagsgesellschaft Stuttgart
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Vanishing Herds? 
Transformations in Wildlife Hunting in Southern 
Africa, 1830 –2000

	 Jane Carruthers (Tshwane)

Abstract

In her contribution on wild animals in South Africa, Jane Carruthers examines the stages in the development of 
utilisation of game from the early nineteenth century until the present day. She posits the thesis that exploitation and 
sustainability are not concepts which cancel out or oppose one another, but rather ones which can co-exist. The game 
herds of South Africa, once decimated by exploitative hunting, were conserved both by national parks and by breed-
ing programmes, so that today, albeit thanks largely to game reserves and the game ranching industry, there are more 
wild animals living in South Africa than there were at the beginning of the “age of exploitation.”

Zusammenfassung

In ihrem Beitrag über Wildtiere in Südafrika geht Jane Carruthers der Frage nach, welche Entwicklung die Nut-
zung von Wildtieren vom frühen 19. Jahrhundert bis in die Gegenwart durchlaufen hat. Dabei stellt sie die These 
auf, dass Ausbeutung und Nachhaltigkeit keine sich ablösenden oder sich gegenseitig ausschließenden Prinzipien 
sind, sondern dass sie gleichzeitig vorkommen können. Die einst durch Jagd extrem dezimierten Herden Südafrikas 
wurden sowohl durch die Einrichtung von Nationalparks als auch durch Zucht erhalten, so dass heute – wenn auch 
hauptsächlich durch Wildtierhaltung und Herdenindustrie – mehr Wildtiere in Südafrika leben als zu Beginn der 
sogenannten „Ära der Ausbeutung“.

1.	 Introduction

The idea of sustainability is an environmental mantra that gained political purchase after the 
1970 Earth Day, the 1972 Stockholm Conference, and its successors such as the Rio Con-
ference in 1992 and the Johannesburg World Summit on Sustainable Development in 2002. 
Advocating more than “conservation” or “preservation,” with their connotations of Western 
middle class values, sustainability is an idea that links the developed and the developing 
world, the rich and the poor, state and non-state actors, and is a powerful modern ideology 
with global ramifications. The aim of this article is to explain the transition in South Africa 
from the conservation of wildlife only in national parks and other protected areas and its erad-
ication on private property, to the current situation in which sustainable game farming — for 
hunting and for eco-tourism — has outstripped agriculture in terms of its contribution to GDP.

It has been estimated that there are some 1.7 million large mammals on 13.3 % of the 
land formerly designated for agriculture (Van der Merwe et al. 2004), and this should be 
compared with the 1966 estimate of about 340,000 animals (Du Toit 2007, p. 17). The Amal-
gamated Banks of South Africa (ABSA) report (2003) states that there are about 5,000 game 
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ranches in South Africa and more than 4,000 mixed game and livestock ranches, covering 
some 13 % of the land area, in comparison with 5.8 % for all officially declared conservation 
areas, of which the national parks comprise 2.8 %. In addition to its economic importance, in 
terms of biodiversity conservation it has been estimated that 80 % of nature conservation in 
South Africa takes place on privately owned land (Van der Merwe et al. 2004). Thus, over 
17 million hectares are used for wildlife production, with a conversion rate of 2–2.5 % annu-
ally from livestock to wildlife production (Republic of South Africa 2005, p. 7).

As elsewhere in Africa, urbanisation is currently expanding and agriculture is declining in 
South Africa. In the period from 1998 to 2002, tourism (principally eco-tourism) accounted 
for some 6 % of GDP. The decline in agriculture is remarkable: from some 20 % of GDP in the 
1920s, it had shrunk to just 3.4 % in 2004. A significant factor for this is that South Africa’s 
agricultural subsidies are currently among the lowest internationally, at about 4 %. Moreover, 
net earnings from agriculture continue to drop in South Africa, from R110 per hectare in 1990 
to around R80 in 2000 (Republic of South Africa 2005, p. 7). Consequently, the sustainability 
of game ranching — whether for trophy hunting, tourism or meat production — is of consider-
able importance to the economy.

2.	 Wildlife Utilisation until 1910

Although pre-colonial African communities utilised wildlife extensively in southern Africa, 
a combination of a relatively small population, some spiritual and religious taboos, the ab-
sence of modern firearms and the lack of a large market meant that mass extermination did 
not take place. Hunting was often a cooperative enterprise, ensuring food, skins and other 
by-products, and valuable items — including ivory — were reserved for the chief. Tribute was 
often paid with ivory. Trade in ivory, hides, and horn was linked to the Indian Ocean via the 
Portuguese settlement at Delagoa Bay.

The advent of firearms, combined with the specific industrial economy of Europe and 
the United States of America, decimated the antelope and other wildlife herds. Radiating 
outwards from Cape Town, the frontier of settlement and commercial hunting worked its way 
northwards and eastwards, exterminating a number of species (e.g. the bloubok Hippotragus 
leucophaeus and the quagga Equus quagga) and greatly reducing others (e.g. elephant Lox-
odonta africana) as it did so. From the late 1700s and early 1800s, small parties of trekboers 
(itinerant pastoralists) and traders penetrated the northern interior in search of ivory and other 
commercial products of the hunt. Also destructive were the large Voortrekker (Boer) parties, 
which, dissatisfied with British rule at the Cape, left the colony in the 1830s to become po-
tential settlers in the interior.

As wildlife of all kinds diminished and African groups lost their land and independence, 
habitats were transformed by modern agricultural enterprise and the establishment of towns. 
Thus the era of southern Africa’s greatest wildlife slaughter began in the mid-nineteenth cen-
tury, spearheaded by colonial expansion and the proliferation of firearms. Hunting provided 
employment for many Africans as well as the opportunity to acquire firearms and intensify their 
own hunting activities. Some figures indicate the rate of wildlife slaughter. In 1824, ivory ex-
ports from Cape Town were around 9,072 kg and by 1836 had risen to 48,080 kg (Ellis 1998). 
The value of hides also increased from £2,324 in 1820 to £23,544 in 1825 (MacKenzie 1988). 
Very little of this hunting was done for pleasure: this was a commercial venture.
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Blame for the “vanishing herds,” a phrase that resonates through the literature, is frequently 
laid at the door of nineteenth-century sportsmen. Often recreational, the initial expedi-
tions of visiting hunters such as William Cornwallis Harris (1852), whose books were 
extremely popular, were followed by many European visitors who sought adventure and 
freedom in hunting the wildlife of South Africa. In 1855, it was estimated that 90,000 kg 
of ivory was exported from the Transvaal, together with vast quantities of hide and horn 
(Carruthers 1995a, p. 21). In the 1830s, Harris had so much ivory that at one stage he 
was forced to abandon it (MacKenzie 1988). Certain species, such as black wildebeest 
(Connochaetes gnou), which occurred in thousands, were slaughtered like the bison (Bison 
bison) of North America. In 1866, a single firm in the small town of Kroonstad exported 
some 157,000 black wildebeest and blesbok (Damaliscus pygargus) skins; by 1900, both 
species were almost extinct (Vrahimis 2001). Recreational sport-hunting added substan-
tially to the destruction. It did not take long for the herds to “vanish.” In the early 1850s, 
when Thomas Baines visited the Transvaal, he was hard pressed to find any wildlife to 
shoot (Carruthers and Arnold 1995).

Until much later in the century, after the wildlife had been virtually exterminated by hunt-
ing and disease (the rinderpest epizootic of the mid-1890s played a very large role), minerals 
discovered, and settled agriculture and private property established, the entire wealth of the 
region was predicated on the products of the hunt. By the end of the 1800s, there were game 
reserves in many parts of the sub-continent; but, by then, there was very little left to protect. 
In 1896, rinderpest killed many hundreds of thousands of wildlife together with nearly all 
the livestock herds in the subcontinent, and soldiers on both sides of the Anglo-Boer War 
(1899 –1902) slaughtered whatever wildlife they could as alternative sources of food (Car­
ruthers 1995a, b).

A common South African traditional food is biltong — dried meat — and people on whose 
private properties wildlife survived, even if in small numbers, continued to hunt for biltong. 
Because biltong is a portable and long-lasting form of animal-derived protein, the demand 
was large, some 7,000 kg being exported from a single railway station in the Waterberg in 
1907 alone. One lone voice on the Legislative Council in the Transvaal at the time argued that 
prohibiting the sustainable use of game was wasteful and that the principle of saving it merely 
for the “benefit of the leisured” and land-owning classes, as was happening via the hunting 
laws, needed to be questioned. Nicholson even went further, averring that “to say that this 
food product of the country [biltong] is to be wasted in such a fashion is, I think, bringing 
legislation to a ridiculous pass,” but he was over-ruled by his colleagues and selling biltong 
was outlawed (Carruthers 1995a, p. 111).

3.	 Game and Livestock: 1920s and 1930s

In the 1920s and 1930s, there were two attitudes to wildlife in South Africa. One was their 
strict protection within state-owned game reserves and national parks. The other was the 
philosophy that the existence of wildlife was detrimental to the development of a modern 
agricultural industry because wild animals harboured animal diseases that threatened the na-
tion’s livestock herds and thus compromised food security and modernisation. In short, the 
conservation of indigenous megafauna and the prosperity of the South African agricultural 
industry were regarded as being inimical to one another.
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Nonetheless, there were always some white farmers in South Africa who tolerated the pres-
ence of antelope on their land, provided they did not impact negatively on livestock and 
other farming operations. In the grassland savannas of the Orange Free State (now Free State 
province), blesbok were the most common animal (von Richter 1971, von Richter et al. 
1972, Vrahimis 2001), while in the more arid areas around the districts around Colesberg and 
Graaff-Reinet where properties were extensive, the most abundant indigenous antelope to be 
found among the sheep was the springbok (Antidorcas marsupialis) (Beinart 2003, p. 328).

However, a new philosophy was beginning to emerge. E. B. Worthington, a renowned 
ecologist, expressed concern in Science in Africa (1938) that the diminution of game in Africa 
resulted from state-sponsored “anti-game campaigns.” He argued that agricultural scientists 
were on the wrong track in trying to improve African livestock breeds or introducing strains 
from Europe, rather than studying indigenous African mammals in terms of what protein they 
could provide on a sustainable basis for local people (Worthington 1938).

4.	 Changing Ideas: the 1950s and 1960s

Ideas such as those expressed by Worthington did not come into their own until the 1960s. 
The 1940s had been very dry years, and by the 1950s there were farmers in the arid and semi-
arid areas of South Africa who had noticed that springbok had not been as badly affected by 
the drought period as had livestock. They began to harvest them (Beinart 2003, pp. 328, 
386). In the northern parts of the country there were similar developments: “One or two spe-
cies are [...] kept in a semi-natural state on some farms in the Transvaal and produce a useful 
supply of venison for the market” (Worthington 1958, pp. 331–332).

While farmers might have been pleased by the increase in venison consumption, some con-
servationists decried the change in values around wild animals, resenting the rise of a utilitarian 
perspective. Cape naturalist C. J. Skead (1948), for example, wrote that it was a pity that “we 
have to think of our wild animals as objects of price quotations, but some of this meat must have 
come from farmers who have protected it.” But another saw the potential, and A. D. Thomas 
argued that conservation would succeed better if it were based on economic principles, rather 
than only on values that were aesthetic and idealistic (Lundholm 1952, p. 122).

While the role of local wildlife experts is important, there is a strong argument that it was 
the influence of scientists from outside Africa that tipped the balance towards sustainable game 
ranching in South Africa. Together with Worthington (1958), Frank Fraser Darling was 
another internationally renowned British scientist with similar ideas, and his work contained a 
warning about future shortages of protein for a growing world population, a shortfall that could 
be remedied through game ranching (Darling 1960, Ovington 1963, Skinner 1970, Apps et 
al. 1994). Mervyn Cowie (1961, p. 217), an East African game warden, also wrote at the time: 
“When the Africans realise that some land is more valuable for producing wild animal products 
than for ranching useless scrub cattle or trying to grow very scanty crops, they will appreciate 
that our endowment of wild life is an asset of great value.” But as well as research expertise, 
technical innovation was required. In this regard, a breakthrough came with the aerial census, 
and with developments in tranquillizing and immobilizing drugs that would enable the translo-
cation of wild, even dangerous animals (Ebedes 1994, Du Toit 2007, pp. 19 –20).

Thus, in the second half of the twentieth century, a new philosophy arose to answer the 
following question: why could wildlife not deliver the economic and food benefits on private 
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property that cattle could? Exploiting wildlife might be sustainable in a way that cattle ranch-
ing could not. The change in attitude towards wildlife on private property has been attributed 
to two Fulbright scholars from the United States, Raymond Dasmann and Archie Mossman, 
who worked on a very large (54,000 ha) remote Rhodesian cattle ranch between 1959 and 
1961 with a mission to save “some part of the magnificent wild fauna of tropical Africa” 
(Dasmann 1959, Dasmann 1964, p. xi). These researchers demonstrated that, not only could 
wildlife survive on cattle ranches, but that, in itself, game ranching held enormous potential 
for augmenting Africa’s protein supply.

5.	 A New Industry Develops

The work of the British scientist Fraser Darling, as well as that of the Fulbright scholars, 
was timely in terms of the incipient new thinking around pastoral issues in Africa, including 
South Africa. These included an emphasis on a population in need of protein, which the Food 
and Agriculture Organisation estimated in 1966 was growing at a rate of twenty million a 
year. This population explosion was occurring at a time when agricultural production was 
falling by 5 % on a per capita basis in the developing countries, causing malnutrition in as 
much as one-third of the world’s population (Ovington 1963, Crawford 1968). Fundamen-
tally, Dasmann and Mossman recognised that much of Africa was arid or semi-arid and that, 
because of a “preference for a tame meat and milk supply in place of a wild one,” livestock 
had been encouraged to spread into unsuitable habitats that, in turn, created overgrazing of 
the vegetation and led to substandard animals and breed deterioration (Dasmann 1964, p. 21; 
Nell 2003, p. 65). In these marginal areas, game was exterminated and livestock protected, 
necessitating expensive infrastructure to support cattle by way of fencing, water supply, ad-
ditional feed, and — very often — agricultural subsidies. Referring to wasting the “wild” meat 
only to support a “tame” supply as “government sponsored madness,” Dasmann began from 
the premise that wild animals “produce” meat in the same way as livestock. He hypothesised 
that wild game (i.e. antelope, particularly ungulates) would eventually be shown to be more 
efficient producers, because different species used the veld differently in their feeding habits 
(i.e. they found nourishment in distinct vegetation niches) and could survive the ingestion of 
many species of poisonous plants. They were also disease- and tick-resistant, could travel 
further distances than cattle without losing condition, and they had a much reduced need for 
water. In theory, therefore, wild ungulates were the perfect “farm” animal (Dasmann 1964).

The prospects were promising, but there were legal obstacles that combined with real practi-
cal and scientific challenges around transmitting disease to domestic stock and marketing a new 
meat product (Dasmann 1964, pp. 39, 48, 53 –56, 60). One was the “unpleasant business” of 
market-hunting: the emotionally disturbing nature of large-scale game slaughter done in a man-
ner so as not to spoil the meat. Those involved apparently remained at their dreadful task only 
by reminding themselves that the alternative to finding a solution to the cattle-wildlife dilemma 
was the extermination of game. In addition, there were problems with dressing the carcasses 
and storing them hygienically in a hot climate with makeshift facilities that could not be shared 
with cattle. The first efforts at commercial biltong-making were failures, and an initial market-
ing success was mitigated by the quick saturation of the venison demand among whites and the 
too-high cost of the product for blacks (Dasmann 1964, p. 56; Westcott 1984). Many of these 
conclusions and characteristics were later to apply to South Africa too.
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Animal husbandry in South Africa was advanced, and experts were well-poised to take up and 
test Dasmann’s ideas and turn them into scientifically valid projects. Some of these results were 
publicised and show the enthusiasm with which game/wildlife ranching/farming were debated. 
Many articles emphasised the fact that farmers often pursued inappropriate livestock practices 
and that stocking with game would be fitting in many marginal areas (Steyn 1961). Ungu-
lates — blesbok, springbok, and impala (Aepyceros melampus) — were already being “farmed” 
by some landowners, despite the extremely low prices live animals had fetched in 1961: dead 
springbok were fetching R4, and alive R12 per animal, impala dead R10, and live up to R40 
(Kettlitz 1962, Riney and Kettlitz 1964). These were not prices that would encourage 
commercial farmers. By 1966, in the height of the drought that characterised that decade, prices 
had not improved; in the Pretoria public market, duiker (Sylvicapra grimmia) went for R4 –
R4.20, springbok R6 –R10, blesbok R8 –R14, impala R7–R16, blue wildebeest (Connochaetes 
taurinus) R17–R20 and kudu (Tragelaphus strepsiceros) R30 –R55 (Steyn 1966).

By the mid-1960s, the aesthetic and emotional value of wildlife was well established, but, 
given the sums of money mentioned above, the commercial prospects were still the subject of 
debate. The drought conditions of the 1960s had contributed to raising the profile of ranching 
with game, but, as Steyn (1966) cautioned, many of the claims were exaggerated. Moreover, 
game ranching was not only a scientific problem that required detailed and controlled experi-
mentation and data. Many scientists in the highly economically developed circumstances of 
South Africa appreciated that it would only be successful if there was adequate marketing and 
a strong profit motive. In this regard, Steyn (1966) considered that opening areas up for sport 
hunting might bring in more income to farmers than ranching for meat, a prediction which 
eventually proved to be correct — according to Du Toit (2007, p. 60), recreational hunting 
today is generating R3.1 billion in comparison with meat production of only R42 million.

Together with considering how best to manage game productively went new ideas and 
developments around transport and sale. South Africa is one of the few areas in the world in 
which the sale of indigenous wildlife is legal. Today, game auctions are a regular feature of 
the South African agricultural enterprise, with both private sellers and sales from game re-
serves and national parks: this was a 1960s novelty that took off at once (Ebedes 1994), and 
it currently has a monetary value of some R94 million (Du Toit 2007, pp. 52, 60).

Important in the South African context, however, was the retarding role played by the 
Department of Agriculture, the organ of state tasked with protecting the country’s farming 
industry and which had, throughout previous decades, been opposed to any interface between 
game and domestic stock. Essentially, the Department regarded its duty — and it was involved 
principally with white farmers, not black Africans — as creating a neo-Europe, giving atten-
tion to export crops and agrarian research rather than promoting the use of indigenous fauna 
and flora. Locked in the mindset of the 1920s, the Department of Agriculture was averse to 
game ranching, no doubt over real fears of disease and veld management, but also because 
it was determined to protect vested interests and traditional operations. Moreover, the South 
African game meat market was principally driven by biltong rather than fresh, high-quality 
venison. The commercial biltong market had been reinvigorated in the 1960s as many of the 
prohibitions on its sale were removed, and part of the Department’s reluctance to support the 
industry may well be related to the fact that effort invested in research into low-quality meat 
was simply not rewarding, scientifically or economically (Nell 2003, pp. 109 –110).

There was much to be done in terms of research to confirm, or even elucidate and repli-
cate, the initial conclusions of Dasmann and Mossman. In the first instance, it was not sci-
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entifically proven that wild animals do not compete with each other for grazing although this 
was often stated as a fact. Second, interest had begun because poor people in Africa required 
additional sources of protein, but there was cultural resistance from black Africans to pur-
chasing game meat. Game ranchers, however, obtained far more income from supplying meat 
to high-quality outlets or to Europe and receiving foreign currency in exchange (Kyle n. d.). 
Then, some species were disappointing, despite a high level of research (van Zyl and Skead 
1964, van Zyl 1962, 1968, Skinner 1971a, b, 1975, 1984). The euphoria of the early 1960s 
in connection with the advantages of game ranching in terms of disease resistance, a broader 
spectrum of primary production, highly fecund species, high dressing out percentage, lower 
fat levels and, overall, less demanding husbandry soon dissipated in the face of more detailed 
studies (Grossman et al. 1999, pp. 262–263).

Despite the fact that game ranching was envisaged as a solution to a number of challenges 
facing livestock farmers at this time, government support was not forthcoming (Skinner 
1984). The costs were high. Restraining animals that could jump over high fences demanded an 
enormous investment in high-quality fencing. Methods of slaughter were more expensive than 
merely transporting docile live animals to accredited hygienic abattoirs, as could be done with 
cattle. The use of costly helicopters was proving to be the most effective means of mustering 
game and, at times, shooting from the air was the most efficient manner in which to kill large 
numbers. Alternatively, game could be driven into bomas (enclosures), but skills were involved 
in doing this, and these were not generally available. The actual shooting was also problematic, 
because, in the act of killing, bullets that entered or damaged the gut of the animal spoilt the 
carcass. The costs of dressing the carcass and cold storage and transport were also impossible 
for a farmer to carry without financial assistance from the government. In South Africa at that 
time there was tax relief, easy Land Bank credit facilities, and government support for white 
farmers who wanted to fence for livestock; there were subsidies for marketing, transportation, 
and infrastructural development. In addition, export drives were government-led, and there was 
a reputable extension and research service that provided advice and information. None of this 
support was available for game ranching — legally, wildlife was not even the property of the 
landowner — and the Department of Agriculture was very reluctant to tamper with the status 
quo. Nonetheless, in 1977, the overseas venison trade (particularly to Germany) was worth 
R4 million, by 1980, R9.7 million; but it then collapsed to only R8.3 million in 1981, and was 
down to a mere R5.5 million in 1982 (Baard 1984). No substantial domestic market had been 
encouraged, and there was accordingly a large local oversupply that seemed to herald very poor 
economic prospects (Bigalke 1984). Exports recovered slightly in the later 1980s, only to be 
hard hit again after the reunification of Germany in 1989, when venison from the Eastern Bloc 
became available to Europe (Wildlife Trade Monitoring Unit n. d.).

The government could not ignore the developing game ranching industry indefinitely, 
particularly as the country’s game reserves and national parks were producing wildlife at an 
increasing rate and either culling it or selling it to get rid of the “excess.” Moreover, by the 
1970s, wildlife tourism was a growing economic sector in South Africa. Other pressure came 
from farmers who wanted tax concessions if they fenced their properties, because only by 
“enclosing” wildlife behind physical constraints could any kind of control be exercised over 
it, as ownership was not legally possible. Moreover, sustainable management ideas were new, 
as was the notion — after centuries of destructive activity — that wildlife had a growing eco-
nomic value similar to that it had enjoyed almost a century before. Changing the traditional 
mindset was extremely difficult. The growth of venison exports was greatly helped by the fact 
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that more efficient field harvesting techniques were being employed. Increasingly, helicopters 
were effectively used, and most killing was done at night using spotlights, which had been 
shown to stress the victims less and thus did not detrimentally affect the quality of the meat. 
Apparently as many as eight springboks could be killed every hour by a single person from 
a vehicle at night using a spotlight and a high-powered rifle (Conroy n. d.). In addition, not 
only was it catalysed by a growing tourist industry, game ranching was also given an impetus 
by political circumstances in South Africa, because at that time the African “homelands” and 
“Bantustans” were being consolidated with significant boundary changes; there was general 
rural insecurity, higher labour costs, and a rise in stock theft (Nell 2003, pp. 100 –102).

6.	 Conclusion

In South Africa today, ostrich meat and venison is increasingly easily available. However, it is 
the biltong industry that currently drives game ranching (van Rensburg 1994, Hoffman et 
al. 2004). Given the figures for this product from the late nineteenth century, one might argue 
that the wheel has come around full circle and the trajectory from utilitarian appreciation 
for wildlife to the aesthetic and ideological has reverted back to the utilitarian — but also the 
sustainable — with biltong as the major product. It might well be argued that, despite some 
of the promising scientific research programmes that were instituted, venison was never able 
to fulfil its promise to replace beef, mutton, and pork in the popular diet. While international 
visitors comprise a large number of hunters in South Africa (7,000), a survey in Farmer’s 
Weekly emphasises why local white South Africans — among them some 200,000 biltong 
hunters — engage in the sport. The survey showed that international hunters were after tro-
phies and locals after meat, particularly for biltong; but that this was often a pretext for a sense 
of belonging, of a return to the romance of the “old days,” of excitement and of relationship-
building and identity (especially among males). Some of the motives were summarised by 
respondents, one reported: “I think that it makes a difference that I can provide my own meat 
[…] that I can say I made my own biltong. It makes you proud.” (Du Toit 2007, pp. 56 –57.)

The statistics are worth recording. Some 99 % of biltong hunters (springbok is the preferred 
quarry, although kudu generates the most income) are well educated males (89 % of them mar-
ried), 79 % are Afrikaans-speaking, and by far the majority is in the age group 40 – 64. Most of 
them (35 %) live in the province of Gauteng, compared with 4 % in Limpopo and just 2 % in 
the Northern Cape. The preferred biltong-hunting destinations are 37 % for Limpopo Province, 
15 % for the Northern Cape and the least preferred is the Western Cape, a mere 3 % (Van der 
Merwe and Saayman 2008). The economic impact of this type of hunting on the rural econ-
omy is thus considerable. It is a lucrative industry for a landowner, and the popular magazine 
Wild en Jag/Game and Hunt (February 2008, pp. 46 – 47) advertises prices of animals available 
for hunting: for example, blesbok R1,500, zebra R5,000, kudu R2,300, and blue wildebeest 
R2,400. In addition to providing this “cultural” outlet, game ranching employs some 63,000 
people (Van der Merwe et al. 2004).

In comparison with the extermination programmes instituted by the Department of Agri
culture in the first decades of the twentieth century both in South Africa and elsewhere on 
the continent, a complete revolution has come about in the economic value of wild animals. 
Prices of wildlife have continued to rise since the 1980s, auction sales from 1991 showing a 
turnover of R8,999,871 had increased to some R102,420,445 by 2003, an average increase of 
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9 % (Van der Merwe et al. 2004, Du Toit 2007). A recent issue of Wild en Jag/Game and 
Hunt gives a list of the average prices for wild animals over the three years 2005 to 2007, 
almost all of which show a marked increase. Record prices over the period include a roan an-
telope (Hippotragus equinus) for R205,000; disease-free buffalo R285,000; eland R27,000; 
blesbok R3,100; springbok R2,400; and impala R3,550 (Du Toit 2007, pp. 52–53; Cloete 
and Taljaard 2008). A further benefit has been in terms of ecosystem (of biodiversity) con-
servation. More than 80 % of nature conservation occurs on privately owned land, some of 
it for tourism, but increasingly also for the breeding of rare and endangered species for sale 
(Du Toit 2007).

Game ranching has changed the face of the South African agricultural landscape. From be-
ing objects of extermination, wild animals are now husbanded for a variety of purposes. There 
have also been specific and fundamental structural drivers of game ranching in South Africa that 
could not have been foreseen in those early decades, specifically the loss of subsidy to commer-
cial farming and the deregulation of the agricultural sector, the loss of political power of white 
farmers, the increase of livestock theft and the rising costs of labour, the cost impact of animal 
disease control, as well as HIV/AIDS and the re-emergence of malaria, land restitution claims, 
and climate change (Amalgamated Banks of South Africa 2003, pp. 1–2; Van der Merwe et 
al. 2004). Import duties on meat have disappeared, and South African farmers are not protected 
against cheaper imports (Amalgamated Banks of South Africa 2003, p. 3). About 450 tons of 
game meat are exported annually (mainly to Europe), the value of which is about R15 million, 
three times as much (1,350 tons) as is consumed locally (Du Toit 2007, p. 58).

In South Africa today, there is more wildlife than there was forty years ago, and perhaps 
even as much as there was when early traders, trekboers, explorers, and travellers ventured 
into the interior in the early nineteenth century. By conceptualizing game as a commodity, by 
giving it an economic value both within the formal protected estate and on private land, the 
number of wild animals has increased and the threat of extinction except in national parks, so 
realistic until the 1960s, no longer exists in South Africa.
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Im Mittelpunkt der weltweiten Überlegungen zur Bewältigung zentraler Herausforderun-
gen des 21. Jahrhunderts steht das Konzept der Nachhaltigkeit. Damit dieses Prinzip sich 
in konkreten Handlungsvorschlägen widerspiegeln kann, bedarf es der Präzisierung. Der 
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tionsquelle der Gesellschaft. Dabei wird Nachhaltigkeit sowohl der Strukturen als auch 
der Aktivitäten in Forschung und Lehre betrachtet. Behandelt werden die „Erforschung 
von Nachhaltigkeit“, die Strategien zum besseren Verständnis liefern soll, der Komplex 
„nachhaltig forschen“, der Voraussetzungen, Verläufe und Folgen von Forschung gemäß 
den Kriterien der Nachhaltigkeit analysiert, und die „Nachhaltigkeit von Forschung“, 
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Wissenschaft sowie andererseits die Auswirkungen der Debatte auf die Strukturen des 
Wissenschaftssystems.
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The Love-Hate Relationship with Land in Australia: 
Presenting “Exploitation and Sustainability” 
in Museums

	 Libby Robin (Canberra, Australia)

	 With 1 Figure

Abstract

Libby Robin’s article about the Australian love-hate relationship to land considers the question of how sustainability 
and exploitation are presented in Australian museums. At the centre stands the National Museum of Australia, where 
the author herself works. Robin emphasises that the previously strongly social-history focus of national museums 
must be completed by an environmental perspective. Additionally, it is important to present the narrative of sustain-
ability not only in a national, but in a continental and global context. Against this background, the concept of land 
is, on one hand, too narrow (because it is regionally limited); on the other hand, it is useful in illustrating larger 
questions, such as the negative influence of land use on soils, fresh water bodies, and the ocean, or its effects on CO2 
emissions. The histories of a national museum must therefore be framed not only nationally, but also globally: the 
consequences of human actions on human life all over the world.

Zusammenfassung

Libby Robins Beitrag über die Hassliebe der Australier zum „Land“ geht der Frage nach, wie Ausbeutung und Nach-
haltigkeit in australischen Museen präsentiert werden. Im Zentrum steht das National Museum of Australia, an dem 
die Autorin selbst tätig ist. Robin betont, dass der bisher stark sozialgeschichtliche Fokus von Nationalmuseen durch 
die Kategorie der Umwelt ergänzt werden muss. Außerdem sei es wichtig, Narrative zur Nachhaltigkeit nicht nur 
in einem nationalen, sondern in einem kontinentalen und globalen Rahmen darzustellen. Der Begriff „Land“ ist vor 
diesem Hintergrund einerseits eine zu enge (weil regional beschränkte) Kategorie, andererseits eignet er sich dazu, 
größere Fragestellungen zu illustrieren, etwa den negativen Einfluss von Landnutzung auf Böden, Gewässer und 
Ozeane oder deren Auswirkungen auf CO2-Emission. Die Geschichten eines Nationalen Museums müssten demnach 
nicht nur Nationales, sondern auch Globales – die Folgen menschlichen Wirkens für das menschliche Leben auf dem 
gesamten Planeten – berücksichtigen.

1.	 Scholarship in the Public Domain

There are some intriguing intellectual opportunities in the new partnerships between schol-
arly and cultural institutions, such as those in Munich between the Rachel Carson Center for 
Environment and Society established at LMU Munich (Ludwig-Maximilians-Universität) in 
July 2010 and the Deutsches Museum, Munich. My own work benefits from a partnership 
between the Fenner School of Environment and Society, at the Australian National University 
and the Centre for Historical Research at the National Museum of Australia in Canberra. 
Since 2007, I spend 50 % of my time in each place. My graduate students have frequent 
opportunities to participate in the life of a museum research centre, and my curatorial col-
leagues, many of whom are adjunct appointees to the Australian National University, join 
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academic forums and colloquia in the University and work on joint projects funded by major 
research grants. Environmental history is one of three central themes in the National Museum 
of Australia. There is a practical reason to bring my museum and its intellectual architecture 
to this meeting of distinguished international environmental historians. Future developments 
at the National Museum of Australia will include the redevelopment of environmental history 
exhibitions. Environmental history offers unusual opportunities to combine historical schol-
arship and public audiences through University-Museum partnerships in Canberra, Munich, 
and other places as well.

2.	 From Exploitation to Sustainability?

I want to take the theme of this conference, “from exploitation to sustainability,” and consider 
how it might provide museum storylines, using the National Museum of Australia as an ex-
ample. A trip through any museum gallery follows a narrative, or storyline. In a history mu-
seum, such a story often follows time’s arrow. The theme “from exploitation to sustainability” 
implies a historical arrow. It opens up many apposite questions about our present society and 
possible futures. As museums are called on to be relevant, politically aware (but not biased) 
and alert to present concerns, without short-changing good historical scholarship, such a nar-
rative could enable public forums as well as inform the gallery stories and the objects chosen 
to illustrate these.

“Exploitation” is a loaded word.1 It may need to be implicit rather than explicit in such 
an exercise. In an Australian context, “land use” or “resource development” might be more 
descriptive and less negative than exploitation. The philosophy of “wise use” has a moral tone 
that is closer to the historical motivations for exploitation, and such wisdom is important to 
giving credit to our forebears’ motivations for developing the country. Sustainability is also 
loaded, but usually positively so, in our present era.2 The path from wise use philosophies to 
sustainability is a historical description of philosophical change rather than a “judgement.” 
The motivations for such a change have been driven by a growing awareness of planetary 
limits. A museum needs to open up discussion, not set up conflicting dialogues, and the “his-
tory of ideas” approach enables reflection on change rather than judgement of the past. This is 
consistent with the view that sustainability is a journey, rather than a destination. A museum is 
ideally positioned to sponsor conversations about how such a journey should be approached, 
rather than focusing on an idealised and futuristic destination.

Sustainability needs a historical context, for example: Where have sustainable initiatives 
come from in our own era and in past eras? How have they been framed? What are the elements 
that they seek to balance in different historical eras? Such questions are more important than 
answers or explicit “lessons from history.” And an empirical foundation for the context is es-
sential to avoiding a museum full of “future scenarios” that date quickly. There is nothing quite 
so quaint and old-fashioned as past futures! The famous Futurama ride at the 1939 –1940 New 
York World’s Fair, part of the General Motors Pavilion, gave riders a taste of the transport op-
tions in “the world of tomorrow” — the year 1960. Twenty years ahead is not a “deep future,” 

1	 “Exploitation” is more descriptive and less judgemental in French and German than in English.
2	 In past eras, where “progress” was a fundamental aim, a “sustainable” society was one that made no progress: 

therefore was regarded negatively.
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and transport was not an ambitious subject, but as part of the “space age” it can look very old-
fashioned indeed. The National Museum of American History in Washington now displays “the 
world of tomorrow” as a museum piece in its newest gallery. It is also a commentary on its own 
earlier museology: the Museum of History and Technology (established in 1964), a precursor of 
the National Museum of American History (NMAH), has been described by NMAH museolo-
gist James B. Gardener (2010) as “a palace of progress” (Anker 2010).

One could follow a storyline “from exploitation to sustainability” through the last two 
hundred years of Australia’s settler history. But the assumption that we are “moving forward” 
would be fraught with hazards: progress is an old-fashioned idea. Although Australians might 
aspire to having such a national story, it is clear that exploitation continues to dominate, and 
that sustainability often borders on tokenism. Not only are the Australian economy and society 
nowhere near close to sustainable, but there is a counter-narrative in which new exploitative 
measures are increasingly masked in soft green language. Australia’s efforts at sustainability 
initiatives can hardly be said to be successful in global terms. The Australian lifestyle is ex-
pensive because the continent is isolated. Within the country, there are long distances between 
settlements that affect travel and food miles, while urban centres have poor public transport 
and Australians (on average) live in very large houses in sprawling suburbs. It is one of the 
least sustainable lifestyles, per capita, in the world. In ecological footprinting, the average 
Australian lifestyle uses the equivalent of about four planets, even without counting the carbon 
emissions that are exported with coal and other minerals and with agricultural products.3

A discourse of sustainability must get beyond changing light bulbs, as Donna Green and 
Liz Minchin (2010) put it in their book, Screw Light Bulbs. All of this is controversial and 
provocative and, therefore, suitable for a museum; but it is a great challenge to work out how 
to present it through objects and in galleries that potentially must remain entertaining and 
fresh for ten years or more. A museum gallery has to wear its historical and scientific scholar-
ship lightly and use objects to do the telling. Storylines have to be crafted in a way that is not 
too close to any political agenda, and should reveal “analysis,” rather than advocate specific 
outcomes.4 Exploitation is a “right” that is difficult to question. The thriving mining sector 
that drives the Australian export economy claims to need a competitive advantage in global 
trade. The agricultural sector has a much smaller share of export profits, and contributes 
rather more to carbon emissions, but, because it has a long history of being close to Austra-
lian national identity, it is also hard to move agriculture onto more sustainable pathways that 
might change its place in society. Sustainability is something someone else ought to do: it is 
a public good. Exploitation, by contrast, is now a private right, exempt from planetary re-
sponsibilities. Historically, exploitation was once a public obligation. (For example, in the era 
of settlement, private leaseholders were “required” by government to clear trees off land for 
stock or lose their leaseholds. Clearing was called “improvement,” although, with hindsight, 
it is clear that this was not an ecological public good.) Putting the private and the public to-
gether, and recognising the historical context of each of these, is something that this storyline 
demands and that museums are well positioned to do through forums as well as exhibitions.

3	 Like the rest of the world, Australia does not count the emissions cost of our exports in these ecological foot-printing 
statistics. Coal accounted for 23 % of our export economy in 2009. Coal exports have doubled since 1992 and are set 
to double again by 2020. Much of the carbon emissions for coal and iron ore, another great Australian export, will 
count against China and our other receiving countries, even though Australia is digging it out of the ground.

4	 The other reason to avoid a political agenda is that it can become dated quickly, which can render obsolete an 
expensive installation at a museum.
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3.	 Ten Years On

In 2011, the National Museum of Australia (NMA) celebrated its tenth birthday. No longer 
burdened by being a new museum seeking a niche among established museums around 
the country, it now stands as Australia’s foremost national history museum. The NMA has 
demonstrated its leadership in travelling exhibitions that enable it to reach beyond Can-
berra, particularly to regional Australia, and on-line exhibitions, which are accessible all 
over the world. The NMA has exceeded expectations from day one. It attracted twice as 
many visitors as expected in its first year, and visitor numbers have been healthy ever since. 
Over the first seven years of operation (2001–2007), on average, 700,000 visitors per year 
came through the door: about the same number that visited the new permanent exhibition 
at the German Historical Museum, Berlin, in its first year (2006 –2007) (Douglas et al. 
2010, Ottomeyer 2010).5

As it moves into its second decade, the exhibits of ten years ago, however, need to be re-
freshed and enriched with newer scholarship. The issue of climate change, for example, was 
peripheral when the first environmental history gallery was designed in the late 1990s, but it 
is now a major popular concern. When the Director Andrew Sayers was appointed in June 
2010, he stated that his mission was to make the museum responsive, relevant, and topical — a 
hive of activities and events, as well as excellent exhibits. Any renewal of exhibitions needed 
to provide “hooks” for public debates and performances, for engaging special live audiences, 
as well as passing visitor traffic. The NMA Research Centre, a scholarly group of curators 
and researchers within the museum, contributes actively to this process: this discussion with 
a distinguished international environmental history audience is part of the process.

Environmental history has many new themes and strengths in this new millennium that 
can inform and shape developments. Changes to the environment gallery must stimulate de-
bate and public discourse in this changing context. Objects need to inspire active responses, 
not just passive “viewing”: they must be alive to the big debates of our times. The ten-year 
moment in the museum’s history also invites the wider environmental history community to 
reflect on disciplinary and cultural developments over the same period. The first decade of 
the new millennium has brought a number of new environmental issues to the fore, and has 
re-shaped the idea of “sustainability” significantly since it first became popular through the 
forum of the United Nations Conference in Rio in 1992, and the book Our Common Future 
(United Nations World Commission on Environment and Development 1987).

4.	 Environmental and Other Histories in a Museum

The NMA is a museum of environmental history, social history, and Indigenous history — land, 
nation and people are its themes. Most of all, however, it has been a social history museum, 
highlighting “the experience and agency of ordinary everyday people,” in the words of heri-
tage academic Kylie Message (2010), who identified a social history trend in other museum 
developments at the same time, including the Melbourne Museum (est. 1998), the Museum 

5	 This is spectacular in the small city of Canberra (350,000 people), in a nation about a third the size of Germany. 
Only 9 % of NMA visitors are international tourists, so over 90 % are Australian visitors. Attendances are higher 
in the first year than in subsequent years in most places.
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of Sydney (est. 1995), and Te Papa (Wellington, New Zealand) (est. 1998). The discourse of 
“stories of ordinary people” also motivated the National Museum of American History (est. 
1980) (Gardener 2010).

The museum drew on the original vision for a Museum of Australia put forward in the 
1970s by a Committee of Enquiry on Museums and National Collections, chaired by busi-
nessman Peter Pigott (Pigott 1975, Condé 2011). One of the Pigott Committee’s most 
innovative recommendations was that Australia should have a museum to fill a perceived 
gap between its natural history museums, which were established in the nineteenth century 
in all the Australian colonies (now states), and the emerging issues of the twentieth century. 
The museum was to use history as a method, but consider people and nature together. The 
brief emerged from the intellectual context of the 1970s, which included rising environmental 
consciousness (something evident all over the world) and archaeological discoveries about 
the longevity of Australian Aboriginal culture. Before the 1970s, Aboriginal people were 
“stone age”, and their society was regarded in simple terms amenable to the categories of 
“natural history.” The archaeological revolution in Australia revealed some of the complexity 
of a hunting and foraging society and its adaptation to the ecological limits of the land. Ab-
original people’s stories began to be regarded as history, rather than natural history. Since this 
time Aboriginal people themselves have increasingly become subjects and authors of history 
rather than objects of scientific scrutiny.

Environmental history in Australia is deeply informed by the rise of Indigenous history, 
and many of Australia’s most important global stories come from the extraordinary archaeo-
logical discoveries of the past three or four decades. The notion of “fire-stick farming,” ex-
plicated by Rhys Jones (1969), showed the way a people without traditional agriculture had 
managed and shaped the land. “The land the English settled was not as God made it. It was 
as the Aborigines made it,” wrote Sylvia Hallam (1979). This revelation has complicated 
the idea of “wilderness” in Australia, and Australia’s path towards a “National Estate” (which 
includes national parks) has increasingly diverged from that adopted in the United States, 
where “saving nature” acquired nationalist significance. Increasingly, Australians are “co-
managing” biodiversity with partnerships between different people, including Indigenous 
people. Then, over the next two decades, the technique of thermoluminescence dating estab-
lished a human presence of 55,000 years. No longer was Australia a “young” country; it was 
suddenly, by global standards, an old one, where much had happened before the Europeans 
arrived. Indeed, Australia was settled by fully modern humans long before Western Europe. 
Because there was little glaciation in Australia during the last glacial maximum (when all of 
Europe was under ice), Aboriginal people had developed a very long continuous relation with 
the land: with “country,” as they prefer to say. No glaciation also means no ice scraping of 
the rock surface to create fresh top soil, so the soils, unrefreshed in the Ice Age, are now poor 
and low in the nutrients needed for the style of agriculture that grew up in Europe in the post 
Ice-Age era.

Five years, and several federal governments after the Pigott committee commenced work, 
a Museum of Australia Act was passed in 1980. This created a National Historical Collection, 
but provided no money for a building. Nearly two further decades passed before funding was 
found for a new Museum building through the national celebrations of the Centenary of Fed-
eration. The museum opened in 2001, exactly one hundred years after the birth of the nation, 
and the Centenary of Federation was its raison d’être. It was not the Museum of Australia, as 
envisaged, but the National Museum of Australia, with the nation as a central precept.
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5.	 The Problematic “Nation”

National museums in Europe are most often about art, antiquities, natural history or science 
and technology. National museums with social history as a focus are often the choice of 
“problematic” nations — or new ones, struggling to create an identity. The new building for 
the National Museum of Scotland, opened in association with the nationalism that established 
the Scottish Parliament in 1999, greets its visitors with a translation of the 1320 Treaty of 
Arbroath:

As long as but a hundred of us remain alive,
we will never under any conditions
be brought under English rule.6

The National Museum of Finland was established in 1916. It became “National” at the point 
of Finland’s independence from Sweden in 1917. Like the NMA and the new Scottish muse-
um, it is very rich in social and national history. But a sense of “nation” is not always the same 
as the nation state — as the Bavarian National Museum in Munich testifies. Nonetheless, it is 
fair to say that a focus on social history is common for “problematic” nations, where the “na-
tion” is uncomfortable for its citizens. Iceland, with the world’s oldest parliament — “Althing” 
(930 AD) — and sagas (national stories) (twelfth–thirteenth century), has a national museum 
that “reveals” the antiquity of its national values through archaeological sources and national 
documents, rather than a social history approach that “constructs” a national identity.

But national moments date quickly. Ten years on, we were not as bound to the “national” 
in Australia as we were at the Centenary of Federation, and our national museum is free to 
consider itself in more international ways. In a global world, it makes more sense to refocus 
Australian environmental history for the museum in a framework of postnational concerns. 
As Australian biologist-writer Tim Flannery (2010) comments in Here on Earth, the nation 
itself is an outmoded category in environmental thinking: “the inventions of the internet, mo-
bile phones, and cheap air travel are dramatically challenging the boundaries and capabilities 
of the old human superorganisms — the nations. [...] Humanity’s rise from hunter-gatherer 
societies [where the largest functioning unit was the clan] to twenty-first century [global] ci-
vilisation appears instantaneous [in geological time, and, in] a million years from now, [there 
will be] little or no evidence of it [...] in the geological record. [...] [O]ur largest functioning 
unit [now] includes almost every human being on Earth.”

Australian environmental storylines are part of global human history, and we need to un-
derstand the case of Australia — which, of course, is a continent as well as a nation — within 
global frameworks in the twenty-first century. The museum also needs truly local stories at 
scales smaller than the continental. Whatever we understand globally, most of us can only act 
locally. One possible philosophy is to choose exhibits that enhance our global imagination 
and empower our local actions (Robin 2012). These will elicit different responses from lo-
cal, interstate, and international visitors, and create the opportunity for conversations across 
different scales. Whatever new ideas we come up with will, of course, benefit from the earlier 
work, particularly the collections and storylines developed for the first exhibition, Tangled 
Destinies.

6	 The museum building opened in 1998. The Declaration of Arbroath was originally in Latin.
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6.	 An Environmental History Gallery: Tangled Destinies 2001

In the decades between the passing of the Museum of Australia Act and the building of the mu-
seum, budgets and staffing were limited and the national collections assembled patchy rather 
than systematic. The NMA’s best foundation collection was one of Aboriginal art work on 
bark, arguably better than any other museum or gallery in the world in this category. Much of 
this collection was assembled in the 1970s, before Aboriginal art of the Papunya Tula school 
became famous. The collections were built with support from the Aboriginal Arts Board of 
the Australia Council, established in 1973, and its Director, archaeologist Robert Edwards, 
who was concerned that “mainstream” art galleries were not collecting important Aboriginal 
work at the time. When the National Historical Collection was established, Edwards facili-
tated the transfer of works on bark, and encouraged the study of conservation of such work 
(Berrell 2009).7 Bark works pose a serious conservation challenge to museums still.

The National Historical Collection included a range of objects suitable for galleries of 
historical British settler nationalism, but very little collecting was done in the period from 
1980 to the late 1990s for a “people and the environment” gallery, apart from objects about 
“environmentalism” and green politics.8 In 1998, I joined a team of about nine curators with 
various qualifications, led by archaeologist Mike Smith, to develop a brief for the exhibition 
first known as Tangled Destinies. We had to develop a collection for environmental history 
in order to make this possible. As we wrote the storylines, we looked for objects to support 
them. We followed the style of the museum as a whole, which was to tell stories in ways that 
give weight to Aboriginal voices as well as settler (British and Irish) Australian and twentieth-
century migrant groups that made up “multicultural Australia” (Douglas et al. 2010). Some-
times this meant telling parallel stories about places or events. The destinies of the first people 
were “tangled” with those of the later arrivals, and both shaped the destiny of the land: this 
was the origin of the title for the exhibition.

Tangled Destinies was the first permanent gallery that visitors encountered in the new Mu-
seum. The exhibition design had to be developed in parallel with the building works, which 
was difficult because the shape and space of the exhibitions changed, with major architectural 
adjustments being made even as the display was installed. Over that very intensive year, 
working with designers (from New York and Boston), we developed philosophy, storylines, 
and object collections together. The tight deadlines were the first of the challenges. Another 
was that it was the first ever gallery of environmental history in Australia — and possibly 
the world — so there were no obvious models on which to draw. New Zealand had planned 
a gallery of People and Environment for its big national museum, Te Papa, but, because of 
a financial shortfall, this gallery was postponed for a decade. Under the guidance of curator 
Kirstie Ross, a very successful environmental gallery, Blood, Earth, Fire /Whāngai Whenua 
Ahi Kā, opened in 2008.

7	 The exhibition Papunya Painting: Out of the Australian Desert was part of the Year of Australian Culture in China 
and was displayed at the National Art Museum of China from June until August, 2010. See Johnson 2007.

8	 Central to the environmental collections were the objects donated by Robert James Brown, Tasmanian green ac-
tivist and inaugural Parliamentary Leader of the Australian Greens (since 1996). The campaigns for Lake Pedder 
(unsuccessful) and the Franklin River (successful) were crucial to green politics in Tasmania (from the 1970s) and 
subsequently to the rest of Australia.
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Fig. 1  Blood Earth Fire Whāngai Whenua Ahi Kā (Environmental History Gallery) 2008, Te Papa, Wellington NZ. 
Photo: Libby Robin

Land, People, and Nation were the overarching principles of the NMA — and the defining 
features of the national in the museum. The love-hate relationship between people and land 
in Australia was implicated in national identity. The museum has presented more on the 
social and literary history of relations with the land than the economics of working the land 
over its first ten years. One of our great nineteenth-century writers, Henry Lawson (1896), 
promoted the Australian bush identity in many of his stories. For example, his 1896 story 
entitled His Country — After All was about an Australian exiled in well-watered New Zea-
land, who was caught by surprise when the scent of gum smoke curling from a rabbit trap-
per’s fire “brought a wave of memories with it.” He determined to return to his homeland, 
even though he had a low opinion of it: “Why, it’s only a mongrel desert, except some bits 
round the coast. The worst dried-up and God-forsaken country I was ever in.” Being Aus-
tralian meant working with poor soils and drought and making a livelihood despite these. 
Adapting the British agricultural dream to “mongrel country” was to forge civilisation in 
Australia. In a place where anxiety about degeneration in tropical climates and embarrass-
ment about a convict heritage coloured national pride, national identity demanded tough 
citizens, who could rise above the limitations of land to remake it according to the rules of 
Old Europe.

So the themes of environmental history suggested a focus on the great agricultural dream, 
and the support of governments and science in its service, rather than the private enterprise 
of mining. Exploitation meant using, not wasting, the vast “empty” lands and, in the southern 
parts, the forests that clothed them. Agriculture and forestry have been prominent themes 
in Australian environmental history, building on imperial histories of Australia, but mining 
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has been much less celebrated.9 The other important focus for the museum was “country.” 
Country, for Aboriginal people is a “place that gives and receives life,” as anthropologist 
Deborah Rose (1996, 2004) put it. Much that happened on the land in the two hundred years 
of British settlement affected Aboriginal people, and the land itself, a “nourishing terrain,” is 
inalienable from Aboriginal culture.10 In more recent developments at the museum, especially 
Australian Journeys (2008) and Creating a Country (2009), the notion of “place” has been 
identified as a device that unifies indigenous, multicultural, and settler stories (Douglas et 
al. 2010). Increasingly the continent is taken as the nation, thus avoiding the politics of the 
national imagination (Robin 2007). These new galleries encapsulate a more “global” view of 
the nation, including how Australia has been imagined by those who come to it from outside, 
especially those who later become Australian citizens.

7.	 History of Ideas

Another trajectory in environmental history is its close alliance with the history of ideas: Don-
ald Worster’s Nature’s Economy is a classic example of this genre (1977). One of the ways 
we internationalised our people and environment theme within the constraints of a “national” 
museum was to arrange the modules of the Tangled Destinies (1999) exhibition to reveal 
how the global history of ideas played out in Australia. In our first section we “arrived,” so 
we opened our gallery with exhibits that focused on British ideas of the country in the late 
eighteenth century, particularly the idea of strange nature. A biological cringe — embarrass-
ment about a primitive and inferior fauna — shaped the way British Australians valued natural 
history in the eighteenth and nineteenth century. One of the surprises that European settlers 
confronted on arrival in Australia was a platypus, with the beak of a duck, and the fur of a 
mammal: a confusing antipodean animal in a category — monotreme — that was new to the 
Linnaean hierarchy. It was immediately regarded as inferior to placental mammals. The ex-
hibition’s first object was a platypus’s nest; a platypus lays small yellow eggs in a nest that 
could have belonged to a bird. The bird-mammal confusion of categories is still a “surprise” 
even for Australians today, who know about the animal, but seldom see either a platypus or 
its nest in the wild. The nest was a way of confronting “strangeness” for all the museum’s 
visitors, local and international.

The next section focused on “settlement,” so the tools for taming the land were its objects. 
The stories were about making the landscape look more European — for example, through the 
introduction of animals and plants. One of our popular exhibits is a neon map of the country 

9	 Mining histories tend to be commissioned histories written by public historians outside academia. Geoffrey 
Blainey, a distinguished Australian historian has written several important mining histories (including on com-
mission), and is the major exception to this point. He is also the Patron of the Mining History Association of Aus-
tralia, the professional group in this area. Nineteenth-century goldfields have been an important part of Australia’s 
social and “national” history. “Mining histories” beyond the nineteenth-century goldfields, however, fall outside 
university and school curricula. Mainstream environmental history scholarship in Australia has been remarkably 
silent on this subject.

10	 Some of the historical documents used in Tangled Destinies were Aboriginal and ancient, and may well appear 
again in the new gallery: for example, Aboriginal rock art in the Northern Territory was used to show climate 
changes in the last Ice Age had affected shore lines. Images of fish and other sea creatures are painted in rock 
shelters far inland in Kakadu National Park where coastlines used to be. The refreshment may not need to be in 
substance but rather in technologies of presentation after 10 years of exhibition.
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showing biological invasions creeping across the continent over time. Making a European-
style living from the Australian land involved a huge investment by government in science 
and in community building, much of which was closely linked to nationalistic rhetoric: par-
ticularly the soldier settlement schemes, which rewarded returned soldiers with parcels of 
land. Before the arrival of the British, there were no hoofed animals in Australia and the only 
indigenous Australian plant to make it to the commercial markets before the recent explosion 
of “bush tucker” was the Macadamia nut; and this was not until well into the twentieth cen-
tury, and was actually cultivated in Hawaii.

One of my favourite exhibits in the section on “Settling” is a display of three tall tubes of 
wheat. Next to these are a reap hook and a family Bible. The idea of agriculture as a civilis-
ing force, so explicit in the Bible, was very evident in the foundation of many wheat-growing 
communities on the edges of desert Australia. The wheat itself was grown for the museum 
by CSIRO from its seed bank. The first tube contained a wheat strain brought from England 
in the late eighteenth century. It was very tall and straight, because thatch was an important 
side-product for English agriculture at this time. The variety in the next tube — “Federation” 
wheat, first grown in 1903 — was significantly shorter (Smith et al. 1999). The wheat strain, 
patriotically named by experimental scientist William Farrer, was developed to be resistant 
to rust, a major wheat disease of the late nineteenth century. The final tube in the exhibit dis-
played a 1999 variety of genetically modified wheat with a very short stalk (no need to waste 
energy on stalks) and a big fat head; the wheat grains were huge by comparison with the first 
variety. This was (and still is) just an experimental crop: GMOs have still not been used in the 
Australian wheat industry. But CSIRO was interested in the science of producing such wheat. 
Perhaps the museum will be the only place where this wheat is “used.” The display shows 
clearly how wheat changes with history and with people’s aspirations. Although wheat crops 
were present from the first European settlement, wheat was not a single commodity, but, 
rather, a changing one that made different demands on the land over time. Many of the culti-
vars — for example, Federation wheat — although not “natural” to Australia, became regarded 
as part of our cultural heritage.

So we arrived, and we settled. Finally, in the twentieth century, we began to understand 
this land that was so strange in European terms. The third part of the gallery featured many of 
the Big Ideas of the twentieth century: Australia was part of Gondwana, the great south land; 
the continent had shifted on the planet in geological time, migrating towards the equator; 
plants and animals had been evolutionarily isolated from the rest of the world. The biggest 
story was the ancient human history of the land. It was not until the 1980s that there were firm 
dates showing 50,000 years of occupation. The archaeological findings reveal that the same 
humans have had continuous culture in the land up to the present. No longer were we a New 
Land, but rather an Old one, certainly older than old Europe, which was under ice for much of 
this 50,000 year period. This particular big idea took the fancy of the Museum council in the 
Carroll review (2003). On the recommendation of this committee, the exhibition was modi-
fied slightly, and renamed Old New Land.

This “history of ideas” approach is a legacy that new galleries will build on. There are, ten 
years on, many new big ideas about life on this continent and on the planet. The question is 
how to show them in a museum and what sorts of objects might reveal them to visitors. The 
present environmental history exhibition charts a story of the love-hate relationship with land 
in Australia, including a settler narrative that moved from bafflement at the biota, to develop-
ment (or exploitation) of the land, to environmental action and concern. Aboriginal relations 
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with the land continued, too; sometimes their traditional expectations led to warfare on the 
frontier, but much of the “living on the land” has been a shared partnership, particularly in 
the cattle industry and in the semi-arid pastoral lands and northern monsoon country, where 
skilled Aboriginal people have provided a major part of the labour. Some of the stories and 
objects in the original galleries will undoubtedly remain. But there is scope to sharpen the 
notion of environment, to consider sectors beyond agriculture, pastoralism, and forestry and 
to look at key issues like fire and urbanisation in global as well as local terms.

8.	 Changing Ideas of Environment

The Pigott report commented in 1975 that “to divorce man from nature in the new museum 
would be to perpetuate a schism which the nineteenth century, in the interests of science, 
did much to foster” (Pigott 1975, pp. 70 –71). There was a strong awareness in the Pigott 
Committee of initiatives like the 1955 Princeton symposium Man’s Role in Changing the 
Face of the Earth, but this has been slow to translate to cross-disciplinary professionalism 
among curators in museums (Thomas et al. 1955). In the 1980s and 1990s, the museum’s 
staff comprised historians, not scientists, and the opportunities to overcome the schism were 
limited. The environment was the subject of science, people were the subject of history, and 
the gap between the two was large. Few curators attempted both. Environmental history itself 
had some significant silences. It was a relatively new field in Australia in the 1990s, and its 
silences inevitably became the silences in our exhibition concepts.

The gallery was about land — Australia’s national obsession. There was not much about 
either the sea or the built landscape, although, historically, most people arrived in Australia 
in boats and today live in cities. National identity still starts with the “bush” (this includes 
rural country, and does not necessarily include trees), even though we are an overwhelmingly 
urban nation; or, perhaps more accurately, a suburban nation of people living on quarter-acre 
(~1000 m2) blocks. At the birth of the Australian nation in 1901, the first capital, Melbourne, 
had more than a million people (which was then about 40 % of the population of the state of 
Victoria). By 1944, 60 % of Victorians lived in the state’s capital. Now, as our population has 
tripled from seven million in the 1940s to twenty-one million, over 80 % of Australians live 
in cities of a million or more people.11 Yet we rarely tell urban stories as our national stories. 
Urban design was not part of the first “environment” gallery.12

Mining history was also neglected, despite the importance of mining to the economy. 
Economic history was phased out of most Australian universities during the 1980s and 1990s, 
and this gap is a problem for environmental history. Much of what has been written about 
mining has been commissioned accounts of single mines and settlements, often paid for by 
the mining companies themselves. There is a lot more about nineteenth century gold rushes 
than current gold mines, which, like coal and iron ore, are dramatically changing the look 

11	 Generally speaking, over 80 % of Australians live in one big sprawling city in each state, the former colonial 
capitals, except for Tasmania and the territories where in each case the total population is much less than 1 million 
altogether.

12	 The attempt to tell a series of stories about cities was limited by the objects available. Iconic city objects are 
regarded as important to city museums; at the time of opening both Melbourne and Sydney had brand new mu-
seums where these objects were already displayed. Melbourne Museum in 2011 has a whole gallery dedicated to 
the period when Melbourne was the national capital – so this story is told elsewhere.
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of the landscape as it is transformed by huge open-cut operations (Pearce 2010). Much of 
the action is in the desert and remote northern Australia, and all twenty-first century mining 
operations are highly mechanised, rather than major employers of people. It is not easy to 
approach the subject from a social history perspective in the present era. However, Newcrest 
goldmine, one of the largest in the southern hemisphere, is right in the middle of some of 
New South Wales prime pastoral country, not far from Canberra. The landscape is being 
transformed from sheep farms into arsenic-affected mountains of soil, left over in heaps after 
the gold is extracted. Some twenty-six major properties, each of which was, a family’s liveli-
hood for many generations, have been razed already. The different dreams of the Australian 
economy are sometimes at odds with each other.

The NMA did begin with a mining story. Its first “blockbuster” exhibition was Gold and 
Civilisation, which ran from March to June 2001 (McCalman et al. 2001). From 2002 on-
wards, however, the museum was left with very little about mining history in its permanent 
galleries and equally little to suggest that mining is still of central importance to Australian 
life. This is an area that can be rethought with new development. It could now even have an 
Indigenous dimension, uncovered in the last decade. New archaeological work on Aboriginal 
mining of ochres shows that, in an era long before European settlement, Aboriginal people 
were mining tonnes of red ochre, an iron-based pigment used in ceremonies and traded over 
distances comparable to those between the major cities on the famous “Silk Road.” This is a 
new understanding developed over just the last decade: there may have been no “Iron Age” 
in the sense of smelting iron-ore in pre-British Australia, but the mining of ferrous ochres 
was a major operation that could be said to have been undertaken on an industrial scale, and 
traded across vast distances between different Aboriginal nations (Smith 2013). Thus, we 
have an intriguing challenge to the “universality” of categories that potentially undermines 
the linear progressive story of Stone Age / Iron Age / Bronze Age / Agricultural/Industrial in 
world history.

There are now people and environment galleries in many of Australia’s state museums, 
as the gap between history curators and science curators has closed significantly in the past 
decade. Environmental history has also developed more varied stories and a wider range of 
writers ― in Australia, as elsewhere. The NMA’s environmental history gallery remains more 
history-minded than in places where science curators led gallery development, but there is 
generally less defensiveness about natural history among social history curators, and social 
history among natural history curators, than there was a decade ago.

9.	 Scales of History

The story of the planetary history of the environment and its relations with people has become 
increasingly rich and scientifically informed in the ten years since the museum was built. One 
thing that is inevitable: for new environmental history galleries and exhibits, the NMA is go-
ing to engage more with science, economics, and planetary conceptions. National history is 
not enough. The national scale is just one of many chosen for writing history now, although 
it has been dominant in the discipline, and is an obvious choice in a “national” museum. 
Thinking on multiple time scales enables different histories to be told, and the subjects of 
these histories can include more than “national” figures. Bigger and smaller frames create 
startling new agents of history. Australian world historian David Christian (2005) describes 
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“microhistories” as the equivalent of street maps rather than the whole atlas. The microscale 
is very much part of the “place” and bioregional thinking that informs the museum’s new-
est galleries. Christian is also interested in scales bigger than the national: a “global” scale 
(five hundred years) ― the longue durée of Fernand Braudel; a “world” scale (five thousand 
years) ― the lifespan of the agricultural revolution; a “human” scale (one hundred thousand 
to four million years) ― the rise of modern humans; and a “planetary” scale of 4.6 billion 
years. This sort of history is usually beyond “social history;” but environmental stories can 
have social ramifications, and a multi-scale approach to storylines enables new perspectives 
on present concerns.

There are many new players in the history field. People are implicated in abiotic environ-
ments like air quality, in biological extinctions in our own time and in past times, and as forces 
for changing the land, not just through conventional western-style exploitation, but also, on 
a longer time scale, through fire management, vegetation changes, and so forth. A study of 
one or two hundred years of life on the Australian continent is not enough for the global and 
planetary scale questions, yet these longer-term questions are increasingly important in daily 
life, and are very much at the forefront of the “history of ideas.”

I want to finish with just a few big ideas in global environmental history that have gathered 
pace in the last decade, which I believe museums that deal in environmental history need to 
engage with.

10.	Anthropocene Concept and What it Means for Life, Earth, and History

Life is no longer separate from Earth: life makes the planet ― and destroys it. So, not only 
are people and environments part of the same system, there is no biophysical system of Earth 
that does not in some sense reflect human history. The Anthropocene is a new division of 
the Holocene geological era, which reflects the idea of people as a geological force. There is 
strong evidence that, since the industrial revolution, traces of the activities of Homo sapiens 
can be found in nearly every biotic and abiotic system on Earth. History is embedded in Earth 
and it is now the business of science as well as cultural historians (Robin and Steffen 2007).

Climate change is one prominent aspect of the interrelatedness of Earth’s systems. It has 
different effects in different places. Australia is facing massive drying out on the immediate 
time scale. There is well-documented evidence already of permanent changes in weather pat-
terns in southwestern Australia since the 1970s, and on the east coast of Tasmania ― places 
where it is decades since the “average” amount of rain fell. The Murray-Darling Basin, cov-
ering four states and a territory, grows 70 % of food crops for export and domestic use with 
6 % of the water that falls. It has, some say, collapsed as a system in the first decade of this 
century, which was characterised by drought. This is possibly a climate-change-accelerated 
collapse. The Murray-Darling system is also a story of overexploitation ― in this case, the 
overallocation of water in a highly variable river system, where people grow all sorts of crops 
including water-hungry rice and cotton. Climate change is also affecting the timing and sever-
ity of monsoon summer rains in the northern third of Australia. These are relatively local or 
continental effects. But if we move onto a planetary scale, the peoples of Australia have an 
extraordinary history of living with variability.



Libby Robin

60	 Nova Acta Leopoldina NF 114, Nr. 390, 47– 63 (2013)

11.	Living with Variability: A Case Study for the World?

All over the planet, climate change is producing unpredictable effects, bigger storms and 
longer droughts, and is shifting the timing of rainfall in ways that make annual cropping 
problematic. How did the hunter-gatherer societies survive in the Australian desert thirty-five 
thousand years ago, at the height of the last Ice Age, in conditions at the extreme end of the 
scenarios predicted by climate change modellers? How can such Australian stories speak to 
the big global narratives of our day?

The oldest dates for human settlement — over fifty-five thousand years ― come from Mal-
akunanja in the Northern Territory. In the early 1990s, thermoluminescence was a very new 
technique that revealed the antiquity of Australian civilisation (Roberts et al. 1990, 1994). 
One of the new Museum’s research priorities is to go back to the region and cross-check these 
now 20-year-old dates with newer techniques. We need to know how people actually lived in 
the arid centre through the Ice Age period, when conditions were drier than today ― this is not 
a hypothetical model of future society, but rather social history, using different sources. There 
is an urgent need to document more of the context of life so long ago, and tell the stories for 
museum visitors. This is one of the current projects of our Centre for Historical Research.

Mike Smith’s (cf. 2013) archaeological work suggests that we should be looking care-
fully at the period from 21,000 BP to 7,000 BP. This was the period of the glaciation of the 
northern lands, but, on our continent, we had people living with the colder, drier, resource-
poor conditions. If, instead of starting our history in the present, we imagine ourselves in 
a society living 21,000 years ago at the last glacial maximum ― we have to come to terms 
with a temperature increase of ten to twelve degrees and a sea-level rise of 136 metres as the 
ice sheets melted, which reduced the size of the continent by a third. Fourteen centuries is a 
long time, but some of these changes happened rapidly. And archaeological evidence is now 
emerging that can cast light on how people coped and what strategies helped them survive.

12.	A Land of Biodiversity in Collapse?

Extinction has been an important story for museums all over the world; dinosaur exhibits 
are often the best known and most popular with the youngest museum visitors in natural his-
tory museums. In the NMA, the demise of the megafauna, including the giant wombat-like 
marsupials called Diprotodons, for example, was part of the story of continental drying out 
that foreshadowed the last glacial maximum ― and the megafauna co-existed with people. 
Dinosaurs were, of course, long gone when people arrived, as elsewhere. Biodiversity, how-
ever, can be conceived in other ways. The story of extinctions in Australia and New Guinea, 
“beyond Wallace’s Line,” are also stories of the places that met people last. Because Homo 
erectus never made it to these countries, the Wallacian ecosystems first encountered homi-
nid species in their most potent form, as Homo sapiens, fully modern people, unlike almost 
everywhere else (Flannery 2010).

The great story of the Australian continent is its long isolation ― then the dramatic ar-
rivals of people, who changed the environment in Australia to suit themselves, twice, as the 
environmental historian George Seddon once observed (Griffiths 1997). The first people 
arrived some fifty-five thousand years ago and spread throughout the land. Then there was 
the second European invasion in 1788. This brought simultaneous agricultural and industrial 
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revolutions to a land that had been previously managed by fire for hunting. The environment 
changed irreversibly, and birds and other animals, plants, and people have all had to adapt 
to live with these changes. The extinction of the megafauna was part of this story. People al-
tered landscapes ― particularly through introducing fire ― and the animals that did not eat the 
plants adapted to the new fire regimes died out. There is great potential for debate here: did 
the hunters eat out the megafauna or just change their environments? This is a big Australian 
story that fascinates the rest of the world.

Biodiversity conservation has also changed radically in the first decade of the twenty-first 
century; we have seen a rise of philanthropic and not-for-profit groups buying into nature 
reserves, Indigenous Protected Areas (where the National Estate is managed through partner-
ships with traditional owners, Aboriginal people living in remote areas) and other commu-
nity-led initiatives. The big idea here is that “people are good for conservation,” something 
that has changed since the early days of national parks activism, when the aim was often to 
remove all traces of human “interference” with nature (and thereby to eliminate cultural heri-
tage in places of natural importance).

13.	Conclusions: Getting beyond Land

Thinking in terms of whole Earth systems makes a focus on land alone too narrow. Land, 
however, can be a tool for thinking beyond the local too: for example, one can look at car-
bon emissions through agricultural land clearance, and emissions mitigation through planting 
trees. Land use affects soil quality, and the use of phosphorus for fertiliser and the rise of acid 
sulphate soils in agricultural areas in the humid tropical parts of Queensland has dramatically 
affected more than the land. Coral bleaching, one of the planet’s big disaster areas, has a 
direct link to land practices. The Great Barrier Reef is only one of the important coral zones 
in the region. Just to the north of Australia, in Indonesian waters, is the Coral Triangle, a bio-
diversity hotspot that one hundred million people depend on for their livelihoods. Here there 
are a range of threats including destructive fishing and overexploitation of marine resources, 
ocean warming, and acidification, but it is land-based activities that enhance nutrient and 
sediment loads threatening up to 35 % of coral reefs.

Land is the remit of the nation, and an obvious focus for a national museum. But en-
vironmental history suggests we should get beyond the nation. The planet is the remit of 
humanity. Earth is a superorganism beyond nation, as is humanity. This is no longer about 
loving and hating “land:” it is all about ourselves and the extent to which people are impli-
cated in Earth’s futures.

Life on Earth is history’s new big story.
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Die Beiträge eines internationalen Symposiums greifen den Konflikt auf, unterschied
liche ökophysiologische Anforderungen an Pflanzen im Prozessgeschehen der Ressour-
cenallokation auszubalancieren. Der Schwerpunkt liegt dabei auf dem Trade-off zwischen 
Wachstum und Stressabwehr mit jeweiligen Kosten-/Nutzen-Bewertungen. Wachstum 
stellt die Voraussetzung dar, um kompetitive Ressourcenakquirierung sicherzustellen, 
und Abwehr die Voraussetzung, um die Ressourcen nach Inkorporation für die Pflanze 
zu erhalten. Diese integrierte Betrachtungsweise erfordert in der Erkenntnis des inten-
siven Ressourcenaustausches der Pflanze mit ihrer abiotischen und biotischen Umwelt 
eine räumlich-zeitliche Prozessskalierung. Dies wird hinsichtlich des mechanistischen 
und zugleich ökologisch relevanten Klärungspotenzials geprüft. Die Analyse der Prozess-
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Abstract

In his essay on the conservation of the rainforest in Brazil, José Augusto Padua shows how the politics of deforesta-
tion in the Amazon region have changed since the 1970s; in the years between 2004 and 2009 alone, there was an 
80 % reduction in rainforest clearing, signalling the enormous success of the Brazilian nature conservation move-
ment. The fundamental problem is that other regions, in particular the savannah area which borders on the Amazon 
forest, the cerrado, are being systematically destroyed by overcultivation; the preservation of one ecosystem rests on 
the destruction of another. Padua makes a persuasive argument for a politics of conservation that does not lose sight 
of ecological balance and that values a range of different landscapes.

Zusammenfassung

In seinem Aufsatz über die Erhaltung von Wäldern in Brasilien zeigt José Augusto Padua, dass die Politik der Ent-
waldung im brasilianischen Amazonasgebiet seit den 1970er Jahren enorm zurückgegangen ist; allein zwischen 2004 
und 2009 kam es zu einer 80 %igen Reduktion der Abholzung und damit zu einem unerhörten Erfolg der brasiliani-
schen Naturschutzpolitik. Problematisch ist freilich, dass andere Regionen, insbesondere die an das Amazonasgebiet 
angrenzenden riesigen Savannengebiete, die Cerrados, durch Maisanbau und Übernutzung systematisch zerstört 
werden. Die Zerstörung eines Ökosystems steht in unmittelbarem Zusammenhang mit der Bewahrung eines anderen 
Gebiets. Padua plädiert vor diesem Hintergrund dafür, nicht nur zu bewahren und zu schützen, sondern das ökologi-
sche Gleichgewicht und die Nutzung unterschiedlichster Landschaftstypen im Blick zu behalten.

The situation in Brazil is marked by a huge contrast: between the historical lack of action in 
terms of forest conservation, and the clear growth in the movement to protect forests that have 
characterised the last three decades. In particular, we should note the frenetic swing towards 
conservation in the last ten years, when Brazil was responsible for around 74 % of the pro-
tected areas created worldwide after 2003 (Jenkins and Joppa 2009).

In order to analyse this situation, we need to understand the historical framework, in 
particular with regard to this last decade. Brazilian history is not rich in examples of land 
conservation; in fact, until 1934, when the first forest law was created, and 1937, when the 
first national park was created, we can hardly find a single example of significant conserva-
tion policies or measures in Brazil. There was, of course, a very interesting intellectual debate 
on the need for forest protection that started at the end of the eighteenth century — something 
which I have explored in some detail in my book Um Sopro de Destruição [A Wind of De-
struction] (Padua 2002) — but this debate had very few practical consequences indeed. For 
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the most part, it remained a topic for discussion within the academies and institutes and did 
not come to have real political or economic consequences.1

In the 1930s, we started to see a slow growth of conservation initiatives, but it wasn’t until 
the end of the 1970s, with the emergence of a new national and international environmental 
debate, that this development became stronger. The 1980s saw growth in terms of the creation 
of federal conservation areas, which dipped again in the 1990s, but grew again in the first 
decade of the new millennium at the highest rate yet.

This paper will go on to explain how this growth is reflected in terms of the actual area 
turned into protected reserves; but first it is important to note that there is a very clear Amazon 
bias in these conservation measures. In fact, the Amazon rainforest makes up more than 80 % 
of the protected areas created in Brazil in recent decades. Looking at the very short period 
from 2004 to 2010, we can see the emergence of genuine territorial barriers against defores-
tation, with different kinds of protected areas — including Indian lands as well as traditional 
national parks — and some innovation in terms of protected areas created in response to so-
cial defiance, such as the extractive reserves created as a direct result of the rubber tappers’ 
campaign and Chico Mendes’ murder in 1988 and the consolidation of the quilombos, the 
land belonging to the black communities, into protected areas. These different kinds of con-
servation initiatives combine to make a whole, which, when shown on a map on the following 
page, looks really rather impressive. We can see how the mosaic of protected lands helps to 
halt the course of deforestation.

This concentration of protected areas in the Amazon region is one of the reasons for a 
rather unexpected development in relation to the preceding historical trends, one which does 
not seem to have had much coverage in the international press. Deforestation of the Amazon 
region is falling at an astounding rate. Between 2003 — when President Lula’s government 
(a leftwing coalition headed by the Workers’ Party) came to power — and 2009, deforesta-
tion of the Amazon was reduced by more than 70 % (from 27,800 to 7,500 km2). A further 
reduction occurred in the period 2010 –2011, reaching the level of 6,200 km2. This enormous 
reduction in the deforestation of the Amazon is something I would have held to be impos-
sible a decade ago. It is an important lesson for us to take note of: there is no such thing as 
the end of history. New technologies, new political moves, and new social consensus can 
and should produce real change in the way societies interact with their territories and envi-
ronment. Moreover, the whole debate on the fate of the Amazon forest since the 1970s did 
produce concrete historical results.

Of course, the creation of this system of protected areas is not the only reason for the 
reduction of deforestation, and this essay will go on to examine some further factors. If 
we take a longer view of the history of the Amazon rainforests, we will see that there were 
other moments in recent history that saw reductions in deforestation. But these were directly 
linked to economic recession; whereas, in 2010, Brazil had economic growth of 7.5 % and 
yet a significant additional reduction in deforestation of the Amazon. This new dissociation 
between deforestation and economic growth is really fascinating and without precedence in 
Brazilian history.

1	 A successful reforestation project was implemented in the mountains of Rio de Janeiro after 1862. The idea was 
to restore the forested hills destroyed by coffee plantation and charcoal production in the former decades. But the 
main goal of the monarchical government was to conserve the sources of fresh water to the country’s capital and 
not to restore the forests as such (Drummond 1996).



The Politics of Forest Conservation in Brazil: A Historical View

Nova Acta Leopoldina NF 114, Nr. 390, 65 – 80 (2013)	 67

Let me try to sketch the broad geographical and historical context of this development. The 
ecological diversity of the Brazilian territory includes many different kinds of ecosystems 
that, today, are generally aggregated in six big biomes. When the Europeans arrived in the 
eastern part of South America there were two large areas of tropical rainforest: the Atlantic 
forest, comprising 1.3 million km2; and the Amazon forest with 4 million km2 in what is 
now Brazilian territory. The Amazon forest had its uniquely complex hydrological system; 
the Atlantic forest, with its chains of mountains, was referred to by European settlers as the 
“green wall”; and between these two big tropical forest areas were different kinds of savan-
nas. It’s important to note the savanna in the exact middle of the country, the so-called Cer-
rado: it consists of around 2 million km2 of semi-dry savanna with a lot of trees, and there is 
some discussion as to whether it can be considered forest or not. We need to be aware of this, 
because this area is becoming one of the most important agricultural frontiers in the world.

The Cerrado is widely used for food production, especially soy beans, and it is impor-
tant that we make the link between this fact and the conservation of the Amazon forests; the 
Cerrado serves as a kind of sacrificial zone for the protection of the Amazon. In my debates 
with government officials, I frequently heard arguments that run like this: we must save the 
Amazon forest, since this is our national geopolitical interest and the desire of national and 
international public opinion. But we do not need it for agriculture or cattle ranching anyway, 
because we have a potential 100 million ha of Cerrado to advance our agribusiness. Currently, 

Fig. 1  Map of protected areas and deforestation spots in the Brazilian Amazon 2009. Source: Agência Brasil, 
Wikimedia Commons, modified
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Brazilian policymakers are running into problems because there are many people, including 
myself, advocating for the ecological relevance of the Cerrado — which is very impressive in 
terms of biodiversity and environmental services — and the government, having taken some 
time to be convinced of the need to save the Amazon forests, is not willing to sacrifice a sec-
ond huge area to appease environmentalists. But the debate goes on. So, one of the challenges 
we now face is to develop a more balanced approach between economic development and the 
conservation of these different biomes.

Here, I believe that a historical approach to Brazil might help us to move forward in finding 
solutions. We should keep in mind that, if the Portuguese crown was able to negotiate the formal 
recognition of such an enormous colonial territory despite the fact that the actual occupation 
of this territory in terms of population and economic activity was small, then this indicates 
an important feature of Brazilian history: the contrast between a relatively small population 

Fig. 2  Map showing the progress of anthropisation in the Brazilian territory 1960. Source: Torre 2010, modified
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Fig. 3  Map showing the progress of anthropisation in the Brazilian territory 2000. Source: Torre 2010, modified

and a very large formal territory. This historical context created a sense of open frontiers and 
inexhaustible resources that is still quite strong in the Brazilian political and cultural mental-
ity (Padua 2010). In 1822, when Brazilian became an independent country, the spread of land 
occupation was a kind of mosaic, an archipelago of regional societies inside the state: the total 
population itself was relatively small (around 4 million people). It was a historical challenge to 
include all of these diverse regional populations in the building of a single state.

Even later, by 1900, Brazil had a population of approximately 17 million, compared with 
76 million in the United States. But this picture underwent a clear change in the course of the 
twentieth century when the Brazilian population and economy increased impressively (with 
a marked acceleration in the last six decades). This movement was reflected in the pattern 
of territorial occupation and in the destruction of native biomes. Until the 1960s, as we can 
see in the following maps (Torre 2010) designed with data from the Brazilian Institute of 
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Geography and Statistics (IBGE), the occupation of the Cerrado was small and that of the the 
Amazon forest likewise. Brazilian population and economic activities were concentrated in 
the Atlantic forest area, along the littoral. At this point in time, the acidic soils of the Cerrado 
were still considered to be non-arable land. The biome was only opened for agriculture as a 
result of scientific research during the seventies, promoted by the Brazilian Agricultural Re-
search Corporation (EMBRAPA). Thus, from the 1960s onwards, the growth of the Brazilian 
economy correlates to the large increase in the occupation of Brazilian territory.

As we can see, the destruction of the Amazon forest is also a recent historical phenomenon. 
Moreover, the Amazon is being destroyed from the south, in what is known as the deforestation 
arc. A comparison of the fate of the Atlantic forest with the deforestation of the Amazon holds 
an interesting lesson for us in terms of environmental history. In 1850, the Atlantic forest still 
covered more than 90 % of its original area; today, there is only 7.5 % left. During the twentieth 
century, therefore, the rate of destruction was very rapid (Dean 1995, Padua 2010). The re-
mainder of the forest is indeed extremely beautiful, even the parts near the larger cities such as 
Rio de Janeiro; but most of the land that once constituted the Atlantic forest is now completely 
desolate. We can gain insight into this by comparing the image of the original landscape of the 
Paraiba valley, as preserved in the Itatiaia national park, and the average scenery of this south-
eastern part of Brazil, between the cities of São Paulo and Rio de Janeiro.

The Brazilian population is left in no doubt that this kind of deforestation had many nega-
tive results, even in economic and social terms; numerous areas of the former Atlantic forest 
have little to offer, few jobs and poor rural economic development — for the most part they 
are abandoned, the soil in poor condition, and any recovery is extremely difficult.2 The fol-
lowing map, designed by SOS Mata Atlântica Foundation, shows the original Atlantic forest 
juxtaposed with a map of its remainder today, giving us an overview of the sheer scale of the 
destruction. But it must be acknowledged that further deforestation of the Atlantic forest, with 
very few exceptions, was forbidden by a federal government decree of 1993 that became fed-
eral law in 2006. The destruction is no longer significant, and attempts at illegal deforestation 
are normally closely watched by governments, the media and environmental NGOs. In fact, 
the forest is starting to grow again in various states of the federation.

But the Amazon forest is a rather different affair (Padua 1997). Until 1978, 97 % of 
the original Amazon rainforest in Brazilian territory still existed. There was, of course, the 
famous rubber boom at the end of the nineteenth century, but this did not cause extensive 
deforestation, one of the reasons being that the rubber trees cannot be felled, instead, rubber 
trees are maintained and the rubber harvested daily. The trees surrounding the rubber trees 
also have to be maintained, in order to preserve the rubber trees themselves (Dean 1987). 
This biophysical reality helped to conserve the rainforest during the rubber boom; there is no 
doubt that, had the trees needed to be felled in order to harvest the rubber, many parts of the 
forest would have been razed to the ground.

The Amazon forest still covers around 80 % of its original territory, which might not 
sound too grave; but the area destroyed by the deforestation arc of the last three decades totals 
700,000 km2 — an area around twice the size of unified Germany, just to give an idea of the 

2	 The best method of recovery would probably be through reforestation and the creation of a new forest-based econ-
omy, which combines environmental services, tourism, family agroforestry and the sustainable cutting of planted 
trees. Interesting projects are being implemented in different regions along the Brazilian coast in an attempt to 
create this kind of development pattern.
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Fig. 5  Partial view of the Paraíba Valley. Photo: Glauco Umbelino, Flickr

Fig. 4  Serrinha do Alambari mountain range, Itatiaia National Park. Photo: Pedroivan, Wikimedia Commons
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Fig. 6  Atlantic forest deforestation. Source: Fundação SOS Mata Atlântica 2010
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scale. How was such a high level of deforestation possible? To begin to answer this question, 
we need to grasp the perception of nature, and this territory in particular, for broad swathes 
of the Brazilian population. In the popular imagination, the Amazon was seen as a vast ocean 
of trees: nature at its most abundant. We have already noted the historical contrast between 
the relatively small population and the large formal territory of Brazil, and this perception 
remains today, even with the demographic growth of the twentieth century — which suffered 
a turning point in the second half of the century, when the birth rate fell from 6.2 % (1960) to 
2 % (2009). Brazil is often associated with the emerging economies of China and India, but 
its population density (190 million people in 8.5 million km2) is more comparable with the 
Russian Federation than the big Asian economies. Russia is very different, but there, too, one 
finds the perception of limitless nature in the Siberian forests. The prevalence of this attitude 
in the Amazon is reflected in the local saying “muito mato,” too much wood — the trees are 
seen as almost infinite.

But this perception is changing in Brazil. And this is where environmental history comes 
in. The many historical discussions about the fate of the Atlantic forest, and about the social 
and economic consequences of such widespread destruction, are feeding into a new culture 
of reflection about the future of the Amazon. Political debate is now influenced by this cul-
ture of reflection; the link between exploitation and sustainability has become a tangible 
feature of current discussions. Historically, the sense of the unending frontier in the Brazilian 
Atlantic forest was present since the initial building of the Brazilian territory. It was strength-
ened by native depopulation — caused by violence and a strong epidemiological shock (Cook 
1998) — and the migration of Amerindians to the hinterland far from the littoral, often giving 
settlers the impression that they were advancing into an almost empty landscape. It is also 
important to realise that colonial agriculture was dependent on the burning of biomass. This 
is a change of historical perspective that only recently became clear to me: settlers did not see 
the forest only as a hindrance to be cleared, but as an integral part of their agricultural method. 
Forest destruction can be agriculture; it is therefore wrong to imply that regional agricultural 
practice did not use the forest in any way — it was used constantly, the biomass burnt in order 
to fertilise the land. As deforested soils became exhausted after a few years of use, the fron-
tier moved ahead with new burnings (Padua 2010). The lack of concern for the future of this 
resource — except in the mind of a few members of the intellectual elite after the end of the 
eighteenth century — was based on the image of the Atlantic forest as an endless green ocean. 
An image that was replicated in the Amazon of the last decades. But, as environmental history 
is showing, the Amazon forest can be lost in the same way as the Atlantic one. This perception 
is an interesting bridge between historical analysis and political debate.

Brazilian economy and society, then, were created by means of an archipelago of regional 
settlements, of regional economies based on the exploitation of natural resources. The central 
state was weak; during the reign of the monarchy in the nineteenth century, the state was 
dependent on regional oligarchies, in particular because of the absence of land taxes. It had 
insufficient fiscal capacity. The federal republic, which succeeded the monarchy in 1889, was 
even more clearly a system of political control by regional oligarchies. This helps to explain 
why the growing intellectual debates about the problem of deforestation after Brazilian in-
dependence, with the participation of some important government officials, had very little 
influence on landowners. State power, even if it was convinced of the need for more rational 
agricultural techniques, was simply not sufficient to regulate and to enforce changes in the 
rural economies.
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From the 1930s, when the state began to gain in strength and capacity to regulate and inter-
vene in the economy, the ideology of growth became hegemonic and remained so for the 
whole of the twentieth century. The lack of concern about nature conservation was evident; 
the first national park in Brazil, Itatiaia, in the state of Rio de Janeiro, was created in 1937, 
and yet, the diaries of the then-President, Getúlio Vargas, do not mention so much as a single 
word about it. His diaries record meetings with members of the public and local politicians, 
but nowhere does he note the fact that a national park has been created (Correa 2003). 
Clearly, he regarded the foundation of the park as a mere bureaucratic duty, a game of catch-
up with the governments of the United States and Argentina, who had already established 
national parks. From 1940 to 1980, Brazilian GNP was growing at an average rate of 7 % each 
year. Forests and other natural resources were being extensively exploited, almost without 
complaint from the media or the civil society. The legislation about natural resources was 
ambiguous and loosely applied. The political authorities, at the federal and regional levels, 
had almost no political tools to regulate or contest this reality.

How, out of this, was the conservation turn born after the 1970s–1980s? This is the crux 
of this essay: the way in which conservationism emerged. At this point, we must consider that 
ideas do have a historical impact. All of these debates about the Amazon rainforest, the global 
environment — they are more than just words. Their impact in different countries has differed 
according to the domestic political debate and the political forces in place; but these ideo-
logical battles always have the potential to influence the path that history takes in different 
societies. We should take this as our inspiration. It would, however, be wrong to assume that 
the debate about the Amazon rainforest was just a global one, an external one that muscled its 
way onto the Brazilian political agenda. It was an interaction between the international debate 
and Brazilian domestic politics; the turn towards conservation was at least as much the result 
of domestic political conflicts and discussions (Padua 1992, Hochstetler and Keck 2007).

Following the 1980s and 1990s, ecological debate became a marked feature of the politi-
cal agenda in Brazil. There are manifold reasons for the important role of ecology: the focus 
on the Amazon forest; the concentration of biodiversity and fresh water in the Brazilian ter-
ritory; the Earth Summit held in Rio de Janeiro in 1992 and its considerable impact; as well 
as the social defiance, both rural and urban, that began to arrive from different parts of the 
country as a result of the rapid urbanisation and industrialisation that took place after the 
1940s and trailed many social and environmental conflicts in its wake. Of course, the growth 
of democratic debate and participation during and after the military dictatorship, from 1964 
to 1984, also played its part. The 1988 Constitution, which was drawn up following the fall of 
the military dictatorship, is one of the most progressive in the world. Recent years have seen a 
climate in Brazil of hope, of social change, of new ideas — a fruitful climate for debates about 
the need to overcome exploitation and achieve sustainability.

Given the widespread (and growing) political consensus about the geopolitical necessity 
of preserving the Amazon forest, it’s ironic to note the lack of short-term economic advan
tage that the forest provides — excepting some profit made by regional elites through the 
exploitation of timber, and the use of local forest resources like Brazil nuts and native rubber 
by local communities and a few local industries. There is simply no short-term substantial 
gain to be had from this ecological treasure. Of course, my analysis follows the patterns and 
scales of conventional economic calculus. There are, for sure, long-term economic potentials 
that are being considered in geopolitical terms. The abundance of potable water, biodiversity, 
and concentration of carbon in the forest could become economically important in the future 
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considering the shortage of water, the developments of biotechnology and the international 
carbon-credit markets. At the moment, there is a limited market for fresh water, but what does 
the future hold? But the Amazon forest is not a big player in the current Brazilian economy. 
The mining industry is a big player with a strong presence in the Amazon region, but does 
not have a direct link with the forest, except through the deforestation dynamics, direct and 
especially indirect, that mining activities can produce.

In fact, neither was the Amazon forest an important economic player in the 1970s, when 
the frontier was being pushed back by the military governments. This opening of the frontier, 
the provision of roads and infrastructure into the forest, never served immediate economic 
motivations. Rather, it was fuelled by military geopolitical concerns different from those be-
ing discussed today. The economic and social occupation of the Amazon forest was a politi-
cal move by the government, who feared losing the region to bigger powers because of its 
low population density and lack of central control. In those days, the forest was occupied 
without any sense of the ecological or social damage that might be done. But today, the new 
and still imperfect consensus we find is based on an ecological awareness that permeates 
various sectors of society. Today’s geopolitical calculus is orientated towards the importance 
of the Amazon region for the future. There is a new perception that the short-term economic 
small gains, which can be had by deforestation, are simply not worth it compared with the 
potential for the future of maintaining this vast forest and its complex ecology. Of course, 
many regional economic and political actors in the Amazon, with influence on local public 
opinion, do not subscribe to this idea and want short-term conventional growth through cattle 
ranching, timber exploration, etc. But the national political consensus is going in the oppo-
site direction, creating a political cleavage. The marked reduction in deforestation mentioned 
above is due almost completely to federal policies, not to regional ones. But, at the same time, 
there is a growing ecological awareness in local societies and many social forces that contest 
the benefits of the old patterns of deforestation and economic exploitation. There are also 
new political leaders, aware of the changing historical context and defending new patterns 
of regional sustainable development based on applied scientific research, green technologies, 
tourism, environmental services, etc.

The national paradigm change in relation to the Amazon forest is giving rise to new scien-
tific understandings of the economic value of the rainforest. One example of this is provided 
by what have been termed the “flying rivers.” New research has shown that the Amazon forest 
pumps vast amounts of water through the air as water vapour, and this vapour is responsible 
for much of the rainfall in the main agribusiness regions to the south. As we have already 
seen, the main area of agricultural production and development in Brazil is the Cerrado, the 
centre-west; the destruction of the Amazon forest could damage the Cerrado’s agriculture 
(Trived et al. 2005). This kind of research shows that we need to change and renew our vi-
sions of the link between ecological and economic realities.

After the 1990s, a number of innovations began to appear in the Amazon that help to 
explain further the significant shift in the deforestation curve. One of the most important was 
the raising of the percentage of privately-owned forested land that legally had to be conserved 
from 50 to 80 %. This decision was taken by the federal government in 2001 and is still a mat-
ter of passionate political debate. The idea that the law can force private owners in the forest 
regions to keep a percentage of their properties as forest reserves came from the Forest Law of 
1934. Later, with a new Forest Law in 1965, the percentage was raised to 50 % in the frontier 
areas with old growth forests. In 1998, this percentage was designated a “legal reserve,” with 
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different levels according to the ecological realities of the various Brazilian regions. In the 
Amazon, the traditional level in the decades of high deforestation was 50 %. But, as we can 
imagine, the enforcement of this principle was weak, with many ways of evading it by legal 
or illegal means. In any case, after 2001 a new paradigm was established with the definition 
that private landowners are able to clear a maximum of 20 % of their forested lands in the 
Amazon (for the properties in the Cerrado, the level for protection was established as 35 %, 
which means that 65 % of the properties could undergo clearcutting).3 Of course, this mea-
sure met with considerable opposition from landowners and conservative politicians, since 
it represents a sizeable state intervention in private property. But it stands nonetheless, and 
in the last decade it was reinforced by closer surveillance. The historical significance of this 
principle is crucial, because it indicates a kind of national consensus for the conservation of 
around 80 % of the Amazon forest. Since we are now close to this level, many social actors 
are talking about the need to achieve “zero deforestation” in the Amazon.

A further step in the direction of this new paradigm was the inauguration, in 2002, of the 
Sistema de Vigilância da Amazônia (SIVAM), the Amazon Surveillance System. This system, 
which began to be designed in the 1990s, is a sophisticated satellite system that monitors the 
whole of the Amazon forest on a daily basis. Together with the satellite monitoring of Amazon 
deforestation by the National Institute for Space Research, these technological tools are giving 
a new momentum to federal government action in the region. This is highly significant, and 
it shows how technology also influences the course of history. Federal authorities can check 
which areas are being burnt and cleared. The availability of military helicopters — many mili-
tary authorities support the conservation of the Amazon forest for geopolitical reasons — and 
the new capacities of the federal agencies mean that anyone involved in forest clearance can 
be quickly tracked down and their authorisations checked. This is an enormous step forward 
in monitoring deforestation; and it is not the result of federal agents acting as environmental 
heroes, but of enabling technology that reinforces a new political will.

Another important development was the creation, in 2000, of the Sistema Nacional de 
Unidades de Conservação (SNUC, the National System of Conservation Units). Today, 1.52 
million km2, around 18 % of Brazilian territory, enjoys different levels of protected status 
in 919 federal or regional reserves. These reserves include conventional models of integral 
protection, like national parks and biological reserves, and innovative models where local 
populations can live in the protected areas and explore it according to sustainable principles 
(Drummond et al. 2011).

An example of the latter case is the 87 extractive reserves created in the wake of Chico 
Mendes’ murder in 1988 (the world famous rubber tappers’ union leader and defender of 
the forest). The extractive reserve is an important concept: it allows the human population to 
remain living in the forest reserve and to harvest forest products (i.e. fruit, Brazil nuts, cashew 
nuts, rubber) but it forbids deforestation. The term extractivism has more negative associa-
tions in other contexts, but in this Brazilian model it means a way of facilitating a sustainable 
mode of living within the biomes (Hecht and Cockburn 2010).

We must also consider other innovative models of protected lands that are not formally part 
of the National System of Conservation Units as tools for forest protection. The most important 
case, by far, is represented by the 517 Indian lands that were recognised after the 1988 constitu-

3	 The legal reserves can be economically explored through selective logging, tourism etc., but they cannot undergo 
clearcutting.
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tion. In fact, the constitution says that the state has to demarcate, protect and preserve Indian 
lands: that is, lands that are traditionally occupied by Indians as a permanent dwelling and for 
their productive activities. Of course, there is a deeper issue at heart that makes an interesting 
point about the geography of law. If we take the above principle literally, the big cities of São 
Paulo and Rio de Janeiro — in fact, almost every single part of Brazil — would need to be desig-
nated Indian land. Around the big cities mentioned, for example, there are still some remains of 
the settlements of Indians who traditionally lived on and worked the land. Some Indian groups 
live near some of the Brazilian main cities even today. This goes to show that this legislation 
was in fact drafted with the abundant forest areas of the Amazon region in mind; moreover, it 
suggests that forest conservation was one of the chief motivations when legislation was being 
drawn up. It was an additional means of preserving parts of the rainforest and the Indian tribes 
that still live in it in a semi-traditional way. The amount of demarcated Indian Lands in the 
Amazon today is very impressive, representing around 20 % of the Amazon forest and 13 % of 
Brazilian territory. If we add the 13 % of lands that are designated Indian Lands to the 18 % of 
Brazilian territory that is protected federal or regional reserves, then we see that over 30 % of 
the country is protected in some way by conservation legislation. Landowners and conservative 
politicians always complain about the Indian Lands legislation, arguing that the country is re-
serving “too much land for too few Indians.” The Yanomani Land, for example, has a population 
of around ten thousand and a reserve which totals around 12 million ha. Other Indian Lands are 
also very large, reflecting the statements by the assessing anthropologists that “they use this land 
traditionally for their survival.” We must bear in mind, however, that the Constitution is also 
considering the need for forest conservation, and also that the conservatives do not complain 
about the fact that some landowners in the Amazon have proprieties of more than 1 million ha; 
implicitly, this latter form of landowning is proportional, but the Indian reserve was not, illus-
trating that the ecological management of the Amazon region is also a question of social and 
cultural perceptions.

Another example of innovative protected areas formally outside of the National System 
of Conservation Units is the quilombos. These are rural settlements of Afro Brazilian com-
munities that were supposedly created by former escaped slaves, and which, according to the 
Constitution, must be demarcated and protected by the federal state. There are around two 
thousand quilombos in total, constituting approximately 0.13 % of Brazilian territory. These 
are managed, not by the Ministry for the Environment, but by the Ministry for Racial Equal-
ity. Even if the total amount of quilombo land is just a fraction of size of the Indian land, it is 
also a subject of political debate. Conservative critics are always complaining that any rural 
community including many black people can be self-designated as a quilombo and thus get 
land from the state. Even if many local cases are disputable, the generous policies in relation 
to quilombos are moving ahead as part of the general progressive trend of current Brazilian 
politics and as a way of paying part of the nation’s historical debt in relation to the heritage of 
slavery and the disfavoured condition of the Afro Brazilian population.

Taken together, the different policies and models of protected areas mentioned above 
in relation to the Amazon forest — there are many others that I did not have space to ana
lyse — help us to understand the reason for the dramatic fall in deforestation rates observed 
in the last decade. Of course, the conservation measures are far from perfect. There are many 
weak points in the legislation and in the policies of forest conservation. The protected lands 
are also vulnerable; there is some deforestation inside the different models of reserve. But, on 
the whole, the federal policies and territorial barriers of protected lands have helped consider-
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ably in halting the progress of the destructive frontier. Only a decade or two previously, this 
frontier was moving at an uncontrolled speed.

This is good news for the global environment and for humanity, as well as interesting 
to historians as an example of the way that people and political institutions perceive their 
environments, and the means by which these perceptions are altered, sometimes in a positive 
way. But there are, of course, fresh challenges ahead. We need to strive for a better balance in 
the conservation of different biomes. There is now too much of an Amazon bias in a problem 
which is much more complex. We need to work towards conserving the ecological system 
of the Cerrado, too. Most importantly, we need to challenge the political forces who are 
engaged in attacking what they call the “frozen territory menace.” As a consequence of the 
advances in the forest conservation laws and in the measures brought in to enforce it, there 
is a strong political and economic reaction against the above mentioned policies emerging in 
Brazil, backed by agribusiness. The landowners and agricultural exporters are intent on mak-
ing as much quick money out of the land as possible, taking advantage of the growth in the 
prices and in the international demand for crops that must continue in the near future. They 
complain that Brazil is doing far more to conserve forest than the other countries, and thereby 
losing out as a competitor in the world agricultural markets. The facts do not support this idea, 
since, in the last decade, the marked reduction in deforestation did not halt the remarkable 
growth of Brazilian agriculture in the global scenario (even more so if we take in account that 
this growth did not happen in the Amazon region). Anyway, the political representatives of the 
agribusiness sector have significant power in the National Congress. They are leading ― with 
the support of the conservative parties and also of some parties and politicians from the left of 
the political spectrum, including members of the governing centre-leftist coalition ― an im-
mediate attempt to change the forest code and to reduce the strength of the current forest poli-
cies. But this would not be easy. Even though this effort has already achieved some important 
partial victories in the National Congress, the counter-reaction in defence of the forests has 
been increasing strongly in Brazilian society. The final outcomes of this political fight are still 
unclear. The same can be said of the ultimate position that the federal government will take in 
relation to the concrete results of the anti-environmental legislative moves. President Dilma 
Rousseff made a public commitment to veto any changes in the law that could produce an 
increase in the deforestation process. But her position is not easy, considering the current 
economic and political force of Brazilian agribusiness. In any case, any future major changes 
in the political coalition ruling the country could also change the positive picture described 
in this article.

But there are clear signals that a new environmental paradigm has been gaining impetus in 
Brazilian political culture. Let’s take a look at the woman who created the system of defores-
tation reduction that has been in place since 2004. President Lula’s Minister for the Environ-
ment, Marina Silva, is an interesting figure. Illiterate until she was sixteen, she grew up in 
the Amazon forest, where she experienced at close hand the struggle of Chico Mendes and 
the rubber tappers; later, she was elected and re-elected to the Brazilian senate. As Minister 
for the Environment, she was responsible for creating the system of monitoring the Amazon 
forest that helped to produce the impressive results discussed here. In 2009, she resigned from 
the government and as one of the main leaders of the Workers Party in order to join the small 
Brazilian Green Party, and she has since proposed an even more extensive system of environ-
mental management and a new vision of sustainable development for the country as a whole. 
In the presidential elections held in October 2010, Silva got around twenty million votes: 
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almost 20 % of the total vote. Even though this was not enough to win her the presidency, it 
indicates the widespread support for new environmental policies. The centre-leftist coalition 
in power, including the new president — sometimes accused of not being environmentally 
sensitive — did take into account the remarkable support for Marina’s message and reinforce 
its formal commitment to environmentally sound policies.

The support for a new environmental direction is not just widespread, it is growing. It 
will not be so easy to destroy the conservation measures that have been brought in up to now. 
But, looking to the future, we need to move on from focusing the debate around conservation, 
and move towards implementing an ecological paradigm of development for all the parts of 
the country, including the restoration of the lands that have been left degraded as a result of 
deforestation. It’s not just about the Amazon, but about the Atlantic forest, the Cerrado and 
the other biomes, parts of which can be recovered in a move that would combine economic 
and social benefits with environmental services. In the twenty-first century, when talking 
about sustainability, it will not be enough simply to conserve or preserve: we need to move to 
restore, as far as possible, the health and ecological balance of rivers, bays, lands, of all the 
areas which were degraded in the course of the last centuries. Environmental history will be 
essential to this change. In moving forward, we will need many a backward glance.
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History and Future of Water in South Asia:
A Preliminary Probe

	 Ranjan Chakrabarti (Midnapore, India)

Abstract

In his article about the history of water in south-east Asia, Ranjan Chakrabarti argues that the cultural, social, and 
political dimensions of the water economy have been insufficiently historicised until now. The meanings people at-
tribute to water (for example, purity or change) can only be understood against the background of cultural context 
and historical development. Water systems and water economies arose in close conjunction with material, religious, 
and cultural conditions. The technocratic idea of water as a static resource rather than as part of a cycle affects both 
exploitation and sustainability. Above all, the changes in water supply due to global climate change (snow melt in 
the Himalayas, the rising sea level) must become a central focus in the environmental history of south-east Asia.

Zusammenfassung

In seinem Beitrag über Wasser in Südostasien argumentiert Ranjan Chakrabarti, dass die kulturelle, soziale und 
politische Dimension von Wasserwirtschaft bislang zu wenig historisiert wurde. Die Bedeutung, die Menschen dem 
Wasser zuschreiben (z. B. Reinheit oder Veränderung), könne nur auf der Folie kultureller Vorgaben und historischer 
Entwicklungen verstanden werden. Wassersysteme und Wasserwirtschaft seien in enger Abhängigkeit von materi-
ellen, religiösen und kulturellen Prämissen entstanden. Die technokratische Vorstellung von Wasser als statische 
Ressource und nicht als Teil eines Kreislaufs habe Auswirkungen auf Ausbeutung und Nachhaltigkeit. Vor allem die 
Veränderung des Wasserhaushalts aufgrund globaler Klimaveränderungen (Schneeschmelze im Himalaya, Anstieg 
des Meeresspiegels) müsse zu einem zentralen Thema der Umweltgeschichte Südostasiens werden.

1.	 Introduction

The present essay offers an outline of the history of water and the contemporary issues and 
challenges that confront both nations and communities of South Asia, particularly India. 
Here, control over water has traditionally been a sign of social and political power. This 
chapter explores the adequacy of the competing and/or complementary explanations for the 
worrisome challenges of water management in one of the most densely populated parts of the 
world with a long history and a rich tradition of profound understanding of the value of water. 
Why do we need another paper on the history of water at this point in time? It is necessary as 
ground water levels are falling fast everywhere in South Asia and China and certain important 
political and social problems of global and local magnitude are increasingly unfolding as a 
result of this resource crunch. There is no dearth of publications on water and water-related 
issues in recent times; indeed, the literature on water is expanding at a great pace.1 However, 

1	 The recent scholarship on water, gender, environment and power is fast expanding. (Cf. Lahiri-Dutt and Was-
son 2008, Lahiri-Dutt 2006, Mosse 2003, Donahue and Johnston 1998, Miller 2001). At present there are 
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there has been very little attempt to historicise some of the crucial social, cultural or political 
issues connected with water in the context of Asian history. The present essay seeks to address 
some of these issues, which are somewhat neglected in the literature relating to water his-
tory. The article is divided into two broad sections. The opening section reviews some of the 
broader questions and facts related to water history and the currently unfolding water crunch 
in South Asia. The second segment of the essay unveils how the age-old concern for water in 
South Asia has always been intimately tied up with a remarkable cultural consciousness about 
climate and climate change. As a whole, the essay insists on the need to open up a new debate 
as to the historical link between water and climate and draws attention to a hitherto neglected 
area of historical research.

2.	 Historicising the Water Crisis

Water is a unique resource, appearing in different forms and shaping all physical and bio-
logical processes. Known for its changeability and celebrated for shape-shifting and taking 
new forms, water also plays an extraordinary role in social and cultural representations, and 
these values and norms are reflected in the ways water is perceived, used, governed and 
treated. Water is commonly seen only as a part of the physical environment and of biology, 
and is studied by tracking the pathways of the hydrological cycle and its role. Water history 
enhances our understanding of the nexus between the human and physical worlds within spe-
cific temporal and spatial settings. Water is always a symbol of social, economic, and political 
relationships — a barometer of the extent to which identity, power, and resources are shared. 
In recent times, we have witnessed a growing concern over water. The current environmental 
agenda, including the questions associated with climate change, are related to the question of 
sustainable management of water. Concern for water has been constant in past human socie
ties. One of the earliest, if not the earliest, textually documented wars was fought between the 
Mesopotamian city states of Lagash and Umma over a canal and its associated irrigated fields 
(Cooper 1983, Winter 2010).

Groundwater levels are falling throughout northern China. In India, they are dropping one 
to three metres (three to ten feet) per year. They are declining in most states, including the 
Punjab, the country’s breadbasket. In the US, water levels are falling throughout the south and 
southwest. With one thousand tons of water required to produce one ton of grain, food scar-
city is closely tied to water scarcity. 70 % of world water use is for irrigation, 20 % is used by 
industry and 10 % is for residential use. As urban consumption of water is on the rise, farmers 
are faced with a dwindling share of a lessening water supply (Brown 2004).

China is facing an acute water shortage in current times. Since 2009, the news relating 
to the ongoing construction of Chinese dams in Brahmaputra has featured markedly in both 
print and television media. Most of the reports mention that China is planning to sort out its 
water crisis by diverting some of the Brahmaputra’s water towards the eastern region. The 
Brahmaputra River is very important for both India and Bangladesh. This cross-border water 
resource issue may escalate into a conflict involving India, China and Pakistan in the long run. 

several journals including Water History—the official journal of the International Water History Association—
which address various issues relating to water and its historical interactions with humans. Out of a huge literature 
on water only a few examples have been mentioned.
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The river is vital to northeastern India and Bangladesh, providing clean water and fertile silt 
for farming.2 Agriculture in this part of the world is heavily dependent on traditional “over-
flow irrigation.”3

Yet water, whether or not it is manipulated by human agency, is not necessarily beneficial. 
Widespread flooding can be devastating, as the Asian tsunami and the flooding of New Or-
leans have proved once more. Hurricane Katrina has two predecessors almost equal in mag-
nitude, the Mississippi floods of 1927 and 1937; events that feature prominently in American 
history and in important works in the written history of the global environment (Grove and 
Damodaran 2006). Again, the east coast of India is particularly exposed to severe tropical 
cyclonic storms that bring high tidal waves and floods in the Indian and Bangladesh Sundar-
bans. Many instances of water as calamity can be found in history.

Humans attribute a variety of meanings to water, and this differs according to culture and 
time. Water is widely connected with concepts such as purity and change. Classic examples 
are the preference of Hindu people to die near the river Ganges and have their ashes put in 
the river, the ritual of baptism which symbolises the conversion to Christianity, and the body 
washing of Muslims to cleanse themselves before praying. The combination of material, cul-
tural, and religious uses and meanings of water has shaped water systems and has emphasised 
the intrinsic proximity and hybridity of the natural and human worlds.

In addition to its physical properties, the movement of water through the larger hydrological 
cycle (and, through that, the global energy cycle as well) adds a unique chronological element. 
Water in its different forms is in steady motion through time and space — it evaporates from the 
oceans, falls to the ground, is absorbed into the soil or stored in frozen icecaps, and eventually 
returns to the oceans. The timescale for each droplet of water can differ greatly. Groundwater 
can be thousands of years old. The water we experience today has most likely come into contact 
with humans before (Shiva 1991). The recent state of research on water confirms that water 
history has developed into a vibrant historical subfield — one that incorporates and contributes 
to environmental history, urban history, and the history of technology and landscape.

At the beginning of the twentieth century, a substantial percentage of scientists believed 
that the global climate had been essentially constant over at least five thousand years. In the 
next hundred years, this assumption collapsed. The possible effects of past climatic shifts on 
human activities are yet to be explored. Historians paid little attention to this aspect until the 
1950s and 1960s. A number of historians, notably Fernand Braudel (1995) and Emmanuel 
Le Roy Ladurie (1966), showed some willingness to pay serious attention to the possible 
effects of climatic change in historical situations (Nag Forthcoming). In a subsequent article, 
the “History of Rain and Fine Weather,” the Annales historian Le Roy Ladurie (1988) stated 
that “the aim of climatic history is not to explain human history nor to offer simplistic ac-
counts of this or that remarkable episode, not even when such episodes prompt us with good 

2	 The Brahmaputra river basin in India has a fabulous water wealth that accounts for nearly 30 % of the water re-
sources and about 40 % of the total hydropower potential of the country (cf. Sengupta et al. 2006).

3	 Radhakamal Mukherjee and others attributed Bengal’s social ecology to “overflow irrigation,” which once 
nourished Bengal’s agricultural prosperity, and held the colonial policy of construction of railroad and roadway 
embankments as the root cause of the decline of this prosperity. The decline of Bengal’s economy has also been 
ascribed to the eastward shift of the Ganges. However, “overflow irrigation” still remains the main basis/support 
of agriculture in modern northeastern India and Bangladesh (Mukherji 1938, Majumder 2001). The collapse of 
Bengal’s prosperity in the eighteenth and especially in the nineteenth centuries came as the result of significant 
interference with the delta’s ecology. Central and western Bengal were especially hard hit. Murshidabad and es-
pecially Burdwan were impoverished and turned into malaria stricken tracts (see Eaton 1994, Iqbal 2010).
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reason to reflect upon the great disasters of history [...] (these are merely) spin-offs of the 
history of climate.” Le Roy Ladurie was concerned only with producing a picture of the 
changing meteorological patterns of the past ages.

Like any valuable asset, the global water cycle delivers a steady stream of benefits to so-
ciety. Rivers, lakes, and other freshwater ecosystems work in concert with forests, grasslands, 
and other landscapes to provide goods and services of great importance to human society. The 
nature and value of these services can remain grossly underappreciated, however, until they 
are all destroyed or gone (Postel 2006).

Today, human beings are tempted to think that their globalised and technologically sophisti-
cated world is immune to harm from deteriorating natural systems. But there is no side-stepping 
human dependence on the water cycle. More than 99 % of the world’s irrigation, industrial, and 
household water supplies comes directly from rivers, lakes, and aquifers. Wetlands and river 
floodplains protect people from floods, provide spawning habitat for fish, recharge groundwater 
supplies, renew soil fertility, and purify water of contaminants (Postel 2006).

3.	 South Asia

In South Asia, water is at the heart of politics between the nations as they increasingly face the 
challenge of meeting the growing needs of their populations. Within nations, the disputes and 
conflicts over the control of flowing waters are evidence of the increasing demand for water. 
The relationship between water and society is significant. It is a complex historical and socio-
logical problem, and the keystone on which social theories of civilisation and state, community 
and collective action rest. Social and political organisations have been directly influenced by 
the ecology of water flow throughout the ages. Water resources of all kinds are never simply 
there, but are produced, used, and given meaning by shifting social and political relationships. 
As Marx understood, the natural world is always “humanised nature,” providing a visible proof 
of the labour and history that shaped it. This is the view of David Mosse (2003), as expressed 
in one of the important contributions to the history of water in South Asia. Mosse argues for 
the fundamental importance of systems of water control to Tamil social and cultural life. Before 
Mosse, the focus was primarily on irrigation and its economic importance. Water flows have 
not only shaped social and political institutions, they have also legitimised them. Mosse shows 
how medieval kings and chiefs exercised their power on the water flows they had dominion over, 
creating landscapes which inscribed their power into the hydrology and thus naturalised it. He 
cites the example of a Maravar King throwing flowers into the flowing water of a channel he had 
dug, and using their passage to resolve an inter-village conflict over water rights by disclosing 
the water’s natural flow — political rule was naturalised into the drainage (Mosse 2003). It is 
high time to open up the frontier of a hybrid history of water and society. This will be a turn-
ing away from the dominant model of the economic history of irrigation towards a new kind of 
ethno-history or socio-cultural history of water.

Rivers and water resources have been central to the prosperity and survival of human 
civilisation in South Asia. Environmental science has established that water has a very com-
plex relationship with soils, plants, and human needs. Indian cultural heritage also endorses 
this. Resource-insensitive utilisation of water may lead to the rapid disruption of the essen-
tial ecological processes that recharge and renew water resources and make them available 
perennially for the generation of plant, animal, and human life. Modern water management 
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in capitalist economies looks upon water as a stock to be tapped. Such an approach to water 
resource management, viewing water as a static resource and not as part of the water cycle, 
leads to a misconception that water resources can be augmented through large man-made 
structures. However, water resources cannot be created. They can be stored, diverted, used, 
and polluted, but their overall availability cannot be enhanced (Shiva 1991).4 The ecological 
understanding of water thus involves the following:

–	 An understanding of the relationship between water and other elements of the ecosystem.
–	 An understanding of the limits on water use enforced by the water cycle (Shiva 1991).

Climate history calls for an in-depth understanding of the inner connections between water 
resources on the one hand, and deforestation, rainfall, soil erosion, climatic change, global 
warming, drought, famine, and various natural calamities on the other.

Since 1970, the earth’s average temperature has risen by 0.8 °C, or nearly 1.4 °F. During 
this time span, the rise in temperature each decade was greater than in the preceding one. Me-
teorologists note that the twenty-two warmest years on record have come since 1980. And the 
six warmest years since recordkeeping began in 1880 have come in the last eight years. Three 
of these six — 2002, 2003, and 2005 — were years in which major food-producing regions saw 
their crop yield decrease in the face of record temperatures (Brown 2004).

Snow/ice masses in mountains are nature’s freshwater reservoirs — a way of feeding rivers 
during the waterless season. Now, they are being threatened by the rise in temperature. Even 
a one-degree increase in temperature in mountainous regions can notably reduce the share of 
precipitation falling as snow, causing it to fall as rain instead. This, in turn, increases flood-
ing during the rainy season and reduces the snowmelt to provide rivers during the dry season 
(Brown 2004).

Reduced snow, and therefore reduced water feeding the Yellow River flow, will reduce 
China’s wheat harvest, the largest in the world. India’s wheat harvest, second only to China’s, 
will be affected by the flow of both the Indus and the Ganges. The shrinking of glaciers in 
the Himalayas could affect the water supply for hundreds of millions of people. In countries 
like India and China, the water stored during the rainy season as snow and ice for discharge 
in the desiccated season would be reduced. There are many more mountain ranges where 
snow or ice patterns are changing, including the Alps and the Andes. If we continue to raise 
the earth’s temperature, we risk losing these reservoirs in the sky on which great cities and 
farmers depend (Brown 2004).

4	 Vandana Shiva has drawn our attention to the negative effects of the engineering bias in water management. It 
fails to perceive the natural river flows as critical to drainage, to recharge of groundwater, to the maintenance 
of the balance between fresh water and sea water. The engineering bias in water use results in large projects, 
which produce serious ecological instabilities and generate conflicts. The Gangetic delta covers a huge area in 
Bengal. The delta has been formed by the action of three great rivers, the Ganges, Brahmaputra, and Meghna. 
The Ganges in particular has remarkable social, cultural, and economic significance. Writing in the last quarter 
of the eighteenth century (1786 –1788), Ghulam Hussain Salim, the author of Riyazu-S-Salatin, New Delhi, 
1975 (translated by Abdus Samad), commented: “Hindus have described volumes on the sanctity of this river. 
Considering the water sacred they fancy that bathing there washes the sins of a lifetime, especially bathing at 
certain ghats, like Benaras, Allahabad, Hardwar. The rich among the Hindus bring the water of the Ganges from 
long distance, take particular care of it, and on auspicious days, worship it. The truth of the matter is, that the 
water of the Ganges, in sweetness, lightness and tasteness has no equal, and the water of this river, however long 
kept, does not stink.”
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Global high temperature and melting glaciers may lead to rising seas and wash away human 
settlements across the world. But rising seas are not the only threat that comes with elevated 
global temperatures. Higher surface water temperatures in the tropical oceans mean more 
water radiating into the atmosphere to drive tropical storm systems, leading to more frequent 
and more destructive storms. Cyclones, storms, and erratic weather are making considerable 
headway all over the world in recent years. The recent trends suggest that the regions most 
vulnerable to more powerful storms in Asia are East and Southeast Asia, including the Philip-
pines, Taiwan, Japan, China, and Vietnam, which are likely to bear the brunt of the powerful 
storms crossing the Pacific. Further west, the Bay of Bengal, the east coast of India, and Ban-
gladesh are particularly vulnerable. The east coast of India is particularly exposed to severe 
tropical cyclonic storms that bring high tidal waves and floods in the Indian and Bangladeshi 
Sundarbans. The monsoon in this part of the world consists of a series of cyclonic depres-
sions, which follow each other in more or less close succession up the Bay of Bengal. The 
late October cyclones are examples of the most intense tropical storms. Such cyclonic storms 
resulted in the frequent flooding of this region in 1909 and again in 1919. The cyclone of 1919 
features prominently in the forestry department records (Chakrabarti 2001).5

The modern world has extensive experience with political and economic refugees. We 
are now seeing a swelling flow of refugees driven from their homes by environmental pres-
sures. It has been suggested by experts that the largest potential displacement may come in 
low-lying Bangladesh, where even a one-metre rise in sea level would not only inundate half 
of the country’s rice land, but would also force the relocation of forty million people. In a 
densely populated country of 142 million people, internal relocation would not be easy, and 
the country worst affected by displacement would be neighbouring India (Brown 2005). A 
similar scenario may result in cases of more intense cyclones in densely populated regions 
all over the world.

Climatic changes through a longue durée period and their impact on the rise or decline of 
civilisations are now worth investigating. Rising or falling temperatures, monsoon behaviour, 
melting of snow on the mountains, rising sea levels, and more powerful storms and cyclones 
may have a message to convey regarding human interaction with the natural world. In South 
Asia in particular, climate has been central to the growth or prosperity of human civilisa-
tions. It was crucial to rice production and settled agriculture. Consider the images of gods 
like Indra or Varuna, who are supposed to be in control of rain, water or climate. We are also 
aware how the change of climate and decline of monsoon in northwestern India possibly led 
to the fall of the Indus Valley civilisation. Recent research suggests that drought, rising tem-
peratures, and desertification led to its collapse (Chakrabarti 2006). A group of scientists 
at IIT Kharagpur and fellow American scientists have analysed monsoon behaviour in South 
Asia over thousands of years through geological studies and connected it to archaeological 
findings. They say that changes in the Indian monsoon over the past ten thousand years may 
explain the spread of agriculture in South Asia as well as the rise and fall of the Harappan 
civilisation (The Telegraph, 30 April, 2006). Again, in different periods of Indian history we 
have references to rulers and Kings granting the exemption of land revenue to peasants hit 
by severe drought. Human societies had found ways to adapt to the hydrological regimes and 

5	 The colonial authorities attributed the increase in the number of men killed by tigers in 1919 to the cyclone and 
the tidal wave which made the tiger’s natural food scarce. Instances of such cyclones are numerous in the official 
papers of colonial and post-colonial India. South Asian cyclones now await their historians.
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processes in South Asia — the variabilities, scarcities, and excesses that occur over space and 
between seasons (Chakrabarti 2006).

The remarkable concern in Indian society for water or water bodies and rainfall pattern 
continued during the Mughal period. Societies in South Asia discovered ways to adapt to 
hydrological regimes and processes which varied over regions and between seasons. They 
also created complex institutional systems of water management, some of which continue 
even today (Lahiri-Dutt and Wasson 2008). In Mughal Bengal, an independent department 
with a separate budget, the pulbandi daftar (public works department also known as pushta-
bandi), was set up by the Mughal provincial government to supervise embankments, roads, 
bridges, and river dredging. In dry Balochistan, for example, people made the best use of 
available water for irrigation through the khuskaba (dry farming with direct use of rainwater) 
and sailaba (flood irrigation from runoff) systems of water management. In the mountain-
ous areas in the north and northwest, where rapidly flowing natural streams run downhill to 
supply daily household needs, irrigation systems such as those through kuhls — small, often 
lengthy, leaky channels — are usually constructed and maintained by the farmers collectively 
under a cooperative system (Lahiri-Dutt and Wasson 2008). The tank system in south India 
and Sri Lanka served for hundreds of years as effective insurance against droughts, provid-
ing irrigation water and flood protection. Some of these structures of water management and 
the institutions that developed around the structures, after surviving for thousands of years, 
are now at threat from ill-defined ownership and user rights with ever-increasing demands. 
At times of scarcity, i.e. droughts, or surplus water, i.e. inundations, victims are invariably 
divided along lines of class and gender, the poor being affected first and hit hardest, turning 
them into “environmental refugees.” For example, in Bangladesh, where poor water quality 
affects entire communities, women from poorer communities suffer more than men, reflect-
ing an unequal power balance (Lahiri-Dutt and Wasson 2008).

Ancient India made an important contribution to science. In ancient India, religion and 
science were linked. Astronomy and astrology made progress because the planets came to be 
regarded as gods, and their movements began to be closely observed (Sharma 1990, Chat-
topadhyay 1991). I will argue that the study of astronomy and astrology in ancient India 
became imperative because of their connection with changes in seasons and weather condi-
tions necessary for agricultural activities. Two of the most notable scholars of astronomy were 
Aryabhatta (fifth century) and Varahmihira (sixth century). Aryabhatta discovered the 
causes of the lunar and solar eclipse. He concluded that the sun is stationary and the earth 
rotates. It would be plausible to argue that even the progress of mathematics in India was 
prompted by the need to understand climate behaviours (Sharma 1990, Chattopadhyay 
1991, Sharma 2004). The construction of large-scale hydraulic structures has come to be 
synonymous with development in today’s South Asia. They are used, rarely, for flood control 
and also for hydropower production, although their contribution to the total electricity sup-
ply is not key. Rainwater harvesting, watershed development, traditional irrigation systems, 
small hydel projects or low and temporary embankments for dealing with floods are some 
of the traditional principles and techniques of water resource management that continue in 
some form or other. One central topic intimately connected with the issue of water manage-
ment and governmentality in South Asia is the question of water ownership. This question is 
posed on different planes: between the state and communities in general, between the central 
government and respective states and between local and state governments. In India water is a 
state subject, but the states and central governments continue to assert their rights over water 
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resources. Over the years, water resource development in India has come to be characterised 
by a multiplicity of bodies. This multiplicity of administrative bodies creates obstacles to the 
sustainable management of water and has also resulted in contradictory and conflicting claims 
on water (Lahiri-Dutt and Wasson 2008).

Richard Grove has already shown the connections between drought in South Asia and 
the institutional responses to it and the beginnings of modern scientific understandings of 
the climatic teleconnections between global-scale tropical circulation and the strength of the 
Asian monsoon (Grove 1995, Grove and Damodaran 2006). In colonial India, repeated 
droughts and famine sparked off institutional innovations and a Famine Code. It also trig-
gered a sharp debate among British officials about the connection between deforestation and 
rainfall change. It is necessary to historicise the debate in light of the pre-colonial traditional 
perceptions of climate as it existed in India and South Asia. This may not be very well docu-
mented, but we must understand that there are scattered and indirect references to climate 
and rainfall, patterns of tropical monsoon and cyclonic depressions (which are important to 
quantify the available water resources and their historical role), in many ancient and medieval 
texts such as the Mahabharata and the Ramayana, Chinese accounts and the writings of Mu-
ghal court historians. The ancient Greek sources relating to Alexander’s invasion may be of 
some help, too. Cultural representations of natural calamities or climate as found in literature 
or various visual arts are also worth investigating. It is high time to embark on the project of 
constructing a comprehensive history of water and climate in South Asia.

Acknowledgements

This is a slightly revised version of the paper I presented at the Rachel Carson Center in Munich at the conference on 
“From Exploitation to Sustainability? Global Perspective on the History and Future of Resource Depletion”, Decem-
ber 6 – 8, 2010. I would like to sincerely thank Professor Christof Mauch, Professor Libby Robin, Professor David 
Moon and all the others who offered their comments and suggestions on the earlier version. I would also like to ex-
press my gratitude to the Rachel Carson Center for inspiring a lazy scholar like me to write the final draft of the paper. 

References

Braudel, F.: The Mediterranean and the Mediterranean World in the Age of Phillip II. 2 Vols., Berkeley, Los Ange-
les: University of California Press 1995

Brown, L.: Outgrowing the Earth. New York, London: W W Norton & Company 2004
Brown, L.: Plan B 2.0. Rescuing a Planet Under Stress and a Civilization in Trouble. Hyderabad: Orient Longman 

2005
Chakrabarti, R.: Tiger and the Raj. Ordering the man-eater of the Sundarbans 1880 –1947. In: Chakrabarti, R. 

(Ed.): Space and Power in History. Images, Ideologies, Myths and Moralities; pp. 66 – 80. Kolkata: Penman 2001
Chakrabarti, R. (Ed.): Does Environmental History Matter? Shikar, Subsistence, Sustenance and the Sciences. 

Kolkata: Readers Service 2006
Chattopadhyay, D.: History of Science and Technology in Ancient India. Calcutta: Firma KLM 1991
Cooper, J. S.: Reconstructing History From Ancient Sources. The Lagash-Umma Border Conflict. Malibu: Undena 

1983
Donahue, J., and Johnston, B. R. (Eds.): Water, Culture and Power. Local Struggle in a Global Context. Washing-

ton DC: Island Press 1998
Eaton, R. M.: The Rise of Islam and the Bengal Frontier 1204 –1760. New Delhi: Oxford University Press 1994
Grove, R.: Green Imperialism. Colonial Expansion, Tropical Island Edens and the Origins of Environmentalism. 

Cambridge: Cambridge University Press 1995



History and Future of Water in South Asia: A Preliminary Probe

Nova Acta Leopoldina NF 114, Nr. 390, 81– 89 (2013)	 89

Grove, R., and Damodaran, V.: Imperialism and environmental change, unearthing the origins and evolution of 
global environmental history from Edmond Halley to John Richards, 1676 –2000. In: Chakrabarti, R. (Ed.): 
Does Environmental History Matter? Shikar, Subsistence, Sustenance and the Sciences; pp. 1–34. Kolkata: Read-
ers Service 2006

Iqbal, I.: The Bengal Delta. Ecology, State and Social Change, 1840 –1943. London: Palgrave 2010
Lahiri-Dutt, K. (Ed.): Fluid Bond. Views on Gender and Water. Kolkata: Stree 2006
Lahiri-Dutt, K., and Wasson, R. J.: Water First. Issues and Challenges for Nations and Communities in South 

Asia. New Delhi: Sage 2008
Le Roy Ladurie, E.: History of rain and fine weather. In: Aymard, M., and Mukhia, H. (Eds.): The Inheritance. 

Vol. 1 of French Studies in History. New Dehli: Orient Longman 1988
Le Roy Ladurie, E.: Times of Feast, Times of Famine. A History of Climate Since the Year 1000. Paris: Persée 1966
Majumder, S. C.: Rivers of Bengal Delta. Kolkata: Government of West Bengal 2001
Miller, C.: Fluid Power. Local Struggle in a Global Context. Washington DC: Island Press 1998
Mosse, D.: The Rule of Water. Statecraft, Ecology, and Collective Action in South India. New Delhi: Oxford Uni-

versity Press 2003
Mukherji, R.: The Changing Face of Bengal. Kolkata: Calcutta University 1938 
Nag, S.: ‘Rain, rain do not go away’. History of rainfall. Deforestation and water scarcity in Cherrapunji, the wettest 

spot in the globe. In: Chakrabarti, R. (Ed.): History of Waters in South Asia. (Forthcoming)
Postel, S.: Safeguarding Freshwater Ecosystems, State of the World 2006. A Worldwatch Institute Report on Prog-

ress toward a Sustainable Society. New York, London: Worldwatch Institute 2006
Sengupta, S. (Ed.): Rivers and Riverine Landscape in Northeastern India. New Delhi: Concept 2006
Sharma, P. D.: Hindu Astronomy. Delhi: Global Vision 2004
Sharma, R. S.: Ancient India. Delhi: Oxford University Press 1990
Shiva, V.: Ecology and the Politics of Survival. London: Sage 1991
The Telegraph, 30 April, Kolkata, 2006, pp. 1
Tempelhoff, J., Hoag, H., Ertsen, M., Arnold, E., Bender, M., Berry, K., Fort, C., Pietz, D., Musemwa, M., 

Nakawo, M., Ur, J., Van Dam, P., Melosi, M., Winiwarter, V., and Wilkinson, T.: Where has water come 
from? Water History 1, 1– 8 (2009) 

Winter, I. J.: On the Art in the Ancient Near East. Vol. 2. Leiden, Boston: Brill 2010

	 Prof. Ranjan Chakrabarti, PhD
	 Vice-Chancellor, Vidyasagar University
	 Midnapore
	 721102 West Bengal
	 India
	 Phone:	 +91 3222 275329
	 E-Mail:	vc@mail.vidyasagar.ac.in



Der Begriff der Natur
Wandlungen unseres Naturverständnisses und seine Folgen

Gaterslebener Begegnung 2009

gemeinsam veranstaltet
vom Leibniz-Institut für Pflanzengenetik und Kulturpflanzenforschung Gatersleben und
von der Deutschen Akademie der Naturforscher Leopoldina
vom 7. bis 9. Mai 2009

	 Nova Acta Leopoldina N. F. Bd. 109, Nr. 376
	 Herausgegeben von Anna M. Wobus (Gatersleben), Ulrich Wobus (Gatersleben)
	 und Benno Parthier (Halle/Saale)
	 (2010, 266 Seiten, 50 Abbildungen, 1 Tabelle, 29,95 Euro,
	 ISBN 978-3-8047-2801-1)

Das Verhältnis des Menschen zur „Natur“ ist in seiner Geschichte durch unterschiedliche 
Beziehungen geprägt. Seit der Aufklärung wird die Natur dem Menschen zu seiner Nut
zung untergeordnet und zunehmend ausgebeutet. Natur wurde zum Objekt technischen, 
ökonomischen und politischen Handelns. Spätestens seit Mitte des vorigen Jahrhunderts 
wissen wir um die akute Gefährdung natürlicher Lebensräume.
Die Gaterslebener Begegnung 2009 widmete sich daher dem Thema „Der Begriff der Na-
tur“ und untersuchte Wandlungen des Naturverständnisses sowie die Folgen der gegenwär-
tigen Auffassungen von Natur. Behandelt werden unser Bild vom Leben, die Frage „Was 
ist Natur?“ aus verschiedenen Perspektiven und die philosophische Analyse der Stellung 
des Menschen in der Natur. Beiträge zum Naturverständnis in der Gegenwartskunst und 
zum Problemkomplex Naturrecht und Bioethik sowie eine Diskussion „Frieden mit der 
Natur“ ergänzen den Band.

Wissenschaftliche Verlagsgesellschaft Stuttgart



Nova Acta Leopoldina NF 114, Nr. 390, 91–103 (2013)

91

Virgin Lands Divided by an Ocean: 
The Fate of Grasslands in the Northern Hemisphere1

	 Alexander Chibilev (Orenburg) and Sergei Levykin (Orenburg)
	 Translated and annotated by David Moon (York)

Abstract

This article by the geographers Sergei Chibilev and Sergei Levykin as seen in this version, translated and annotated 
by David Moon, assumes a number of parallels between cultivation and exploitation of the Russian steppes and the 
North American prairie, both past and current. The intense cultivation of the originally fallow expanse of land led to 
the first global ecological crisis in the nineteenth and twentieth centuries. While the productivity of American soil 
has reached a limit, there are still enormous fallow regions in Russia. The ploughing of the steppe during the Soviet 
era was extremely destructive; now the challenge is to increase their productivity whilst maintaining the ecosystem 
of the steppe.

Zusammenfassung

Die von David Moon übersetzte und kommentierte Fassung eines Artikels der russischen Geographen Sergei Chi-
bilev und Sergei Levykin geht davon aus, dass es zahlreiche Parallelen in Kultivierung und Ausbeutung der russi-
schen Steppen und der Prärie in Nordamerika gab und gibt. Die intensive Bewirtschaftung der ursprünglich brach-
liegenden Großregionen führte im 19. und 20. Jahrhundert zur ersten globalen ökologischen Krise. Während die 
Produktivität der Böden in den USA eine Grenze erreicht hat, gibt es in Russland, wo das Umpflügen der Steppe in 
sowjetischer Zeit extrem destruktiv war, noch große brachliegende Flächen, deren Produktivität bei gleichzeitiger 
Bewahrung des Ökosystems Steppe noch gesteigert werden kann.

1.	 Introduction

When studying the history of agriculture in the northern hemisphere, it is striking that the 
steppes of Russia and the prairies of North America were opened up for cultivation at the 
same time. The practically simultaneous barbaric and disordered ploughing up of the steppes 
and prairies and the destruction of the trees and shrubs in the two regions, had by the turn of 
the twentieth century created the conditions for the first global ecological crisis caused by 
wholesale ploughing up of virgin land. As the crisis approached, it gave rise in Russia to the 
new scientific discipline of the management of natural resources in the steppes. It was pio-
neered by Vasilii Dokuchaev (1846 –1903) and developed by his many students (Evtuhov 
2006). In America, the ecological crisis caused by the continued ploughing up of the Great 
Plains reached its peak in the 1930s. The dust storms that blew across the region are well 

1	 This is a revised, updated and greatly expanded version of an article that first appeared as Chibilev and Levykin 
1998; a translation of the original article was published as Chibilev and Levykin 2000.
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known even to people who know little about ecology. The crisis caused a fundamental shift 
in the attitude of Americans to the prairies, leading to the idea of restoring the prairies, which 
was similar to ideas devised earlier in Russia. Two decades later in the Soviet Union, however, 
the sad experience of the American grasslands was ignored and virgin lands were ploughed up 
during Khrushchev’s Virgin Lands Campaign of 1954 –1964, culminating in an ecological 
crisis on at least the same scale as in the United States in the 1930s. The harmful social and 
economic — as well as ecological — consequences of the crisis caused by ploughing up the 
virgin lands are still being felt today. The United States borrowed from Russia the scientific 
basis for rational use of resources in grasslands, which, to a certain extent, assisted them in 
building the most advanced agriculture in the world and beating their competitors in the world 
market. On the other hand, the Soviet Union followed the American example of ploughing up 
huge areas of land in a short space of time, which led not only to an ecological crisis, but to 
dependence on imported agricultural produce.

2.	 Parallel Histories

2.1	 North America

The settlement of the American prairies is a classic example of reckless and rapacious hu-
man attitudes to nature. On the other hand, the American experience illustrates how timely 
and decisive actions on a nationwide scale, based on principles of rational land use, could in 
a short space of time change the situation for the better. The opening up of the Great Plains 
had very important consequences for the development of the United States and the shaping 
of the American nation. The agricultural settlement of the region, situated in the centre of the 
continent, took place in several stages: In the first stage, the pioneers exterminated over one 
hundred million head of wild, grazing animals — bison and pronghorn antelopes — and de-
feated the Plains Indians. They were forced off their land and onto reservations. The construc-
tion of transcontinental railway lines speeded up the process of settlement. Thus, the stage 
was set for the development of settled agriculture on the prairies and Great Plains. The next 
stage, from 1880 to 1910, saw the opening up of the region of the tall grass prairie, which has 
an average annual precipitation of 600 –700 mm. Based on private ownership of land under 
the Homestead Act of 1862, American farmers created the famous wheat and corn belts of 
America. This enabled America to become, in time, the world leader in agricultural produc-
tion (Sherow 2007).

The First World War (1914 –1918) caused a sharp increase in grain prices. The need to 
feed the armies of the Allies and then the United States’ own army led to the ploughing up 
of sixteen million hectares of short-grass prairie, which has a more arid climate. At this point 
the rapacious ploughing up of the soil in the United States reached its apogee. The ecological 
balance of the prairies was destroyed and the great drought began. Livestock overgrazed the 
pastures, eating the grasses down to the roots, while deep ploughing completely destroyed 
the structure of the soil. The result was dust storms on a scale not seen before in the country’s 
history that raged over the Great Plains in the mid-1930s. The central states became known 
as the “Dust Bowl.” Farmers were ruined and fled to the west, where they joined the ranks of 
the unemployed and unfortunate. Thus, the “Dust Bowl” exacerbated the social and economic 
crisis of the Depression in the United States. Thirty-six million hectares of land were affected 
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by the ecological disaster, the majority of which was rendered unsuitable for arable farming. 
Losses to the economy amounted to billions of dollars.2

So great was the natural disaster that it led to a revolution in American attitudes. The federal 
government launched a programme to repair the damage (US Great Plains Committee 1937, 
White 1986), which was consistent with the conclusions reached earlier by Russian scientists 
working on the steppe region.3 Lands prone to erosion were taken out of cultivation and planted 
with grasses (Helms 1990). Shelterbelts of trees were planted across the Great Plains.4 As a 
result, the Americans were able to restore the short-grass prairies with the help of phytomeliora-
tive measures. Arable farming extends as far west only as the isohyet of four hundred millime-
tres of precipitation a year; the land to the west, the restored short-grass prairie — the equivalent 
of the dry steppe in Eurasia — has been used mostly as pasture for around twenty-five million 
head of cattle. Young beef cattle are brought from the eastern states, where spring and summer 
pastures are in short supply, and graze on the pastures into the autumn. In October, the cattle 
that have been fattened on the natural grasses are shipped back east, where they are slaughtered 
and the meat stored in large freezers. This system of organising beef production is justified both 
economically and ecologically; it means that it is not necessary to cultivate the soil each year or 
to gather hay and forage for winter fodder, thus conserving the biota of the prairie.

Good evidence for this is the growth in the numbers of American bison, which were once 
on the verge of extinction. The species was saved from dying out at the last moment by expedi-
ent action by the government of President Theodore Roosevelt and private initiatives, which 
presented the bison as part of the national heritage and also as an animal with commercial 
potential. As a result, bison have become commonplace in national parks and are raised for 
sale on ranches. This permits the most effective use of the carrying capacity of the pastures. 
Today, several hundred thousand wild bison once again roam on the immense short-grass 
prairies of the western United States. They migrate in the steps of their ancestors, albeit not on 
such a grandiose scale, in search of fodder (Isenberg 2000, Wood 2000). This contrasts with 
the experience on the Eurasian steppes, where its symbol — the wild horse — was not saved. 
The last tarpans perished in southern Ukraine in 1879 and 1882 (Keppen 1896), and the last 
wild Przewalskii’s horses disappeared from their final refuge in northwestern Mongolia in the 
mid-twentieth century (Boyd and Houpt 1994). At the present time, a project to reintroduce 
Przewalskii’s horses to the Orenburg region in Russia is under active discussion (see below).

2.2	 Russia

The agricultural opening up of the black-earth steppe region of Russia began to take off at the 
start of the nineteenth century. By the mid-nineteenth century, this had enabled Russia to take 
the lead in the world grain market. The process intensified in the decades after the abolition of 

2	 The classic account, which stresses the role of human agency in causing the crisis, is Worster 2004. For a revi-
sionist view that emphasises the role climatic factors, see Cunfer 2005, pp. 143 –163.

3	 There are striking similarities between the US government’s policy in the wake of the “Dust Bowl”’ and proposals 
made by Vasilii Dokuchaev in the wake of the drought, harvest failure and famine of 1891–1892 in Russia. See 
Dokuchaev 1892. An abridged translation, but without the proposals, was published for the World’s Columbian 
Exposition in Chicago in 1893: Dokuchaev 1893. In the 1920s, the US Department of Agriculture adopted the 
methodology of Russian soil science, devised by Dokuchaev in the 1870s and 1880s. See Helms 2002, pp. 
43 – 46; Iarilov 1947.

4	 The shelterbelt programme was devised by Russian-born Raphael Zon and based on Russian experience and for-
estry science. See Rudolf and Gevorkiantz 1935, pp. 59 –76; Nixon 1957, vol. 1, pp. 200 –203; Droze 1977.
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serfdom in 1861. By the early 1890s, however, the steppe region of Russia was experiencing a 
sharp decline in its social and economic situation and degradation of the soil cover as a result 
of frequent droughts and harvest failures. The main causes were the wholesale ploughing up 
of the region and the destruction of forests. The results were the growth of ravines, sand drift-
ing over good arable land, and the erosion of the top soil.5

It was in this period that the new scientific discipline of the management of natural re-
sources in the steppes emerged in Russia. The founders were the scientists: V. V. Dokuchaev, 
V. I. Taliev, A. A. Izmail’skii, P. A. Kostychev, K. A. Timiriazev, A. I. Voeikov, I. P. 
Borodin, V. V. Alekhin, and D. N. Prianishnikov. They argued strongly against the total 
destruction of the steppe landscape. Academician I. P. Borodin wrote: “Above all, we risk 
losing the steppe, the virgin steppe.”6 V. V. Dokuchaev founded the famous “Kamennaia 
Steppe” scientific nature reserve, where he modelled processes of optimal use of the natural 
resources of the steppes. Initially, he set aside two hundred hectares of the most badly eroded 
land to allow the soil to recover. Even today, the Kamennaia Steppe is a cultural oasis in the 
black-earth region. It stands out from the surrounding farms with its bumper harvests. The 
Kamennaia Steppe has also preserved the biodiversity of the steppe (Parshutina 2000). 
It was these ideas, pioneered by Russian scientists, that were later implemented across the 
ocean in the United States. In Russia, however, the First World War, Revolutions of 1917, 
Civil War of 1918 –1921, and continued disorder meant that the problems of the destruction 
of the steppe landscape were ignored for decades. In the 1920s and 1930s, when the Soviet 
government was engaged in the “construction of a new society,” the heritage of the teach-
ings of the Dokuchaev school was used by the political leadership to formulate doctrines to 
subjugate nature.7

As a result of the extensive development of agriculture in the 1930s, the ploughing up of 
the steppe region of the European part of the Soviet Union reached its limits. The result was 
dust storms over the Sal’skii steppe in the south of the Rostov region. Nevertheless, plans 
were drawn up for the ploughing up of the steppes to the east. The implementation of the 
plans was postponed by the Second World War. After the war, agriculture in the European part 
of the country lay in ruins, culminating in the drought and famine of 1947 (Zima 1994, Gan-
son 2009). The situation compelled the country’s leadership to turn to the classical works by 
Russian scientists on the steppes. On 20 October 1948, the Central Committee of the Com-
munist Party and the Soviet government issued the decree “On a plan for planting shelterbelts 
of trees, introducing field-grass crop rotations, creating ponds and reservoirs, to ensure high 
and sustainable harvests in the steppe and forest-steppe regions of the European part of the 
USSR,” which became known as the “Great Stalin Plan for the Transformation of Nature.” 
It was based on research by the V. V. Dokuchaev Agricultural Institute of the Central Black 
Earth region. Work to fulfil the plan developed with great enthusiasm from the autumn of 
1948. However, the plan to restore the ecology of the steppe zone was not completed. When 
the leadership of the Soviet Union changed after the death of Stalin in March 1953, govern-
ment policy on agriculture changed completely. The field-grass system of crop rotation was 
criticised for not meeting the “economic interests of socialism,” and was prohibited. In the 

5	 Moon 2005, pp. 149 –174. There were also concerns about climate change: see Moon 2010, pp. 251–275.
6	 For an analysis of the development of scientific study of the steppes in Russia, see Chibilev and Grosheva 2004.
7	 For detailed analyses of nature protection in the Soviet Union see Weiner 1999, 2000, Shtilmark 2003. For an 

alternative view see Brain 2010a.



Virgin Lands Divided by an Ocean: The Fate of Grasslands in the Northern Hemisphere

Nova Acta Leopoldina NF 114, Nr. 390, 91–103 (2013)	 95

spring of 1953, the shelterbelt stations and other scientific institutions engaged in afforesta-
tion and phytomelioration were closed down. Soon afterwards, care for the shelterbelts that 
had already been planted ceased.8

The saddest development, however, was that the new leadership under Nikita Khrush-
chev adopted the policy of increasing agricultural production by extensive ploughing up 
of virgin lands in the east of the Soviet Union, in particular in northern Kazakhstan. This 
was the last large reserve of land in the country. In March 1954, the plenary meeting of the 
Central Committee of the Communist Party confirmed the new agricultural policy, which 
was to prove fatal for the steppe landscape. The Party called on the Komsomol (the Young 
Communist League) to implement the policy of bringing the eastern steppes into cultivation. 
They were mostly young people from the cities who were far removed from agriculture and in 
particular from the idea of rational use of natural resources. Ignoring the recommendations of 
the Russian founders of the scientific discipline of natural resources management and soil sci-
ence, and disregarding the experience of other countries (in particular the work in the United 
States at this time to restore the short-grass prairie), the country embarked on the plough-
ing up of virgin steppe on a scale not previously witnessed in world history. And the Soviet 
Union succeeded in becoming the world leader in the speed and extent of ploughing up new 
lands. For a whole decade, the virgin lands were the centre of the country’s economic policy. 
Ploughing up additional hectares at a faster pace than envisaged in the plan was considered 
a major achievement. A ruthless hunt for virgin land developed. As a result, over the years 
1954 to 1964, all the virgin land suitable for cultivation was ploughed up. In total, forty-two 
million hectares were ploughed up. This far exceeded the thirteen million in the original plan.

From the point of view of both practical and scientific considerations, taking into account 
natural conditions, the opening up of the eastern steppes should have entailed ploughing up 
only selected areas of black earth for grain cultivation and using areas with chestnut soils for 
the development of beef cattle. However, serious strategic errors and miscalculations were 
made in opening up the virgin lands. The most important was the wholesale ploughing up of 
twenty million hectares of chestnut soils in the arid steppes. Thus, the Soviet Union repeated 
the bitter experience of the Americans in the early twentieth century.

As a result of the Virgin Lands Campaign, the steppe landscape was completely destroyed 
and replaced by an agricultural one, with all the ensuing consequences. The steppe type of 
vegetation on the zonal full-profile soils became the rarest ecosystem in the country. Isolated 
populations of steppe vegetation that had once prevailed in vast areas were degraded by over-
grazing, due to the acute shortage of pasture. During the whole era of the Virgin Lands Cam-
paign, not one scientific nature reserve (zapovednik) was created. On the contrary, a number 
that already existed were closed down and ploughed up. Even land on research stations of 
the Academy of Sciences was ploughed up. The removal of the native grass cover and deep 
ploughing led to widescale degradation of the land. As a result, in the former Virgin Lands 
region alone, by 1960, more than nine million hectares of newly ploughed land suffered. In 
the mid-1960s, dust storms blowing over the steppes of the Soviet Union assumed a global 
character. Measures to combat the problem were taken. In a number of regions, ploughing 
without mouldboards was introduced. The most important measure — taking land prone to 
degradation out of cultivation — was not taken. The political will to do this was lacking. On 
the contrary, in the 1970s and 1980s, under the pretence of a radical improvement of land, 

8	 For a recent study see Brain 2010b.
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several million more hectares of rocky and salty land and other land not suitable for arable 
farming were ploughed up and planted with grain monoculture. This process continued until 
the start of the 1990s.9

The current system of arable farming on the Virgin Lands depletes the soil. In northern 
Kazakhstan alone, the original reserves of humus in the soil amounted to 4.3 billion tonnes. As 
a result of various forms of erosion, 1.2 billion tonnes, or 28.3 %, of these reserves have been 
lost on Virgin Lands. The practice of “clean fallow” on an area of as much as 20 % of the land 
leads to the “burning” of the humus. This has led to the decay of 0.7 billion tonnes of humus, 
and the release of no less than one billion tonnes of carbonic acid into the atmosphere. Thus, the 
Soviet Virgin Lands Campaign has made a significant contribution to the “greenhouse effect” 
affecting the planet. To maintain a balance of humus in the Virgin Lands, it would be necessary 
to apply one hundred and fifty million tonnes of manure to the soil every year. But the numbers 
of livestock can deliver only sixty million tonnes a year. With this correlation of crop cultivation 
and livestock husbandry, even if all available organic fertiliser is used, it is possible to cultivate 
grain intensively on only half the area of Virgin Lands that have been ploughed up.

Vast areas of dark-coloured ploughed soil have become overheated and, as a result of 
chronic droughts, have contributed to the desertification of the whole steppe zone. This, more-
over, has caused rivers and lakes to dry up. The wholesale ploughing up of the land has also 
had an impact on wildlife in the steppe zone. Numerous animals that were valuable for hunt-
ing have been greatly diminished; in places, they have completely disappeared. In the past, 
steppe wild fowl, such as bustards, partridges, quails, and gyrfalcons, were hunted for sport. 
This is now just a memory. The natural habitat of the marmot, which was once widespread 
through the steppes, has declined to a few isolated areas. The saigak (or steppe antelope) has 
been driven off into the semi-desert zone.10

As a result of the long-term development of monoculture, nature has lost the ability to regu-
late itself. Therefore, weeds and pests have become a real threat to arable farming in the Virgin 
Lands region. The poor condition of grain farms in the dry steppe zone can be added to the list of 
the unfavourable consequences of the ploughing up of the Virgin Lands. They were established 
in areas where the conditions were unsuitable for dry farming. They suffer from low yields, 
and at times earnings are not sufficient to cover the costs of production. The amount of grain 
produced in the dry steppe zone comprises between 3.5 and 8.5 centners per hectare and fluctu-
ates from year to year. At the end of the 1980s, the economically viable level of yields was 7.5 
centners per hectare. Therefore, the majority of grain farms in this zone are operating at a loss 
and are dependent on subsidies from the state. This became critical from the start of economic 
reforms in the countries of the former Soviet Union after its breakup in 1991.

Ploughing up twenty million hectares of chestnut soils did not solve the country’s short-
ages of grain and protein. After ploughing up the Virgin Lands, starting in 1964, the Soviet 
Union imported between twenty-five and forty million tonnes of grain a year, the largest part 
of which went for fodder.11 This was a high price to pay for the loss of the pastures, which 
had previously served as the basis for the development of the production of beef cattle, the 
branch of agriculture that had been traditionally profitable in the dry steppe zone. Deprived of 
cheap, natural pasture land, livestock had to be kept inside and fed grain, which was depen-

9	 McCauley 1976, Dronin and Bellinger 2005, pp. 171–217, 223 –225, 247–252, 337.
10	 On the saigaks and attempts to protect them, see http://www.saigak.biodiversity.ru/.
11	 Dronin and Bellinger 2005, pp. 257, 276 –277.
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dent on the harvest. Livestock husbandry became a loss-making branch of the rural economy, 
dependent on subsidies. According to Kazakh scholars, converting ten million hectares of 
loss-making arable land in the dry steppe zone into pastures would benefit the economy to 
the tune of two billion rubles a year (measured in prices from the end of the 1980s) as well as 
solving ecological problems.

The opening up of new lands occurred in a zone that was risky for arable farming on 
account of the severe climatic conditions. At the same time, central Russia, which was the 
historic breadbasket of the country, was neglected as human and material resources were 
channelled eastwards to the Virgin Lands. People migrated from their homes in regions that 
had been inhabited by Russians for centuries, and where the conditions were suitable for 
farming, to regions that were alien to them culturally and which had unfamiliar natural condi-
tions, including a sharp continental climate. The majority of migrants to the eastern steppes 
did not make their homes there, but returned to their old homes. This process is continuing at 
a greater pace at the present time (Pohl 2007).12

Another important aspect of the opening up of the Virgin Lands was that the migrants 
did not have any traditional knowledge of using natural resources in steppe conditions. The 
destruction of the steppe landscape and its flora and fauna brought the Virgin Lands region to 
the verge of ecological catastrophe. Only people familiar with other environmental conditions 
could have had such an impact on nature. In only a few decades of agricultural exploitation, 
the steppes of the Transvolga and Urals regions of eastern Russia and Kazakhstan suffered 
greater degradation than central Russia had experienced over several centuries.13

The Virgin Lands, as a natural and economic complex, are now a social, ethnographic, and 
ecological antisystem. The agricultural and productive complex that emerged in Soviet times 
has existed until very recently only as a result of the unprecedented rate of ruthless exploitation 
of the natural resources that have accumulated in the biosphere and the political ambitions of 
individual leaders. Therefore, it was doomed when serious economic reforms were carried out 
after the breakup of the Soviet Union in 1991. This became especially clear after the collapse of 
the Soviet administrative and command systems. The introduction of reforms in the early 1990s 
revealed the full nature of the contradictions in the Virgin Lands, which were especially serious 
in the dry steppe zone. Farms suffered losses, complications emerged in harvesting, distributing, 
and selling grain, and it proved impossible to upgrade the existing stock of tractors and machin-
ery. Fertiliser stopped being applied to fields, the main links in the expensive techniques needed 
for “dry farming” were breached, and the sown area declined.

Scientists and practitioners in the field of steppe resource use have studied the situation 
that developed in the Virgin Lands in the first half of the 1990s. Their analysis of the situ-
ation and concrete proposals were reported in the resolutions of the scientific and practical 
conferences dedicated to the fortieth anniversary of the launch of the Virgin Lands Campaign 
in 1994. Discussions of the problems were especially lively in Orenburg region. The result 
was the organisation of the Steppe Institute of the Urals Division of the Russian Academy of 
Sciences (Institut stepi UrO RAN).14 The institute is unique in the former Soviet Union. The 
concept of steppe resource use developed by the Steppe Institute envisaged a partial restora-
tion of the steppe landscape at the level of the ecosystem and, at the same time, the conversion 

12	 On the wider issue of reverse migration see Flynn 2004.
13	 On human impact on the environment over the long term see Dulov 1983.
14	 See http://www.uran.ru/structura/institutes/orenb/istep.htm.
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of unproductive arable land to pasture and hayfields. Grain production was to be concentrated 
on the best land, with the use of the most advanced techniques of cultivation.

The legal basis for the Steppe Institute’s actions is the “Regulations on the conservation 
of degraded farmland, which is polluted by toxic industrial waste and radioactive substances” 
(ratified by the government of the Russian Federation on 5 August 1992, no. 555). What was 
then needed was to work out a way to implement these regulations, but, for some time, these 
processes occurred spontaneously without any scientific basis. And a government programme 
on resource use in the steppes was lacking. (It would be appropriate here to recall the prece-
dents of the restoration of the American prairies and the Stalin Plan for the Transformation of 
Nature.) One of the reasons that prevented the implementation of the Russian government’s 
regulations was the lack of resources to convert degraded farmland to grassland. In addition, 
old fashioned, stereotyped ways of thinking and inertia in structural reform of agricultural 
production also hindered the conversion of unprofitable agricultural land to long fallow land.

The Orenburg region may serve as a concrete example. Around two million hectares of 
virgin lands were ploughed up, when a scientifically based plan envisaged the cultivation of 
eight hundred thousand hectares. 1.2 million hectares were subjected to extensive exploita-
tion without a break and, as a result, lost their fertility and require conservation. The Regional 
Agricultural Committee, relying on out-of-date instructions from the early 1980s, has set 
aside only three hundred thousand hectares for conservation. According to official statistics, 
however, since 1990, only around 134,000 hectares have actually been converted to grassland 
(Levykin and Kazachkov 2010).

At the end of the 1990s, scientists working in the field of steppe land use firmly believed 
that it was possible to solve the problem of effective conservation of land in the steppe zone 
of the countries of northern Eurasia. They also believed it was possible to successfully restore 
the biodiversity of the steppes, just as it had been possible on the prairies across the ocean. 
They emphasised that an important role in this process could be played by nongovernmental 
social organisations, which brought together people who were keenly interested in the fate 
of the steppes, and who were developing scientific ideas and proposals. They also, of course, 
stressed the need for material resources to implement them. For example, in the Southern 
Urals, a large role in bringing such forces together was played by the Orenburg branch of the 
Russian Geographical Society (RGO). The result was the establishment of the first steppe na-
ture reserve (zapovednik) in Russia: the Orenburg Reserve.15 In 1997, moreover, the Orenburg 
branch of the RGO set up a “Foundation for the Restoration of the Orenburg Steppes.” At this 
time, scientists wanted to believe that, with expedient and joint action by social organisations 
and government agencies, it would be possible to bring about optimal use of resources in 
the steppe zone in the foreseeable future. They believed that agriculture in the Virgin Lands 
could become ecologically less damaging and more profitable — and support a stable popula-
tion — only when it was based on sustainable use of the natural resources, taking account of 
the centuries-old culture, traditions, and economy of the indigenous population.16

At the start of the twenty-first century, the role of state regulation of agriculture in Rus-
sia increased. The attempts in the 1990s to quickly adapt the system of agriculture, which 
had developed in the conditions of the Soviet planned economy, to market conditions have 

15	 See http://orenzap.ru/.
16	 For articles by scientists and conservationists on the steppes from 1998, see the important journal Stepnoi Biul-

leten: http://savesteppe.org/ru/archives/category/library/bulletin.
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been abandoned. All elements of the agricultural and industrial complex in Russia turned out 
not to be ready for market conditions. In reality, the crisis in the agrarian sector had reached 
threatening proportions. For example, at that time, forty to fifty million hectares of arable 
land — around 30 to 40 % of the total area in Russia — was left uncultivated. In Kazakhstan, 
the sown area fell by two-thirds from thirty-five to eleven million hectares. As a result, in the 
former Virgin Lands at the start of the new millennium, between 30 and 40 million hectares 
of arable land was not in cultivation. This was similar to the area of virgin land that had been 
brought into cultivation in the 1950s.

In the first decade of the new century, Russia could not but approach the task of restoring 
agriculture, in particular arable farming. However, taking into account the high cost and other 
complexities entailed in the introduction of intensive agricultural technology, the main em-
phasis was on the cultivation of land left fallow in the 1990s. In both Russia and Kazakhstan, 
the governments worked out national agrarian policies to resurrect villages and auls (Kazakh 
villages). Both states found significant financial resources and directed them towards reviving 
such branches of agriculture as grain production and raising poultry and pigs. In the course 
of these measures, large grain companies and agro-holdings ploughed up the main areas of 
fallow land which had been set aside in Russia and Kazakhstan. In Russia, in the more favour-
able climatic conditions of the south and the Volga region, practically all long-fallow land was 
returned to cultivation. Some remnants of long-fallow land remained in remote places, in the 
main along administrative borders.

In Kazakhstan, with the active support of the government, in only a few years, large agro-
holdings and peasant farms doubled the sown area, which has reached 20 –21.5 million hec
tares at the present time. In northern Kazakhstan, practically all of the more fertile black earth 
and dark chestnut soils were once again brought into cultivation. In Kazakhstan today, large 
areas of old fallow land are preserved in the subzone of chestnut and light chestnut soils. This 
has become practically secondary steppe, with regrown feather grass (Stipa lessingiana) and 
the return of the marmot. In conditions of fluctuating world prices for grain, but with a general 
upward trend, these remaining areas of fallow land are under threat. Almost every year, the 
sown area under grain is increased at the expense of fallow land (Asylbekov 2009).

The strong adherence to the extensive development of arable farming has turned out to 
be stronger than specialists on steppes had supposed in the 1990s. Raising beef cattle, as a 
specific labour-intensive branch of agriculture, has not developed as expected, not only in 
Russia but also in Kazakhstan, in spite of its nomadic traditions. Competition on the world 
market has played a significant role in hindering its development. The scale of the ploughing 
up of long-fallow land at the start of the twenty-first century allows us to talk about a third 
virgin lands campaign on the Eurasian steppes. The main difference, however, is the absence 
of virgin steppe, as the land that was ploughed up was exclusively land that had been left fal-
low for five to fifteen years and was in various stages of recovery. The rapid and successful 
revival of arable farming on the Eurasian steppes has allowed Russia and Kazakhstan to claim 
places as world leaders in wheat exports. The main contradiction in this process is that the 
grain produced for export is growing on ploughed-up secondary steppe, which is the habitat 
for a whole range of species of wildlife and plants that are inscribed in the Red Books of 
endangered species. If for agrarian interests the situation appears to be favourable, then for 
scientists and members of society interested in conservation, its scale recalls the Virgin Lands 
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Campaign of the 1950s, which led to a profound crisis in the landscape and biodiversity of the 
steppes, and in the agrarian sphere in steppe regions.17

Even in these conditions of the latest round in the extensive development of arable farm-
ing, the only Steppe Institute in Eurasia, which is situated in the centre of the Eurasian steppes 
in the city of Orenburg (see above), has made particular efforts to modify the policy on the 
use of natural resources in the steppe zone. The institute has urged the intensification of arable 
farming and its concentration on the best land, the development of cattle rearing on pasture, 
new forms of conservation and the restoration of the steppe ecosystem. In recent years, the 
Steppe Institute has held five international symposia on “The Steppes of Northern Eurasia” 
and written many appeals to the regional and federal government. The efforts of the scientific 
and conservation communities in the sphere of optimising land use in the steppes have had 
some results, albeit on a regional level. For example, the government of Orenburg region 
has responded with understanding to the issue of reordering steppe land use in the Orenburg 
area. First, it has recognised that there are a whole series of unresolved problems concerning 
steppe land use, which are inhibiting the conservation and restoration of the steppe ecosys-
tem. Second, the Orenburg Ministry of Agriculture, Food and Processing Industries, in its 
turn, has proposed concrete measures towards the optimisation of the structure of agricultural 
land. The area designated as arable land has been reduced by means of the transfer of all 
unproductive land to hay-fields and pasture. Redesignated land has been set aside and sown 
with drought-resistant perennial grasses and different types of grasses. The prioritisation of 
the grain industry has been limited to the most fertile lands. At the same time, land use has 
been designated on the basis of particular purposes: grain production and grazing land for 
livestock. Land from regional reserves has been set aside to improve the quality of the land. 
Melioration of land by afforestation has been developed. The official declaration of intent 
to take into account the problems that have been identified and the solutions that have been 
proposed in the regional programme has inspired optimism.18

In the twenty-first century, the former virgin lands across the ocean in North America have 
developed in a rather different direction. On the one hand, in the zone where conditions for ar-
able farming are marginal, irrigation — mostly high-technology centre-pivot irrigation — has 
been introduced. It is likely that this has allowed land that was taken out of production after 
the “Dust Bowl” to be ploughed up once again. Thus, it is possible to talk of a re-expansion 
of arable farming on the Great Plains, but at a new intensive level that has allowed high, 
stable harvests (Cunfer 2005). At the same time, the “buffalo boom,” which originated in the 
1970s, has continued to develop, and has led to the flourishing of a new branch of agriculture: 
raising bison. There are hundreds of thousands of bison in North America, around 95 % of 
which are kept on private ranges. Regarding this unique phenomenon, it is impossible not to 
note the leading role played by private initiatives both in saving the bison from extinction and 
in the subsequent growth in their numbers (Popper and Popper 2006).

The level of national awareness of the issues of conservation and restoration of prairies 
across the ocean in the United States is very high. Nature conservation technologies have 
been applied to the conservation and restoration of the prairies that would be innovations in 
Russia. Ted Turner’s system of prairie reserves, which cover 0.76 million hectares, could 
serve as an example of an effective nongovernmental system for the system of multiple land 

17	 Data on the state of Russian agriculture can be found in the agricultural census of 2006: Itogi ... 2008.
18	 Strategiia ... 2007.
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use in Specially Protected Natural Territories designated by the Russian law of 14 March 
1995.19 Ted Turner keeps more than 50,000 head of bison on his reserves (Rees 2005). This 
is the largest private herd of bison in the world. There are plans in North America to build 
on the success of the restoration of the bison population. Various interested parties — includ-
ing private business, the states, Native American tribes, enthusiasts — have discussed and 
elaborated plans to take the ecological restoration of both the bison and the prairie ecosystem 
further on the Great Plains in the north of the United States and Canada. The plan is to replace 
unsustainable arable farming with a “bison economy,” which will permit high profits by utilis-
ing bison and restoring the grasses of the prairies, from ecotourism to payments for carbon 
sequestration. North American experts, envisaging the positive scenario of the development 
of the “buffalo economy,” predict that over the next twenty years the numbers of bison will 
increase to many millions and that a considerable part of their previous natural habitat will 
be returned to them.

In Russia, in spite of the real potential, to date there has been only one attempt to raise bison, 
and that was not in the steppe zone. We consider the plains bison to be a valuable agricultural 
and ecological object in the development of the rural economy in Russia. The bison, which is al-
ready recognised in North America as a “specialist in survival,” would be a very effective user of 
rough grazing on the steppes. From the perspective of nature conservation, we consider that the 
plains bison can fill the ecological niche vacated by the steppe ox, which disappeared from the 
steppe during the Holocene for reasons which are not yet clear. The project “Steppe Tarpaniia” 
envisages the creation of a range of “living dioramas” with wild steppe ungulates, in particular 
Przewalski’s horses and plains bison (Levykin and Kazachkov 2010).

3.	 Conclusion

In conclusion, it should be noted that several times over the last million years land bridges 
between Eurasia and North America have emerged and disappeared. At one point, we were 
united in one continent and then once again divided into separate continents. Today, we are di-
vided by the shallow Bering Strait but the history and fate of the steppes and prairies are very 
close. Both in Eurasia and across the ocean, virgin land has been ploughed up, abandoned, 
then once again ploughed up. Herds of millions of wild ungulates have been destroyed, the 
king of the steppe fauna, the mammoth, has disappeared without trace, but there remains a 
huge potential for good deeds in the conservation and restoration of the steppes in Eurasia 
and prairies of North America, at the same time increasing the productivity of arable farming. 
In America, the potential for further increase in the productivity of arable farming with the 
present level of technology is close to its limits. In Russia, in contrast, even at present levels 
of technology, the productivity of the fields could be increased two or three times over, such is 
the unutilised intellectual and technological “virgin land.” And, in the interests of this “virgin 
land,” we are not separated from America by an ocean, but are drawing nearer to it by shar-
ing experience of effective land use in the steppes. The ideas of optimising the use of natural 
resources in the steppe and prairie ecosystems is the scientific, ideological and political basis 
for the development of good neighbourliness and partnership between our countries in the 
twenty-first century.

19	 See http://oopt.info/oopt_statut.html.
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Auf die „Grenzen des Wachstums“ hatte bereits 1972 der Club of Rome aufmerksam 
gemacht. Seitdem sind die gesellschaftlichen Dimensionen und Folgen eines ungebremsten 
wirtschaftlichen Wachstums national und international ein zentrales Thema öffentlicher 
Diskussionen, aber auch politischen Handelns. Auf der Gaterslebener Begegnung 2011 
wurde dem quantitativen Parameter „Wachstum“ das qualitative Pendant „Reifung“ zur 
Seite gestellt und die Thematik in zwei Problemkomplexen „Wachstum in der unbelebten 
und belebten Natur“ und „Quantitatives und qualitatives Wachstum in der Gesellschaft“ 
behandelt. Am Anfang stehen „Kritische Anfragen“ an Wissenschaftler, gefolgt von einer 
sozialwissenschaftlich orientierten Darstellung zu „Wachstum und Nachhaltigkeit“. Die an 
Natur- und Geisteswissenschaftler, Publizisten, politisch Verantwortliche und interessierte 
Laien gleichermaßen gerichteten Beiträge umfassen Wachstum und Reifung als grundle
gende Eigenschaften organismischen Lebens, aber auch in der Bevölkerungsentwicklung, 
in der Ökonomie („Wachstum in einer globalisierten Welt“, „Wirtschaftswachstum und 
Klimawandel“) und sogar im Weltall einerseits sowie in Literatur und Kunst andererseits.
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Abstract

In his contribution about the environmental history of China, Mark Elvin argues that sustainability is an attrac-
tive, but hardly attainable ideal. For one thing, humanity will not alter its approach to the environment quickly or 
thoroughly enough; for another, environment and climate have always undergone marked fluctuations, which work 
against the sustainability principle. One example in China is the historical fluctuations in sea level. According to 
Elvin, adaptation is key to the past and present of human interaction with the environment. In China more than any-
where else, the emphasis has been on large-scale engineering works (dams, canals, etc.) as well as social adaptation 
(population policy), both of which bring disasters and new challenges as well as solutions.

Zusammenfassung

In seinem Beitrag zur Umweltgeschichte Chinas vertritt Mark Elvin die Auffassung, dass Nachhaltigkeit ein zwar 
attraktives, aber kaum erreichbares Ideal sei. Zum einen würde die Menschheit ihre Einstellung gegenüber der Um-
welt nicht rechtzeitig und grundlegend genug ändern; zum zweiten seien Umwelt und Klima – in China sind die 
historischen Schwankungen des Meeresspiegels ein Beispiel – seit jeher starken Schwankungen ausgesetzt, die dem 
Prinzip Nachhaltigkeit entgegenstehen. Vergangenheit und Zukunft der menschlichen Auseinandersetzung mit der 
natürlichen Umwelt stehen, so Elvin, im Zeichen der Adaption. In China habe man mehr als irgendwo sonst auf 
große Ingenieursleistungen (Dämme, Kanäle etc.) sowie auf gesellschaftliche Adaptionen (Bevölkerungspolitik) ge-
setzt, die allerdings neben Lösungen auch Desaster und neue Herausforderungen mit sich gebracht haben.

1.	 Introduction

“Sustainability” sounds like an attractive way of easing the problems of the environmental 
pressures now bearing down on humankind. Unfortunately, it is almost certainly a misleading 
will-o’-the-wisp. Why? For two reasons:

First, it is by now probably too late to be achievable, at least as commonly understood. 
Most peoples and most leaders are politically unable, thus far, to accept what it really requires. 
There will almost certainly be widespread suffering and conflict in various forms before the 
necessary changes in attitudes occur on a wide enough scale. And by this time sustainability 
will probably be off the menu. Nature does not owe us any entitlements.

Second, over most of human history the environment has been constantly changing. The 
emergence of the settled agrarian-urban, socially stratified complex of civilisation — usually 
structured around a permanent readiness for, and the intermittent practice of, conflict with 
rival polities — that gradually took over most of the human world prior to the scientific and 
industrial revolutions, eventually serving as their future foundation, only became practicable 
in the exceptionally stable climatic conditions that followed the ending of the last ice age 
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about twelve thousand years ago (Burroughs 2004). Over most of its history, the human 
race has been continually adapting to cope with altering conditions. One aspect of this has 
been frequent moving around, and a limited amount of this type of activity has continued until 
very recent times indeed. Adaptability was a bedrock characteristic of H. sapiens sapiens in 
the remoter past. Let us hope that it still is.

There is an unquantifiable but significant likelihood that some increase in climatic insta-
bility will sooner or later return. My guess, based on past history, is that therefore — sooner 
or later — we shall have to start adapting again in a major way. It will be a different game, 
equipped as we now are with more powerful scientific and technological capabilities, but they 
are far from omnipotent. There are also critical dimensions other than climate. One is the 
uncertain ability of human science and technology to continue for an indefinite time in the 
future to find and make pharmacological defences against the constantly mutating bacteria 
and viruses infecting the dense human populations typical of civilisation. This was one of the 
reasons why Zhang Yixia and I some years ago examined the massively differing effects of 
differing occupational environments on the likelihood of contracting tuberculosis in China in 
the first half of the twentieth century (Zhang and Elvin 1995/1998).

In this survey I outline some relevant aspects of Chinese history that have some direct or 
indirect bearing on our understanding of China’s present-day environmental situation.

2.	 Historical Sea Levels

As in many other parts of the world, the withdrawal of the sea during the last ice age gave the 
land that was to become “China” a dramatically different coastline from that of the present 
day. Figure 1 shows a historical reconstruction of the huge eastern coastal plain and drainage 
basin circa 15,000 years BP, most of which today is under the Yellow Sea. It seems likely that 
it was inhabited, however sparsely, and that the population had to abandon its homes — prob-
ably repeatedly — as the ice age warmed and the waters rose again.

The sea had in fact risen several metres above its present-day level by around 7,000 BP, 
as is shown in Figure 2A, and the mean annual temperature could have been as much as 2 °C 
above the present mean. Areas that were later to become the great cities of Suzhou and Shang-
hai were all under water at this time. A thousand years later, the sea level was beginning to fall 
once more, though only slightly, as shown in Figure 2B (Elvin and Su 1998).

The important point to note is that the situation here in 7,000 BP was somewhat “worse” 
than what is forecast for it by many climate scenarios for the end of the present century. Fur-
ther, if we estimate the start of sea-rise as 15,000 BP, the mean speed of change over the long 
run was on the order of 120 m rise in 8,000 years, or ~0.015 m per year, which is roughly 
the same order of magnitude as that of some forecasts for our present times, but, of course, 
based on much shorter periods of observation. An example is the ~0.0135 m per year implied 
by a graph recently presented by James Lovelock (2009). We have no knowledge of how 
the human beings affected coped with the historical change; presumably, it was by moving. 
But, during the period when sea level had just begun to fall back towards its present height, 
the well-known Hemudu culture was practising simple irrigated farming near the coast of the 
newly drowned area. These figures are rough, but they suggest that the default hypothesis has 
to be that humans could, as humans, survive such conditions again without excessive collec-
tive difficulty. Today, however, the options of moving, or of rendering moving unnecessary by 
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Fig. 1  Estimated sea level on East China 
coast at maximum marine withdrawal 
during the last ice age. Source: Elvin 
and Su 1998, p. 349

direct physical protection, would both entail much greater difficulties. Where could the Chi-
nese easily “put” Shanghai? Or how could they easily surround it with an adequate sea wall?

3.	 Early Settlement, Clearance, Drainage, and Shifts in the Yellow River

Let us sketch some of the natural pressures and human responses relating to environmental 
adaptability through China’s history, focusing on the societies that may be regarded as having 
been culturally “Chinese.” As of 1300 BCE, this population was centred in a core area defined 
by the presence of cities and bronze-working, but most distinctively by writing. This core was 
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Fig. 2  (A) Estimated maximum post-glacial sea level off the East China coast and (B) during the first phase of post-
maximum withdrawal. Source: Elvin and Su 1998, p. 353

not much more than 200 by 300 km at this time; beyond it, there was a patchy outer zone of 
“Chinese” cities. It also had long arms that stretched south to the source of the Huai river, and 
east to the Shandong peninsula, as shown in Figure 3. Some of the non-Chinese inside it and 
outside it were allies, but many were enemies. Warfare was the fundamental raison d’être of 
the state, and warfare became institutionalised in connection with the spread of settled farm-
ing, in which clearing the forests played a crucial role. The combination was essential for in-
creasing the supplies underpinning the growing manpower needed by the armies for fighting.

Much of the present North China plain was a swamp at this time. Some of it, along the 
present coast, was still under a shallow sea. Draining, reclaiming, and cultivating this land 
was one of the means of early Chinese expansion. It was the underlying presence of this an-
cient swampland east of the inland mountains, where many of the ancestors of the early Chi-
nese lived, that made it possible to build the extended central stretches of the various Grand 
Canals linking the catchments of the Yellow River, Huai River and the Yangzi somewhat later.

Over the last two-and-a-half millennia, the lower course of the Yellow River has swung 
about on the North China plain. This has been the result of the clearance of the riverside 
vegetation and the deposition of a portion of the increased burden of eroded sediment that 
it has carried in consequence. Broadly speaking, around 602 BCE it began shifting further 
and further south, not unlike the hand of a clock moving irregularly from twelve-thirty to 
five o’clock. For a brief time at the end of the thirteenth century CE, it even emptied out into 
the Yangzi River. In 1324, it turned slightly northwards again, but still came out south of 
the Shandong peninsula, the mountainous “thumb” that sticks out into the Yellow Sea. After 
1853, it returned to a course north of Shandong, with one short south-course interlude during 
the Pacific War. See Figure 4 for a simplified version of what happened. It is at once evident 
what large-scale regular maintenance and intermittent massive reconstruction would have 
been needed just to safeguard even an approximately stable situation.
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Fig. 3  The early heartland of Chinese culture under the Shang dynasty in the later second millennium BCE. Source:  
Blunden and Elvin 1998, p. 54

Fig. 4  The main historical shifts in the lower course of the Yellow River after 620 BCE. Source: Blunden and 
Elvin 1998, p. 16
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It is difficult to calculate in a meaningful way the frequency of breaks in the dykes over long 
periods. The courses and numbers of channels of the lower Yellow River changed, and this 
makes it impossible to compare like with like in a strict sense. All the same, it is clear that 
there was an overall upward trend. During 186 BCE to 153 CE, there was a mean of one seri-
ous dyke-break every 16 years. From the later second century CE to the later sixth century 
CE, the frequency fell to about one serious breach in every 50 years. This was due to the 
diminished importance of farming when non-Han1 peoples occupied most of the north of 
China. In the later Tang dynasty, from 746 to 905, after farming had for some time returned 
to a flourishing condition, the frequency of serious breaks was one year in every 10. In the 
mid-tenth century, however, it had risen to one in every 3.6 years. Under the Northern Song, 
from 960 to 1126, it was one every 3.3 years. Later it was only after the lower Yellow River’s 
irregular shift to a southern course had become to some extent stabilised that useful counting 
is again possible. From 1645 to 1855, the frequency of serious breaks in the dykes was about 
one in every 1.9 years (Elvin 1993). A serious complication in this last period was the need 
to maintain the course of the Grand Canal linking Beijing with the granaries of the south. Its 
route had to run across the Yellow River, and higher sediment deposition in the canal meant 
that the levels tended increasingly to differ.

That changes in course were discontinuous, and stability was mostly due to human efforts 
to use dykes to keep the Yellow River constant and predictable. Left to its own, it would prob-
ably have readjusted in sequences of smaller changes, and used more multiple channels. In a 
sense, the huge hydraulic works that were gradually put in place were symptoms of a refusal 
by the Chinese state to adapt appropriately. This was understood by a few perceptive officials, 
such as the eighteenth-century poet Yuan Mei. He wrote that the tight human constriction im-
posed on the Yellow River caused it “to form cancers,” in other words, massive alluvial bars. 
Since men had “invaded” the river’s territory, it was not surprising that it and humankind had 
“become enemies.” He proposed relinquishing more land to the river and allowing it to move 
about between much wider bounds (Elvin 1996). In spite of some ancient late-pre-imperial 
efforts in this direction, short-term economic pressures in the imperial age stopped this idea, 
including Yuan’s proposals, from ever being seriously considered again.

The inclination to use massive engineering solutions could be said to have become em-
bedded in China’s political DNA. It recorded impressive achievements, but also some brutal 
disasters. The breaking of the Yellow River dykes in 1117 CE led to the deaths of an estimated 
one million persons (Elvin 1993). A past event that serves as a warning for the future is the 
collapse of the relatively unstable central sector of the Yangzi Gorges in 317 CE. It reportedly 
caused the river to flow backwards for half a day. The new Three Gorges dam downstream 
will soon make the water level about 90 m higher than it was then. So, if these porous strata 
disintegrate in similar fashion in the near future due to saturation, there could be an even more 
serious catastrophe (Lin 1989).

The marshes in the central course of the Yangzi were also drained, though at a somewhat 
later date than most of their northern counterparts. So were the wetlands by the river mouth 
on the coast. Massive floods still intermittently occur in the middle course of the Yangzi. 

1	 “Han” indicates that the people so labeled identified themselves, and were generally identified by others, as de-
scending from the ancestral populations of the archaic Chinese homeland in the near northwest inhabited by the 
Shang and Zhou peoples, and of being the historical inheritors of their culture. Conversely, the “non-Han” are 
those outside this world.
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Thus, the hydrographic geography of ancient times haunts the region, just as recent human 
efforts to reclaim more and more farmable land have continued to constrict the waterways 
and lakes within ever tighter bounds, removing natural “sponges” and overflow reservoirs like 
wetlands, with the usual consequences.

All historical landscapes are to some degree anthropogenic, but, on a large scale, this was 
so to an exceptional extent in China. The western Netherlands and Venice — though tiny in 
comparison — are, of course, indicators that the phenomenon was far from unique.

A central component of the reshaping of the landscape was the deforestation that for mil-
lennia accompanied the spread of agriculture (Elvin 2004). Attempts at reforestation were 
already being made in late imperial times, but the trend continued. By the 1970s, China had 
one of the lowest amounts of standing timber per person of any large country in the world: a 
mere ten cubic metres each. This trend has recently been reversed, as I have myself witnessed 
in western Anhui. But while replanting trees and bamboos in look-alike, same-age, same-
species stands is better than doing nothing at all, it does not bring back lost habitat.

4.	 Long-Term Trends in Mean Annual Temperature and in Population Size

Figure 5 shows the more detailed part of the trend of mean annual temperature (MAT) for the 
heartland areas of China after about 400 CE, as derived by Zhu Kezhen and his colleagues 
using phenological methods. These latter are based on analysing the relative frequency of par-
ticular key species of flora and fauna at particular times in particular regions. Though rough, 
they give the most balanced approximations to general trends available at the moment. Apart 
from one severe but transient dip around 1000 BCE, the MAT in the two thousand years be-
fore Figure 5 starts was 1 to 2 °C above the present-day level. This would have provided suit-
able conditions for the inauguration of urban-agrarian-military civilisation under the Shang. 
It would obviously be inappropriate, however, to say that these conditions of themselves 
“caused” this development. The same warning applies to the obvious observation that a high 
MAT is correlated with the flourishing of medieval Chinese civilisation — notably under the 
Tang and Northern Song dynasties (roughly 600 –1100 CE), arguably culturally pre-eminent in 
the world of their day — and a lower one with the subjugation of the north of China, or, under 
the Mongols and the Manchus, of the whole of the empire, by invaders moving down from 
the steppes and forests. After a prosperous period in the middle of the Manchu-Qing dynasty 
with a rising MAT, China was also in something of a temporary trough of relatively colder 
temperature when Western military pressure first became of importance, though the graph soon 
moved upward again. In general, southern China was more stable with respect to the effects of 
a changing MAT than the north, a theme that often recurs in China’s history. For example, the 
popular northern belief in the links between good and bad weather, sent by Heaven, and virtu-
ous or wicked local human behaviour respectively, had far less hold in the South.

The pattern of the climate also had a relationship with the configurations that the Han 
Chinese population acquired over the millennia. Figure 6A shows the Chinese population ac-
cording to a census count about 2,000 years ago, when the greater part of it was in the north. 
Figure 6B shows census results from about 1,300 years ago. The overall total population was 
about the same in both periods: 65 million. Spatially, though, the distribution has changed. 
The centre of demographic gravity has begun to shift to the south, and large areas of non-
Chinese population that appear in the first map have been filled in.
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We have no way of telling, though, how much this is the result of the registration of existing 
populations that were previously outside the registration system, and how far the result of an 
actual movement of people triggered by a period of cold in the north and non-Han rule there. 
Both certainly took place. The southern shift was made possible on a permanent basis by the 
acquisition of a mastery of wet-field rice cultivation, and this has in its turn to be seen as a 
major adaptation on the part of formerly mostly dry-land farmers of millet and wheat who had 
moved into a monsoon climate zone from a former northern homeland that was without it. 
Looking ahead at Figure 7, we can see the population distribution during the following stage 
around the end of the eleventh century.

Expansion was a complex process. Some of it was linked with military conquest. Some of it 
was military and political pressure leading formerly independent peoples to adopt the view that 
their most practical choice was to join the empire. Almost all forms of social and political as-
similation by non-Chinese — under varying degrees of conquest and pressure — were followed 
by a measure of cultural assimilation, sometimes slow, at times relatively eager and rapid. Oc-
casionally there were military breakaways, as by the state of Nanzhao in the southwest, which 
developed a dual culture. The elite acquired a high mastery of the Chinese language and clas-
sics, but kept its own Bai language and independence until overwhelmed by the Mongols and 
then, again and more disastrously, by the Ming. Following the southwards move, there was also 
a long later period of collective Chinese migrations to the southwest during the Ming and Qing 
dynasties, interwoven with warfare, sometimes fierce on both sides, and various types of mixed 
society. An example is most of what became the province of Guizhou, which by the late Ming 
and Qing dynasties had become an example of what can only be called “Chinese colonialism.” 
Somewhat similar processes have gone on in recent times as well, in Tibet and Turkestan.

Figure 7 shows the officially registered “Chinese” population early in 1086. The pattern of 
demographic distribution is already recognisable as a sketch of the main economic zones of early 
modern China. The population has grown to about twice the size it was in maps 6A and 6B. In 
actual numbers it was around 120 million, according to estimates that try to incorporate the non-
registered households (notably those having servile and semi-servile status). It was at this moment 
that the Chinese demographic J-curve took off. Although its rise was far from smooth, by 1600, 
the total population must have been close to 200 million (Yim 1975). By 1850, it had risen to what 
most scholars agree was at least four hundred million, though there is controversy over both the 
precise total and, more interestingly, the shape of the path taken to get there.

Fig. 5  A broad outline of the probable shifts in mean annual temperature in imperial China after the Han period 
relative to the current mean (after the phenological analysis by Zhu 1972). Source: Blunden and Elvin 1998, p. 14
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Fig. 6  (A) The population distribution of Han China in 2 CE, showing approximate density and (B) Tang China in 
742 CE. Source: Blunden and Elvin 1998, p. 30. Specified information, such as extensive keys and detailed leg-
ends, will be found in Blunden and Elvin 1998.
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Fig. 7  The population of China under the Northern Song dynasty in 1086. Source: Blunden and Elvin 1998, p. 
31. Specified information, such as extensive keys and detailed legends, will be found in Blunden and Elvin 1998.
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The final premodern phase was a territorial inflation under the Qing or Manchu dynasty in 
the seventeenth and eighteenth centuries. This more than doubled the geographical size of 
the Ming empire, by bringing in sparsely peopled areas originally ruled by the Manchus, 
together with the incorporation of the vast but relatively empty lands of much of Mongolia 
(whose people were junior allies of the Manchus), and, in due course, the military conquest 
of Eastern Turkestan. This last was a prolonged and bloody business, and needed to be done 
again in the early 1870s. This last case shows that, even when beset by Western imperialist 
pressures from the sea, China could still act as an imperial power along its inland frontier. 
In the eighteenth century, Tibet became, in basically peaceful fashion, a loosely controlled 
subordinate. The impact of this peripheral expansion on the size of the total population in 
premodern times was nonetheless slight compared to the huge Han Chinese core popula-
tion, but, from the late nineteenth century onwards, these zones became significant goals of 
Chinese migration. The first of importance was Manchuria, where the inflow climaxed in 
the 1920s with an annual in-migration that sometimes reached a million a year; it has con-
tinued in Tibet and Turkestan under the People’s Republic. China in these centuries, even 
when somewhat weakened in the second half of the nineteenth century, was an international 
power, the borders of whose empire touched those of the Tsarist and British empires. It is, in 
fact, the only one of the three which has survived to the present in its nearly original form. 
Figures 8A and 8B illustrate this process. A separate development, hard to trace in detail, has 
been the Chinese “diaspora” to numerous areas overseas. These have included migration to 
the United States and Canada, Southeast Asia, Western Europe, Australia, and parts of Latin 
America (Blunden and Elvin 1998).

Keeping a demographically swollen empire together during the Ming dynasty was already 
financially exhausting and administratively demanding. It was made possible by using the 
greater economic resources of the south to sustain a northern defensive shield, the last of the 
several historical systems of Great Walls, reconstructed in sections over more than a hundred 
years from the late fourteenth century. Early in the fifteenth century, the northern half of the 
Grand Canal was rebuilt and was used by probably the largest permanent organisation in the 
world of its day. It had on the order of 160,000 regular military “employees” plus a number 
of civilians, and carried what was mostly southern rice up to the capital at Beijing (Hoshi 
1963/1969). In the middle of the seventeenth century, when Ming government crumbled and 
the Manchus took over, initially at the invitation of disillusioned Chinese frontier generals, 
the Wall became unnecessary and was abandoned. Given that the resources of North China 
were even less able on their own to sustain the control of an empire now doubled in size, the 
Canal became more important than ever. Beijing turned into the capital of what was cultur-
ally a dual Manchu-Chinese empire, placed at what was then the approximate line of division 
between the farmed areas on the one hand, and the forests and steppes on the other. It used 
different administrative structures for each part: bureaucratism for the Chinese part and a 
quasi-feudalism for the non-Chinese remainder. In Figure 9, the orange line on the map shows 
the former Ming dynasty frontier and the yellow line the Manchu-Qing dynasty one. Black 
perimeter lines show the maximum time permitted to an imperial mounted courier travelling 
from or to the capital from roughly equidistant points in the provinces. If we regard the old 
Ming domain plus the nearer parts of Mongolia and Manchuria as the “core” of the empire, 
it can be seen to have had a communications size of about six weeks between the centre and 
remotest parts of this core. Beyond this limit, maximum times were not fixed.



Mark Elvin

116	 Nova Acta Leopoldina NF 114, Nr. 390, 105 –128 (2013)

Fi
g.

 8
  C

om
pe

tin
g 

im
pe

ri
al

is
m

s 
in

 A
si

a 
an

d 
E

ur
op

e 
fr

om
 th

e 
ei

gh
te

en
th

 to
 th

e 
tw

en
tie

th
 c

en
tu

ry
. S

ou
rc

e:
 B

lu
n

de
n

 a
nd

 E
lv

in
 1

99
8,

 p
p.

 3
4 

–3
5



Sustainability versus Adaptation: Comments on the Chinese Experience

Nova Acta Leopoldina NF 114, Nr. 390, 105 –128 (2013)	 117

Fi
g.

 9
  T

he
 m

ax
im

al
 b

ou
nd

ar
ie

s 
of

 th
e 

M
in

g 
E

m
pi

re
 (

or
an

ge
) 

an
d 

th
e 

M
an

ch
u-

Q
in

g 
E

m
pi

re
 (

ye
llo

w
) 

w
ith

 th
e 

m
ax

im
um

 tr
av

el
 ti

m
e 

in
 w

ee
ks

 a
llo

w
ed

 c
ou

ri
er

s 
go

in
g 

fr
om

 
B

ei
jin

g 
to

 th
e 

pr
ov

in
ce

s 
(E

as
te

rn
 p

an
el

).
 N

ot
e 

th
e 

us
e 

of
 th

e 
ea

rl
ie

r 
m

od
ifi

ed
 W

ad
e-

G
ile

s 
sy

st
em

 o
f 

tr
an

sc
ri

pt
io

n 
fo

r 
C

hi
ne

se
 p

la
ce

-n
am

es
. S

ou
rc

e:
 M

oo
re

 1
98

1,
 p

. 4
0



Mark Elvin

118	 Nova Acta Leopoldina NF 114, Nr. 390, 105 –128 (2013)

Rice was brought to Beijing by a combination of tax collection by local civil administrations, 
and long-distance river and canal transport originally under the control of army battalions, 
their locations marked by the black triangles in Figure 10. Under the Qing, transport was in 
part contracted out to merchants. The darker the shading of an area, the more it had to con-
tribute each year. The longest two-way boat trip from the farthest part to Beijing was over 
4,000 km; this required a speed of about 11 km a day on average for the round trip within a 
year. Such was the fiscal backbone of imperial power.

This raises the question of how an adequate surplus of rice was produced, and this will in 
its turn eventually lead to the problem of how farming technology, fiscal pressures and popu-
lation dynamics interacted with each other.

5.	 The Labour-Intensification of Agriculture, Taxation Based on Farmed Area and 
Family Reproductive Strategies

The last eight centuries of premodern China saw an ever-greater labour intensification of 
arable farming. The objective was to increase yields per unit of area rather than per hour of 
work, not that the Chinese were unaware of the importance of this latter (Elvin 1982). The 
final result was the ending of fallowing, as also of herds of large animals — except in remoter 
areas with pastures not suited for cultivation — and also the maximal use of multi cropping 
and intercropping through the year. Soil fertility was restored where possible by crop rota-
tions, backed up by a nonstop search for manures from human beings and scavenging ani-
mals like pigs, plus other fertilisers like river mud and green manures. Especially where rice 
was concerned — that is, mainly in the Yangzi valley and regions further south — output was 
sustained by the creation and maintenance of elaborate irrigation schemes of all sizes, but 
normally requiring some degree of collective labour and collective control of the shares of 
water allocated to those participating, most commonly under bureaucratic supervision (Elvin 
2003, 2004, 2007, 2009).

It seems likely that this long-term trend was triggered under the Southern Song and the 
early Ming by the government shifting the system of taxation on farming to one calculated on 
the basis of the area farmed, not on the size of the harvests or the number of people. There 
was, in principle, a grading of tariffs determined by the state’s estimate of the quality of the 
soil but, once settled, these levels seem to have been revised rarely. The reason for the change 
to an area-defined system is not clear, but was most likely due to its relative administrative 
simplicity. Whatever the bureaucratic motivation, the probable consequences of such a sys-
tem for a farmer are obvious. If he can extract a second or even a third crop from the same 
field, he pays no extra tax for doing so. If he opens a new field, even if a short period of grace 
is allowed, as often happened, he pays more. So he will intensify his use of labour on a given 
existing farmed area to the extent that he can. Labour intensification of this kind entails more 
hours of work for a given output. Pushing up yields per unit of area as high as economically 
possible, to save on taxes, will at some point lead to a less than optimal use of labour per 
hour. The adoption of this way of working will also tend to increase the population that can 
be and is carried by a given farmed area. Other things being equal, population will grow more 
than it probably would have under a different system. The source of many of China’s modern 
difficulties, the well-known late-imperial demographic overburdening of the cultivable area 
in China, thus probably had its origin in the search for fiscal convenience.
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Fig. 10  The geographical structure of 
the Qing-dynasty system for the col-
lection and transport of tax rice to the 
capital. Source: Blunden and Elvin 
1998, p. 104

The reader who is not well-versed in Chinese history should be cautioned that this remains 
a hypothesis. In order to focus on the underlying logic, it also leaves aside complicated and 
important issues that emerged in and after the seventeenth century relating to the use of silver 
in the sector of agricultural taxation not serving the grain transport sector (for which taxation 
had to be in kind). At all events, the most obvious counterargument is that, under the Ming 
and Qing, the agricultural tax broadly defined — that is, including obligatory labour services 
to the state — did not represent a large enough proportion of output to have had such an effect 
as is suggested here. In terms of the formal legal rates this initially seems as if it might be a 
tenable position. There are, however, two documentable refutations of this position. Without 
going into the problem of determining plausible estimates of tax relative to output, the first 
point is that the actual rate of tax was often far above the legal limit according to numerous 
Qing official reports, indeed at times reaching significant multiples of the proper rate, and 
was normally increased with a variable number of legal, semi-legal and illegal additional lev-
ies (Elvin 2009). The second is even more important: when agricultural family budgets are 
examined, which, unfortunately, only becomes possible with good figures at the very end of 
the imperial period, the burden of tax for an ordinary farm and farm family, at over a third of 
what would have been the surplus above essential costs if there had been no tax, was mani-
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festly heavy (Wagner 1926). That tax which was an oppressive burden is also supported by 
qualitative evidence, such as the many Qing poems on the subject, even though most of these 
contain an element of understandable passionate anger against particular, and therefore not 
necessarily typical, instances of the maltreatment of peasants (Elvin 1998). Nonetheless, as 
the issue stands at the moment, the case for the hypothesis, though powerful, cannot be said 
to be definitively decided, and there remains a need for more documentation to be identified 
and for more analysis.

A final issue concerns how tax pressure of the type described may have worked at the ten-
ancy level structure of the rural economy. While owner-cultivators were relatively numerous 
in the north, the proportion of tenant farmers was much higher in the more productive south, 
and rents were levied in a variety of ways, including money and sharecropping. In some cases 
only the main annual cereal crop was subject to rent, but this seems not to have been univer-
sal. There is no way that an ordinary landowner could have avoided the general effect of tax 
based on the area farmed, and it seems clear that the burden would have had to have been 
largely passed on to his tenants. Nonetheless, the modalities would have been more complex 
at this second level, and they, too, need more examination.

If we provisionally accept the hypothesis, what would the implications have been for the 
population dynamics of late imperial times? The overall pattern for the last eight hundred 
years of the late imperial period is so clear that for present purposes attempting fine-tuning 
is of little importance. From 1050 to 1600, the annual rate of growth was on the order of 
one-tenth of 1 % a year. From 1600 to 1850, it was of the order of three-tenths of 1 % a year. 
These figures are not for exactly the same geographical entity at all periods, but given the 
demographic preponderance of the core, it is unlikely to be too far from the mark to assume 
that the rate of growth tripled. Feeding these increased numbers during the period of acceler-
ated growth was made possible in the first place by multiple cropping that pushed the labour 
intensification of weeding and manuring to the limit, or — where climate permitted — the 
growing of interstitial crops of pulses or rape to restore fertility to exhausted soils, together 
with the further development of strains of cereals, notably rice, that could be planted and 
harvested at different times of year. The introduction of crops from the New World such as 
maize (Zea mays) and sweet potatoes (Ipomoea batatas) also made possible the utilisation of 
upland areas formerly little used for farming often on a shifting basis. Except in parts of the 
far south and southwest, relatively little new permanently cultivable land seems to have been 
opened, as opposed to an increase in the shifting cultivation of uplands, and not all that many 
important new irrigation schemes were started. There were, however, a very large number of 
small technical improvements that, in aggregate, must have significantly eased the pressure 
on subsistence, though without in any way leading to any revolution in farm productivity 
(Elvin 1975/1996).

We know something, in a tentative way, about the details of premodern population dy-
namics — that is, age-specific birth rates, the pattern of ages at marriage, and age-specific 
death rates — for the full life span of both sexes in the lower Yangzi valley during the later 
eighteenth century and the first half of the nineteenth, with the overall focus on the years 
around 1814: see Table 1 and Figure 11 (Elvin and Fox 2008, 2009). The trouble is that we 
have only a little comparable knowledge for the other parts of China, and even less for the 
preceding period. James Lee and his colleagues have produced some good figures for some 
of the Manchu soldiers and their families, but these can hardly be regarded as typical. For our 
work, the reason for the problem is the lack, for most places outside the lower Yangzi area, 
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of enough of our special sort of data: namely those provided by the short life-histories of 
so-called “faithful widows” printed in local gazetteers. At their best, these contain informa-
tion, not just about the widow herself and her ages at marriage, widowhood and death, but 
also about the survival of male children and of her parents-in-law when she was widowed 
at a given age. We thus have a window into the earliest years of life, and a rough method of 
linking the two sexes, since we have good information on the distribution of the relative ages 
of husbands and their first wives. Dr. Josephine Fox and I were able to use our — at times 
individually fragmentary — 19,000 cases to reconstruct full-length life tables for the lower 
Yangzi region as a whole (see Fig. 11). Some small samples for a number of individual coun-
ties required using this regional pattern as a standard model, from which parts of local variant 
life tables for which good data were insufficient could be derived when needed by exploiting 
a simple mathematical transformation.2 Local variation was marked. Female life expectancy 
at birth ranged from 22.1 Western years in Jiaxing (a very large sample) to 35.1 for Rugao (a 
precariously small one). The patterns of mortality and the tightly peaked age-distribution of 
marriages (this latter very solid) were integrated, via computer calculations of the best fit for a 
gross reproductive rate (GRR), using the standard patterns for the GRR identified by Heather 
Booth, matched against our data on the number of sons alive when their mothers were wid-
owed at a known age. The result was a virtually complete demographic profile. However, to 
make calculation possible, we had to assume that these populations were not affected by net 
migration either in or out.

The female mortality findings are what one might call “reality as it happened,” hence of 
sociological relevance, but not a sure guide to the “potential” of the females, as we could not 
find quantitative data that covered female infanticide, which qualitative evidence indicates did 
occur. On the assumptions (a) that there was no male infanticide, and (b) that the girl babies 
survived at the same rate as their brothers (though worldwide experience suggests they prob-
ably did slightly better), we estimated that between 10 and 11 % of the high perinatal mortal-
ity among females was due to infanticide.

In general, Table 1 shows that, by the ages from five to ten, the initially high mortality for 
both sexes had dropped sharply, and that, to a surprising degree, the two sexes had very simi-
lar survival curves until at least fifty to sixty. Though parents-in-law data give us some control 
over the later years of males (the data for females at these ages being extremely abundant, 
and also accurate, as one can see by the exceptional smoothness of the unadjusted rates by 
individual years of age), for the very last part of the male curve we had to rely on mimicking 
the females’ pattern, and the result is almost certainly a slight overestimate of the old men’s 
rates of survival.

Many interesting conclusions can be drawn, however tentatively, from these analyses, but 
the one that matters for the present topic is that they seem to show that late-imperial Chinese 
families were limiting their birthrates within marriage after four to seven years of being mar-
ried. See Figure 12, where the black arrow indicates a drop in the annual increase in the prob-
ability of having exactly two surviving sons given that a wife has at least one surviving son. 
This slightly devious approach is required by difficulties inherent in the data, but is rigorous 
so far as it goes, though it does not, of course, give a comprehensive picture. It looks as if the 

2	 The Brass two-parameter logit system. It was used to measure in what ways the reliable parts of a local life table 
diverged from the regional pattern, and this variation was then applied to the regional model to reconstruct the 
missing sections of the local table.
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Fig. 11  Overview of the interlinking of the data from various sources in Lower Yangzi Valley populations (mean date 
1814) on faithful widows and members of their families to reconstruct a two-sex demographic model for the region. 
Source: Elvin and Fox 2008, p. 371

survival of at least one son to around the age of five was the criterion; this age was the point 
after high infant mortality was at an end, and a son was likely to have a life of about four 
more decades. (The apparent later pick-up of a higher rate again after ten years of marriage, 
as shown, is questionable, as the sample sizes get too small at this point to be relied on.)

If this finding is true and not an artefact, there is a plausible hypothesis to explain it. 
A middle-aged couple operating a small farm on a labour-intensive basis will want to en-
sure replacement of their labour supply as soon as they can. Hence, there was marriage for 
daughters at the low mean Western age of just over seventeen, and, it seems, a rapid start to 
bearing children. Once a son was over five years of age, his chances of survival improved 
dramatically, so childbearing was slowed down to ease the economic pressure from extra 
dependents. Seen in this light, Chinese behaviour was a rational adaptation at family level to 
specific circumstances. Collectively, however, it probably sent the growth of the population 
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Tab. 1  Provisional standard life table for Lower Yangzi Valley circa 1814. Key: l(x) proportion surviving at exact 
age x; e(x) expectation of further years of life at exact x; q(x) probability of dying during year following exact age x. 
Note: Female infanticide at or near birth has been omitted as we have no quantitative measures for it. On the most 
conservative assumptions, it would have been >10.4 %, which would have made l(1) more or less the same for both 
sexes (using the original unrounded data). Source: Elvin and Fox 2009, p. 102

Age Fem l(x) e(x) q(x) Male l(x) e(x) q(x)

0 1.00 27.25 0.31 1.00 28.43 0.28
1 0.69 38.47 0.16 0.72 38.35 0.15
5 0.57 42.00 0.03 0.58 43.22 0.03
10 0.52 41.20 0.01 0.53 43.31 0.01
15 0.51 36.98 0.00 0.52 38.08 0.01
20 0.49 32.84 0.01 0.50 34.15 0.01
25 0.46 29.70 0.01 0.48 30.88 0.01
30 0.43 27.06 0.02 0.44 28.14 0.02
35 0.39 24.52 0.02 0.40 25.54 0.02
40 0.35 21.87 0.02 0.37 22.86 0.02
45 0.32 18.83 0.03 0.33 20.03 0.02
50 0.28 16.41 0.03 0.29 17.26 0.03
55 0.23 13.84 0.04 0.25 14.58 0.04
60 0.19 11.66 0.05 0.21 12.27 0.05
65 0.14 9.54 0.06 0.16 10.03 0.05
70 0.10 7.24 0.08 0.12 7.61 0.08
75 0.06 5.41 0.11 0.08 5.65 0.10
80 0.03 3.16 0.16 0.04 3.26 0.15
85 0.01 … … 0.02 … …

up,3 and made for serious long-term environmental trouble by increased demographic pres-
sure on resources. Unfortunately, there seems to be little reliable evidence, at least as yet, that 
would let us see something of the preceding period and how and when this distinctive pattern 
developed.4 The technical means used for the limitation of births is not known, though there 
were effective contraceptives and abortifacients (Bray 1995), but, in a sample from a mainly 
farming population (perhaps ~75 %), it is likely that simpler methods like coitus interruptus 
were the most commonly used.

The later seventeenth and the eighteenth century saw two other changes that were also 
adaptations. The first was the increasing part played by women (and perhaps also children) in 
farm work (Elvin 1982, 1998, 2004), in addition to their more traditional tasks of spinning 

3	 By shortening the gap between successive generations.
4	 The calculations shown in the graph have required a graded adjustment of those cases in the data which record, 

in effect, the information: “when she was widowed at age x she had at least one son but possibly more surviving,” 
these being some ~37.35 % of the 10,894 data cases used here. The percentage of these ambiguous cases recoded 
age-by-age for use during the running of the programme to shift them from the imprecise “one son or more sur-
viving” to “exactly two sons surviving” was increased linearly from 0 % at age twelve (the age for which the first 
births are listed) to a maximum of 28 % at age thirty, as this gives the best fit to the data from the fertility figures 
generated by the demographic model established (via annual proportions getting married at the appropriate age-
distribution and Booth’s GRR patterns) to provide for an exact replacement of the mean population lost each year 
through mortality, as determined from separate data.
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Fig. 12  The evidence (see the black arrow) of probable birth control within marriage over wife’s ages 22 to 28 in the 
Lower Yangzi Valley (mean date 1814). Data for the last year are thin. Source: Elvin and Fox 2008, p. 377

and weaving. This was, so to speak, an intensification of intensification. The second is harder 
to pin down, but, in the southern half of China at least, there seems during Qing times to have 
been rather greater personal freedom than during the Ming, when tenant-serfdom still lin-
gered. This was presumably at least in part the result of the tenant-serf uprisings, most in the 
Yangzi valley, during the last years of the Ming. Some of them, like the so-called “Levelling 
Kings,” were explicitly motivated by a desire for great social equality (Elvin 1973). I would 
also guess that labour intensification is more likely to be effectively pursued by someone who 
is working for himself or herself rather than for others. The Jesuit Fathers in China certainly 
remarked that “[the lands] of peasant proprietors are of an astonishing fertility, in contrast 
with the large estates” (Les Missionaires de Pékin 1786).
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6.	 Speculation on the Future

It should be apparent that, as individuals, over the course of their history, the Chinese have 
often shown an impressive ability to adapt rapidly. It is also apparent that, when a conceptual 
and organisational world begins to fall apart they can abandon it with surprising suddenness 
(Elvin 1999). Of probably no other major culture in the present-day world can it be said 
that they have abandoned two major systems of belief in less than a century, in the Chinese 
case scriptural Confucianism and Maoist Communism. Other lesser, but still impressive, sys-
tems have gone even more quickly; the Sinified Christianity of the rebellion of the Heavenly 
Kingdom of Great Peace in the middle of the nineteenth century is only the most spectacular 
example. Passionate belief in the magic of the Boxers in 1899 and 1900 in Shandong and 
what is now Hebei province, in their invulnerability to firearms, and the capacity of the female 
Boxers, the Red Lanterns, to fly overnight to Western capitals, wreak destruction there, and 
be back as the dawn was breaking, gripped all but the most level-headed, even if it was gone 
like a forgotten dream before 1901 was over. No wonder the current leadership is so fearful 
of the sectaries of the Falungong.

It has been obvious for some time that environmental problems are going to be one of the 
two major challenges to the stability of the political and social order in China. The other is 
the contradiction between the need for a further liberation of creative energy and the dangers 
of internal anarchy. So what is likely to happen? Here are some reflections.5

Short-term political considerations suggest that, for as long as possible, those with power 
in China are going to strive not to abandon their current efforts to promote high-speed modern 
economic growth. They will fairly certainly make concessions to public dissatisfaction with 
widespread pollution and related ill-health, but they are most unlikely to alter the basic strat-
egy of growth for as long as they can avoid doing so. They will certainly continue to make 
efforts to use China’s growing financial and military power to guarantee their access in the 
world outside China to crucial raw materials. They have already been doing this in various 
ways, these include: setting up long-term deals where they can, as they have long been do-
ing in parts of Africa, and buying — if they can — controlling shares in useful non-Chinese 
companies, or else establishing a resource-extraction presence, as has begun to happen in 
Afghanistan. They will presumably go as far as they can to avoid yielding to international 
tensions and pressures over actions such as diverting water from the headwaters of rivers 
that have historically supplied other peoples’ economies. This may be the case in the middle 
term with the Lancang-Mekong and perhaps the Yarlung-Brahmaputra, though we have yet 
to see. It will also be useful for them, as the Hubble peak approaches for coal not extracted 
by fracking, that their northern neighbour, Russia, has the world’s second-largest reserves of 
such coal, after the United States. They are, however, strategically short of oil within their 
own frontiers, as shown by a long enquiry some years ago by the former French oil giant Elf-
Aquitaine (personal communication).

They will probably do their best to seem helpful and reasonable in international negotia-
tions while being determined to concede almost nothing of substance. Why such probable in-
transigence? Their best scientists are well aware of what is going on environmentally. Science, 
however, does not make policy. At stake, in the immediate future, are both the legitimacy of 
the political system and the wealth of the present interlocking politico-economic ruling stra-

5	 Partly based on Elvin 2000, which is, however, already a little dated.
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tum. This class of powerful Chinese has more substantial interests in business than did their 
counterparts in the People’s Republic of China’s (PRC) past, now that the profitable parts of 
the former state-owned enterprises have been privatised, mostly, it would seem, into the hands 
of politically favoured individuals. The polite term currently used for this by economists is 
“ownership transformation” (Garnaut et al. 2005). It creates yet another roadblock to more 
than superficial change in environmental policy.

Further, according to Huang Yasheng (2008), income inequality in the PRC is now rather 
greater than in the US and approaching that of Latin America. Internal disruptions from the 
discontented countryside are also such a frequent problem that, for some years now, the gov-
ernment has stopped publishing the figures. Thus, for the rulers and their associates at all 
levels, holding on to the legitimacy conferred by being able to present themselves as being 
the only possible guarantors of a better conventional-growth-based future for everyone is po-
litically indispensable. If rapid major adaptation is nonetheless clearly necessary, the central 
authorities will take action as a last resort. But could it ever face the tsunami of hatred from 
producers and consumers that it would meet if it ever tried to impose an economically rational 
use of water on farming? Yet, at least in the north, water is visibly running short (Elvin 2003).

My guess is that environmentally needed improvements worldwide have been being made 
so slowly up till now that, in the end, radical adaptation is increasingly likely to be essential. 
Is the central government still powerful enough to compel the provincial governments to com-
ply with its orders? At the moment, probably yes; in the future, who knows?

It is worth recalling that China since the 1970s has made at least one major adaptation that 
is probably without equal in the modern world. This is the dramatic slow-down in the rate of 
population growth associated with the enforcement of the government’s one-child-per-family 
population policy. We can use this policy, which now seems to be weakening, to illustrate the 
mixture of admirable and dangerous results that can result from such simple objectives. On 
the good side, population control has helped increase the mean standard of living, though, as 
this took place, the distribution of income and wealth became much less equal: not necessar-
ily unavoidably so, but that’s what happened. By reducing the number of younger-age depen-
dents that each family had to care for, limiting births enabled married people to work harder 
and for longer hours, thus accelerating export-led national economic growth. On the less 
desirable side, it correspondingly reduced the numbers of the younger generation available, as 
they grew up, to look after the old, who have also been steadily living rather longer. To make 
it worse, there is no general adequate provision for a state-funded retirement pension. The 
well-known result has been a strong preference on the part of married couples to have sons, 
whom they hope will care for them when they stop work; yet, as an economy modernises, it 
is usual for labour, especially sons, to be geographically more mobile. This son-preference, 
often facilitated by antenatal tests for a baby’s sex followed by selective abortion, has thrown 
the ratio between the sexes at birth seriously out of balance, and created a potentially socially 
disruptive bachelor or, reportedly, sometimes polyandrous class of young males, as well as 
the kidnapping of young women for sale. To complete the circle, some analysts now think it 
possible that the growing burden of more and more inadequately cared-for old people may in 
the end slow down economic growth, though I think it is too soon to say.

In sum, the crystal ball seems to show the likelihood of some uncomfortable but necessary 
adjustments in the immediate future, some alarming but uncertain possibilities in the middle 
term, and — indubitably — a cat’s cradle of riddles both for actors and observers.



Sustainability versus Adaptation: Comments on the Chinese Experience

Nova Acta Leopoldina NF 114, Nr. 390, 105 –128 (2013)	 127

References

Blunden, C., and Elvin, M.: Cultural Atlas of China. Revised Edition. New York, NY: Checkmark 1998
Bray, F.: Technology and Gender. Fabrics of Power in Late Imperial China. Berkeley, CA: University of California 

Press 1995
Burroughs, W. J.: Climate Change in Prehistory. The End of the Reign of Chaos. Cambridge: Cambridge Univer-

sity Press 2005
Elvin, M.: The Pattern of the Chinese Past. A Social and Economic Interpretation. Stanford, CA: Stanford Univer-

sity Press 1973
Elvin, M.: Skills and resources in late traditional China. In: Perkins, D. (Ed.): China’s Modern Economy in His-

torical Perspective; pp. 85 –114. Stanford, CA: Stanford University Press 1975. Reprinted In: Elvin, M.: Another 
History. Essays on China from a European Perspective. Sydney: Wild Peony Press 1996

Elvin, M.: The technology of farming in late-traditional China. In: Barker, R., Sinha, R., and Rose, B. (Eds.): The 
Chinese Agricultural Economy; pp. 13 –35. Boulder, CO: Westview Press 1982

Elvin, M.: Three thousand years of unsustainable growth. China’s environment from archaic times to the present. 
East Asian History 6, 7– 46 (1993)

Elvin, M.: The bell of poesy. Thoughts on poems as information on late-imperial environmental history. In: Carlet-
ti, S. M., Sacchetti, M., and Santangelo, P. (Eds.): Studi in Onore di Lionello Lanciotti. Vol. 1, pp. 497–523. 
Napoli: Istituto Universitario Orientale 1996

Elvin, M.: Unseen lives. The emotions of everyday existence mirrored in Chinese popular poetry of the mid-sev-
enteenth to the mid-nineteenth century. In: Ames, R., Kasulis, T., and Dissanayake, W. (Eds.): Self as Image in 
Asian Theory and Practice; pp. 113 –199. Albany, NY: SUNY 1998

Elvin, M.: How did the cracks open? The origins of the subversion of China’s late traditional culture by the West. 
Thesis Eleven 57, 1–16 (1999)

Elvin, M.: El medio ambiente. In: Fisac, T., and Tsang, S. (Eds.): China en transición. Sociedad, cultura, política y 
economía; pp. 323 –360. Barcelona: Ediciones Bellaterra 2000

Elvin, M.: Water in China past and present. Cooperation and competition. Nouveaux mondes 12, 117–120 (2003)
Elvin, M.: The Retreat of the Elephants. An Environmental History of China. London: Yale University Press 2004
Elvin, M.: Economic pressures on the environment in China during the 18th century seen from a contemporary 

European perspective. Insights from the Jesuit Mémoires. In: Shiba, Y. (Ed): 80-Year History of the Toyo Bunko. 
Vol. 2, pp. 13 –17. Tokyo: Toyo Bunko 2007

Elvin, M.: Why intensify? The outline of a theory of the institutional causes driving long-term changes in Chinese 
farming and the consequent modifications to the environment. In: Sörlin, S., and Warde, P. (Eds.): Nature’s End. 
History and the Environment. London: Palgrave Macmillan 2009

Elvin, M., and Fox, J.: Local demographic variations in the lower Yangzi valley during mid-Qing times. In: Hirzel, 
T., and Kim, N. (Eds.): Monies, Markets, and Finance in China and East Asia; pp. 333 –378. Berlin: Lit Verlag 
2008

Elvin, M., and Fox, J.: Marriages, births, and deaths in the lower Yangzi valley during the later eighteenth century. 
In: Ho, C. (Ed.): Windows on the Chinese World. Reflections by Five Historians; pp. 67–111. Lanham, MD: 
Lexington Books 2009

Elvin, M., and Liu, T. (Eds.): Sediments of Time. Environment and Society in Chinese History; pp. 344 – 410. New 
York, NY: Cambridge University Press 1998

Elvin, M., and Su, N.: Action at a distance. The influence of the Yellow river on Hangzhou Bay since A.D. 1000. 
In: Liu, T., and Elvin, M. (Eds.): Jijian suo zhi. Zhongguo jianjing-shi lunwenji. 2 Vols. Taibei: Academia Sinica 
1995. Also in: Elvin, M., and Liu, T. (Eds.): Sediments of Time. Environment and Society in Chinese History; 
pp. 344 – 410. New York, NY: Cambridge University Press 1998

Garnaut, R., Song, L., Tenev, S., and Yao, Y.: China’s Ownership Transformation. Process, Outcomes, Prospects. 
Washington, DC: International Finance Corporation and The World Bank 2005

Hoshi, A.: The Ming Tribute Grain System. Translated by Elvin. M. Ann Arbor, MI: Center for Chinese Studies, 
University of Michigan 1969

Huang, Y.: Capitalism with Chinese Characteristics. Entrepreneurship and the State. New York, NY: Cambridge 
University Press 2008

Les Missionaires de Pékin: Mémoires concernant l’histoire, les arts, les moeurs, les usages &c des Chinois. Paris: 
T. 11. Nyon 1786

Lin, C.: Changjiang Sanxia yu Geba-de nisha ji huanjing [Sediments and the environment at the Three Gorges and 
Geba dams]. Nanjing: Nanjing University Press 1989

Lovelock, J.: The Vanishing Face of Gaia. A Final Warning. London: Penguin Books 2009



Mark Elvin

128	 Nova Acta Leopoldina NF 114, Nr. 390, 105 –128 (2013)

Moore, R. I.: The Hamlyn Historical Atlas. London; New York; Hamlyn 1981 (p. 40)
Wagner, W.: Die Chinesische Landwirtschaft. Berlin: Paul Parey 1926
Yim, S.: Famine Relief Statistics as a Guide to the Population of Sixteenth-Century China. A Case Study of Honan 

Province. Ch’ing-shih Wen-t’i 3/9 (1978)
Zhang, Y., and Elvin, M.: Environment and Tuberculosis in Modern China. In: Liu, T., and Elvin, M. (Eds.): Jijian 

suo zhi. Zhongguo jianjing-shi lunwenji, 2 Vols,. Taibei: Academia Sinica 1995. In: Elvin, M., and Liu T. (Eds.): 
Sediments of Time. Environment and Society in Chinese History, 520 –544. New York: Cambridge University 
Press 1998. 

Zhu, K.: Zhongguo jin wuqiannian-lai qihou bianqian-de chubu yanjiu [Preliminary investigations into the changes 
in China’s climate during the last 5000 years]. Kaogu xuebao 1 (1972)

	 Prof. Mark Elvin, PhD
	 ANU College of Asia and the Pacific
	 The Australian National University
	 Canberra 0200
	 Australia

	 Now:
	 Whitegates, 58 Main Road
	 Long Hanborough, Witney
	 Oxfordshire, OX29 8BD, UK
	 Phone:	 +44 (0) 1993 880 197
	 E-Mail: mark.elvin@sant.ox.ac.uk



Nova Acta Leopoldina NF 114, Nr. 390, 129 –137 (2013)

129

Coping with Abundance Revisited: 
American Energy Choices

	 Martin V. Melosi (Houston, TX, USA)

	 With 3 Figures

Abstract

In his essay on the topic of energy in US American history, Martin Melosi begins by pointing out that Americans 
have historically enjoyed an almost uninterrupted energy surplus, and that the USA — with the exception of the short 
energy crisis — has often wasted its resources, and rarely extracted more than a part of them. He shows that the tran-
sition from one source of energy to another — from wind and water to wood, to coal, and to oil — is something of a 
myth. In fact, a range of sources of energy co-existed. Thus, the demand for a new source of energy, one that would 
replace oil, does not really reflect the reality. Future transitions will neither be smooth nor radical.

Zusammenfassung

In seinem Aufsatz zum Thema Energie in der US-amerikanischen Geschichte geht Martin Melosi zunächst darauf 
ein, dass die Amerikaner in ihrer Geschichte fast durchgängig von einem Überfluss an Energiequellen zehren konn-
ten und dass die USA – von der kurzen Phase der Energiekrise abgesehen – ihre Ressourcen häufig verschwendet 
oder nur partiell extrahiert haben. Er zeigt, dass es den Übergang von einer Energiequelle in eine andere – von Wind 
und Wasser zu Holz, zu Kohle und Öl – in der Geschichte kaum gegeben hat. Vielmehr existierten verschiedene 
Energiequellen parallel nebeneinander. Die Forderung nach einer neuen Energiequelle, die etwa Öl ersetzt, gehe an 
der Realität vorbei. Auch in Zukunft werden Übergänge weder glatt noch radikal sein.

1.	 Introduction

In 1985, I wrote a book called Coping with Abundance: Energy and Environment in Indus-
trial America, which was an energy history of the United States. While the latter chapters are 
quite dated by now, the title explains the central theme and argument stated in the opening 
paragraph:

“The United States was blessed with abundant energy sources throughout its history. Whether immediately exploit-
able or only potentially so, these sources were vital to the developing nation in the nineteenth century and the de-
veloped nation in the twentieth. Abundance affected the way Americans used energy, how businesses developed and 
marketed it, and how government established policies about it. While bestowing many benefits, the array of energy 
sources posed problems of choice. The luxury of choice was preferable to the necessity to choose, but it often proved 
a curse when policy makers tried to arrive at coherent and comprehensive energy policies or strategies. The energy 
history of the United States, therefore, has been an ongoing effort to cope with abundance.”1

I came to a number of tentative conclusions (some self-evident) in the book in no particular 
order. These can be summarised as follows:

1	 Melosi 1985, pp. 3.
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–	 First, the idea of energy abundance tells a great deal about the cultural impact of energy 
use and development in the United States. Endowed with copious quantities of domestic 
supplies and having access to foreign sources, Americans expected energy to be never 
ending and cheap. Energy was also a counterweight to traditional scarcities, especially 
through much of the nineteenth century — labour, capital, manufactured goods, land (in 
New England), water (in the West) and bullion for specie.

–	 Second, abundant energy turned labour-intensive jobs into capital-intensive jobs. Energy 
supplies provided sources of commercial wealth and aided in increasing agricultural and 
manufacturing efficiencies. Generally, abundance altered American material life, influenced 
the formation of energy policy, and distinguished the United States as a rising world power.

–	 Third, energy sources were squandered or inefficiently extracted. The energy crisis in the 
1970s only temporarily brought to question the abundance and exploitation of precious 
resources, but the theme was echoed by critics of American capitalism over many years.

2.	 Energy Transitions: The “One Best Way”

For the United States, the concept of energy transitions has helped to periodise the develop-
ment and use of energy sources over the years, and to explain economic and environmental 
changes, even cultural changes, taking place particularly since the Industrial Revolution in 
the nineteenth century. More recently, experts have used the concept in discussions about 
future energy exploitation, with an eye toward promoting sustainable development in a post-
petroleum society (Duffy 2007, Kedrosky 2010, Bryce 2010).

The concept of energy transitions (Oosthoek 2011) is based on the idea that a single 
energy source, or a group of sources, dominated the market during a particular period or era, 
eventually to be challenged and then replaced by another major source or sources. By tracing 
the rise and fall of dominant types of energy, scholars have focused more on a production-side 
perspective, than a consumption-side assessment (Melosi 2006). One of the few exceptions 
is David Nye (1990, 1998), who has written substantially about consumption of several dif-
ferent types of energy sources. Few, however, have devoted much space to evaluating the 
inherent characteristics of rising and falling energy-source dependence and what that might 
mean for moving through a new period of transition.

A classic US periodisation model might be:

–	 Period I (pre–1820): A period before the mid-nineteenth century when human and ani-
mal power, wind, wood, and waterpower all contributed to American energy use. (Wind, 
wood, and waterpower often are identified as forms of “solar” power — deriving their 
energy from the sun.)

–	 Period II (1820 –1914): An era roughly from 1820 to 1914 tracing the transition to an 
industrial society, where wood, waterpower, and eventually anthracite and bituminous 
coal were essential to the stimulation of the Industrial Revolution. Petroleum emerged 
as a major illuminant, and electrical power systems were in their early stages of develop-
ment. The role of government to some degree began to shift from economic promoter to 
industrial regulator.

–	 Period III (1914 –1945): Approximately between 1914 and 1945 (World War I and World 
War II), when the United States emerged as the world’s leading economic power. Oil 
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became the primary fuel, and the production and use of electrical power increased dra-
matically. Government played a major role in establishing an energy policy still built on 
economic promotion and some regulation.

–	 Period IV (1945 –1970s): Beginning after World War II, with an uncertain end date and a 
very interesting break in the 1970s. The economy was becoming “postindustrial” with fewer 
primary industries and more service-oriented jobs. The role of government as economic pro-
moter and regulator continued. A key change was that the demand for energy by Americans 
began to outstrip the nation’s capacity to produce it internally. The dominant fuel remained 
petroleum. The energy crisis of the 1970s created a brief “pause” in reflecting on our energy 
future, and the rise of the environmental movement raised several uncomfortable questions 
about the extraction, development, and use of many types of energy. Little or no change in 
consumption habits occurred, and increasing demand continued apace.

–	 Period V: (1970s–?): Living in the 1970s, some experts envisioned a major transition in 
the making, but it did not happen. The Ronald Reagan administration’s enthusiasm for 
economic growth in the 1980s, a sustaining of that enthusiasm into the 1990s and beyond, 
and the country’s indifference to escalating energy problems — economic, strategic, and 
environmental — brought that into question. The current energy period is still wedded to 
fossil fuels — to carbon — without clear signs of a looming new transition. For some, a 
new transition is more hope than reality (Melosi 1986).

The following are a few graphic representations of that classic model (Fig. 1–3).

Fig. 1  Contributions to American energy use. Source: Cleveland and Saundry 2008, online, http.//www.eoearth.
org/article/Energy_transitions_past_and_future.
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Fig. 2  Share of Primary Energy Consumption in the United Kingdom (1500 –2000). Source: Fouquet 2010

Fig. 3  Primary energy consumption by source, 1635 –2008. Source: Energy Information Administration 2008, Fig. 5 
[http://www.eia.doe.gov/emeu/aer/ep/ep_frame.html]

Looking beyond the chronological energy eras in American history, it is essential to recognise 
that not only did many Americans believe that energy supplies were abundant and inexhaust-
ible, but that the change from one major source to another — a transition — was considered to 
be an obvious improvement: more energy, better energy, cheaper energy.

There was also a tendency to view American energy transitions as movement from one 
single source to another; that is, experts often viewed energy sources as competitive rather 
than potentially complementary. The “one best way,” therefore, remained in place until over-
thrown by a new “one best way.” The cycle has been understood in terms of transitions from 
wood, waterpower, and wind to coal; from coal to petroleum; and from petroleum to –?
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No energy period actually relies on a single energy source. The basic question must be the de-
gree of use and the particular end uses of fuels. In looking to the future — to a post-petroleum 
world — we cannot think in terms of leaving petroleum behind, but asking what role will it 
play in the future? In the nineteenth century, as softwood forests were being used for fuel at 
an alarming rate along the East Coast, it became clear that hardwood trees were not a good 
replacement. Hardwood had more value in constructing furniture or other products than as 
limbs and logs to be burned in fireplaces. So too, in the near future, petroleum may come to 
be regarded as too valuable as a feedstock for producing plastics and chemicals, for instance, 
than as a source for running automobiles or other conveyances (Olson 1971).

Taking all of this into account (although this is a very elemental assessment) does help to 
explain why there has been resistance to a new transition that refuses to conform to the old 
patterns — especially in the current political debate. Extreme positions seem to dominate, and 
much is made of the polarity between focusing either on “peak oil” — or the end to petro-
leum — as driving a new and ultimately necessary transition, or on an apparent end to fossil 
fuels as “the best way” and the need for something to replace it, especially sustainable or 
alternative sources.

Obviously, not everyone — especially experts and specialists — thinks in such simplistic 
terms, but there is a great deal of historical momentum about energy transitions that is driving 
the public debate over our future energy needs and wants, which emphasises not only the “one 
best way” but also defends a lifestyle built on abundance and cheap sources of energy and 
underplays technical efficiencies and conservation. History offers some very useful lessons, 
but lessons that need to be deeply considered and re-evaluated.

3.	 Rethinking Energy Transitions

Let us examine a different way to think about energy transitions that might readjust the crude 
paradigm implicit in “America the Abundant.”

The use of conventional “energy transition” periodisation — wood to coal, coal to oil — has 
been a comfortable tool because it provides a rational structure and narrative. But it is not very 
useful as a predictive tool (are historians allowed to predict at all?) if its premises are flawed 
or too restrictive, as I think they are.

The following are some concerns that I have about a simplified “energy transitions” nar-
rative, and what questions might be raised in evaluating its usefulness as a historical tool and 
as a future predictor.

The most beneficial way to utilise the conceptual tool of “energy transitions” perhaps 
would be to view this notion as a fluid process, rather than regarding it as a pretext for 
establishing rigid barriers between specific energy eras. Potentially, energy transitions can 
help to clarify how energy development and use influence, and are influenced by, the techni-
cal, economic, political, environmental, and social forces that shape society. As a historical 
tool, the energy transition has much to recommend it. In the broadest sense, the concept can 
help researchers understand the evolution of human material culture, economic growth and 
development, the utilisation of resources, and social organisation. Utilised too narrowly, 
however, it merely provides a convenient instrument for segmenting energy history within 
a one-dimensional chronology. Too often existing energy transition narratives depend on 
gross statistics about the amounts of energy sources utilised in a given time period. Such a 
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focus has little comparative value and does not easily translate into common measures with 
clear definitions.2

Simply stated, energy transitions can be used as the basis for historical arguments in two 
simple ways: quantitatively, by measuring changes in energy consumption; or qualitatively, 
by evaluating the impact of new sources of energy on various aspects of American life. The 
quantitative approach yields a simple periodisation of energy history based on peaks and 
troughs of wood, water power, coal, petroleum, natural gas, and so forth. The latter is more 
complex and, therefore, more flexible.

Before one develops any kind of “energy transitions” narrative, it must be contextualised to 
be placed within a time frame evaluating several variables aside from “scarcity” or “best use.”

Energy transitions are slippery when one tries to apply them nationally, except in the most 
quantitative sense. Transitions occur locally and regionally for a variety of reasons that tran-
scend broad national trends. For example, take the exploitation of anthracite coal in Pennsyl-
vania in the nineteenth century. In an abstract to a recent article, Christopher Jones  argued:

“Between 1820 and 1860, the construction of a network of coal-carrying canals transformed the society, economy, 
and environment of the eastern mid-Atlantic. Artificial waterways created a new built environment for the region, an 
energy landscape in which anthracite coal could be transported cheaply, reliably, and in ever-increasing quantities. 
Flush with fossil fuel energy for the first time, mid-Atlantic residents experimented with new uses of coal in homes, 
iron forges, steam engines, and factories. Their efforts exceeded practically all expectations. Over the course of four 
decades, shipments of anthracite coal increased exponentially, helping turn a rural and commercial economy into an 
urban and industrial one.”3

Jones’s study points to the need for many more case studies that examine energy transitions 
on a local or regional basis. Broad generalisations about transitions fail in many cases because 
they do not take into account historic local and regional variations. Transitions occur locally 
and regionally for a variety of reasons that transcend broad national trends. A country as vast 
as the United States could not be expected to rely on a common single source of energy in 
any stage of its history. Examining regional or local uses obviously forces a restructuring of 
energy transition periodisation.4

Emphasis on single source transitions too often leads to the assumption that scarcity pro-
duces change. This may be true in some local circumstances, but most often, change in fuel 
choices takes into account the value of the source as a fuel (e.g., hard wood for furniture, not 
for burning); abundance and quality of the source (e.g., anthracite coal as opposed to wood); 
the end uses — can one fuel replace another for certain end uses?; access to sources of energy; 
and environmental costs.

I would argue that the most successful energy transitions embrace fuels with elastic 
uses — especially for both stationary and motive power. This has been true for wood, coal, 
and especially petroleum, more than hydropower or windpower, for example. That being said, 
no one source can accomplish all energy demands, but some are more flexible and adaptable 
than others. If one particular source demonstrates great value as a fuel for generating station-
ary power, thoughts must turn to complementary sources, not only competing ones. There-
fore, future transitions must take into account a multi-source approach to energy development 

2	 See Schurr and Netschert 1960 for a very conventional approach to energy transitions.
3	 Jones 2010, pp. 449.
4	 See, for example, Tarr and Lamperes 1981.
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and use. In the political arena, where fossil fuels are often pitted against “alternative energy 
sources,” such polarities are unworkable and terribly unwise.5

Also crucial is the question of the “process” of transitions. What inertia — technologi-
cal, economic, social — have to be overcome to make the transition? Such issues as automa-
tion versus a manual workforce, vested economic interests, technical changes, environmental 
costs, the prevailing market system, and cultural and social preferences strongly influence 
transition — possibly much more than specific fuels.

In many respects, therefore, energy sources are strongly path-dependent; that is, initial 
decisions made about the choice of a fuel or energy source make it difficult to shift to an-
other fuel or energy source, no matter what the newer source’s advantages might be (Melosi 
2005). Several years ago, historian Brooke Hindle wrote about America’s “Wooden Age,” 
which faded by the mid-nineteenth century. The Wooden Age depended on wood for heat, 
for building, for transportation, and for commercial and manufacturing activity. At the time, 
grist mills and sawmills using waterpower utilised structures made of wood and leather to do 
work. With steam engines — and eventually the use of coal — such equipment could not with-
stand the faster speeds and greater power produced by steam power, and had to be replaced 
by new, sturdier machinery made out of metal and more rugged materials. Wood corders 
who had made a living selling fuel wood to residence later would lose their jobs to coal mer-
chants. New stoves would eventually replace old wood-burning varieties to be able to handle 
higher intensity anthracite coal. All in all, new technologies, new economic institutions, new 
transportation systems, and so forth would have to be created to sustain an energy transition 
that could recast the Wooden Age into something different. Such changes eventually would 
happen, but not immediately and not without a multitude of actions and favourable circum-
stances. Transitions were rarely smooth nor absolute, and rarely revolutionary. They tend to 
be grounded in evolutionary change (Hindle 1975, 1981).

4.	 Conclusion

In light of the statements above, here are a few forward-looking questions worth considering 
before relying so quickly on energy transitions:

–	 Can we really consider a near-term post-carbon transition? What forces suggest such a 
change?

–	 Given the complexity of a transition — something that cannot easily be forced — shouldn’t 
we be giving attention to bridge fuels/sources as well as long-term alternative sources?

–	 It might be useful to revive the idea of conservation as a source of energy as well as the 
complex problem of technical efficiencies as part of the intermediate solutions to energy 
needs.

–	 Based on what we know, how can we really predict what a post-carbon transition will look 
like and when? What forces suggest such a change?

–	 Shouldn’t we take into account a wider array of variables than we have in the past to con-
struct predictive models?

5	 For some useful context, see “Energy Transitions in History: A Short Bibliography,” Environmental History Re-
sources, online, http://www.eh-resources.org/bibliography/biblio_energy.html (accessed February 4, 2011).
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Understanding the energy present and energy future in the United States — and else-
where — requires a clear appreciation of the role of “energy abundance” in framing perspec-
tives on energy in its past, and ways in which such perspectives limit our thinking about pres-
ent and future energy choices and alternatives. Such mindless chants as “Drill baby, drill!” are 
simply irresponsible and short-sighted (Yergin 2006).

All things considered, it is time to revise our notion of energy transitions and develop 
more sophisticated ways to attempt to measure our future needs and expectations in the field 
of energy studies. It is not the time to necessarily reinvent the wheel, but to add some new 
wheels to our energy cart.
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Less Bread — More Stones: 
Land-Use Change from the Late Eighteenth Century 
to the Beginning of the Twenty-First Century. 
A Regional Study of Göttingen

	 Ulrike Anders (Göttingen)

	 With 1 Figure

My dissertation project is a historical review of land use and land-use patterns within the 
city boundaries of today’s Göttingen. I address questions relating to the change of landscape 
structure, ecological functions, and ecosystem services that can be understood as the result 
of changes in the utilisation of the landscape. I will examine GIS (Geographic Information 
System) and historical maps and documents to help answer questions concerning relevant 
changes. Furthermore, I will also address direct and indirect driving forces that may have 
brought about these changes.

1.	 Preservation of Ecosystems, Functions, and Services

Today, Europe’s landscape is almost without exception a cultivated landscape. The area of 
southern Lower Saxony, where the city of Göttingen can be found, is no exception in this regard. 
Formerly a region that largely consisted of mixed beech woodland, today it consists of an open, 
mosaic-like landscape that is characterised by alternating woodland areas, hedges, meadows 
and arable land. In contemporary times, urban settlements and transportation routes are increas-
ingly shaping the landscape. The landscape itself is very obviously the product of agricultural 
utilisation, a form of land use that has changed the landscape in this region like no other.

The history of land exploitation and the conversion of landscapes go far back into the 
past. The clearing of woodland, the cultivation of land for grazing, the division of land into 
fields and gardens, the introduction of cultivated plants and associated flora, the establishment 
of urban settlements and the construction of transportation routes profoundly changed the 
natural environment (Vos and Meeks 1999). Centuries of pre-industrial land use have cre-
ated Europe’s diverse mosaic pattern of cultivated and natural landscapes, which may display 
great biodiversity (European Environment Agency 2010). There has not been any other period 
in the era of human settlement in which the landscape has undergone such serious and grave 
changes as in the past two hundred years.

At present, the preservation of both the functions and services provided by the ecosystem 
is an important concern for our society. This social concern is established in Article 1 of the 
Federal Nature Conservation Act (Bundesnaturschutzgesetz, BNatSchG as of March 2010). 
The preservation and generation of landscape functions and ecosystem services is largely 
dependent on the way the land is utilised (Fritsch 2002).
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Here, one must take into consideration the fact that ecosystem services are increasingly be-
ing considered in terms of their benefit to human society, both within scientific as well as a 
nature protection discourse (Lenz et al. 2010). Provisioning services, regulating services, 
supporting services, and cultural services are defined and combined with the factors of eco-
logical integrity in order to determine the potential improvement of ecological structures and 
functions (cf. de Groot 1992, Costanza et al. 1997, Bastian and Schreiber 1999, Lenz 
et al. 2010). Supporting services include nutrient cycles, ground formation, and the primary 
production of materials. Provisioning services include food, water, wood and fibrous materi-
als. Regulating services include the positive influence of the ecosystem on the local climate, 
protection against flooding or disease, and the removal of harmful substances. Cultural ser-
vices include the recreational effect of the landscape as well as aesthetic and spiritual benefits 
(Daily 1997, Millennium Ecosystem Assessment 2005).

2.	 Research

The aim of this investigation is to assess changes in landscape functions and services in the 
present communal district of Göttingen over the past two hundred years. Furthermore, the 
direction these changes are inclined to take is also of interest. I have used an area of around 
twelve thousand hectares in today’s city of Göttingen for an area analysis.

Fig. 1  View over Göttingen and its immediate environment, circa 1850. Source: Lithograph of Friedrich Besemann, 
Stadtarchiv Göttingen (2009)
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To develop this subject matter, I have used historical and current maps as the basis for the 
production of a geographical information system (GIS) for various land utilisation analyses. 
The first stage of my project involves recording change in land use from the late eighteenth 
century to the beginning of the twenty-first century, using maps and transferring them to 
standard classes of utilisation in order to make a comparison possible. This will be followed 
by the creation of a model of selected ecosystem services and landscape functions. In order 
to assess these functions, I will identify examples of landscape functions that correspond to 
the land surface coverage in a particular way. The procedure for determining structural mea-
sure masses has turned out to be a suitable means for determining the structural diversity. In 
addition to analysing maps and remote sensing data, planning-related documents as well as 
written and image sources from various eras must be evaluated and checked in an analysis 
that considers existing, utilised, or lost functions, services and structures.

Verifying whether there has been a loss of services and functions in the past two hundred 
years, whether there was a shift in potential benefits that demonstrate overlapping/converging 
and claimed functions and services appears important in this respect.
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Der Klimawandel gehört zu den drängendsten globalen Problemen unserer Zeit. Die 
Menschheit steht vor besonderen Herausforderungen, um insbesondere den CO2-Ausstoß 
zu senken. Führende Wissenschaftler aus der Klimaforschung betrachten die Auswirkun-
gen des Klimawandels auf die Kontinente Europa, Asien, Afrika, Amerika und Australien 
sowie die Polarregionen. Dabei werden neueste Klimadaten unter globalen und regionalen 
Gesichtspunkten ausgewertet und Simulationsmodelle für zukünftige Entwicklungen dis-
kutiert. Die Ausführungen bieten ein gut fundiertes Bild der Klimaänderungen, die sich 
weltweit bereits vollziehen bzw. in Zukunft ereignen werden, und untersuchen kritisch die 
Folgen für Natur, Gesellschaft und Wirtschaft. Der Kongress „Continents under Climate 
Change“ wurde im Rahmen der 200. Jahrfeier der Humboldt-Universität zu Berlin vom 
Potsdam-Institut für Klimaforschung und der Deutschen Akademie der Naturforscher 
Leopoldina – Nationale Akademie der Wissenschaften veranstaltet. Alle Beiträge sind in 
englischer Sprache verfasst.
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Analyses of the Utilisation and Protection of  
Waterways in Lower Saxony during the Late Middle 
Ages and the Early Modern Period (1350 –1650)

	 Ronny Cammin (Göttingen)

In general, the focus of my investigation is the confrontation with and about waterways and 
the handling of the natural infrastructure of rivers. In my study, I will concentrate on eastern 
Lower Saxony, and especially on the river Aller and its inflows, the Leine and Oker Rivers. 
Important cities, which were very interested in trade as well as in the navigability of the riv-
ers, were situated next to these rivers. Because of strong regional competition between these 
cities, they disputed both the right to transport goods down- and upstream to other cities and 
territorial lordship.

Thus, different interests and concepts of the economical utilisation of rivers among cities 
and territorial lordships form one of the focal points of this investigation. In this area in the 
late Middle Ages, the most important problem in the utilisation of waterways was the decision 
whether or not to allow or tolerate the construction or existence of a waterway for other cities’ 
ships, their skippers and traders. On the one hand it was possible to participate on these as a 
territorial lordship with protection- and customs duty. Cities held the additional right to force 
external traders to offer their goods in their market places. In German, this concept is referred 
to as Stapelzwang. On the other hand, there was strong regional economic competition, and 
so it was often more desirable for a city or territorial lordship to prevent the construction of 
a waterway to other cities or to cut off existing ones. In this way, goods had to be transported 
directly by land and had the advantage of a reloading point. If the dispute was about exclusive 
rights to the use of a waterway, it was possible to secure these rights and still allow the water-
way be used for the city’s own shipping.

In most cases, a political solution to conflicts concerning waterways was to barge the 
customs duty for ships. Seldom, disputes led to military confrontation. It is important to 
look at these economic and political reasons before directly investigating environmental in-
fluences such as the engineering and maintenance of waterways, for example water gates, 
landing stages or tow paths, and changes in utilisation via technical progress that originated, 
for example, in the development of larger ships, which made it more difficult to move further 
upstream.

At this point in my investigation, other utilisations of rivers, including the construction of 
water mills or fish traps, is only one point in my argument concerning the constitution of a 
waterway. It is also possible that these local utilisations were used to prevent regional or su-
pra-regional utilisation — in other words shipping. Compromises were possible, but because 
of the economic importance of these utilisations, cities preferred to focus on navigability.
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When working with my sources, the first step will be to gain an overview of the documents, 
for example edited document collections of cities and regions. In addition, I must also evalu-
ate the sources in city and state archives. In order to consolidate my research, I will also have 
to research special economic and legal sources: for example, customs duty registers of ships, 
bill books of cities that document costs and budget allocations for the construction, mainte-
nance, or extension of waterways.

In the early modern period, not the cities, but rather the territorial lordships attempted 
to force the extension of waterways in order to ensure economic development in the region.

The chosen time periods are suitable points in history of the Aller, Leine, and Oker Riv-
ers. Around 1350, these rivers lost their importance as waterways, but eventually regained 
their status by the middle of the seventeenth century, at which point they were once again 
neglected.

	 Ronny Cammin
	 Institut für Zoologie und Anthropologie
	 Abteilung Historische Anthropologie und Humanökologie
	 Bürgerstraße 50
	 37073 Göttingen
	 Germany
	 Phone:	 +49 551 393640
	 E-Mail:	rcammin@gwdg.de
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Natural Environment and Societal Actions in the 
West Slavic Territory: Conditions and Effects of  
Hillfort Building in the Natural Environment,
Eighth to Twelfth Centuries

	 Andreas Kieseler (Göttingen)

1.	 Basis and Question

From the settlement area of the West Slavs, whose territory can roughly be defined by the 
rivers Elbe and Saale in the west, the Vistula and Bug in the east, the Baltic Sea coast in the 
north, and Bohemia and Moravia in the south, about three thousand Slavic fortifications are 
known (Brather 2001, p. 119). These ramparts were — with regional differences — built 
starting in the eighth century and formed several hillfort regions of exceptionally high den-
sity. In particular, the fortifications fulfilled different functions: they were possibly the seats 
of the tribal elite, fortifications for cultic sites, hideaways, or the core of central economic 
areas — like the late Slavic castle towns (Brachmann 1995, Biermann 2009). Moreover, 
their establishment bears witness to the development of social and political relations that 
correlated with economical development. In this respect, the hillforts are the most important 
basis for our knowledge of manorial-political and economical development in the different 
branches of the West Slavic territory. Thus, if one wants to examine the connection between 
societal actions and the natural environment in the early and high medieval West Slavic terri-
tory, the investigation of hillforts holds a key position.

While simple, open settlements could be laid out without special expenditure, the estab-
lishment of a fortification meant a drastic intervention both in the natural environment and 
the environment already anthropogenically modified: at the same time, the construction of 
fortification claimed a considerable amount of natural resources, including immense amounts 
of timber, earth, water, raw base material, and livestock and food for the huge group of people 
who could not supply themselves by agriculture during construction, and later on, while ser-
vicing the fortifications. The existing form of settlement changed with the establishment of 
these new, centralised fortifications: communication networks transformed accordingly and 
the previously “roaming settlements” became stationary ones. Wood was cleared; clearings, 
in turn, affected the use of water in the surrounding areas. These were anything but local 
processes. For instance, in the decades around the year 900, in Lower Lusatia, about forty 
ringforts were erected in an area of about 1200 km2, which dramatically impinged upon both 
the settlement and the natural environment (Henning 1998, Biermann 2000).

After the construction of the hillforts, their influence on the environment remained strong. 
This included the effects on the drinking water supply, which was largely assured by court-
yard wells, the laying out of fields, the rearing of domestic animals, hunting, and the exploi-
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tation of raw materials. All in all, both man-made and natural landscapes were subjected to 
numerous changes caused by the fortifications. With the onset of hillforts building, the inter-
vention of man in his natural environment was intensified to an extent previously unknown.

Thus, an analysis of hillforts encompasses many aspects concerning the relationship be-
tween man and nature. These are beyond the scope of the actual erection of fortifications, 
because the whole relationship between men and their environment in the early and high 
medieval West-Slavic area is reflected in hillfort building, and cannot be better characterised 
archaeologically. Specifically, my research focuses on answering three main questions:

–	 Which natural requirements formed the basis for the erection of fortifications?
–	 In what way, and to what extent, were natural resources used?
–	 How many natural resources were consumed in the building and maintenance of a hill-

fort?

While, a large number of fortifications in the West Slavic territory have already been investi-
gated in an interdisciplinary way and can, moreover, be dated exactly by dendrochronological 
analyses (Heussner and Westphal 1998, Kara and Krąpiec 2000), the basis for an inves-
tigation of problems is given. It can be only examined with reference to several aspects of the 
relation between man and nature, since it is not just a matter of linear relations. An erected 
fortification, rather, intervened into a complex natural system, and so referred to a network 
of natural factors, so that a wide range of different sources, and therefore research, had to be 
used. The study makes use of results from the following scientific disciplines: first and fore-
most archeological sources, which provide basic information about the fortresses, their char-
acter, dating and duration, size, architecture and courtyard development (cf. Schuldt 1965, 
J. Herrmann 1966, Donat 1984, Henning 1998, Biermann 2000); archeological features 
related to the utilisation of natural resources (iron production [cf. Schneeweiss 1996], tar 
distillery [cf. Biermann 1998], charcoal burning); archeological features connected with 
hunting, the cultivation of land, and the rearing of domestic animals (Benecke 1994). Sec-
ondly, dendrological analyses have to be included in view of the kinds and quantity of wood 
used for different types of hillforts during different time periods. Thirdly, analyses of pollen 
and macro-botanical material have to be factored in, in order to reconstruct the former natural 
environment and its changes over the course of the settlement development. Last but not least, 
archaeozoological aspects may provide indications of the importance of hunting and gather-
ing, draught, and animal husbandry (Benecke 1994).

With reference to these questions and methods, single fortifications and fortification 
groups are to be compared with other ringforts from other sub-regions of the West Slavic 
territory. In doing so, local and regional specifics can be grasped in an innovative and refined 
form. At the same time, the features have to be analysed in different periods (the Carolingian 
era with large-scale hillforts from the eighth and ninth centuries, the small, circular ring-
forts of the tribal era of the later ninth and tenth centuries, and the Late Slavic fortifications 
[princely residences, residences of castellans, temple fortifications, and castle towns]) to 
grasp chronological changes and specific functional features of the relationship between man 
and nature in different fortifications. To realise this, appropriate research on open settlements 
of the West-Slavic territory must also be integrated, even if only to a certain degree. Besides, 
the relations in neighbouring wider areas — such as the Frankish-Saxon and German settle-
ment territories — must be considered as well.
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2.	 Methodical Procedure

The area of operation is the territory of Poland and Eastern Germany (to the east of the rivers 
Elbe and Saale), the Czech Republic, and Slovakia, because this area offers a good research 
base and encloses different physical-spatial and historical conditions: the earlier economical-
ly and politically developed areas on the Baltic Sea coast; the backward Polabian and Polish 
inner land; the area between the rivers Elbe and Saale, with early influences from the Frank-
ish and German Empires; Silesia and the mountain region of the Sudetes and the Erzgebirge, 
with strong influences from the Danube region, as well as from the Great Moravian sphere of 
influence; the territory of the Piasts, with its centre in Greater Poland; the eastern regions of 
Lesser Poland, Mazovia, and Podlasia, with strong impulses from Kievan Rus; the Bohemian 
Basin with the early Czech Empire; and the territories of Moravia and Slovakia with the Great 
Moravian Empire.

The foundation of the study is based on complex investigations of fortifications, on the 
basis of which the relation between man and nature can be analysed. In Germany and Poland, 
the Czech Republic, and Slovakia there is meanwhile a huge number of suitable research 
sites which have been investigated not only archaeologically, but also intensively scientifi-
cally, among them the ringfort of Tornow in Lower Lusatia (J. Herrmann 1966, 1973); 
the “Pennigsberg” in Brandenburg (Biermann 2001); Behren-Lübchin and Groß Raden in 
Mecklenburg (Schuldt 1965, 1985); Oldenburg in Holstein (Müller-Wille 1991); Santok 
and Bruszczewo in Greater Poland (Dymaczewski 1975, Brzostowicz 2002); Sypniewo 
in Mazovia (Biermann 2006); Klučov in Czech Republic (Kudrnáč 1970); Mikulčice and 
Pohansko in Moravia (Poláček et al. 1995 –2008, Machácek 2007).

Up to now there have been middle-scale and small-scale studies about the relations of man 
and environment in single parts of the West Slavic territory (cf. Gringmuth-Dallmer and 
Leciejewicz 2002), single aspects of landscape and agrarian history (e. g. Benecke et al. 
2003, B. Herrmann 1987), and the history of flora and fauna (Benecke 1994) as well as the 
economic exploitation of natural resources (e. g. Biermann 1998, 2008).

However, a general and comparative study that examines the characteristics of interrela-
tions between the environment and humans acting within a huge territory, referring to exact 
dating and different functions of the hillforts, and including a cultural-historical reflection, 
does not yet exist. This project is meant to fill this gap.

The comparative study will bring together all suitable results from extensively investigat-
ed hillforts in the West Slavic settlement area to thus answer the questions outlined above, re-
ferring to the relation between man and environment. First, a catalogue has to be prepared that 
encloses all aspects of hillfort construction, life, and management, and all facts concerning its 
environmental relations. This catalogue, which will be based on literature and archival stud-
ies, forms, for its part, the base on which to examine the aforementioned questions within the 
scope of a comprehensive and interdisciplinary study, and to analyse and compare them with 
other regions. Finally, the aim is to work out Slavic hillfort building in its correlation with the 
progress of the natural environment and, at the same time, to explain the social development 
of the Slavs against the background of their strategies of utilising land and natural resources.
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SALUTEM ET FELICITATEM!
Gründung und internationale Ausstrahlung der Leopoldina

Ausstellung zum 325. Jahrestag ihrer Privilegierung 1687 durch Kaiser Leopold I.
und Edition aller kaiserlichen Urkunden von 1677 bis 1742

Halle (Saale) vom 28. Oktober bis 21. Dezember 2012, Hauptgebäude der Leopoldina,
Schweinfurt vom 29. September bis 24. November 2013, Museum Otto Schäfer

	 Acta Historica Leopoldina Nr. 61
	 Herausgegeben von Uwe Müller (Schweinfurt) und Danny Weber (Halle/Saale)
	 (2012, 204 Seiten, 118 Abbildungen, 24,95 Euro, ISBN: 978-3-8047-3115-8)

2012 jährt sich zum 360. Mal die Gründung der heutigen Deutschen Akademie der Natur-
forscher Leopoldina – Nationale Akademie der Wissenschaften im Jahr 1652 in Schwein-
furt, und am 7. August 1687, vor 325 Jahren, gewährte Kaiser Leopold I. der Gelehrten
gesellschaft besondere Privilegien. Diesen Anlässen widmet sich eine Ausstellung, die 
eine große Anzahl von authentischen und einzigartigen Quellen zur Geschichte der Aka
demie aus den Archiven der Stadt Schweinfurt und der Leopoldina als Kooperationsprojekt 
zunächst in Halle (Saale) und später in Schweinfurt zeigt. Der Schwerpunkt liegt auf der 
frühen Internationalisierung der Akademie. Die Publikation beschreibt die vorgestellten 
Objekte und enthält darüber hinaus eine Edition aller kaiserlichen Urkunden von 1677 
bis 1742.

Wissenschaftliche Verlagsgesellschaft Stuttgart
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Disaster Responses to Floods: 
A Comparison of Vietnam and Germany in the 
Twentieth Century

	 Nicole Kronenberg (Göttingen)

The fear of natural disasters leads to a united programme of sciences and politics in order to 
apply technologies on a global scale. In the context of central Europe, I plan to study how 
the change in awareness and treatment of floods impacts societies directly threatened by 
greater and more frequent events. Vietnam has experienced the most severe cases of floods 
world-wide.

Human beings are always oriented towards solving problems. However, limited resources 
force decision makers to assess which problems can be solved and which cannot. In this con-
text it may be reasonable for a society in a disaster situation not to respond with a preventive 
measure, because the associated opportunity costs would be too high. The historical environ-
mental sciences have asked how the way societies learn from natural disasters can be studied. 
I aim to contribute to the question: Was their treatment of flood events rational?
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	 Germany
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Vorträge und Abhandlungen zur Wissenschaftsgeschichte
2011/2012

	 Acta Historica Leopoldina Nr. 59
	 Herausgegeben von Sybille Gerstengarbe, Joachim Kaasch, Michael Kaasch,
	 Andreas Kleinert und Benno Parthier (Halle/Saale)
	 (2012, 512 Seiten, 129 Abbildungen, 5 Tabellen, 26,95 Euro,
	 ISBN: 978-3-8047-3078-6)

Der Band versammelt Vorträge aus den wissenschaftshistorischen Seminaren der Leo-
poldina einerseits und Abhandlungen zur Wissenschafts- und Akademiegeschichte an-
dererseits. So werden Goethes Leiden und Krankheiten, Rousseaus Verhältnis zu den 
Wissenschaften und die Asklepiosmedizin in der römischen Kaiserzeit behandelt. Die 
Beiträge zu Institutionen untersuchen die Entwicklung der Max-Planck-Gesellschaft seit 
ihrer Gründung bis zur Gegenwart im Überblick, zeigen die Leopoldina in den DDR-
Jahren im Netz der Staatssicherheit und folgen dieser Naturforscherakademie auf den 
Spuren Darwins. Außerdem werden die Anfänge der Leopoldina-Ausgabe von Goethes 
naturwissenschaftlichen Schriften dargestellt. Einen Schwerpunkt des Bandes bilden die 
Biographien hervorragender Forscher: des Botanikers Otto Renner (1883 –1960), der 
als Genetiker und Leopoldiner gewürdigt wird, und des Biochemikers Otto Meyerhof 
(1884 –1951), dessen Wirken als vielseitiger Gelehrter, Verfolgter des NS-Regimes und 
Emigrant analysiert wird.

Wissenschaftliche Verlagsgesellschaft Stuttgart
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Famines in Early Modern History: 
An Environmental Analysis of the Landscapes 
in Lower Saxony, 1690 –1750

	 Thore Lassen (Göttingen)

Hunger crises of varying degrees of severity and times of dearth were frequent in early mod-
ern Europe. My research project focuses on the time span between 1690 and 1750. Due to 
their diverse forms of landscape, the territories of today’s German state of Lower Saxony 
form the area under inspection. While the Börde area is characterised by very fertile grounds 
containing a high loess proportion, the region of the Harz Mountains always had to rely on 
corn imports. Furthermore, both territories were divided into a set of individual sovereign ter-
ritories throughout the time in question.

A first goal of my project is to determine the dearth crises and their severity. On the ba-
sis of this, I will compare various forms of landscapes in order to detect and assess relevant 
factors and their interaction during times of hunger crisis. Among these factors are not only 
natural conditions, like weather and climate, but also political and social circumstances that 
regulated access to food. In addition, I will investigate short-, medium-, and long-term effects 
of hunger crisis and times of dearth, and eventually address the question of whether learning 
processes in order to prevent future dearth were possible.

	 Thore Lassen
	 Georg-August-Universität Göttingen
	 DFG-Graduiertenkolleg Interdisziplinäre Umweltgeschichte
	 Bürgerstraße 50
	 37073 Göttingen
	 Germany
	 Phone:	 +49 551 3922389
	 Fax: 	 +49 551 393645
	 E-Mail:	tlassen@gwdg.de



Ergebnisse des Leopoldina-Förderprogramms VII

	 Nova Acta Leopoldina N. F., Supplementum 26
	 Herausgegeben von Gunnar Berg (Halle/Saale), Andreas Clausing (Halle/Saale) 
	 und Jörg Hacker (Halle/Saale – Berlin)
	 (2012, 184 Seiten, 95 Abbildungen, 21,80 Euro, ISBN: 978-3-8047-3061-8)

Die Deutsche Akademie der Naturforscher Leopoldina – Nationale Akademie der Wissen
schaften bemüht sich mit ihrem Leopoldina-Förderprogramm um die Unterstützung von 
jungen herausragenden Wissenschaftlerinnen und Wissenschaftlern in ihrer beruflichen 
Weiterentwicklung durch einen Auslandsaufenthalt an einer weltweit führenden For-
schungseinrichtung. Im Jahre 1996 als Projekt durch das Bundesministerium für Bildung 
und Forschung (BMBF) in Trägerschaft der Leopoldina eingerichtet und jährlich fortge-
schrieben, wurde es 2009 Bestandteil des vom BMBF und vom Land Sachsen-Anhalt ge-
tragenen Haushalts der Akademie. Der vorliegende Band gibt einen Einblick in die Vielfalt 
und liefert Beispiele für die Projekte und erreichten Ergebnisse in den Jahren 2009 bis 
2011. Damit werden Chancen und Ansprüche des Förderprogramms für künftige Bewer-
ber deutlich.

Wissenschaftliche Verlagsgesellschaft Stuttgart
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High and Low Water Events on North German 
Rivers: Coping with Hydrological Extremes on the 
River Weser, 1800 –1950.  
A Case Study

	 Philipp Riesmeyer (Göttingen)

High and low water events are intermittent natural phenomena that traditionally influence and 
shape the life of riverside and coastal communities. However, up until now it has primarily 
been floods that have been at the centre of attention. Only in recent years, following the heat 
wave of 2003 and the reinforced prospect of climate change, have low water events become 
a matter for public interest.

My research considers the period from the beginning of the nineteenth century to the 
second half of the twentieth century. I chose the area around the mouth of the River Weser, at 
Hann. Münden in modern Lower Saxony, as the focus of my research.

The main objective of my research is to examine selected hydrological extremes in the re-
porting period, including their effects and the consequences for inhabitants, and local respon-
siveness to the events. I will mainly focus here on aspects such as harvest failures, starvation, 
and flood damage. Another aspect of my research considers the actions of the government 
and local authorities in the wake of water extremes, and the extent to which water regulation 
influenced the frequency and severity of water extremes. I am interested to see whether and to 
what extent a learning process can be said to have ceased during this period.

Additionally, I will use the course and hydrograph Geographic Information Systems and 
hydrological modelling software in an attempt to reconstruct and create visualisations of se-
lected water extremes. These visualisations might show, in particular, the timing and monitor-
ing of the events and their impacts on the population.
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Durch Lebensereignisse verbunden
Festgabe für Dorothea Kuhn zum 90. Geburtstag am 11. März 2013

	 Acta Historica Leopoldina Nr. 62
	 Herausgegeben von Jutta Eckle (Weimar) und Dietrich von Engelhardt (Karlsruhe)
	 (2013, 440 Seiten, 84 Abbildungen, 4 Tabellen, 26,95 Euro,
	 ISBN: 978-3-8047-3159-2)

Zum 90. Geburtstag von Dorothea Kuhn, der langjährigen Herausgeberin der Leopoldina-
Ausgabe von Goethes Schriften zur Naturwissenschaft, legt die Leopoldina eine wissen
schaftshistorische Festschrift vor. Neben dem Leben und Wirken der Jubilarin, das u. a. mit 
einer vollständigen Bibliographie gewürdigt wird, sind Beiträge namhafter Wissenschafts-
historiker und Germanisten aus den verschiedenen Interessengebieten der Geehrten ver-
sammelt: zu Naturwissenschaft und Medizin, Kunst und Philosophie um 1800, zu Goethes 
naturwissenschaftlichen Forschungen, zu Italienerlebnissen reisender Naturforscher, zur 
Verlagsgeschichte, vor allem des Cotta-Verlages, zur Editions- und Buchgeschichte sowie 
zur Akademiegeschichte.
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Animal Pests in Agriculture and Forestry: 
Perception, Damage, and Control in Prussian 
Brandenburg, 1700 –1850

	 Jana Sprenger (Göttingen)

	 With 1 Figure

Since the early days of agriculture and livestock breeding, human societies have been compet-
ing with other organisms for resources. Profit cuts in agronomics and forestry from frequent 
pest infestations and the loss of domestic livestock to predators rendered the search for con-
trol measures a necessity. Until today, harmful animals can be found in various areas of life, 
and can affect health, food, and our well-being. Past discourses that analyse pest infestations 
reflect contemporary knowledge about special aspects of the natural world as well as societal 
changes in the valuation and appreciation of nature. During the early modern period, for ex-
ample, locusts, sparrows, wolves, and various caterpillars were often mentioned as pests in 
agriculture and forestry (cf. Herrmann 2007).

This study focuses on the federal state of Brandenburg in northeast Germany. Branden-
burg, the former core of the Prussian state, is known for its dry and sandy grounds, which 
were mainly formed by the last two glacial periods and the following anthropogenic utilisa-
tion of natural resources.1 Due to the condition of the soil, the most common tree was the un-
demanding Scots pine, and the crop yield in many agricultural areas was quite low. This study 
compares different ways of coping with infestations in two economic sectors: agriculture and 
forestry. Firstly, I am interested in perceptions and descriptions of animals considered pests in 
administrative documents and historical literature and what information this can reveal about 
geographic distribution. Furthermore, I intend to explain what practical measures were taken 
by the administration in reaction to such infestations, and to what extent people were actually 
affected by the damage.

In the early eighteenth century, mammals and birds still had a strong significance in con-
temporary perceptions of harmful animals. Aside from this, the definition of animal pests 
could include mythical creatures like basilisks as well. During the following century, the 
focus increasingly shifted towards insect pests.2 Due to the content of the archival documents, 
I focus mainly on migratory locusts in agriculture and pine-caterpillars in forestry — two typi-
cal examples of animal pests in early modern Prussia. In this summary, I highlight particular 
examples related to locust infestations (below).

According to contemporary reports, the damage caused by insect calamities often reached 
a disastrous level. In 1753, a regional landholder and minister of state wrote about people who 
had not yet had any previous experiences with locust plagues:

1	 Formation of soil conditions in Dalchow et al. 1998 and Bork et al. 1998.
2	 Herrmann 2007, p. 178.
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“How would the enormous distress have affected them, if but an hour ago they had seen their own fields of wheat 
standing thick as reed [...] yet an hour later they glimpse nothing but mere stubbles [...] If they had seen fields of oat 
and barley wiped clean like fallow grounds.”3

In general, a harmful insect was perceived to be an “evil enemy” or “calamitous menace.” 
Reports about the devastating damage designated the issue a “sad story.” While at the begin-
ning of the eighteenth century, the causes for such tremendous pest infestations were often 
still believed to be of religious origin, the analysis of natural phenomena gained increasing 
importance over the course of time.4

A flock of locusts could ruin an entire harvest, consequently destroying a year’s work and 
creating hunger and economic losses. A caterpillar infestation could destroy several square 
miles of coniferous forest and facilitate significant economic losses for both the Prussian State 
and private forest owners. The threat of destructive animals prompted the Prussian authorities 
to take action. Particularly in the eighteenth century, numerous edicts for pest control were 
passed. Edicts against locusts were issued in 1731, 1752, and 1753; edicts against caterpillars 
roughly fifty years later at the end of the century.5 The long time period between edicts can be 
explained by the occurrence of insect plagues at different times. Due to changes in landscape 
and climatic factors, locusts had already become common in northern Germany at the begin-
ning of the eighteenth century.6 In comparison, caterpillars most likely did not occur in any 
greater frequency until the final decades of the century — presumably due to an increase in 
pine monoculture.7

In all the edicts mentioned, basic mechanical procedures were recommended for pest 
control. The most important methods described were the following: first, the collecting of 
individual animals of different growth stages. Secondly, the digging of long trenches around 
affected field and forest areas to catch the migrating insects (Fig. 1). The methods employed 
in fighting caterpillars at the end of the century often followed the basic structure of well-
established locust control methods, with appropriate modifications. However, in both cases, 
improvements can be seen over the course of time. The decrees were renewed at intervals of 
several years and were extended to include the knowledge acquired in the meantime. Later 
locust edicts considered functional and ecological aspects by eliminating some ineffective 
measures and concentrating on the collection of egg clutches. Furthermore, later decrees ad-
ditionally contained methods of early biological pest control. Useful animals were deployed 
against vermin. Domestic pigs were to be herded into the fields and forests to feed on young 
locusts and their egg clutches or on overwintering caterpillars. At the end of the eighteenth 
century, shooting birds such as crows and jackdaws was prohibited, as they were considered 
to be effective tools in the fight against caterpillars.

3	 Secret State Archives Prussian Cultural Heritage (GStAPK): II. HA, Abt. 14, Tit. 268, No. 2, Vol. 2. Translation 
by author.

4	 Windelen 2010, p. 92.
5	 Mylius 1737–1755, 1753 –1822; Brandenburg Main State Archive (BLHA): Rep. 2, No. F 7400.
6	 Cf. Herrmann and Sprenger 2010, p. 82.
7	 Information about the beginning increase of pine monoculture in the eighteenth century can be found in Pfeil 

1839, pp. 21 and Krausch 2008, p. 106.
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Fig. 1  Methods for locust control: digging trenches to catch migrating locusts (left side), collecting individuals (right 
side). Source: Frisch 1730

Neither the mechanical system nor some biological methods of pest control were inventions 
of the eighteenth century. Some methods, such as collecting individual animals, are men-
tioned in locust control documents of the Austrian Alps as early as the fourteenth century.8 
Whether the Prussian administration knew about these happenings or not, many early modern 
authors from northern Germany referred to much older evidence:9 even in antiquity, official 
locust collecting was common in some regions, and cases of bird protection for locust control 
can be found.10

I assume that locust infestations, followed by real threats to existence, were relatively 
uncommon in Brandenburg. Probably, most landholders could compensate the loss caused by 
locust plagues by falling back on unaffected crops from other fields. Only peasants with very 
small estates were in danger of losing all their subsistence and threatened by starvation due to 
locust swarms. In 1786, three inhabitants of a small village near Berlin suffered a significant 
loss. About 60 to 97 % of their harvest was destroyed by indigenous locusts, so that even 
their supply of seeds for next year’s crop was gone.11 In such cases, it was possible to receive 
compensation from the government. The damage could not be eliminated entirely by such 
measures, but famines could be avoided.

8	 Rohr 2007, p. 483.
9	 For example Rathleff 1748.
10	 Cf. Grassl 1998, p. 444.
11	 Brandenburg Main State Archive (BLHA): Rep. 2, No. D 16171; cf. Herrmann and Sprenger 2010 p. 103.
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Changes of the Landscape since the End of the  
Eighteenth Century in the District of Göttingen

	 Linda Szücs (Göttingen)

	 With 1 Figure

In the last two hundred years, the landscape within the district of Göttingen has changed dra-
matically. This landscape change was accompanied by changes in biodiversity, human usage 
potential, and perceivable forms of appearance, such as landscape design. This last subject 
area is dealt with in Project C I.3 of the doctoral programme of Interdisciplinary Environmen-
tal History at the University of Göttingen. This project examines visual imaging (reconstruc-
tion) of landscape change since the end of the eighteenth century, and its aesthetic perception 
(reception) and evaluation from a contemporary perspective. The research area is situated 
in today’s district of Göttingen. The relevance of my dissertation in environmental history 
is based on the connection between the reconstruction and reception of previous landscape 
conditions — a fundamental aspect of our overall concept of landscapes.

1.	 Introduction

The roots of nature conservation in Germany lie in the protection and preservation of natural 
and cultural values of historical landscapes, which are similar to the pre-industrial ones largely 
defined by natural elements. This kind of landscape scene is often used as guide principle (in 
German called “Leitbild”) in the planning process. In Article 1 of the German Federal Nature 
Conservation Act, the establishment of a “sustainable protection of the diversity, uniqueness, 
and beauty of nature and the landscape” (Bundesnaturschutzgesetz 2010) is named as the pri-
mary objective of the Act. Although three aspects relevant to landscape aesthetics are mentioned 
in the above statement, for many decades, conservation has focused almost exclusively on ecol-
ogy. The idea of preserving and designing the beauty of nature and the landscape for mankind 
has now faded into the background. This reflects the fact that, up until now, there has been no 
consistent, generally recognised concept of landscape aesthetics, providing a practical frame-
work for landscape assessment studies, which are essential to landscape planning processes.

For this reason, my project aims to contribute both to the investigation of landscape change 
and its perception and evaluation, and the conception of a conservation-based practical theory 
of landscape aesthetics.

2.	 Research Aims

My proposal builds upon previous studies on the land-use change, biodiversity, and landscape 
functions in the district of Göttingen, for which an extensive Geographic Information System 
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(GIS) was established for the years 1784, 1878, 1910, 1965, and 2002. Taking into account 
three interdisciplinary subject areas of landscape visualisation, landscape assessment, and 
landscape aesthetics, I attempt to answer the following questions:

–	 Which landscapes existed in the research area and time period? What is the relevance of 
three-dimensional landscape visualisations for landscape planning issues?

–	 What ist the relevance of 3D landscape visualisations by interpreting functional changes 
in the landscape?

–	 What landscape elements, structures, and dimensions have changed, and does this change 
affect evaluations of landscape conditions today? Is today’s landscape an “ugly” land-
scape in comparison to the historical landscapes, and if so, why?

–	 What connections can be drawn between land use (type, intensity, diversity, dimension-
ing, etc.), landscape function (especially cultural values), and landscape appearance (natu-
ralness, diversity, uniqueness, etc.)?

3.	 Methods

3.1	 Landscape Visualisation

Based on monographic, cartographic, and photographic analysis, I strive to achieve an ac-
curate visualisation of the Göttingen landscape at five separate time intervals (1784, 1878, 
1910, 1965, and 2002). This visualisation will be created with the softwares called Visual 
Nature Studio 3 and Biospere 3D. Land-use data processed by an earlier project (Preuten-
borbeck 2009) will be used as a database for the visualisation of landscape changes. Digital 
terrain models, aerial photographs, orthophotos, historical maps (structural agricultural maps 
of deposits) and historical photographs (Fig. 1) are essential sources in my research. Land-
use changes such as afforestation processes will be shown on approximately 2 km2 in various 
open spaces, forested areas, and suburban areas of Göttingen.

3.2	 Landscape Assessment

On the basis of the realistic reconstructions and photographs of these case study areas, taken 
at different times over the years, various groups of actors will be targeted (residents, tourists, 
experts, planners), and their preferences and evaluations will be analysed based on inter-
views. Blending these evaluations with existing space-oriented information related to terrain 
morphology, types of land use, and landscape functions will offer a wide field for continuing 
analysis and interpretation.

3.3	 Analysis of Landscape Aesthetics

The requested verbalised and visual impressions will be investigated in terms of their differ-
ent recognisable aesthetic dimensions (Bürger-Arndt et. al. 2006, Wöbse 2002) in order to 
clarify whether and how strongly they influence people’s perception of landscapes, and what 
role landscape design plays in this process. Based on the analysis of theories and empirical 
studies of landscape preferences, it is possible to add new ideas to the theoretical background 
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of the research project (Bürger-Arndt et. al. 2006) with the goal of defining the aforemen-
tioned aesthetic concept.
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Fig. 1  Land use in the suburban area of Göttingen in the early twentieth century — panoramic view of Hainberg. 
Source: City Archive of Göttingen (2010)
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A Case Study on the History of the 
Atmospheric Sciences

	 Dania Achermann (Munich)

For several decades, discussions surrounding air pollution, the formation of the ozone layer, 
and climate change have strongly influenced the atmospheric and climate sciences. These new 
issues, combined with newly invented technologies in the form of measuring instruments, air-
crafts, satellites, and computer programmes have fundamentally changed both research goals 
and the way in which this research is conducted. Such technological developments, together 
with the political, economic, and societal changes that have occurred since the end of the Sec-
ond World War, have facilitated the enormous expansion of research conducted in the atmo-
spheric sciences, and have led to a shift in methodology, goals, and self-perception in the field.

In the 1950s and 1960s, various institutions dedicated to the exploration of the atmosphere 
were founded in the German-speaking world, both within and outside universities.1 Among 
these was the Institut für Physik der Atmosphäre (IPA), which today is a part of the Deutsches 
Zentrum für Luft- und Raumfahrt, founded in 1962. At the institute, which has been based 
in Oberpfaffenhofen since 1967, scientists explore, among other things, how airplanes, ships 
and ground traffic are changing our climate,2 how, conversely, weather influences air traffic, 
how air traffic influences air quality and noise pollution, how weather affects air traffic, and 
how solar radiation can be used for solar energy.

The goal of my dissertation is to examine the Institut für Physik der Atmosphäre and 
its predecessors since the 1950s. It is intended as a case study on the history of the atmo-
spheric sciences after the Second World War, in the period of upheaval and restructuring 
during the Cold War. I will especially focus on how such non-university scientific institutes 
have changed based on their relationships to politics, the economy, the development of new 
technologies, and public discussions, and how research focus shifts and traditions are adapted 
to fit these new factors.

It is important for me not to explicitly follow either an internal or external approach. 
Instead, I hope to combine both in order to achieve a comprehensive insight into the develop-
ment of the discipline.3 Thus, I will incorporate the tendencies, developments, and innova-

1	 For example the Karlsruhe Institute for Technology (KIT), Institut für Chemie und Dynamik der Geosphäre des 
Forschungszentrums Jülich (Institute for Chemistry and Dynamics of the Geosphere at the Research Center Jü
lich), and the Institute for Atmospheric and Climate Science at the ETH Zurich.

2	 In form of the EU FP6 Integrated Project QUANTIFY. For more information, see http://www.pa.op.dlr.de/
quantify/.

3	 Cf. Latour 2006.
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tions within sciences as well the interdependent factors in the realm of the economy, politics, 
technology and society.

My research can be organised into three categories:

–	 Identity and research politics: How has the institute established itself outside the univer-
sity sphere in the political and research landscape of postwar Germany? How strongly 
does the IPA’s research orientate its focus according to science politics?4

–	 Local and global dimension: How is local research at an institute like the IPA connected 
to global research, and what role do private or professional networks play therein?

–	 Research Technologies:5 Measuring instruments and technologies like lidar, radar, and 
computer models are highly sensitive and require specialised personnel and procedures. 
What implications do such research technologies have for the daily routine at the institute 
and the structure of the discipline?

Since James Rodger Fleming (1989) complained that history of the atmospheric sciences 
was underdeveloped in 1967, a lot has changed.6 Until now, however, research has concen-
trated primarily on the English-speaking realm. My project therefore attempts to contribute 
to a history of the atmospheric sciences in the German-speaking world.
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Altern in Deutschland
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„Altern in Deutschland“, die auf der Grundlage der besten verfügbaren wissenschaftlichen Evidenz 
öffentliche Empfehlungen erarbeitete, um die Chancen der im letzten Jahrhundert erheblich ge
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How Green is the Church?  
An Analysis of Subsidiarity in the Catholic Church in  
Environmental Policy Debate: 
A Case Study of Selected European Countries

	 Julia Blanc (Munich)

Given that Europe — even if it is still predominantly Christian — is characterised by its diverse 
and divergent ideologies, and is, moreover, still the driving force behind the development of 
political environmental standards, one might consider Europe something of a role model in 
global terms. How and under what circumstances and conditions the Catholic Church con-
tributes to Europe’s political image, and can continue to contribute in the future, are the 
questions that I hope to address in this project. From a theological and ethical perspective, it 
is not merely a question of ecological issues, but more generally a question of contingency 
management. Ecological questions cannot be understood as isolated issues, which is why 
most people see them as “social” problems, e.g. the loss or damage to habitats, existential 
danger caused by pollution and lack of resources, and an unfair distribution of benefits and 
risks, i.e. wealth and poverty.

Modern transitional society is travelling towards a yet uncertain future. The erosion of 
traditional moral authorities has led to a vacuum, with society disorientated and facing an 
entirely new set of challenges. The current situation increasingly suggests that society is in 
need of a new system of values that can be applied not only to direct human interactions, but 
also — given the prevalence of ecological disasters and the knowledge that the potentially 
damaging consequences of today’s decisions will reach their full intensity only decades or 
even centuries from now — to also uphold inter- and intra-generational justice.

The Catholic Church, in its capacity as one of the earliest “global players,” has the poten-
tial to play a fundamental role in this transformation. Sustainability, in the sense of maintain-
ing a constant quality of life for current and future generations, is a demand allied with the 
most basic Christian idea of justice, even if this has not yet been explicitly formulated as such 
by the institution of the church. At the same time, the task of looking after Creation is a re-
discovered demand that society, unfortunately, is far from understanding, let alone fulfilling.

Against this background, environmental politics — driven by the immediacy of the topic 
and the completeness with which whole communities are affected — is the greatest challenge 
facing governments and other responsible bodies, including the Catholic Church, worldwide.

Europe consists of very different nation states with highly diverse historical developments. 
Despite all these differences and divergences in their common history, there have been recur-
ring events of historical significance, which, if not necessarily unifying, have contributed to 
the sense of a shared background. The most recent event of this magnitude was the fall of the 
Berlin Wall, the opening of the Iron Curtain, and the end of divided Europe, all of which took 
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place in the years 1989 –1990. For this reason, my investigation will take this watershed date 
as its starting point.

I will use a selection of European countries to attempt to answer the question of how the 
Catholic Church influences environmental policy. This task will be completed not by compar-
ing the whole country with all different parts of Catholic Church therein, but by referring to 
the basic assumption that Catholicism is different in almost every country. Therefore, I also 
presuppose that the relationship between the state and the church is different in almost every 
country, that financial and religious support varies, and that people in different circumstances 
have a different relationship to the church. In short, being Catholic is different in each coun-
try, and the Catholic Church acts differently in each country. Within this context of varying 
conditions, I will examine the church’s subsidiarity with the help of case studies that represent 
the typical role of the Catholic Church in environmental policies.

	 Julia Blanc
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Constructing Modern Egypt: Experts, Dams, 
and the Transformation of the Nile, 1882–1970

	 Ewald Blocher (Munich)

My dissertation project examines water engineering in Egypt between 1882 and 1970. I con-
centrate on the Aswan Dam, which has, in the past, been Egypt’s most important hydrological 
project. From the British occupation of Egypt until its completion during the Nasser regime, 
the Aswan Dam has always been a part of the country’s ambitions for modernisation and 
progress. Since the Nile has always been Egypt’s most valuable natural resource, water engi-
neering has historically been accorded central importance. Thus, my dissertation intends to 
outline the far-reaching dimensions of this engineering technology, going beyond technical 
and engineering aspects. The history of knowledge and the environment form the backbone 
of my research.

Taking the ideology of modernisation as a starting point, my research is divided into three 
rather abstract topics: knowledge/perception, space, and nature. Firstly, I would like to discuss 
the British water experts’ networks in Egypt, exploring their mindsets, ideologies and dis-
courses as well as the resulting consequences. This will help determine the effect of colonial 
domination discourse on Egyptian elites’ and experts’ knowledge order and perceptions of 
nature, thereby examining to what extent these experts were “created” or “invented” by these 
processes. The aim of this section is to reconstruct their knowledge order in the framework of 
modernisation and progress paradigms that were created by the expert networks and that, in 
turn, determined, to a great extent, the future Egyptian discourse on infrastructure planning.

The second section of my dissertation deals with the spatial dimension of the changing 
perception of nature and its impact on social structure and the construction of a national 
identity in Egypt. Furthermore, I will discuss how water engineering knowledge and the sub-
sequent creation of a mentally constructed territory can be imagined as a “knowledge space.”

Finally, I would like to combine the results of the first two sections and discuss which 
conclusions can be drawn from nature itself and whether, and in what way, the handling of 
water resources has changed during the course of the processes described above. I will argue 
that the scientific-technological belief in universal feasibility has led to both an increasing 
ignorance about the ecosystem of the Nile and to inappropriate handling of water resource as 
a resource.

Aside from historical sources from the national archives of Egypt, Great Britain, and the 
United States, which contain material on the Aswan Dam and its technical, energetic, water 
management, electrical aspects, etc., other sources, such as contemporary literature on the 
Nile and professional articles and travel reports by engineers and officials, are of great im-
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portance to my project. These sources can provide insight into the perception of water as a 
natural resource and the contemporary understanding of nature in general.

The goal of my dissertation is to demonstrate how Egypt was “constructed” by engineers 
and experts through the technology of water engineering, an aspect which has always been 
extremely important to the country. This “construction” is true in two senses of the word. 
Firstly, in a literal sense, as seen from a technological and scientific perspective: the economic 
backbone of the modern Egyptian state was facilitated by the building of dams and irrigation 
systems. Secondly, one can consider Egypt’s construction by water engineering and the ide-
ology of modernisation on an intellectual level, providing a frame of reference for Egyptian 
elites and their endeavour to construct a modern and progressive Egypt. Thus, in a drastic 
way, modernisation and planning ideology were inherently connected to the natural environ-
ment, or to put it in the words of Timothy Mitchell (2002), “nature was not the cause of the 
changes taking place [in the Nile Valley]. It was the outcome.”
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Local Perceptions of Climate Change: 
An Assessment of Climate Impacts and Adaptation 
Strategies in the Area near Gangotri Glacier

	 Shrabana Datta (Munich)

We live in a time of significant climate change, with almost all regions of the world experienc-
ing continuous and accelerating environmental warming. One of the prominent indicators of 
climate change is the melting of ice masses and glaciers worldwide, visible in the advance-
ment or retreat of glacial snouts in the last few decades. Glaciers are the most important 
component of our ecosystem, and the currently accelerating rate of melting and retreating of 
glaciers has severe impacts on the environment and the well being of humans, including im-
pacts on vegetation patterns, economic livelihoods, natural disasters, water, and energy sup-
plies.1 In Southeast Asia, changes have been recorded in glaciers in the Garhwal and Kumaon 
Himalayas in northern India as well as in other parts of this Himalayan range. With significant 
snout fluctuations, most glaciers in the Himalayan mountain ranges have been retreating at 
accelerated rates in the last three decades2 and their rate of retreat is much faster than that of 
glaciers in other parts of the world.3

The Gangotri glacier, one of the largest ice bodies in the Garhwal Himalayas, is located 
in the Uttarkashi district of the state of Uttarakhand in India. The glacier’s discharge, a vital 
source of freshwater storage and supply during the summer season for a large population 
living downstream, initially flows along the Bhagirathi River before meeting the Alaknanda 
River at Devprayag to form the mighty Ganga River. Snow and glaciers account for about 
29 % of the Ganga’s annual flow (up to Devprayag) and, therefore, these glaciers are likely to 
affect this large river system.4

It is entirely clear that climate change directly influences the retreat of the glaciers in 
the Himalayas, and that it will eventually affect the biodiversity, water storage, ecosystems, 
and human habitats of the region. It should also be noted that spreading doubt about the rate 
of retreat has placed other environmental and social impacts on the wayside. Although the 
ecosystem near to Gangotri glacier and its inhabitants are apparently being strongly affected 
by the forces of climate change, it is surprising that almost no studies have been conducted 
to verify this conclusion. The fact that this local community is in a particularly vulnerable 
position, both geographically and culturally, points towards the necessity of taking proactive, 
action-based measures to secure their long-term survival in the area. With the glacier and ice 

1	 Zemp 2008, p. 7.
2	 WWF Nepal Program 2005, p. 68.
3	 Cruz et al. 2007, p. 472.
4	 Singh et al. 2009, pp. 366 –371.
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melting in the Bhagirathi catchment, local communities are dependent on the resulting ice 
water for their agriculture, livelihood, and survival. The increased cash flow facilitated by the 
emergence of religious tourism in the region has often made policy makers forget that these 
people are living in a danger zone, and that if proper measurements are not taken, the future 
of these people will be bleak.

Because the human ability to adapt depends on a variety of motivations and information 
about the changing state of their environment, and the links between human decisions and the 
environment, local knowledge can promote an understanding of the fact that climate change 
and its impacts, and therefore the population’s future, depends on making the right deci-
sion at the right time. The local population’s observations are embedded in a local cultural 
and social context, and are important in shaping their conception of the outcome of climate 
change. Since such observations take place on a local scale, local knowledge can make valu-
able contributions to information about local conditions, and can redirect the foci of empirical 
investigations.

With this objective in mind, my research will investigate the following questions:

–	 How do local people perceive climate change in their area?
–	 In the local community, who are the actors involved in creation of “climate change” per-

ception?
–	 What methods are practiced by locals to deal with this climate-induced crisis?
–	 Are these methods efficient enough to create local awareness and a way of dealing with 

climate change?

By documenting local perceptions of climate change, I intend to establish a correlation be-
tween local people’s perceptions of this global phenomenon and their ability to make deci-
sions based on the adaptive methods on both a short- and long-term scale.
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Perception and Reception of Climate Change 
in Micronesia

	 Rebecca Hofmann (Munich)

Climate change acts as both the catalyst and amplifier of global and local weather extremes 
and their consequences, such as droughts and floods. People exposed to extreme weather con-
ditions are in many cases indigenous or otherwise vulnerable people who are poorly equipped 
to deal with the situation. One group that is especially prone to environmental change are the 
Pacific Islanders. Due to their limited space, islands are very sensitive to the effects of human 
interaction with the environment and offer hardly any sufficient adaptation possibilities. Thus, 
with the prospect of a higher frequency and intensity of hydrometeorological disasters such 
as tropical storms as well as one of the first recorded modern-day climate-related migrations 
from the low Carteret Islands to the main island of Bougainville (Papua New Guinea) in 2005, 
the Pacific Islands have become a symbol for the pending humanitarian crisis.

Island populations will have to adjust both their economic activities and settlement struc-
tures in order to face the challenges of land loss, the salinisation of fresh water and arable 
land, the increasing threat of extreme weather conditions as well as numerous other natural, 
economic, and socio-cultural implications. Thus, in my current project, I concentrate on the 
indigenous perception of environmental or “climate change” and its impact. I aim to under-
stand the population’s disposition and capability to adapt, not least through the integration 
of cultural experiences with natural disasters in the past. Hereby, I also attempt to identify 
critical thresholds of collapse of the socio-ecological island systems to the point where the 
abandonment of traditional settlement sites becomes a plausible option.

At the same time, it is important to keep in mind that places of religious and cultural sig-
nificance, or land in general, represent a large part of a community’s identity, and that migra-
tion could therefore mean the loss of spatial connection to a person’s self-conception. On the 
other hand, however, mobility has always been an essential part of social reality in the Pacific, 
be it in the form of short-term adaptation strategies after natural disasters, or in the form of 
increasing aspirations, triggered by the allure of the globalised “outside” world.

To further explore these deliberations, I will use the island group of Chuuk, in the Feder-
ated States of Micronesia, as an example. Here, low atolls and high volcanic islands offer 
divergent conditions for the scope of human resilience, dictated by local perceptions, evalu-
ations, and possible adaptation strategies. A second dichotomy can be found in the relative 
significance of land and mobility. In Chuukese society, the loss of traditional settlement sites 
is especially tragic because land is profoundly connected to prestige and political rights. In 
addition, breadfruit and taro, both important staple foods as well as the focus of local identity, 
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significantly increase the relative value of the land. This way, access to land is equated with 
socio-political status, which can therefore impact the resilience of local people, depending on 
whether or not they have access to land on the high volcanic islands. In the end, ownership of 
land plays into questions of mobility and is therefore an important aspect of risk management, 
while, at the same time, natural disasters such as cyclones or tsunamis are known to have 
induced temporary evacuations of islands in the past. Today, however, motives for migration 
are manifold, and many young people seek more than what their traditional villages usually 
have to offer.

Hence, as indicated above, the following fields of investigation have presented themselves:

–	 Are occurrences of natural disasters part of a culture’s collective memory? If yes, what 
are the channels through which such knowledge is passed on (oral history, rituals, etc.) 
and what are the consequences of present-day perception of and strategies for coping with 
short- and long-term disasters (storms, sea-level rise)?

–	 What are the incentives for human movement? Which motivations, structures, and pro-
cesses (push and pull factors) govern the decision of where to go, be it within the realm of 
Chuuk or across international borders?

In sum, this project aims to identify and understand local perceptions and a culture’s strat-
egy of dealing with natural disasters, including sea-level rise, from the past until today. By 
combining the concepts of “cultural memory” and today’s “cultural response,” I hope to gain 
better insight into present-day risk management and decision-making processes of people 
affected by climate change. Moreover, the emic approach towards climate change risks and 
climate migration will allow me to detect potential differences between Western European 
perspectives and those of other world regions. Identifying and assessing these differences 
could help further the integration of local perceptions in future legislation concerning climate 
change mitigation.

In terms of future migration scenarios, the question of whether the abandonment of settle-
ments is defined as voluntary or involuntary, or, in other words, whether it is considered a rea-
sonable form of adaption or a sheer necessity, represents a crucial dividing line between “mi-
grants” and “refugees” — a difference that may have far-reaching consequences for them in 
their new homes. This question is especially important due to the fact that to this day, climate 
refugees are not legally defined as such, and are therefore not guaranteed economic and politi-
cal security, making this a pressing issue. Furthermore, the question of social acceptance in 
climate refugees’ new surroundings has not yet been addressed in relevant literature, although 
global climate change is considered to be one of the main reasons for future migrations.
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The Geography of Civil Conflict on the Oil Frontiers 
of the Niger Delta Region of Nigeria: 
Modelling the Ecological Correlates and Risk of 
Micro-Level Violent Conflict, 1980s–2010

	 Lawrence Ibeh (Munich)

My dissertation examines, in both a qualitative and a quantitative manner, the relationship 
between ecological and geographical factors and the risk of violent conflicts on a micro level. 
My research will address questions such as: To what extent do geographic factors, e.g. eco-
logical degradation indicators, land use/land cover change, and oil infrastructure expansion, 
affect the propensity of the occurrence of micro-level violent conflicts? And how can this rela-
tionship help develop an innovative method for predicting likely locations of violent conflicts 
using data sets from remote sensing, surveys and other official sources? Special emphasis 
will be given to the violent conflicts at a community level, which is today the dominant form 
of conflicts throughout the world. My research touches on two main fields of study: geogra-
phy/remote sensing, political/peace science, and conflict resolution. I situate this study under 
natural resources conflicts.

Consensus is increasingly being reached that sustainable development and poverty reduc-
tion efforts cannot be dissociated from the constraints imposed by violent conflicts. In most 
cases, these arise over the impact of natural resources extraction, such as oil, which mostly 
occurs in in the global south. The 2011 World Development Report confirmed that no frag-
ile or conflict-affected state has, to date, achieved a single Millennium Development Goal 
(MDG). Nigeria is a case in point. My case study focuses on the Niger Delta coastal region, 
located in the southeastern part of the country. This region exemplifies both the importance 
of local conflict and the relative lack of theory and empirical evidence to help understand it. 
Within relevant literature, there is a major lack of research that explicitly looks at the relation-
ship between ecological correlates and risk of local violence. The region is known as a hot 
spot for contending issues of environmental degradation and the scarcity of renewable natural 
resources such as farmland, mangroves, fresh water, etc. This has been the case particularly 
since the early 1990s. Thousands of people within different communities have lost their lives 
due to violent conflicts over land resources. Community protests are resisted by security 
agents, which worsen the situation, leading to further killings and destruction of property. 
Local communities claim that the activities of oil companies, far from improving their lives, 
have impoverished their marine and agricultural resources and have led to a drastic decline 
in ecological resources and biodiversity including land, water, and fishing sites. These, with 
social and political factors, have been attributed to the violent conflicts.

This study departs from the current empirical literature on natural resource and violent con-
flicts. Many analysts have often reduced everything to political, economic, and social forces in 
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order to explain conflict likelihood, especially using a large-N macro-level country or cross-
country scale datasets. Previous studies, however, have been successful in identifying a handful 
of factors for distinguishing among peaceful and unstable societies. But these are not well suited 
to evaluate micro-level explanations for social unrest, as the cause, dynamics, and outcomes of 
violent conflicts are usually studied from aggregated country-level perspectives. Researchers 
have now recognised the limitation of this by increasingly adopting disaggregated approaches 
to the study of conflicts. This helps uncover the key actors and driving forces crucial towards 
furthering knowledge about the micro foundations of violence. I therefore argue that incorporat-
ing a spatial dimension of micro-level violent conflicts and relationships to ecological factors 
will help build a model that can support post-conflict policies.

Overall, studies on natural resource conflicts with specific focus on environmental change 
and conflicts have examined the absolute and relative scarcity driving deprived groups toward 
violence, greed, grievance, and governance, climate change, and other related topics. Recently, 
the connection between geography and violent conflicts has been recognised. Geography ex-
erts a major influence on violent conflicts because they are usually spatially limited and leave 
large parts of the population unaffected.

Despite growing attention to geography, little effort has been made towards addressing en-
vironmental factors and violent conflicts on a micro scale. A micro-level approach advances 
our understanding of conflict through its ability to account for individual and group heteroge-
neity, and, for instance, to explain how different factors such as poverty, access to resources, 
environmental degradation, and demographic structure lead to intra-country variation. The 
shift will also help improve the specification of causal mechanisms underlying statistical 
correlations, and address problems of measurement and interpretation that cannot be easily 
resolved at the cross-national level.

My doctoral dissertation therefore seeks to contribute to the emerging field of micro-
quantitative studies by looking at the patterns of local conflict in Niger Delta and the factors 
that are associated with varying levels. The research will establish the extent to which geo-
graphic and ecological factors, with the latter measured in terms of depletion of mangroves, 
fresh water, and oil spill hazards, explain the variation in the intensity of violent uprisings. It 
also intends to fill a current information gap on spatial aspects of violence in the Niger Delta. 
The new method that will emerge in this study can help predict the occurrence of conflicts 
by combining several data sources coupled with a computer based model with Geographic 
Information Systems (GIS). Lastly, my research will support policies on both post-conflict 
reconciliation and early warning systems in regions that suffer from environmentally induced 
violent conflicts.
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How Much Equality Is Fair? 
Social-Ethical Studies on Sustainable and 
Fair Climate Protection

	 Sebastian Kistler (Munich)

More and more, people from all over the world are realising that our climate is changing. The 
International Panel on Climate Change 2007 report and other, newer studies predict devas-
tating anthropogenous climate and environmental changes that will dramatically aggravate 
living conditions around the world. The unsuccessful UN Climate Change Conference in 
Copenhagen in December 2009 and the insufficient results of the follow-up conference in 
Cancun in December 2010 show clearly that it is extremely difficult to find accords that are 
binding under international law. In light of these political difficulties and the present eco-
nomic trends, the 2 °C goal, and therefore the prevention of a dangerous climate change seem, 
for many climate experts, nearly unreachable. We would need to drastically reduce our carbon 
emissions in order to enforce any form of climate protection. But how should carbon dioxide 
rights be distributed?

Is it really fair that everyone has the right to an equal amount of carbon emissions? A per 
capita distribution of emission rights would have enormous moral, political, and economic 
effects, and would establish a form of global and intergenerational egalitarianism unrivalled 
in the history of humanity. Therefore, it is important to ask whether the concept of human 
equality should be taken to mean that we all have the same right to carbon emissions.

On a theoretical level, there is a lively philosophical controversy between egalitarians, 
mainly in the tradition of John Rawls, and so-called non-egalitarians. In the opinion of John 
Rawls (1971), who reinitiated the discourse on justice in modern times with his book A 
Theory of Justice, social and economic inequalities are only acceptable if they are beneficial 
to even the worst situated person in a society and if they are linked to social positions that are 
accessible to all members of a society. Non-egalitarians, like Wolfgang Kersting, a philoso-
phy professor at the University of Kiel and expert on John Rawls, criticise this concept of 
egalitarianism. In his book Kritik der Gleichheit, Kersting (2002) argues that if such a model 
of justice is consistently used, it will lead to a deconstruction of human differences, which are 
fundamentally important for human dignity.

In the field of climate justice, this problem is intensifying because questions of mitigation 
of future climate change and adaptation to the current climate problems, which are glob-
ally spread very unevenly, have to be taken into account. Thus, borrowing Aristotle’s sys-
temisation, a differentiated view of distributive justice is necessary. In Nicomachian Ethics, 
Aristotle defines the measure of distributive justice in relation to a tertium comparationis. 
Because of the close interconnection between climate change and development opportunities, 
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these two complementary and sometimes rival elements of distributive justice — demand-
based justice and burden-based justice — must be considered. Demand-based justice can be 
linked as tertium comparationis to the varying vulnerabilities of different population groups, 
and burden-based justice to mitigation demands.

My doctoral project explores a range of decisions for or against egalitarian patterns of dis-
tribution, analyses the resulting ethical, political, and economic conflicts, and examines popu-
lar instruments and strategies used in climate treaties and the justice theories that influence 
them. Based on the concept of equal human dignity in Christian, but also non-Christian belief, 
the main question of all such investigations is the following: How much equality is fair?

References

Intergovernmental Panel on Climate Change: IPCC Fourth Assessment Report. Climate Change 2007. Geneva: In-
tergovernmental Panel on Climate Change 2007

Kersting, W.: Kritik der Gleichheit. Weilerswist: Velbrück 2002
Rawles, J.: A Theory of Justice. Cambridge, MA: Belknap Press of Harvard University Press 1971

	 Sebastian Kistler
	 Doctoral Program “Environment and Society”
	 Rachel Carson Center
	 Leopoldstraße 11a
	 80802 Munich
	 Germany



Nova Acta Leopoldina NF 114, Nr. 390, 185 –186 (2013)

185

Econovels: The Concept of Environmental Justice 
in the Nineteenth Century Social Novel

	 Agnes Kneitz (Munich)

To date, historians and scholars of literature have concentrated primarily on the social sig-
nificance of industrialisation. The fact that many authors from the middle of the nineteenth 
century onwards have treated questions of what today would be known as “environmental 
justice” in their works has been largely overlooked. The socially just distribution of environ-
mental risks, hazards, and resources was an important element of realist and naturalist novels 
long before environmental groups — as we know them nowadays — emerged. Not just in Eu-
rope, but in the whole of the Europeanised world.

My doctoral thesis, rooted in historical research open to literary sources and interpreta-
tions, is conceived as a contribution to cultural studies; it will examine the links between 
environmental justice and the first stirrings of environmental consciousness.

Environmental justice in the nineteenth century was not recognised as a freestanding phe-
nomenon, nor was it analysed and discussed as such; the examination of literary sources does, 
however, reveal that a socially sensitive and committed group of litterateurs, in particular in 
Western Europe and the US, did see the unfair distribution of environmental resources and 
damage during the age of industrialisation as contentious. In my research project, I will draw 
on a selection of novels from Great Britain, Germany, France, and the United States that all 
present a critical stance with regard to the social consequences of pollution in the industrial 
or urban environment.

In Our Mutual Friend, Charles Dickens (1864/65) deals with the interdependence between 
social decline and the pollution of the river Thames. Wilhelm Raabe’s Pfisters Mühle (1883/84) 
symbolises the price the Germans played in order to transform from an agrarian into an indus-
trial state. In Germinal, Emile Zola (1885) considers the “social question” concerning miners 
to be a societal problem as well as a question of environmental pollution and its subsequent 
costs. Using an environmental metaphor, Upton Sinclair (1906) criticises the slaughterhouses 
of Chicago as a “modern” jungle, threatening the workers in his novel, The Jungle.

Within the scope of my project, these selected novels will function as sources on two lev-
els: firstly, as documents that bear witness to the author’s perception of the environment, and 
secondly, as sources that, despite their status as works of fiction, relate to historical problems. 
In order to gain a more comprehensive picture, I will present and discuss each novel sepa-
rately and examine them not only in relation to other personal writings of the authors, such 
as correspondence or diaries, but also in relation to other cultural products contemporaneous 
to their origin.
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A history of ideas approach will also allow a comparative and transferable analysis between 
authors, themes and discourses. The starting point for this undertaking is the hypothesis that 
each of the authors accessed environmental topics from an individual, specific situation, and 
that transnational references, transfers of ideas, and networks existed.

Current interpretations of these works as social novels need to be re-examined. The social 
novels of the nineteenth and early twentieth centuries can also be read as “eco-novels” and 
thus need to be appreciated in a new and different way. I therefore suggest that it is possible 
to re-evaluate the social question as an environmental question, and to (re)think social (in) 
justice as an inherent problem of environmental justice.
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Erinnerungsfluten: The Storm Flood of 1962 
in Hamburg’s Civic Memory

	 Felix Mauch (Munich)

On 20 February 1962, some 150,000 people assembled in the Hamburger Rathausmarkt for 
a commemoration of the victims of the storm flood that had inundated vast parts of the city 
from 16 to 17 February. In his speech, Mayor Paul Nevermann unveiled the first symbolic 
monument of the flood: “Only in the night-time bombings in the year 1943 and the conflagra-
tion in the year 1842 was our city affected by afflictions that were as grave as this last blow. 
This experience of suffering will stand as both a warning and appeal.” This appeal did not go 
unheard. To this day, public remembrance events and medial or material commemorations 
of the storm flood of 1962 have been an enduring part of local and national memory culture.

My doctoral research project examines the history of public memory of the storm flood 
of 1962 from a cultural and environmental perspective, and its formative significance for 
Hamburg’s civic culture of disaster. The general aim is to establish a second-order observa-
tion plane in which attention is focused on subsequent acts of memory and narrative interpre-
tations rather than on the flood itself. Another aspect of the project will look at Hamburg’s 
disaster memory as a joint story of nature and society. It will aim to reveal the extent to which 
concepts of nature and disaster were shaped by memory and memorial, aiding the develop-
ment of a new and deeper understanding of extreme flood events — and, conversely, how the 
urban culture of memory gained a new dimension through its altered perceptions of human 
interaction with the hazardous forces of nature.

This leads to a research concept that brings together environment and history. Taking 
into account the iterative structure of both natural disasters and processes of memory, my 
approach combines experiences and methods of coping with past extreme events, as well as 
the significance accorded to them in the present and the anticipation of future flood disasters. 
Nature is taken as a fundamental historical factor for cultural acts of memory and memorial 
practices. By means of this methodology, my research links the appearance of nature in his-
torical analysis with the actual culture and politics of memory (actors), and its medial appli-
cations (including, among others, commemorative monuments, memorials, and exhibitions).

In respect to the flood events, the culture of memory in Hamburg is understood to be the 
result of interpretive processes, in which memory is formulated and constructed, and given 
spatial, material, and symbolic frames of reference. This urban disaster memory represents 
the current and contemporary spectrum of interpretation of storm floods, which is publicly 
communicated and in constant flux. Since the flood did not only cement itself in local mem-
ory culture, but also the collective national consciousness, I will consider the interaction 
between these intertwined levels of memory.
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The Great Flood of 1962 functions as a focal point of my dissertation project: it is the junc-
ture at which the culture and memory of storm floods comes up against dynamic processes of 
memory displacement and obliteration. This complex interrelationship, between the natural 
causes of a disaster, its social consequences, and its cultural interpretation, can be understood 
to be a socio-natural site of memory, born of the cultural challenges that arise from natural 
hazards and, as such, has a heuristic value. The Hamburg storm flood can therefore be seen, 
in hindsight, as a key event in which a multitude of narrative threads concerned with the 
landscape of local and national memory come together. This examination of urban memory 
and disaster culture in Hamburg is thus more than a mere history of remembering; its scope 
includes an analysis of the relationship between humanity and nature, and its significance in 
and for historical change. In keeping with the diversity within environmental history, it also 
contributes to our knowledge of the social, political, and cultural history of Hamburg and the 
FRG in the twentieth century.
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“With Recreation for All:” Cemeteries as 
City Parks in New York City, 1811–1898

	 Angelika Möller (Munich)

In 1858, landscape architect Frederick Law Olmsted addressed the Board of Commissioners 
of Central Park in a letter:

“The time will come when New York will be built up, when all the grading and the filling will be done, and when 
the picturesquely-varied rocky formations of the Island will have been converted into foundations for rows of mo-
notonous straight streets, and piles of erect, angular buildings. There will be no suggestion left of its present varied 
surface, with the single exception of the few acres contained in the Park. Then the priceless value of the present 
picturesque outlines of the ground will be more distinctively perceived, and its adaptability for its purpose more fully 
recognized.”1

The words of the “father of American landscape architecture” incorporate a vision of a future 
New York City — a place without much urban greenery and pastoral ambience. Olmsted and 
his collaborator, the British-born architect Calvert Vaux, tried to counter the effects of indus-
trialisation and urbanisation on the cityscape by proposing and finally building Central Park 
as a democratic bastion of recreation. At first, in opposition to Olmsted’s idealistic plans, 
the park became a promenade for the affluent. Those who lived close by or could afford to go 
there by carriage or  — starting in 1864 — by streetcar, did.2

No other city in the United States is associated quite as strongly with change as New York 
City. Both celebrated and cursed as the powerhouse of American modernism, the metropolis 
is a symbol of America like no other. Since its inception as the Dutch colony of New Am-
sterdam, the city has been in permanent transition. The growth of the city was inextricably 
connected to its port. Commerce, industrialisation, immigration, and migration all fed into 
the development of the metropolis. A rising population and the realisation that tourism had 
become an increasingly important source of income for the local economy led to the develop-
ment of public, semi-public, and private institutions of leisure and recreation.

In The Politics of Park Design: A History of Urban Parks, Cranz (1989) points out that 
nineteenth-century public policy relating to recreation within cities was mainly concerned 
with the acquisition and development of parks. Parks brought the aesthetic qualities of pasto-
ral landscapes to the heart of the American city. Green spaces were conceptualised as places 
of regeneration.

1	 Quoted in Beveridge and Schuyler 1983.
2	 Hood 1993, pp. 79 – 40.
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New York City’s Central Park served as a model for many other naturalistic retreats that sprang 
up in the United States later on. Even though the park was much praised for its design, it failed 
to serve its primary function as a social centre for the city’s inhabitants. Built too far north on 
Manhattan Island, Central Park was not a convenient neighbourhood retreat, but rather a place 
of excursions. Frederick Law Olmsted’s idea of a democratic commons for recreation purposes 
was realised on a smaller scale within New York’s various neighbourhoods.

In my project, I will argue that comparatively small parks and open spaces, such as cem-
eteries and public squares, served the city’s diverse population to a greater extent than Olm-
sted’s centralised park structure. I presuppose that these places possessed a momentum that 
helped shape their neighbouring communities. Furthermore, it is assumed that as New York 
inscribed itself into the landscape by building massive high-rise structures, the city did not 
only become a landmark of architectural grandeur, but also niche urban development, which 
was just as important for its maintenance as financial investments. Cemeteries are seen as 
one of the most meaningful niches akin to nature besides parks. A close examination of these 
places and their transformation offers an opportunity to extend our knowledge about urban-
ites and their way to deal with any given environment. Therefore, I will especially investigate 
the importance of the rising immigrant population to the appropriation of cemeteries and their 
transformation into parks.

My research rests on the assumption that the transformation of cemeteries into city parks 
took place at precisely the moment when New York’s cityscape was in the process of radi-
cal change; and that reform movements were just as significant to this development as were 
landowner concerns, city planning, property speculation, and urban elites.
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Possibilities and Capacities of Islamic Societies to 
Construct Environmental Ethics with a Focus on 
Iranian Society and its Media

	 Zarrin Monajati (Munich)

Today, the environment has become one of the most significant problems in almost all theo-
retical fields, especially in ethics. Within the realm of ethics, debates have formed in two ma-
jor sub-fields: ecocentric and anthropocentric ethics. These two branches of ethics explore the 
relationship between the environment and religion. Recently, the debate was enflamed by the 
publication of Lynn White’s (1967) article “The Historical Roots of our Ecological Crisis.”

In his article, White contemplates the causal link between the destruction of the environ-
ment and theological views, asserting that our current environmental crisis was essentially 
caused by a Judeo-Christian view of the environment. This argument provoked criticism that 
can be divided into three main groups: (1) those coming from the Judeo-Christian tradition 
who believe that White’s understanding of the topic is prejudiced and that he neglects ex-
hortations and commands in Christianity and Judaism that demand the protection of nature; 
(2) opponents who try to depict Islam as an exception among the religions; these critics 
have attempted to provide an alternative to White’s theory by emphasising and highlighting 
the environmentally friendly commands of Islam; and, finally, (3) those traditionalists who 
believe in perennial wisdom and assert that the solution to this modern crisis is to copy the 
spiritual core of religion in general.

Of course, all three groups of opponents agree that the proper human interaction with na-
ture and the solution to the crisis is to return to religious and spiritual foundations. However, 
due to the danger of climate change, with its deteriorating progress, we are faced with the fear 
of environmental annihilation: There is no room for trial and error, and every solution must 
prove its efficiency before being applied. In this order, specialists have to critique, interpret 
and, of course, investigate these claims through different methods to understand the possibili-
ties and capacities of such ethical attitudes toward the environmental crisis.

Therefore, I intend to study the social debates in religious beliefs through an objective ap-
proach: that is, since environmental ethics are “a solution to the environmental crisis,” and are 
considered to be one of the divisions within applied ethics, I will attempt to study feedback 
of one of these moral systems, Islamic ethics, which has been put forward as a solution. I will 
study the media’s perspective to understand the similarities, differences, and, of course, pos-
sibilities that religious cultures offer nature. In other words, the question of this research is 
how and to what extent they are effective in extending this nature-friendly culture, consistent 
with general and determined policies in the faith-based culture and society of Iran.
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Struggle for Oil: An Environmental History of 
West Siberia, 1970s–2008

	 Valentina Roxo (Munich)

Russia’s substantial oil reserves have played a central role in its geopolitical and economic 
rebirth. West Siberia is Russia’s most highly developed and oldest oil province, producing 
78 % of all Russian oil. Though the province enjoys the highest gross regional product in 
the country, ever since the discovery of oil in the 1960s, West Siberia has been notorious for 
its pollution. West Siberian oil resources have been exploited on a massive scale, and have 
been a major source of both revenue and an entire spectrum of petroleum-related ecological 
problems for over forty years. Russian historiography, however, clearly lacks works on late- 
and post-Soviet regional environmental history. Although there is no shortage of literature 
on Soviet environmental damage, work on modern Russian environmental history and on the 
history of oil in particular is still just beginning to accumulate. Material histories concerned 
with the late Soviet Union and the newly created Russian Federation are extremely rare. By 
focusing particularly on Western Siberia, this project also offers a perspective on the prov-
inces, a much neglected area in terms of research.

In my dissertation project, I interpret West Siberia’s environmental problems as the prod-
uct of ever-growing conflicts between federal and regional politics on the one hand, and be-
tween the state, businesses, and society on the other. These problems have deep historical 
roots in Soviet resource policy, the planned economy, and in the challenges of the Cold War. 
At the same time, the full-scale socio-economic and political transition following the col-
lapse of the Soviet Union has brought new trends to Russia’s energy policy and created new 
challenges for the environment. This study focuses on the following questions: When and in 
what context were the environmental aspects of oil production first bought up? What effect 
has oil production had on the indigenous communities of the region, and what has been the 
societal response thereto? How has the regional environmental movement developed, and 
what relationship does it have to the state and businesses? How have conflicts between fed-
eral and regional oil policies affected the environment of West Siberia? To what extent have 
the environmental challenges of the modern Russian oil industry been inherited from Soviet 
energy and natural resource policy?

The choice of the time frame examined in this study is based on the following logic: On 
the one hand, the 1970s heralded a period of environmental concessions evident in Soviet 
legislation of the time. This date coincides with the UN Conference on Human Environment 
held in Stockholm in 1972, which marked a watershed in the development of a global envi-
ronmental consciousness. Soviet environmental policy and associated thinking were affected 
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by this major international event. The beginning of the 1970s also marked the emergence of 
a coherent system of environmental data collection in the Soviet Union, which increases the 
number of primary sources under investigation.

On the other hand, the 1973 oil shock pushed the Soviet government even more into mere-
ly calculating the amount of newly discovered West Siberian oil to be sold to pay for imported 
grain and equipment, and, most importantly, to keep military spending at its traditionally 
high level. Thus, the launching of the West Siberian oil industry in the 1970s averted the col-
lapse of the Soviet Union. The excessive pumping of oil did not correspond with geological 
and environmental norms, leading to premature field depreciation and long-term ecological 
problems. The modern Russian energy sector and the West Siberian economy, in particular, 
are still showing signs of Dutch disease, an economic condition that occurred in the Soviet 
Union in the 1970s as a result of the oil shock and the simultaneous irrational development 
of oil fields. 

I have limited the period under investigation from the 1970s until 2008, which there-
fore includes both presidential terms of Vladimir Putin, whose regime introduced significant 
changes to both environmental protection and natural resources management.
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