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Foreword

The year 2007 could perhaps accurately be described as the year when
climate change finally received the attention that this challenge deserves
globally. Much of the information and knowledge that was created in
this field during the year was the result of the findings of the Fourth As-
sessment Report (AR4) of the Intergovernmental Panel on Climate
Change (IPCC), which were disseminated on a large scale and reported
extensively by the media. This was the result not only of a heightened
interest on the part of the public on various aspects of climate change,
but also because the IPCC itself proactively attempted to spread the
findings of its AR4 to the public at large.

The interest generated on the scientific realities of climate change was
further enhanced by the award of the Nobel Peace Prize to the IPCC
and former Vice President of the US, Al Gore. By taking this decision in
favour of a leader who has done a great deal to create awareness on cli-
mate change, and a body that assesses all scientific aspects of climate
change and disseminates the result of its findings, the Norwegian Nobel
Committee has clearly drawn the link between climate change and
peace in the world.

There are several reasons why unmitigated climate change can be con-
sidered as a potential source of conflict and disruption of peace. The
impacts of climate change are varied and can become serious unless ef-
fective steps are taken to stabilize the earth’s atmosphere and the cones-
quent changes in climate that would occur in the absence of such ac-
tions. Firstly, there is now adequate evidence to show that several
extreme events are becoming more frequent and more intense. These in-
clude extreme precipitation events, heat waves, floods as well as
droughts. Impacts of climate change include sea level rise which threat-
ens several low lying islands as well as coastal areas. Melting of ice bod-
ies such as glaciers across the globe and impacts on human health as
well as on biodiversity are also projected to become much more serious
over time. Climate change can also cause irreversible changes such as a
threat to extinction of several species. Of all those species that were as-
sessed by the IPCC, 20 to 30 percent were seen to face the threat of ex-
tinction with temperature increases of over 1.5 to 2.5 °C. Impacts on ag-
riculture could also be serious, and there is already some evidence of a
decline in productivity and yield of some species as a result of climate
change. Recent research in India shows such a trend in the case of
wheat productivity.

All of this means that human society could suffer serious consequences
as a result of climate change which could not only result in conflict over
resources such as water, exhibiting increasing scarcity in several parts of
the world, but also lead to displacement of populations linked with
these factors. Particularly vulnerable are the megadeltas in Asia, which
include cities like Shanghai, Dhaka and Calcutta. These are centers not
only of large populations, but also substantial assets of property and in-
frastructure. The threat of coastal flooding can, therefore, have high
magnitude impacts on these megadeltas.



The growing impacts of climate change make it essential for communi-
ties and countries to adapt to the impacts of climate change. However,
these impacts and the costs of adaptation will increase disproportion-
ately as the impacts become more severe. Hence, an essential policy
that would be required for minimizing the negative impacts which
would otherwise take place in the future would be to carry out effective
mitigation of greenhouse gas (GHG) emissions. The IPCC has clearly
brought out several measures and options by which mitigation can take
place with existing technologies and methods, but these would have to
be supported by appropriate policies to be put in place by governments,
including agreements at the global level. Fortunately, the costs of mitiga-
tion have been assessed as being very low and the co-benefits in the
form of lower levels of local pollution, higher levels of energy security,
improved health etc. would make these mitigation options far more at-
tractive than has been believed by certain sections of society which have
been resistant to action.

This book serves an extremely useful purpose, because it covers several
critical elements of climate change and the challenges that are thrown
up by consideration of the impacts of climate change and security issues
related to it. Such a volume is not only highly readable for a very wide
audience, but also contains valuable information and research based
analysis that would provide a valuable reservoir of knowledge to re-
searchers and students working in this field.

New Delhi, September 2008 R. K. Pachauri
Director General, The Energy and
Resources Institute (TERI)
Chairman, Intergovernmental Panel
on Climate Change (IPCC)
Peace Nobel Laureate, 2007



Foreword

International discourse on the link between declining natural resources
and instability, tensions and even conflicts has reached a new and ur-
gent level in the early 21°° century.

This is in part as a result of growing understanding that on many of the
sustainability indicators humanity is pushing the limits - if not pushing
past the limits - on many key fronts.

UNEP’s latest Global Environment Outlook-4 puts these sobering real-
ties into sharp focus.

* In 1987, around 15 per cent of global fish stocks were classed as col-
lapsed. GEO-4 says this has roughly doubled to 30 per cent.

* 20 years ago around a fifth of fish stocks were deemed over-
exploited this has now risen to about 40 per cent.

e Land use intensity, with links to land degradation, soil erosion,
water scarcity, nutrient depletion and pollution has increased. In
1987, a hectare of cropland yielded 1.8 tonnes. Now the intensity is
2.5 tonnes.

e In Latin America and the Caribbean, desertification - caused by
deforestation, over grazing and inadequate irrigation - affects a quar-
ter of the region.

* Available freshwater resources are declining; by 2025, close to two
billion people are likely to live with ‘absolute’ water scarcity.

* DPopulations of freshwater vertebrates have declined on average by
nearly 50 per cent since 1987 as compared with an around 30 per
cent decline for terrestrial and marine species.

* About 40 per cent of big estuaries in the United States including
those that link to the Gulf of Mexico and Chesapeake Bay suffer
severe eutrophication - which can lead to deoxygenated ‘dead
zones’- because of nitrogen enrichment.

* In the Caribbean, over 60 per cent of economically important coral
reefs are threatened by sediments, pollution and over-fishing.

* War and conflict has raised the number of refugees and internally
displaced people in West Asia to about four million.

On top of these come the ever more worrying impacts of climate
change, outlined in the 4™ assessment of the Intergovernmental Panel

on Climate Change (IPCC).

It is not by chance that the IPCC - jointly established by UNEP and the
World Meteorological Organisation - jointly won the Nobel Peace Prize.

How indeed will the world cope with the millions of people on small is-
lands and in low lying areas such as Bangladesh who are set to lose their
land, livelihoods and their homes?

What will tens of million - if not hundreds of millions - of people in
Asia, Africa and Latin America do when the glaciers melt away turning
many of the world’s mighty rivers into seasonal, rather all year round
runs.



It is for these very reasons that climate change and security was placed
in 2007 and for the first time, on the agenda on the UN Security Coun-
cil.

Also why it has begun animating leading members of the military in
countries such as Australia, the United States and the United Kingdom.

There is clearly an urgent need to bring more intelligence and creative
solutions to the way we manage the world’s ecosystems and the nature-
based assets that fundamentally underpin human well-being while also
investing in a new and more sustainable energy mix.

The returns, both economic and social, are potentially enormous from
overcoming poverty and providing the food and livelihoods for over six
billion people - shortly rising to nine billion - and at the same time de-
livering equity and stability to communities and countries across the
globe: in short a peace policy for the new millennium.

So I welcome this Security Handbook for the Anthropecene - Facing
Global Environmental Change: Environmental, Human, Energy, Food,
Health and Water Security Concepts and its 100 peerreviewed chapters
as an eye-opener to both the challenges but also the opportunities of
our age.

I hope that private foundations and donors can ensure that its impor-
tant ideas, debates and essential reading find their way equally onto the
library book shelves of the South as well as the nations of the North.

Nairobi, September 2008 Achim Steiner
UN Under-Secretary General and
Executive Director
UN Environment Programme (UNEP)



Foreword

This volume - Facing Global Environmental Change: Environmental,
Human, Energy, Food, Health and Water Security Concepts - is of ut-
most importance for Africa. I am pleased that one of the coeditors is a
Kenyan and 15 authors come from, live or worked on problems related
to the challenges facing the African continent during this century.

This scientific peerreviewed volume with 100 chapters contributes to
global dialogue and learning based on topical new evidence from sever-
al disciplines and mutual respect for cultural diversity. Africa has already
been severely affected by the effects of global environmental change
during the 20™ century due to progressing desertification, drought, fam-
ine as well as floods and heat waves that have killed and affected or
forced millions of Africans to leave their homes.

This book deals in detail with these natural hazards and their often se-
vere impacts Africa has been facing. Chapters in this book discuss the
severe food insecurity and the impact of HIV/AIDS and of other pan-
demics on national and human health security and the need for a sus-
tainable energy system. Problems of water security in the Nile Basin and
in other parts of Africa have triggered cooperative solutions, as with the
Nile Basin Initiative. In the past environmental security problems have
repeatedly contributed to conflicts in Sub-Sahara Africa and they stress
an urgent need for Pan-African as well as national human and environ-
mental, water, food and health security approaches across Africa and
elsewhere

The fourth IPCC Assessment Report of 2007 has stressed that climate
change will have many negative impacts for the African people regar-
ding their access to clean water, sufficient food, stable health conditi-
ons, ecosystem resources, and security of settlements. In the view of the
IPCC there is also high confidence that many semi-arid areas, e.g. in
North and Southern Africa will become severely water-stressed, and by
2020, between 75 and 250 million people are projected to experience
increased water stress.

Climate change will not only affect food security, but also exacerbate
malnutrition. By 2020, in some African countries, yields from rain-fed
agriculture could be reduced by up to 50 per cent. Agricultural produc-
tion and access to food will be severely compromised. Africa is also like-
ly to be strongly affected by climate change, because of its limited adap-
tive capacity to projected climate change impacts. Furthermore, several
African mega-deltas, due to large populations and high exposure to sea
level rise, storm surges, and river flooding will also suffer from the im-
pacts of global environmental and climate change to which Africans
have historically contributed little.

This huge volume of excellent scholarship from all parts of the world
helps to sensitize policy makers but also a young generation of profes-
sors and students globally but specifically in the most affected countries
in the South for the need for proactive and cooperative action and for a
global science partnership to reduce the worst impacts of the projected
trends in business as usual strategies.



This book deserves many readers in all parts of the world, but especially
in those countries where university and research libraries are unable to
afford such references books. It is my sincere hope that this high-quality
and multidisciplinary study and reference book and its key messages will
be made available with the support of private foundations and public
donors to the young generation in the global South that will face these
challenges to their security in the 21* century. I wish the book-aid
project success for the benefit of university libraries and research in-
stitutes and their readers in Africa, Asia and Latin America.

New York, September 2008 Ambassador Prof. Dr. Joy Ogwu
Permanent Representative of the
Federal Republic of Nigeria to the
United Nations
New York, NY



Foreword

The title of this volume - Facing Global Environmental Change: Envi-
ronmental, Human, Energy, Food, Health and Water Security Con-
cepts - sums up many of the dilemmas and challenges facing policy-mak-
ers today. First, environmental change is global; no part of the world is
spared. Second, we have to face change now; ignoring the challenge is
not an option if our children are to thrive. Third, in an increasingly con-
nected world, security is more than just the absence of war; it depends
on diverse, but linked - indeed, often competing - factors such as politi-
cal, social, economic, and environmental interests. Central to these, as
the title of this book suggests, is the environment.

As a large and economically powerful union, the EU enjoys economies
of scale. These can be exploited to address environmental threats - at
local, national, and Union levels. It is sobering to recall, however, that
even the enlarged EU is not autonomous and that the health of the Eu-
ropean environment also depends on policies and practices in other
parts of the world. Nowhere is this more evident than with climate
change. Changes and challenges are now global, and thus our policy re-
sponses must be global too. Our security is indivisible, but our respons-
es remain all too clearly fractured and divided.

Second, the concept of 'sustainable development® shows that time is a
crucial factor in environmental security. The future can only be secured
insofar as we act responsibly now; prevarication will have costs which
future generations will pay. This implies urgent choices now. Fortunate-
ly, the developing science of costing environmental goods and services
suggests that taking action on the environment not only has costs, but
also has significant short- to medium-term financial and other benefits.
Nonetheless, questions remain as to when best to take action and how
such action can accommodate political and economic timetables.

Third, the environment is indeed a key component of modern security.
Environmental degradation may destabilize societies by reducing eco-
nomic opportunity. Degraded environments can be breeding grounds
for other social ills, such as impaired human health or declining social
cohesion. Developing countries with populations directly dependent on
environmental resources are also particularly vulnerable to conflict over
access to limited or declining resources. Environment is thus central to
modern security, but also needs to be integrated with other factors such
as energy, mobility, and food requirements. The question for policy-
makers is how, in practical terms, to align these diverse interests.

Since the end of the Cold War, the security debate has changed funda-
mentally. A study which addresses the new challenges and suggests re-
sponses will therefore be a welcome addition to the policy-maker's
toolkit. For this reason, I warmly welcome this volume.
/ ;;rle:,; ——
Brussels, September 2008 Stavros Dimas
Commissioner for the
Environment, European Union
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Vulnerability In Mexico City and Los Angeles (per cent of officials).

* Table 13.5: Groups Perceived by Disaster Management Professionals to be Highly Vul-
nerable to Disasters (per cent of officials).
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e Table 13.6: Knowledge of Vulnerable Groups and Planning of Programmes to Reduce
Vulnerability (per cent of officials).
e Table 13.7: Social Capital and Trust Matrix.

In chapter 16, Nana K. Poku and Bjorg Sandkjaer, drafted these diagrams and table based

on their own data or on data by UN organizations that are in the public domain:

* Figure 16.1: Percentage of Africans living on less than a dollar a day. Source: UN (2005).

* Figure 16.2: Number of People Living with HIV/AIDS in Sub-Saharan Africa. Source:
World Bank (2003).

* Figure 16.3: Impact of HIV/AIDS on population growth for selected southern African
states. Source: UN/DESA Population Division (2005).

* Figure 16.4: Impact of HIV/AIDS on life expectancy at birth, 1970-2015. Source: UN/
DESA Population Division (2005).

* Figure 16.7: Conceptual framework for impacts of HIV/AIDS on democratic processes.
Source: Authors.

e Table 16.1: Human Development in selected African countries. Source: UNDP 2006.

The following two diagrams by the authors rely on other data that are cited.

* Figure 16.5: Women in Parliament 2004. Source: Population Reference Bureau (2005).

* Figure 16.6: Number of Adults Receiving Antiretroviral Treatment in sub-Saharan Afri-
ca. Source: Simulation based on Salomon/Hogan/Stover/Stanecki/Walker/Ghys/
Schwarlander (2005).

In chapter 17, Sophia Benz added two tables and a figure that are based on her own

research Benz (2005):

* Figure 17.1: The Final Theoretical Model.

o Table 17.1: Results of Final OLS Regression Analyses (with HIV-Prevalence as the de-
pendent variable)

e Table 17.2: Measurement and Data Sources (all variables)

In chapter 18, Janos |. Bogardi, Jorn Birkmann, Niklas Gebert and Neysa |. Setiadi
included six figures that rely on their own research and on previous publications for which
they obtained the permission from the respective copyright holders:

e Box 18.2: 14 Indicators for assessing emergency planning for the city government.

* Figure 18.1: The BBC conceptual framework. Source: Birkmann 2006: 34, based on
Bogardi/Birkmann (2004) and Cardona (1999, 200T1).

* Figure 18.2: The Risk Hierarchy. Source: Adapted from Cannon (2006: 11).

* Figure 18.3: Map of recent and plausible future sources of Sumatran tsunami. Source:
Borrero/Sieh/Chlieh/Synolakis (2006: 19674).

* Figure 18.4: Indices of the household preparedness level in three different hazard zones.
Source: Own figures based on data from Hidayati/Permana/Pribadi/Ismail/Meyers/
Widayatun/Handayani/Bustami/Daliyo/Fitranita/Nagib/Ngadi/Kumoro/Rafliana/Argo
(2006).

* Figure 18.5: The knowledge and attitude index based on different levels of education.
Source: Own figures based on data from Hidayati/Permana/Pribadi/Ismail/Meyers/
Widayatun/Handayani/Bustami/Daliyo/Fitranita/Nagib/Ngadi/Kumoro/Rafliana/Argo
(2006).

* Figure 18.6: Sources of information about tsunami and earthquakes from specific sourc-
es. Source: Own figures based on data from Hidayati/Permana/Pribadi/Ismail/Mey-
ers/ Widayatun/Handayani/Bustami/Daliyo/Fitranita/Nagib/Ngadi/Kumoro/Rafliana/
Argo (2006).

Permission was granted by the authors to use the text in this box:
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e Box 18.1: Questionnaire contents for households. Source: Authors based on Hidayati/
Permana/Pribadi/Ismail/Meyers/Widayatun/Handayani/Bustami/Daliyo/Fitranita/Na-
gib/Ngadi/Kumoro/Rafliana/Argo 2006. Summary of the authors based on compo-
nents of the study’s questionnaire.

In chapter 19, Imtiaz Abmed is grateful to the respective copyright holders for permission

to reproduce several photos, maps and tables.

* Figure 19.1: Maps of Bangladesh, A: Climate-related Natural Events, and B: Internal Mi-
gration. Sources: A: Ericksen/Ahmad/Chowdhury (1996: 264); B: Ericksen/Ahmad/
Chowdhury (1996: 245). Permission was granted by Springer-Verlag, the successor of
Kluwer Academic Publishers.

*  Figure 19.2: Map of Bangladesh. Source: Official map of the government of Bangladesh
that is in the public domain.

* Figure 19.3: A snake charmer among the 213 people stranded at Satgachi, West Bengal,
pleads for food, 4 February 2003. Source: Frontline, 20,4 (February 2003): 15-28. Re-
printed with permission.

* Figure 19.4: Indian government’s construction of a fence on the Indo-Bangladesh bor-
der. Source: BBC News/South Asia, Tripura, Tuesday, 28 June, 2005; at: <www.bbc.
com>; Photos by Bapi Roy Choudhury that are reprinted with permission of the pho-
tographer.

* Figure 19.5: The fence on the Indo-Bangladesh border. Source: Photos by Bapi Roy
Choudhury and Shubhashish Roy that are reprinted with permission of the photogra-
phers.

o Table 19.1: Reasons for leaving Bangladesh (multiple responses).

* Table 19.2: Original home of environmental refugees. Source: Author’s calculation from
a survey conducted by Ranabir Samaddar of Maulana Azad Institute of Asian Studies,
Calcutta (1996).

e Table 19.3: Incidence of Distress Selling (percentage of villages). Source: Sen/Hashemi/
Ahmed (1998); also Ahmed (1999b: 38). Reprinted with permission of the publisher.

In chapter 20, Thomas Homer-Dixon and Tom Deligiannis three figures were drafted by

the authors for this volume and the fourth is taken from a previous publication by one

author:

*  Figure 20.1: Supply-induced scarcity.

* Figure 20.2: Demand-induced scarcity.

* Figure 20.3: Structural scarcity.

* Figure 20.4: The Toronto Group’s Core Model of the Causal Links between Environ-
mental Scarcity and violence. Source: Homer-Dixon (1999). Reprinted with permission
of the author.

In chapter 21, Simon J.A. Mason, Tobias Hagmann, Christine Bichsel, Eva Ludi and

Yacob Arsano reproduced a map with the permission of the copyright holder and com-

piled a table based on data by UN organizations that are in the public domain:

* Figure 21.1: Countries of the Nile Basin. Source: From Amer et al. (2005) © EAWAG,
Duebendorf, 2005; reproduced with permission of Eawag,.

e Table 21.1: Food security in the Nile Countries, Source: Mason 2004, based on data
from: a) FAO (2000b); b) FAO (2000a); ¢) FAO (2000c¢); d) UNDP (2000); and e) UN-
FPA (2002) that are in the public domain.

In chapter 22, Saleemn H. Ali produced a new table based on his own analysis.
* Table 22.1: Divergent Arguments on Sustainability of Mineral Extraction Activities.
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In chapter 23, Klaus-Dietmar Jacoby relies in his tables and figures on official IEA data for
which permission was granted by IEA to reproduce them in this volume:

Figure 23.1: IEA Gulf War Contingency Response Plan.

Figure 23.2: Stock release and increased production, 2005 IEA Collective Action.
Figure 23.3: Oil import dependence in IEA.

Figure 23.4: Natural gas import dependence in [EA.

Table 23.1: Total IEA Response, 2005 IEA Collective Action.

Table 23.2: World Primary Energy Demand in the Reference Scenario (Mtoe).

Table 23.3: World Oil Production in the Reference Scenario (million barrels per day).

The Copyright for the IEA figures and tables remains with IEA.

In chapter 24, Leo Schrattenholzer used three tables from previous publications to which
he was a co-author and a table and figure of colleagues at IIASA for which permission was
obtained.

Figure 24.1: Annual Production and Known Reserves of Crude Oil and Natural Gas
(1945-1995). Source: Nakicenovic/McDonald/Griibler (1998).

Table 24.1: Typology of LongTerm Energy-Economy-Environment Scenarios according
to IPCC-SRES. Source: Nakicenovic/Swart (2000); Metz/Davidson/Swart/Pan (2001).
Permission was granted by the IPCC. This table was taken from the IPCC Special Re-
port on Emissions Scenarios (2001) that was published by Cambridge University Press.
Table 24.2: Selected results and indicators of sustainable development scenarios. Indica-
tors of long-term energy security are emphasized. Source: Schrattenholzer/Miketa/Ria-
hi/Roehrl/Strubegger/ Totschnig/Zhu (2004).

Table 24.3: Selected results and indicators of CO2 mitigation scenarios. Indicators of
long-term energy security are emphasized. Source: Schrattenholzer/Miketa/Riahi/Roe-
hrl/ Strubegger/Totschnig/Zhu (2004).

Table 24.4: Selected results and indicators of high-impact scenarios. Indicators of long-
term energy security are emphasized. Source: Schrattenholzer/Miketa/Riahi/Roehrl/
Strubegger/Totschnig/Zhu (2004).

In chapter 25, Werner Zittel and Joerg Schindler in six figures and one table provided their
own analysis that are partly based on other cited statistical sources:

Figure 25.1: Oil production of countries/regions outside OPEC and FSU. Estimates for
200§ based on government statistics, analysis and projection by LBST. Source: IHS
2003; BP St. Rev. 2005

Figure 25.2: Annual gas production 1920-2004 and extrapolation. Source: History: THS
Energy (2005); projection: LBST (Schindler/Zittel 2006).

Figure 25.3: Gas production forecast for Russia. Source: Laherrere (2003), LBST esti-
mate (2004).

Figure 25.4: Worldwide Gas production according to LBST Scenario Calculations.
Source: IHS Energy (2005); BP Statistical Review of Energy (2005); Projection: LBST
(2003).

Figure 25.5: ‘High fossil’ scenarios of future production of fossil and nuclear fuels.
Source: for oil and gas: Campbell/ASPO (2005); coal and nuclear scenario: LBST
(Schindler/Zittel 2006).

Figure 25.6: ‘Low fossil’ scenario of future production of fossil and nuclear fuels.
Source: for oil, gas, coal, and nuclear scenario: LBST (Schindler/Zittel 2006).

Figure 25.7: Possible market penetration of renewable energy sources. Sources: LBST
(Schindler/Zittel 2006).

Table 25.1: Remaining proven oil reserves for ‘ME Five’. Sources: [1] O&GJ, 19 Decem-
ber 2005 (for 1 January 2006); [2] BP, June 2005 (until end of 2004); [3] ASPO Newslet-
ter, 62, February 2006; [4] Bakhtiari, February 2006.
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In chapter 26, André P.C. Faaij drafted two figures and compiled two tables that are based

on cited scientific sources that are used under the fair use clause:

* Figure 26.1: Projections for global final energy demand for the four IPCC scenarios and
energy models as used in Fig. 2.2. (A1, A2, Br, B2). Source: Based on IPCC (2000).

* Figure 26.2: Geographical potential of woody biomass energy crops as assessed for the
four SRES scenarios over time, as well as the simulated total primary energy consump-
tion. Source: Based on Hoogwijk/Faaij/Eickhout/de Vries/Turkenburg (2003).

e Table 26.1: Overview of the global potential bio-energy supply in the long term for a
number of categories, and the main pre-conditions and assumptions that determine
these potentials. Sources: Compiled by the author based on: Hoogwijk/Faaij/van den
Broek/Berndes/Gielen/ Turkenburg (2003): Berndes/Hoogwijk/van den Broek (2003);
Smeets/Faaij/Lewandowski/Turkenburg (2007); Hoogwijk/Faaij/Eick-hout/de Vries/
Turkenburg (2005).

e Table 26.2: Generic overview of performance projections for different options and bio-
mass markets on shorter (~5) and longer (>~20) years. Source: Based on data in Faaij
(2006).

In chapter 27, David Faiman drafted eight figures and compiled one table based on statis-

tical data published by IEA (2003) that are in the public domain:

*  Figure 27.1: World electricity production during the years 1994-2003. Growth rate = 395
TWh per year.

*  Figure 27.5: Electricity production in Mexico during the years 1994-2003. Growth rate =
8.2 TWh per year.

* Figure 27.6: Electricity production in Chile during the years 1994-2003. Growth rate =
2.5 TWh per year.

* Figure 27.7: Electricity production in Spain during the years 1994-2003. Growth rate =
10.6 TWh per year.

* Figure 27.8: Electricity production in South Africa during the years 1994-2003. Growth
rate = 4.0 TWh per year.

* Figure 27.9: Electricity production in Saudi Arabia during the years 1994-2003. Growth
rate = 5.7 TWh per year.

* Figure 27.10: Electricity production in India during the years 1994-2003. Growth rate =
23.4 TWh per year.

* Figure 27.11: Electricity production in Australia during the years 1994-2003. Growth rate
= 6.6 TWh per year.

e Table 27.1: World electricity generation statistics on a regional basis and linear projec-
tions to the year 2012.

Two figures are based on photos taken by the author for which he holds the copyright:

* Figure 27.3: CPV cell module exposed at 1000X at the 400 m* PETAL solar dish test fa-
cility in Sede Boger, Israel.

* Figure 27.4: A large pre-commercial CPV system under test in Phoenix, AZ, USA.

One figure and one table are based on internet sources that are in the public domain:

* Figure 27.2: Distribution of the world’s deserts. Source: U.S. Geological Survey; at: <ht-
tp://geology.com/records/sahara-desert-map.gif>.

o Table 27.2: Estimated area of desert land required for enabling each geographical region
to freeze its fossil fuel requirements at the anticipated 2012 level. Source: <www.geo-
source.ac.uk/worldguide/guide_deserts.html> after Chambers Book of Facts (2003).

In chapter 28, Franz Trieb, Wolfram Krewitt and Nadine May used several figures that are
based on studies (MED-CSP 2005; TRANS-CSP 2006) to which they contributed:

* Figure 28.1: Countries of the EU-MENA region analysed within the MED-CSP Study.

* Figure 28.2: Gross electricity consumption of countries analysed.
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* Figure 28.3: Water demand projection in the MENA countries in the MED-CSP scenar-
io.

* Figure 28.4: Maps of renewable energy yields of different sources in the EU-MENA.

* Figure 28.5: Annual Direct Solar Irradiance in the Southern EU-MENA Region.

* Figure 28.6: Share of different technologies for electricity generation in the year 2000.

* Figure 28.7: Total electricity consumption and share of different technologies for elec-
tricity generation in the analysed countries in the year 2050 according to the MED-CSP
scenario.

* Figure 28.8: Annual electricity demand and generation within the countries analysed in
the MED-CSP scenario.

* Figure 28.9: Installed power capacity and peak load within the analysed countries in the
MED-CSP scenario.

* Figure 28.10: Example of electricity costs and learning in the MED-CSP scenario.
Source: MED-CSP 2005.

* Figure 28.11: CO2 emissions of electricity generation in million tons per year for all
countries for the MED-CSP scenario and emissions that would occur in a business as
usual case (BAU).

* Figure 28.13: Three samples of high voltage direct current (HVDC) interconnections be-
tween Europe, the Middle East, and North Africa (EUMENA) analysed for potential
environmental impacts and costs. Source: TRANS-CSP (2006).

* Figure 28.14: Vision of a future Trans-Mediterranean HVDC electricity grid intercon-
necting sites of high renewable electricity potentials in Europe and beyond. Source:
Trieb/Mueller-Steinhagen (2007).

* Figure 28.15: A scenario of the power sector in 30 European countries aiming at eco-
nomic and ecological sustainability using a balanced mix of national and imported re-
newable electricity sources. Source: TRANS-CSP (2006).

e Table 28.1: Some characteristics of contemporary power technologies. Source: The au-
thors.

For one additional figure the permission was granted by the authors.

* Figure 28.12: A new circuit of development: CO2 reduction in Europe fosters develop-
ment for North Africa and the Middle East. Source: Kabariti/Moeller/Knies (2003).
Permission was granted and a more recent version was supplied by Gerhard Knies.

In chapter 30, Gareth M. Winrow compiled two tables based on published sources under

the fair use clause:

e Table 30.1: Electricity Demand Scenarios by MENR (kWh). Source: Isik (2004: 4).

e Table 30.2: Natural Gas Supply and Demand Scenarios (bcm). Source: BOTAS website;
at: <http://www.botas.gov.tr/eng/naturalgas/ng_sup_dem. asp> (21 September 2005).

In chapter 31, Nogoye Thiam produced three diagrams and one table based on published

sources by the IEA, the national energy ministries of Mali and Senegal, the U.S. Depart-

ment of Energy and reproduced two maps from US universities that are all in the public
domain:

* Figure 31.1: 1973 and 2003 Regional Shares of Total Final Energy Consumption. Source:
IEA; at: <http://www.iea.org/statist/index.htm>.

* Figure 31.2: Africa’s Share of Total Primary Energy Supply in 2003. Source: IEA (2006);
at: <http://www.iea.org/statist/index.htm>.

* Figure 31.3: Energy consumption profiles for Mali and Senegal in 2004. Source: Pro-
duced by this author based on annual reports by the National Ministries of Energy in
Mali and Senegal.

* Figure 31.4: Map of oil and gas fields and pipelines in West Africa: Source: U.S. Depart-
ment of Energy; at: <http://www.eia.doe.gov/emeu/ cabs/archives/africa/wafrica.pdf>.
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* Figure 31.5: West African Gas Pipeline (WAGP). Source: U.S. Department of Energy, En-
ergy Information Administration; at: <http://www.eia.doe.gov/emeu/ cabs/wagp.html>.

* Figure 31.6: Map of Mali. Source: The University of Texas at Austin, Perry-Castafieda Li-
brary Map Collection; at: <http://www.lib.utexas.edu/maps/africa/mali_relg4.jpg>.
The map is in the public domain.

* Figure 31.7: Map of ECOWAS countries. Source: University of Purdue, West Africa Pow-
er Pool Development Group, ECOWAS; at: <http://www.purdue.edu/dp/energy/imag-
es/ECOWAS.gif>. The map is in the public domain.

e Table 31.1: Stoves Efficiency. Source: Ministry of Energy and Mines and PERACOD
(2005).

The text in the following boxes is based on the author’s research:

e Box 3L1: West African Gas Pipeline (WAGP).

* Box 31.2: Biofuel: Mali’s experience with pourghere.

e Box 313: The West African Power Pool (WAPP).

In chapter 32, Rolf Linkohr reproduced one map for which permission was obtained.

* Figure 32.1: Solar cell land requirements where six boxes (100 km on a side), in areas of
high solar radiation, can each provide 3.3 TW of electrical power. Source: Smalley
(2005).

In chapter 33, Ursula Oswald Spring designed and reproduced figures, compiled tables and

wrote text in boxes that rely on the author’s previous publications and on new research:

* Figure 33.1: Conditions of the Structural Adjustment Policy (SAP) of the IMF for Debt
Repayment in Developing Countries. Source: Strahm/Oswald (1990: 130).

* Figure 33.6: International migrants and refugees (1960-2005). Source: UN (2006); at:
<http://esa.un.org/migration/>.

* Figure 33.11: Food sovereignty: equal access to food and symetrical access to food con-
sumption. Source: Chavez/Avila/Shamah (2007); modified by Oswald (2007a).

o Table 33.1: Models of World Global Food Consumption by Social Classes. Source:
Lang/Heaseman (2004 or 2005: 195), modified by Oswald.

o Table 33.4: Advantages and disadvantages in the food production sectors. Source: Com-
piled by the author.

* Box 33.4: Major survival strategies. Source: Oswald (1991, 2007, 2008a).

The following figures were reproduced from websites of international organizations and

national agencies that are in the public domain:

* Figure 33.2: Vicious circle of hunger, undernourishment, poverty, and ignorance.
Source: Chavez/Avila/Shamah (2007: 208).

* Figure 33.3: Food Production, Prices, and Undernourishment. Source: FAOSTATS Mil-
lenium Ecosystem Assessment.

* Figure 33.4: The Global Hunger Index Progress towards the MDGs. Source: IFPRI
(2007); at: <http://www.ifpri.org/media/20071012GHI/ GHIMapo7hr.jpg>.

* Figure 33.5: Proportion of Undernourished in Developing Regions. Source: FAO/IFAD/
WEP (2002: 9).

* Figure 33.7: Undernourished Population in Latin America and in the Caribbean. Source:
The estimates by CEPAL (2004) are based on FAO data.

* Figure 33.8: Comparison of national surveys on food, nutritional stage of children be-
low 5 years of age. Source: National Nutritional Survey (INNSZ 1974, 1979, 1989, 1996).

* Figure 33.9: Map of municipalities in Mexico with high and very high needs for nutri-
tional attention. Source: Chavez/Avila/Samanah (2007), based on the National Survey
of Nutrition (200%).

* Figure 33.10: Programme ‘Fome zero’ (without hunger) in Brazil. Source: Instituto Ci-
dadania (2001), Sao Paulo, Brazil.
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e Table 33.2: Social Vulnerability and Internal Gaps in Wealth and Income in Mexico.
Source: INEGI (2005) and Bank of Mexico (2004).

* Table 33.3: Nutritional Priority in 2,443 Municipalities in Mexico. Source: Chéavez/Avi-
la/Shamana (2006); based on the National Survey of Nutrition (INNSZ 2005).

e Box 33.1: The evolution of the concept of food security within the FAO.

e Box 33.2: Concept of food sovereignty as developed by social movements.

e Box 33.3: Food Sovereignty Document, September 2005. Source: <http://www.aefjn.be/
index.php?option=com_content&task=view&id=31&Itemid=37>.

In chapter 35, Selim Kapur, Burcak Kapur, Erban Akca, Hari Eswaran and Mustafa

Aydyn have designed the following figures and compiled the table based on their own

research and on governmental soruces:

* Figure 35.1: The irrigation basins of the GAP. Source: <www.gap.gov.tr>.

* Figure 35.2: Agricultural added value in the GAP per capita

* Figure 35.3: Actual and potential salinity of the Harran Plain in 1985. Sources: Din¢/Ka-
pur (1991); Senol/Yegingil/Ding/Oztiirk (1991); Ozkutlu/ince (1999).

* Figure 35.5: Harran project activity chart. Source: modified from Kapur/Eswaran/Ak¢a/
Dingil (2002).

e Table 35.1: Comparison of the whole product in Turkey with increase of some crops af-
ter the GAP irrigation.

The permission was obtained by the authors to reproduce these figures:

* Figure 35.4: The land suitability map of the Harran Plain. Source: Senol/Yegingil/Ding/
Oztiirk (1991).

In chapter 36, Hans-Georg Boble reproduced this figure that is in the public domain.
* Figure 36.1: The Sustainable Livelihood Framework. Source: DFID (1999).

In chapter 37, Guénaél Rodier and Mary Kay Kindhauser based table 37.1 on WHO data:
e Table 37.1: Cases and deaths from recent outbreaks. Source: WHO Statistics; at: <http://
www.who.int/research/en/>.

In chapter 38, Jennifer Leaning created two figures based on data by UN and UNDP pub-

lications and designed a figure based on UNWTO data that are all in the public domain:

* Figure 38.1: Population of the World 1950-2050 according to different projection vari-
ants. Source: Created by the author based on data from: United Nations Population Di-
vision, World Population Prospects: The 2006 Revision Population Database; at: <ht-
tp://esa.un.org/unpp/>.

* Figure 38.2: Urban and rural population of the world, 1950-2030. Source: Created by
the author based on data from: United Nations Population Division, World Urbaniza-
tion Prospects: The 2007 Revision Population Database; at: <http://esa.un.org/unup/
index.asp>.

* Figure 38.3: Growing Disparities between the Rich and the Poor. Source: Based on data
from: UNDP (2006: 288-290). In 1980 data were available on fewer countries than in
2004.

* Figure 38.4: Change in water run-off compared with average 1961-1990 (%) for 2050
based on IPCC Scenario A1 Source: UNDP (2006: 162); at: <http://www.hdr.un-
dp.org>.

* Figure 38.5: International Tourist Arrivals (1950-2005). Source: Created by author based
on data from: UNWTO (2006: Annex 3); at: <http://www.worldtourism.org/facts/
menu.html>.
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In chapter 39, Fred Eboko and Tereza Nemeckova reproduced a figure that is in the public

domain:

* Figure 39.1: Political Map of Southern Africa (2005). Source: University of Texas at Aus-
tin, Perry-Castafieda Library Map Collection; at: <http://www.lib.utexas.edu/maps/
ciao7/bots-wana_sm_2007.gif>.

They produced four tables based on data by international organizations and national agen-

cies that are in the public domain:

o Table 39.1: HIV and AIDS statistics in Sub-Saharan Africa, 2001 and 2007 Source: UN-
AIDS (2007: 7).

o Table 39.2: Botswana key figures (2007). Source: OECD (2007: 135).

o Table 39.3: HIV prevalence by residence and age (2003), in percentages. Source: AIDS
surveillance 2003; at: <www.naca.gov.bw/documents/flyer_english_A4.pdf>: 3.

o Table 39.4: HIV prevalence among men and women aged 15-49 years (2003), in percent-
ages. Source: AIDS surveillance 2003; at: <www.naca.gov.bw/documents/flyer_english

_Agq.pdf>: 3.

In chapter 40, Isabel Fischer and Mohammad Musfequs Salehin reproduced a figure from
a previous publication of one author and compiled a table based on UNDP data that are
public:

* Figure 40.2: Health, poverty and human security interactions. Source: Salehin (2005:
10).

e Table 40.1: Country Facts Vietnam, Bangladesh and Japan. Source: UNDP’s HDR
(2007/2008), selected Indicators for Vietnam, Bangladesh and Japan; at: <http://hdr-
stats.undp.org/indicators/>.

e Box 411: Millennium Development Goals on Health Issues. Source: United Nations
Millennium Declaration; at: <http://www.un.org/millennium/>; UNDP (2000): Millen-
nium Development Goals, at: <http://www.undp.org/mdg/basics.shtml> and at: <http://
www.undp.org/mdg/goallist.shtml>.

For the reproduction of this figure they obtained permission from the copyright holder:

* Figure 40.1: Human Security and its Relationship to Health. Source: Chen/Narasimhan
(2003: 6).

In chapter 41, Tony Allan offered his own scientific estimates in the following five tables to

data supplied in the literature:

o Table 41.1: Estimates of global use of water and 'trade' in virtual water. Source: Hoek-
stra/Chapagain (2004) and author’s estimates.

e Table 41.2: Population estimates for more and less developed economies - UN medium
variant in millions. Source: UN 2004, Medium Variant, US Census Bureau, historic esti-
mates and author’s interpolations.

e Table 41.3: Water use estimates per head in litres per day assuming level use by less de-
veloped economies and a reduction by users in more developed economies. Source:
Hoekstra/Chapagain (2004) and author’s estimates.

e Table 41.4: Water use in more and less developed regions on the basis of population es-
timates [medium variant] and projected use in Laces same as in 2000. Source: Author’s
estimates.

e Table 41.5: Estimates of water use per head - more and less developed economies.
Source: Chapagain/Hoekstra (2004b) and author’s estimates.

He obtained the permission of the authors to reproduce this table and figure:

e Table 41.6: Global Virtual Water Crop and Livestock Related ‘Exports’ and ‘Imports’ by
region. Source: Chapagain/Hoekstra (2004): 46.
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* Figure 41.1: The national water footprint per capita and the contribution of different
consumption categories for some selected countries. Source: Hoekstra/Chapagain
(2007: 44).

In chapter 42, Vandana Shiva compiled table 42.1 comparing the Himalayan and the
Peninsular Components.

In chapter 43, Bastien Affeltranger compiled two tables based on published sources:

o Table 43.1: Mckong River Basin - Hydrological contributions from riparian countries
Source: Wolf (1999).

e Table 43.2: Estimation of damages of the 2005 flood in the Lower Mekong countries.
Source: MRC Website; at: <http://www.mrcmekong.org/programmes/flood.htm>.

In chapter 44, Mustafa Aydin and Fulya Ereker appreciate the permission of the copyright

holders to reproduce the following figures and tables.

* Figure 44.1: General Layout of the Euphrates-Tigris Basin. Source: Altynbilek (2004:
7).

 Figure 44.2: Average Annual Flow Values for Euphrates-Tigris Rivers. Source: Altynbilek
(2004: 19).

* Figure 44.3: Dams in the Euphrates-Tigris Basin. Source: Allan (2002, Annexes).

e Table 44.1: Potential Water Demands on the Euphrates (mcm). Source: Beaumont
(1998: 179).

o Table 44.2: Potential Water Demands on the Tigris (mcm). Source: Beaumont (1998:
182).

e Table 44.3: GAP Land and Water Resources Development Projects. Source: GAP Re-
gional Development Administration (2006: 2).

In chapter 45, Bassam Ossama Hayek reproduced this map that is in the public domain:

* Figure 45.2: Map of Jordan. Source: University of Texas at Austin, Perry-Castafieda Li-
brary Map Collection; at: <http://www.lib.utexas.edu/maps/middle_east_and_asia/jor-
dan_rel_2004.jpg>. This map is in the public domain.

The following figure and table was reproduced from a publication of the Jordanian Minis-

try of Water and Irrigation that is in the public domain:

* Figure 45.3: Water use distribution among sectors (million cubic meters supplied), in
2000. Source: Ministry of Water and Irrigation (2002: 9).

e Table 45.1: Projected water demand per sector (million cubic metres, MCM). Source:
Ministry of Water and Irrigation (2002: 9).

Permission was granted by Otto Simonett of UNEP/GRID with the consent of the

designer to reproduce this figure:

* Figure 45.1: Availability of Freshwater in 2000. Average River Flows and Groundwater
Recharge. Source: Designed by Philippe Rekacewicz, UNEP/GRID-Arendal (2000); in:
World Resources Institute: World Resources 2000-2001, 'People and Ecosystems: the
Fraying Web of Life' (Washington, D.C.: WRI); at: <http://maps.grida.no/go/graphic/
freshwater-availability-groundwater-and-river-flow>.

In chapter 48, Emad Adly and Tarek Ahmed reproduced the following three maps and sat-

ellite images as well as four tables that are based on sources that are in the public domain:

* Figure 48.1: The Nile River Basin. Source: NBI (2005); at: (<http://www.nilebasin.
org>).

* Figure 48.2: Satellite Image of the Nile River. Source: NASA, Visible World; Credit Jeff
Schmaltz, MODIS Rapid Response Team, NASA/GSFC, Sensor Terra/MODIS, 27 Au-
gust 2003; <http://veimages.gsfc.nasa.gov/5724/Egypt.A2003235.0845.250m.jpg>.
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* Figure 48.3: Rainfall Patterns in the Nile Basin. Source: SPIDER International Ltd.
(1994, 1997): Water Resources Atlas of the River Nile Basin (Ottawa: Canadian Interna-
tional Development Agency).

o Table 48.1: Population Growth in the Nile Basin Countries. Sources: Data for 1950 and
2000 and projections for 2025 and 2050: UN (2007); at: <http://esa.un.org/unpp>.
Compiled by H.G. Brauch, 23 January 2008.

o Table 48.2: Per Capita Share of Water Consumption (m3/year) in Riparian Countries in
1995, and Anticipated Share in 2025 and 2050. Source: FAO, Natural Resources Man-
agement and Environment Department, 1997: Irrigation Potential in Africa: A Basin Ap-
proach (Rome: FAO); at: <www.fao.org/docrep/w4347E/w4347eok.htm>.

o Table 48.3: Estimated Water Balance of Egypt in 1997 and 2017 (in km3/year). Source:
Egypt, Ministry of Water Resources and Irrigation (2002).

e Table 48.4: Indicators Used to Report on the State of Food Security in Egypt. Source:
Egypt, Ministry of Water Resources and Irrigation (2003).

In chapter 49, Patricia Kameri-Mbote and Kithure Kindiki reproduced three maps that are
in the public domain (FAO, USDA) and obtained permission from the copyright holders to
reproduce the first map:

* Figure 49.1: Landcover Classes in the Nile Basin. Source: IUCN: Water Resources E At-
las. Watersheds of the World; at: <http://www.iucn.org/themes/wani/eatlas/html/
afrs.html>; © World Resources Institute (2003). WRI was informed three times and did
not object the reproduction under the fair use clause.

* Figure 49.2: The Upper Nile Basin and Lake Victoria. Source: USDA, Production Esti-
mates and Crop Assessment Division Foreign Agricultural Service: at: <http://www.
fas.usda.gov/pecad/highlights/2005/09/uganda_26sep2005/images/nile_basin.htm>.

* Figure 49.3: Population Distribution on the Nile Basin in 2005 and 2030. Source: FAO
<http://www.faonile.org/images/PopulationDistribution29gNov.png>.

* Figure 49.4: Figure 50.4: Dominant Crops in the Nile Basin Farming System. Source:
FAON:ile; at: <http://www.faonile.org/images/dorminantcrops.png>.

In chapter 50, Peter Ashton and Anthony Turton designed three figures based on data that

are either in the public domain or on their own data.

* Figure 50.1: Map of Africa showing the locations and names of the continent's 63 inter-
national (shared) river basins. Source: Map modified and redrawn from UNEP (2002:
27), plus own data.

* Figure 50.2: Map of Southern Africa, showing the international (shared) aquifer systems
used by the SADC states. Source: Map is drawn from data in UNESCO-ISARM (2004:
7), plus own data.

* Figure 50.3: Map of Southern Africa showing the locations of large water supply dams
in relation to the shared river basins in Southern Africa. Source: Map drawn from data
in WCD (2000: 370), plus own data.

* Box 50.1: “Protocol on Shared Watercourses in the Southern African Development
Community (SADC)” signed in 2000.

Two additional figures were drafted and two tables were compiled by the authors:

* Figure 50.4: Map of the Southern African Hydropolitical Complex.

* Figure 50.5: Schematic diagram illustrating the relationships between shared river basins
within the SADC region and countries comprising the Southern African Hydropolitical
Complex. Source: amended and redrawn from Turton (2003a: 294); Ashton/Turton
(2004: 7).

e Table 50.1: Countries sharing the international river basins found in the SADC region.

e Table 50.2: Projected Population Growth in SADC Countries, compared with other Af-
rican regions.
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In chapter s1, Martin Kipping appreciates the permission by the copyright holder to
reprint the following map:
* Table st.1: The Senegal River Basin. Source: Brantly/Ramsey (1998: 108).

In chapter 52, Maélis Borghese used these three figures based on her diploma thesis:

* Figure 52.1: Scheme: Realist-Oriented Regime Formation Process in Transboundary Ba-
sins. Source: Based on Borghese (2005).

* Figure 52.2: Scheme: Integrated Model of Regime Formation. Source: Based on Borgh-
ese (2005)

* Figure 52.6: Volta Basin Regime Genesis. Source: Based on Borghese (2005).

For the remaining figures and tables the author obtained the permission from the copy-

right holders:

* Figure 52.3: Map: Representation of the Volta River Basin Showing Political Boundaries.
Source: UNEP (2002: 2).

* Figure 52.4: Freshwater Stress and Scarcity in Africa by 2025. Source: UNECA (2000);
UNEP (1999).

* Figure 52.5: Map: Environmental Critical Areas in the Volta Basin. Source: UNEP
(2001), RCN 2/4.

e Table s2.1: Distribution of the Basin in the Six Riparian Countries. Sources: Data for
the Volta River Basin are from respective UNEP National Reports (UNEP 200r1a,
2001b, 2001c, 2001d, 2001€e, 2001f).

e Table 52.2: Annual Rainfall and Evaporation in the Riparian Countries of the Volta Ba-
sin. Source: Barry/Obuobie/Andrein/Andah/Pluquet (2004: 13).

e Table 52.3: Population projection in the Volta River basin. Source: UN, cited from: Bar-
ry/Obuobie/Andrein/Andah/Pluquet (2004: 22).

In chapter 53, Stefan Lindemann used one figure based on his diploma thesis:
* Figure §3.1: Political determinants of water regime formation and water regime effective-
ness.

In chapter 54, Martin Kipping is grateful to the copyright holders to reproduce the follow-

ing:

* Figure 54.1: The Aral Sea Basin’s Main Watercourses. Source: McKinney (2003: 189).

* Table 54.2: Origin of River Flow and Water Allocation in the Aral Sea Basin. Source:
Adapted from McKinney (2003: 193).

He compiled the following table based on data that are in the public domain or on

research by the author:

e Table s54.1: Socio-economic Indicators of the Aral Sea Basin’s Riparian Countries
(2005). Source: CIA Factbook (2005).

* Box 54.1: The Malthusian Discourse.

In chapter 55, Eva Rakel obtained permission from the copyright holders to reproduce:

* Figure 55.1: Map of Central Asian Countries. Source: Everett-Heath (2003).

* Figure 55.2: Images of a Shrinking Aral Sea (1960-2010). Source: Spoor/Krutov (2004/
2005): 285.

* Figure 55.3: Water Issues in the Ferghana Valley. Source: Victor Novikov; Philippe
Rekacewisz, UNEP/GRID-ARENDAI, April 2005, see at: <http://www.relief-web.int/rw/
RWB.NSF/dbgooLargeMaps/AHAA-6CYLV7?OpenDocument>. This figure is in the
public domain.

* Figure 55.4: Three Dimensional View of the Ferghana Valley Region. Source: UNEP
and: <http://www.reliefweb.int/rw/RWB.NSF/dbgooLargeMaps/AHAA-6CCRDG?Open
Document>. This figure is in the public domain.
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In chapter 56, Julia Wunderer compiled four tables based on public data:

e Table 56.1: Framework of Conflict Dimensions. Source: The author.

o Table s6.2: Conflict Dimensions of Water-Related Conflicts in Central Asia. Source:
The author.

e Table 56.3: The Central Asian Water Agreements. Source: Compiled by the author.

e Table 56.4: Central Asian Participation in International Water Law. Source: The author.

In chapter 57, Christopher Martius, Jochen Froebrich and Ernst-August Nuppenau devel-

oped their own figures and table based on public data:

* Figure 57.1: Irrigated Lowlands of the Amu Darya (Amu Darya Lowlands or ADL).
Source: The authors.

* Figure 57.2: Essential Utility Aspects of Water and Cross-cutting Themes for Achieving
IWRM in the Amu Darya Lowlands. Source: The authors.

* Figure 57.3: Generalized pattern for implementing key activities as partial elements with-
in an IWRM framework. Source: The authors.

e Table 57.1: Examples of key technologies to be implemented in the framework of an
IWRM concept for the ADL. Source: The authors.

In chapter §8, Mara Tignino compiled a table based on public data and used a map that is

in the public domain:

* Figure §8.1: Map of current International Committee of the Red Cross Water and Sani-
tation Programmes around the world. Source: ICRC; at: <www.icrc.org>.

* Table 58.1: Excerpts of relevant instruments on water security during armed conflicts.

In chapter 61, Alexander Sergunin included five maps that are all in the public domain:

* Figure 61.1: Map of the Russian Federation. Source: Map 3840, Rev. 2, January 2004.
United Nations, Department of Peacekeeping Operations, Cartographic Section. Re-
printed with permission.

* Figure 61.2: Political Map of Belarus (1997). Source: Map 3776, Rev. 3, January 2004.
United Nations, Department of Peacekeeping Operations, Cartographic Section. Re-
printed with permission.

* Figure 61.3: Political Map of Ukraine (1993). Source: Map 3773, Rev. 4, January 2005.
UN, Department of Peacekeeping Operations, Cartographic Section. Reprinted with
permission.

* Figure 61.4: Key Environmental Problem Areas in Russia. Source: University of Texas at
Austin, Perry-Castafieda Library Map Collection; at: <http://www.lib.utexas.edu/
maps/commonwealth/russia_environmentalg8.pdf> from the Handbook of Interna-
tional Economic Statistics (1996).

* Figure 61.5: Map of Radiation Hotspots Resulting from the Chernobyl Nuclear Power
Plant Accident in 1986. Source: University of Texas at Austin, Perry-Castafieda Library
Map Collection; at: <http://www.lib.utexas.edu/maps/commonwealth/chornobyl_
radiation96.jpg> from Handbook of International Economic Statistics 1996.

In chapter 62, P.S. Ramakrishnan used two figures and a table from his previous publica-

tions:

* Figure 62.1: Demojong, the land of hidden treasures: Pictorial depiction of holy sites in
West Sikkim, Eastern Himalayas. Source: Ramakrishnan (1996).

 Figure 62.4: Interdisciplinary interactions called for in tropical forest management and
conservation. Source: Ramakrishnan (2001).

o Table 62.1: TEK centred on the socially selected keystone species, Quercus spp., acting
as a trigger for rehabilitation of the mountain landscape in the Central Himalaya.
Source: Ramakrishnan (200r1).
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The Map of India is in the public domain:

* Figure 62.2: Map of India. Source: University of Texas at Austin, Perry-Castaneda Li-
brary Map Collection; at: <http://www.lib.utexas.edu/maps/middle_east_and_asia/india
_poloLjpg>.

He appreciates the permission of the author and publisher to reproduce this figure:

e Figure 62.3: Broad agro-ecosystem typologies linked to species richness (x-axis) and
agro-eco-system complexity. Source: Swift/Anderson (1993).

In chapter 63, Miranda A. Schreurs reproduced one map that is in the public domain:

* Figure 63.1: Map of East Asia (political), 2004. Source: University of Texas, Austin, PLC
map collection.

To reproduce the text in the box permission was granted by the IEA:

e Box 63.1: “China’s Share of World Energy Demand will Continue to Expand”. Execu-
titve Summary. Source: IEA (2007: 6-7).

In chapter 64, Mohammad El-Sayed Selim used one map that is in the public domain:
* Figure 64.1: Map of the member states of the Arab League. Source: <http://www.usira-
gprocon.org/images/Maps/Arableague.html>.

In chapter 66, Robin Twite reproduced three photos on the security fence separating Israel
and the West Bank for which he obtained permission from the photographer Dr. Gershon
Baskin.

In chapter 67, Mobhammed S. Dajani Daoudi compiled a table based on public sources:

e Table 67.1: Total agricultural areas in dunums, annual production in tons, and value in
USS$ in the eastern part of Israel’s segregation zone. Source: ARIJ, Agriculture & Biodi-
versity Research Unit (2003).

In chapter 69, Sam Moyo reproduced nine figures from which permission was granted by
UNEP-GRIP and the designer Philippe Rekacewicz, UNEP-Arendal. These figures are all in
the public domain:

* Figure 69.1: Major River Basins of Africa. Source: UNEP-GRIP, Vital Graphics; at: <ht-
tp://www.unep.org/vitalwater/03.htm#o4>.

* Figure 69.2: Fresh Water Stress in 2000 and Projection for 2025. Source: UNEP-GRIP,
Vital Graphics; at: <http://www.unep.org/vitalwater/25-waterstress-world.htm>.

* Figure 69.3: Water Availability and Water Stress in Africa in 2000 and 2005. Source:
UNEP-GRIP, Vital Graphics; at: <http://www.grida.no/climate/vitalafrica/english/1s.
htm>.

* Figure 69.4: Aridity Zones in Africa. Source: UNEP-GRIP, Vital Graphics; at: <http://
www.grida.no/ climate/vitalafrica/english/25.htm>.

* Figure 69.5: Deforestation in Africa. Source: UNEP-GRIP, Vital Graphics; at: <http://
www.grida.no/ climate/vitalafrica/english/o7.htm >.

* Figure 69.6: Food Production in Africa and the World. Food Production Index, Net per
Capita (PIN base 1989-1991). Source: UNEP-GRIP, Vital Graphics; at: <http://www.gri-
da.no/climate/vitalafrica/english/26.htm>.

* Figure 69.7: Food Shortages, chronic malnutrition, famines and conflicts in Africa dur-
ing the 1990’s. Source: UNEPGRIP, Vital Graphics; at: <http://www.grida.no/climate/
vitalafrica/english/27.htm>. Permission was obtained from Philippe Rekacewicz,
UNEP-Arendal.

* Figure 69.8: Freshwater Stress and Scarcity in Africa by 2025. Source: UNEP-GRIP, Vital
Graphics; at: <http://www.unep.org/vitalwater/25-waterstress-africa.htm>.
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* Figure 69.9: People Affected by Natural Disasters in Africa. Source: UNEP-GRIP, Vital
Graphics; at: <http://www.grida.no/climate/vitalafrica/english/08.htm>.

In chapter 71, Vicken Cheterian is grateful to ENVSEC and to UNEP/GRID for permitting

him to reproduce the following box and five maps from its publications on the Caucasus:

* Box 71.1: EnvSec activities with a specific focus on the Southern Caucasus. Source: En-
vSec; at: <http://www. envsec.org/about.php> and <http://www.envsec.org/south-
cauc/index.php#maps>.

* Figure 71.1: Environment and Security Priority Areas in the Southern Caucasus. Source:
EnvSec; at: <http://www.envsec.org/southcauc/maps/priorities.jpg>.

* Figure 71.2: National environment and security issues in Armenia. Source: EnvSec; at:
<http://www.envsec.org/southcauc/maps/armenia.jpg>.

* Figure 71.3: National environment and security issues in Georgia. Source: EnvSec; at: <
http://www.envsec.org/southcauc/maps/georgia.jpg>.

* Figure 71.4: National environment and security issues in Azerbaijan. Source: EnvSec; at:
<http://www.envsec.org/southcauc/maps/azerbaijan.jpg>.

* Figure 71.5: Transportation and communication links in Southern Caucasia Source: En-
vSec; at: <http://www.envsec.org/southcauc/maps/transports.jpg>.

In chapter 72, Jon Barnett is grateful for permission to reproduce this map:

* Figure 72.1: The Asia-Pacific Region. Source: The author.

¢ The following two tables rely on data by the ADB and the UN that are in the public do-
main.

e Table 72.1: Selected Indicators on the Asia-Pacific Region. Source: ADB (2004).

o Table 72.2: Population Change for Selected Asia-Pacific Countries. Source: UN (2004).

The author compiled the following two tables based on his own research:

e Table 72.3: Some Selected Environmental Problems for Selected Countries In The Asia-
Pacific Region. Source: Compiled by the author.

e Table 72.4: Contrasting Climate Change and Atoll Countries with Water Problems in
China. Source: Compiled by the author.

In chapter 73, Gunbild Hoogensen included two maps that are in the public domain:

* Figure 73.1: Map of the Arctic Region. Source: University of Texas at Austin, Perry-
Castafieda Library Map Collection; at: <http://www.lib.utexas.edu/maps/islands_
oceans_poles/arctic_ref 802647_1999.jpg>.

* Figure 73.2: Map of the Antarctic Region. Source: University of Texas at Austin, Perry-
Castafieda Library Map Collection; at: <http://www.lib.utexas.edu/maps/islands_
oceans_poles/antarctic_ref802648_1999.pdf>.

In chapter 74, Hans Giinter Brauch compiled five tables based on sources that are in the

public domain or were adapted and developed further based on the cited literature:

e Table 74.1: Contextualizing human security concepts, pillars, and policy agendas.
Source: compiled by the author.

e Table 74.2: Systematic overview on referent objects, key values, nature of threats, and
agents of insecurity and policy agendas referred to in the debate in the United Nations
General Assembly on 22 May 2008. Source: speeches analysed by the author.

e Table 74.3: Four Pillars of Human Security. Source: The table was stimulated by Ulbert
and Werthes (2008: 21) who developed it based on Hampson/Daudelin/Hay/Martin/
Reid (2002: 33).

» Table 74.4: Compilation of Human Security Threats, Challenges, Vulnerabilities, Risks:
Source: Brauch (2005a: 80).
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e Table 74.5: ‘Human Security’ Policies and Measures for Coping with Environmental
Threats, Challenges, Vulnerabilities, and Risks for ‘Ecosystems’ and ‘Sustainability’.
Source: compiled by the author.

In chapter 75, Claudia F. Fuentes Julio and Hans Giinter Brauch compiled the following

four tables based on data that are in the public domain and on their previous publications.

* Box 75.1: Excerpts from the paper for the Greek Presidency on: “Human security and
the climate change impact on vulnerable groups” of 8 May 2007. Source: HSN, docu-
ments of the 9™ Ministerial in Slovenia, 17-18 May 2007; at: <http://www.humansecuri-
tynetwork.org/docs/ 2007-ministerial-meeting-04-greek%2opaper. doc>.

e Table 75.1: Countries of the Human Security Network. Source: Population: PRB 2005:
2005 World Population Data Set; Human Development Index. GDP per capita: UNDP
2005; Membership in multilateral international organizations. Source: Compiled and
updated by Hans Guenter Brauch.

e Table 75.2: Agendas of nine Ministerial Meetings of the HSN (1999-2007). Source:
Compilation by the authors based on “Chair’s Summary” of the Ministerial Meetings of
the HSN.

e Table 75.3: List of Lead and Partner Countries for HSN Activities. Source: at: <http: //
www.humansecuritynetwork.org/docs/Table%200f%20Lead%20and%z20Partner%20
Countries-e.php>.

* Table 75.4: The Human Security Network and the four pillars of the Human Security
Concept. Source: Hans Gilinter Brauch for UNESCO (2006, 2008).

In chapter 76, the three tables are based on compilations by the author Abdus Sabur:
e Table 76.1: Dimensions of National and Human Security.

e Table 76.2: Human Security Issues and Possible Responses.

o Table 76.3: Human Security Issues in South Asia and Possible Responses.

In chapter 77, Sascha Werthes and Tobias Debiel reproduced a figure from a previous pub-

lication in German:

* Figure 77.1: The Horizontal and Vertical Security Agenda Extension. Source: Debiel/
Werthes (2005: 10).

In chapter 78, Béchir Chourou acknowledges the permission of the copyright holder to use

the following material:

* Figure 78.2: Western Sahara. Source: Map 3175, Rev. 2, January 2004. United Nations,
Department of Peacekeeping Operations, Cartographic Section. Reprinted with permis-
sion; at: <http://www.un.org/Depts/Cartographic/map/profile/wsa-hara.pdf>.

e Table 78.1: Direct and Indirect Threats to Human Security. Source: Bajpai (2000: 40).

The following map and the material reproduced in the table are in the public domain;

* Figure 78.1: Map of the wider Magheb consisting of Algeria, Libya, Mauritania, Moroc-
co and Tunisia. Source: This map is in the public domain and not protected by copy-
right; at: <http://www.maghrebarab.com/maghreb_arab_map.html>.

o Table 78.3: Selected social and economic indicators for the ‘Core’ Maghreb. Source:
UNDP’s Human Development Report 2006.

This table was compiled by the author:

e Table 78.2: History of Regimes in the Maghreb.

In chapter 79, Zarina Othman reproduced a map that is in the public domain and com-
piled three tables based on data that are also in the public domain or a result of her own
research:



XLIV Permissions and Credits

* Figure 79.1: Map of Southeast Asia and of the ASEAN Countries. Source: University of
Texas at Austin, Perry-Castafnieda Library Map Collection. This map is in the public do-
main; at: <http://www.lib.utexas.edu/maps/middle_east_and_asia/southeast_asia_pol_
2003.jpg>.

o Table 79.1: Membership of Southeast Asian countries in regional IGOS and NGOs.
Source: Compiled by the author.

e Table 79.2: Demographic and Socio-Economic Information of ASEAN States. Source:
CIA (2007); at: <https://www.cia.gov/library/publications/the-world-factbook/> (15 May
2007); and at: http://www.aseansec.org (2§ February 2008). Compiled by the author.

* Table 79.3: Characteristics of Comprehensive Security and Human Security. Source:
Compiled by the author.

In chapter 80, Nana K. Poku and Bjorg Sandkjaer in their figures and tables rely on data

from the UN and other international organizations that are in the public domain.

* Figure 80.1: The increase in proportion of hungry is the greatest in sub-Saharan Africa.
Source: United Nations (2005: 8).

* Figure 80.2: Undernourished in Africa, estimated and projected, in millions. Source:
United Nations (2005) and United Nations Millennium Development Goal Indicators
Data Base; at: <http://mdgs.un.org/unsd/mdg/Default.aspx> (28 February 2006).

* Figure 80.3: Gender and education in sub-Saharan Africa. Source: UNICEF (2006: 117).

* Figure 80.4: Children not enrolled in school, sub-Saharan Africa, per cent. Source:
UNESCO Data Base on Millennium Development Goal Attainment; at: <http://www.
uis.unesco.org/ev.php?URL_ID=5261&URL_DO=DO_TOPIC&URL_SECTION=201r>
(28 February 2006).

* Figure 80.5: Infant Mortality Rate. Source: United Nations World Population Prospects
Data Base; at <http://http://esa.un.org/unpp/> (27 February 2006).

* Figure 80.6: Maternal mortality, SSA countries with rates higher than 1000 in 2000.
Source: UN Statistics Division MDG indicators data base.

* Figure 80.7: Women in Parliament in 2004. Source: Population Reference Bureau
(2005); United Nations (2005).

e Table 8o.1: GDP growth under adjustment - agriculture growth rate (median) sub Saha-
ran Africa, 1981-1983, 1987-1991 and 1992-1997. Source: ADB and IMF databases.

o Table 80.2: Summary of poverty indicators for Africa (figures have been rounded).
Source: CPRC (2005) and World Bank (2003).

o Table 80.3: African poverty 1980 - 2003 (Figures have been rounded). Source: CPRC
(2005) and World Bank (2003).

e Table 80.4: The Millennium Development Goals (MDGs) and targets. Source: UN Mil-
lennium Project (2005).

In chapter 81, Philippe De Lombaerde and Maitthew Norton relied in their tables on

sources that are in the public domain on which they based their own calculations.

e Table 8r.1: Perceptions of threats to human security ranked by sub-region. Source: Rojas
(2004: 10).

o Table 81.2: Inter-state militarized conflicts in the Americas, 1990-2001. Source: Own cal-
culations based on Mares (2003).

e Table 81.3: Selected development indicators for Central America. Source: <http://hdr.
undp.org/statistics> and own calculations.

e Table 81.4: Stock of Natural Disasters Affecting Central American Countries. Source:
OFDA/CRED International Disaster Database (EM-DAT); at: <www.em-dat.net> own
calculations.
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In chapter 82, Francisco Rojas Aravena reproduced a map that is in the public domain and

obtained permission from the copyright holder to reproduce a table:

* Figure 82.1: Map of South America. Source: © 20052007 Map-Of-South-America.us. All
rights reserved. Download at: <http://www.map-of-south-america.us/south-america-map.
gif>.

e Table 82.1: Conceptualization of National, International and Human Security Dimen-
sions. Source: Gurtov (1999: 25-26). Permission was obtained from Rienner Publishers.

The box and other two tables are based on a previous publication and were compiled for

this chapter:

e Box 83.1: South American Presidential Summits.

e Table 82.2: The five variables of human security and mutual vulnerability. Source:
Goucha/Rojas Aravena (2003: 22).

e Table 82.3: South American Data. Source: prepared by author.

In chapter 85, Max Schott supplied a figure and two tables for which he holds the rights:

* Figure 85.1: Interview Situation in the Village Tienfala, Mali, 2003. Source: photo by
Max Schott.

e Table 85.1: Perception of causes/effects related to the seven human security dimensions
by the local population of Mali in urban, pre-urban and rural areas. Source: Compiled
by the author.

o Table 85.2: Ranking of the seven human security dimensions by local populations.
Source: Author.

In chapter 88, Surichai Wun’Gaeo reproduced the following maps and satellite images by

UN and humanitarian agencies that are in the public domain.

* Figure 88.1: Map of Southeast Asia. Source: University of Texas at Austin, Perry-
Castafieda Library Map Collection. This map is in the public domain; at: <http://
www.lib.utexas.edu/maps/middle_east_and_asia/southeast_asia_ref_2007.jpg>.

* Figure 88.2: Impact of the Tsunami in the Indian Ocean on 26 December 2004. Source:
UNOCHA Situation Report No. 18 (14 Janaury 2005), ReliefWeb Map Centre; at: ht-
tp://www.reliefweb.int/rw/fullMaps_Sa.nsf/luFullMap/>.

* Figure 88.4: Satellite images of the Northern Kho Lak Bay (Thailand) before and after
the Tsunami. Source: UNOSAT, International Charter Space and Major Disasters Pro-
duct ID: 325 - 14 Jan, 2005; at: <http://unosat.web.cern.ch/unosat/>.

* Figure 88.5: Satellite images of Ko Phuket (Thailand) after the Tsunami. Source: UNO-
SAT, International Charter Space and Major Disasters Product ID: 327 - 14 Jan, 2005;
at: <http://unosat.web.cern.ch/unosat/>.

The UN Cartographic Service approved reproducing this map:

* Figure 88.3: Map of Thailand. Source: Map 3853, Rev. 1, January 2004. UN Cartogra-
phic Service. Department of Field Support; at: <http://www.un.org/Depts/Carto-
graphic/map/profile/thailand.pdf>.

The following figure was designed and the table compiled by the author based on data that

are in the public domain:

* Figure 88.6: The Vulnerability Cycle. Source: Designed by the author.

o Table 88.1: Summarized Table of Natural Disasters in Thailand from 1955 to 2006.
Source: EM-DAT: The OFDA/CRED International Disaster Database; at: <www.em-
dat.net>, Université Catholique de Louvain, Belgium; created on 31 March 2007.

In chapter 90, Ursula Oswald Spring included a figure she designed and a table she devel-
oped:
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* Figure 90.1: Human, Gender, and Environmental Security: A HUGE scientific concept
and an approach for action to face the security issues of the anthropocene era. Source:
Designed by the author.

e Table 9o.1: Human, Gender, and Environmental Security (HUGE): A Transradical Ap-
proach. Source: Moller (2003: 279); Oswald Spring (2001, 2004, 2007).

In chapter 92, Mary Soledad L. Perpifian, Maria Eugenia Villarreal and Ursula Oswald

Spring reproduced the following texts and maps that are in the public domain:

* Box 92.2: Nobel Peace Laureate Aung San Suu Kyi on gender security. Presentation to
the UN World Conference on Women, Beijing (1995). Source: NSW HSC online; at:
<http://hsc.csu.edu.au/english/advanced/ critical_study/2471/Speech_Aung html#speech>.

* Box 92.4: Background data on Guatemala that are in the public domain.

* Figure 92.1: Map of South East Asia. Source: This map provided by Relief Web on 24
January 1997; at: <http://www.reliefweb.int/mapc/asi_se/reg/seasia.html>.

e Figure 92.2: Map of the Philippines. Source: University of Texas at Austin, Perry-
Castafieda Library Map Collection; at: <http://www.lib.utexas.edu/maps/islands_
oceans_poles/philippines.gif>.

* Figure 92.3: Map of Central America. Source: University of Texas at Austin, Perry-
Castafieda Library Map Collection; at: <http://www.lib.utexas.edu/maps/americas/
camerica_caribbean_95.jpg>.

* Figure 92.4: Trafficking Routes in Central America. Source: Casa Alianza, Guatemala
(2003).

The following figure was designed by Ursula Oswald Spring:

e Figure 92.5: Human Gender and Environmental Security from Bottom-up and Top-
down. Source: Ursula Oswald Spring (2004a).

The text of the following box was drafted by Hans Giinter Brauch:

* Box 92.1: Conflicts in South East Asia Affecting the National, Human, Gender, and En-
vironmental Security of the countries and their people.

The text of box 92.3 was written and table 92.1 compiled by Ursula Oswald Spring:

* Box 92.3: Overview of military rule, guerrilla wars, and foreign military presence in
Central America.

* Table 92.1: Violence in Central America (1946-2005) due to military and authoritarian
rule, guerrilla activities, and foreign intervention into their internal affairs.

Chapter 93 by Madhbavi Malalgoda Ariyabandu and Dilrukshi Fonseka was illustrated with
satellite images of UNOSAT and Strasbourg University, with two maps and a table by the
donor community that are in the public domain:

* Box 93.1: Map and figures in the Impact of the Tsunami in Sri Lanka and in India.
Source: <http://worldatlas.com/aatlas/infopage/tsunami.htm>.

* Figure 93.1: Damage assessment map of the Tsunami on the coast line of Tamil Nadu,
India (29 December 2004). Source: UNOSAT/Infoterra; at: <http://www.respond-
int.org/Respond/viewmapdetails.html?map_id= 266>.

* Figure 93.2: Sri Lanka East Coast. Potentially Affected Areas of the Tsunami (2 January
2005). Comparison Tsunami Pre & Post Crisis Image Comparison in Sri Lanka. Source:
Produced by SERTIT: at:<http://sertitr.u-strasbg.fr/documents/asie/mid/p32_potentially
_affected_area_eastcoast_midres.jpg>.

* Figure 93.3: Satellite images on the Impact of the Tsunami on the South West Coast of
Sri Lanka, Galle Area (before and after the disaster). Source: UNOSAT; at: <http://un-
osat.web.cern.ch/unosat/freeproducts/Tsunami/Sertit/Latest/P79_SrilLanka_SW_Galle
_lowres.jpg>.

* Figure 93.4: Satellite images on the Impact of the Tsunami on the South East Coast of Sri
Lanka, Galle Area (before and after the disaster). Source: UNOSAT; at: <http://unosat.
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web.cern.ch/unosat/freeproducts/Tsunami/Sertit/Latest/P86_SriLanka_SE_mahirawa_
lowres.jpg >.

* Figure 93.5: Satellite images on the Impact of the Tsunami on the East Coast of Sri Lan-
ka (before and after the disaster). Source: UNOSAT; at: <http://unosat.web.cern.ch/
unosat/freeproducts/Tsunami/Sertit/Latest/P63_se_mullaittivu%2oirs_before_after_
highres.jpeg>.

* Table 93.1: Post-tsunami Construction Status - Donorbuilt Housing Projects (December
2005). Source: RADA (2005: 12).

In chapter 94, Shahrbanou Tadjbakhsh included two maps that are in the public domain:

* Figure 94.1: Relief Map of Afghanistan (2003). Source: University of Texas at Austin,
Perry-Castafieda Library Map Collection; at: <http://www.lib.utexas.edu/maps/middle
_east_and_asia/ afghanistan_rel_2003.jpg>.

* Figure 94.2: NATO in Afghanistan: International Security Assistance Force (ISAF) and
Provincial Reconstruction Teams (PRTs). Data valid as of 15 November 2006 Source:
NATO; at: <http://www.nato.int/issues/afghanistan/graphics/e040628a.jpg>.

In chapter 97, Dirk H. Hoekman used several satellite images for which the permission was
granted by the by JAXA/GRFM project while the fourth figure was produced by the
author:

* Figure 97.1: Satellite radar observations of JERS-T at 24 September 1996 and 21 January
1998 of an area in Central Kalimantan near Palangkaraya. Source: Courtesy: GRFM
project.

* Figure 97.2: JERS1 SAR time series of the collapse of the peat dome in Kahiyu: (a) 12
Jul 1995; (b) 19 Mar 1997; (c) 11 Sep 1997; (d) 25 Oct 1997; (e) 21 Jan 1998.

* Figure 97.3: In the Sebangau National park several areas of peat dome forest collapse,
caused by the 1997 ENSO event, show up as bright areas indicated by the arrows (date:
17 July 1998).

* Figure 97.4: Analysis of high-resolution interferometric airborne radar data.

In chapter 98, Ursula Oswald Spring, Hans Giinter Brauch and Simon Dalby were

granted permission to publish these three figures:

* Figure 98.1: IPCC Survey of Scenarios from 2000 to 2100 (in the absence of additional
climate policies and projections of surface temperatures). Source: IPCC: AR4 SYR for
Policymakers (IPCC 2007c: 8); at: <http://www.ipcc.ch/pdf/assessment-report/ar4/
syr/ar4_syr_spm.pdf>. The use is permitted under the terms of the IPCC and the IPCC
Secretariat did not object its use.

* Figure 98.2: Development of major natural hazards between 1950-2007 (Number of
events). Source: © 2008 Miinchener Riickversicherungs-Gesellschaft GmbH, GEO Risk
Research. NatCatSERVICE. Reprinted with permission.

* Figure 98.3: Development of major hydro-meteorological hazards between 1950-2007
(Trend of economic and insured damages). Source: © 2008 Miinchener Rickver-
sicherungs-Gesellschaft GmbH, GEO Risk Research. NatCatSERVICE. Reprinted with
permission.

In chapter 99, Hans Giinter Brauch and Ursula Oswald Spring are grateful for the permis-

sion of the IPCC and UNEDP to reproduce two figures while they compiled the table them-

selves:

* Figure 99.1: Schematic framework of anthropogenic climate change drivers, impacts,
and responses. Source: IPCC (2007¢: 26). The use is permitted under the terms of the
IPCC and the IPCC Secretariat did not object its use.
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* Figure 99.2: Global GINI index of income across states and households. (Lesser is
more equal). Source: UNEP (2007: 413). Permission was granted by UNEP.
» Table 99.1: Phases, levels, and instruments of peace-building.
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Social Consequences of Environmental
Degradation

Environmental deterioration includes a long and ex-
panding list of major and multiple dysfunctions that
feed on each other (White 1993), increasing the chain
of vulnerabilities. In the specific case of land degrada-
tion and desertification, its huge economic and social
costs, and ultimately, implications for peace and secu-
rity, have not been given adequate recognition. There
is also a common misperception that desertification is
a ‘natural’ problem of advancing deserts in faraway
developing countries. In reality, it is about the loss of
the land’s biological productivity. In terms of its glo-
bal reach, the drylands include approximately one
third of the Earth’s surface and more than one hun-
dred countries. Over 250 million people are directly
affected by desertification, while one billion are at
risk.

With regard to the causal chain that leads to deser-
tification, this has been analysed at length and with
different findings. The suggested causes include
drought and climate change as well as human-induced
factors such as over-cultivation, over-grazing and de-
forestation, which have to be seen in the broader con-
text of population dynamic, poverty and external con-
straints imposed by the global economy. None of
these causes can explain the process by itself. How-
ever, there is a strong correlation between food inse-
curity, poverty, population dynamic, and land degra-
dation.

Facing Global Environment Change

Executive Secretary, Secretariat,
United Nations Convention to Combat Desertification

A Challenge for Survival: Food Insecurity
and Famines

The phenomenon of land degradation, desertification
and drought has major bearing on the potential of the
arable lands to produce adequate food for human
consumption. Depending on the source or the
method of calculation, it is estimated that between 40
million and 115 million people are directly affected by
food insecurity. Under nourishment, however, is a
much wider problem. Although the proportion of the
world population affected has steadily declined, the
total number of people going hungry has actually in-
creased and is currently above 500 million persons.

The recent world food crisis has brought into the
spotlights another important aspect of natural re-
source scarcity, namely that of endangering human
rights. Many of the ongoing conflicts and crises have
been considered also as results of the impact of seri-
ous drought, desertification and land degradation
with rising conflict over deteriorating resources. To-
gether with the Special UN Rapporteur on the Right
to Food, the secretariat of the United Nations Con-
vention to Combat Desertification (UNCCD) re-
leased a study at the 16" session of the CSD in May
2008 in New York (Ziegler/UNCCD 2008).

In several countries there is difficulty to access
food due to unprecedented price hikes for commodi-
ties, but also due to emerging impacts climate change
resulting in frequent and severe desertification, land
degradation and drought (DLDD). Inflated interna-
tional food prices have already lead to food riots in
some countries, while the most vulnerable are also
seeing the food aid process being threatened by this
economic context. However, available information in-
dicates that occurrences of food shortages, hunger
and malnutrition are prevalent in those regions of the
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world, in South Asia and Sub-Saharan Africa, where
people are least dependent on imports from the
world markets. Hunger is caused in these countries
not only by high international food prices, but often
by local level conditions, especially rural poverty, ara-
ble land degradation, desertification and frequent
droughts that result in low agricultural productivity.
Most of the actual hunger takes place in the villages
and in the countryside, and it persists even when in-
ternational food prices are low. Food crisis grows pri-
marily out of the low productivity of the practiced
subsistence farming, mostly undertaken in inherently
marginal and degraded lands, with highly unreliable
rainfall, remotely located from the markets and public
services and infrastructures, without improved seeds,
nitrogen fertilizers and irrigation in the event of a
drought.

Water availability plays a major role in determining
the production and availability of food in developing
countries and regions, where crop production is
mostly dependent on the rainfall. Inadequate water re-
sources availability, more often than not tends to lead
to food shortages and food insecurity owing to a drop
in agricultural production and famine that in turn lead
to forced human migration and loss of life.

The international community should face this cri-
sis through structural actions. Subsidizing agricultural
inputs or food aid will not last. Measures on sustaina-
ble land management and soil protection must be im-
plemented under a clear strategy of returning invest-
ments to rural areas. Developing countries, particu-
larly those affected by drought and desertification
should be encouraged and supported. to propel the
expansion of domestic agricultural production
through effectively reversing the processes of land
degradation and desertification and returning de-
graded arable land to crop production, improving lo-
cal level infrastructure and distribution and storage
systems and removing policy distortions that discour-
age food production.

Desertification and Poverty

Also contributing to the exacerbation of desertifica-
tion is poverty, which is most prevalent among rural
populations. According to the World Bank, nearly 75
per cent of the poorest populations live in rural areas,
and a large majority of them depend on agriculture
for daily subsistence and income. In drylands, the
fragile ecosystems make it hard to accumulate a sur-
plus in agricultural production, and poor households
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are forced to extract more from their lands than can
be sustained in the long term. Overexploitation and
burdening of land results in the impoverishment of
soils, leading to the vicious downward spiral of in-
creasing desertification and rising poverty. Thus the
poor become both the agent and the victims of land
degradation and desertification.

The shrinking availability of arable land for food
production, a reduced supply of safe water, a growing
number of forced migrants, and conflicts induced by
scarcity of natural resources or the aggravated impact
of national catastrophes are all factors that shed a
sharper light on the combined effects of poverty and
land degradation.

Desertification and Migration

The loss of livelihoods and natural resources sets in
motion a train of events leading from poverty to mi-
gration to conflict, to disastrous effects. Traditional
ways of life are eroded; disputes over land and natural
resources arise. Sometimes, the affected populations
have no choice but to leave their homes to make a liv-
ing elsewhere. Uncontrolled, large-scale rural to urban
migration can strain the social order in towns and cit-
ies, particularly by swelling the ranks of the urban un-
employed or underemployed. Such a mass displace-
ment of people, particularly in cases of severe food
shortage, can place enormous strain on the existing
social structures in recipient areas, leading to social
unrest.

Desertification as a Threat to Security

Increased environmental degradation, meanwhile, has
enhanced the destructive potential of natural disasters
and in some cases hastened their occurrence. The dra-
matic increase in major disasters witnessed in the last
50 years provides worrying evidence of this trend.
More than two billion people were affected by such
disasters in the last decade, and in the same period
the economic toll surpassed that of the previous four
decades combined. If climate change produces more
acute flooding, heat waves, droughts and storms, this
pace may accelerate. However, rarely are environmen-
tal concerns factored into security, development or
humanitarian strategies.

The United Nations has a role to play in this re-
gard. It remains the most universal institution of mul-
tilateralism and provides a forum where sovereign
states can come together to share burdens, address
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common problems, and seize common opportunities.
Conflicts resulting from competition over scarce re-
sources also have the potential to escalate into inter-
state violence. From this viewpoint, desertification is
seen as a threat to national security. The perception of
national security must therefore be enlarged, so as to
include awareness of mounting threats to the global
environment. Environmental strains that transcend
national borders are already beginning to break down
the boundaries of national sovereignty.

Desertification, according to the report of the Mil-
lennium Ecosystem Assessment (2005a) is one of the
greatest environmental challenges and a major imped-
iment to meeting basic human needs in drylands.
With 9o per cent of the drylands population of al-
most two billion people living in developing coun-
tries, the report also cites desertification as “poten-
tially the
impacting the livelihoods of the poor.”

The United Nations Convention to Combat De-
sertification (UNCCD) has been acknowledged as a
major player in achieving the MDGs, particularly with

most threatening ecosystem change

regard to the eradication of poverty. Moreover, with
desertification having played a role in sparking off 10
of the last armed conflicts in arid lands (Baechler
1995), it is an example of an international treaty,
which addresses a global challenge that could pose a
steadily increasing threat to international security and
geopolitical stability.

In a concerted effort to combat desertification
and thus ensure the long-term productivity of inhab-
ited drylands, 193 parties have now joined the UN-
CCD. Its aim is to promote effective action through
innovative action programmes and supportive interna-
tional partnerships.

Adopted in 1994, the Convention is moving to-
wards implementation, with affected countries begin-
ning to carry out national, sub-regional, and regional
action programmes. Criteria for preparing these pro-
grammes are detailed in the treaty’s five “regional im-
plementation annexes”: Africa, Asia, Latin America
and the Caribbean, the Northern Mediterranean, and
Central and Eastern Europe. Drawing on past lessons,
the Convention states that these programmes must
adopt a bottom-up approach. They should emphasize
participation processes and the creation of an ‘ena-
bling environment’ designed to allow local people to
help themselves to reverse land degradation.

Governments remain responsible for creating this
enabling environment, however, by making politically
sensitive changes, such as decentralizing authority,
improving land tenure systems, and empowering
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women, farmers, and pastoralists. They should also
closely collaborate with relevant non-governmental
organizations and community based organizations in
the UNCCD implementation processes. In contrast
to many past efforts, these action programmes are to
be fully integrated into national policies for sustaina-
ble development. They should be flexible and modi-
fied as circumstances change. Desertification can only
be reversed through profound changes in local and
international behaviour. Step by step, these changes
will ultimately lead to sustainable land use and food
security. Combating desertification, then, is really just
part of a much broader objective: the promotion of
sustainable development in fragile ecosystems, and
the positive implications for national and interna-
tional security.

Reducing the risk to security by confidence-build-
ing desertification, land degradation and drought are
amongst the main threats to ecosystem change. The
potential of including desertification within the secu-
rity debate does not lie in merely identifying how de-
sertification acts as a cause for instability and con-
flicts. Rather, the focus on desertification brings for-
ward a new type of confidence-building measures that
can effectively reduce the risks to security. A more ho-
listic defence concept would involve supporting inter-
national agencies in focusing on food security and
poverty eradication within the context of drought and
scarcity of resources, as they make an important con-
tribution in preventing conflicts. The development of
a global political coalition, which abandons tradi-
tional assumptions and combines security, energy, and
sustainable environmental development as well as
poverty alleviation, can contribute significantly to our
common objective of peace and stability.

Desertification and Climate Change

Synergies between the UNCCD National Action Pro-
grammes, which are building bridges between devel-
opment and environment policies, and the United Na-
tions Framework Convention on Climate Change
National Adaptation Programmes of Action, present a
unique yet still untapped - opportunity to establish
comprehensive policy instruments. Such an integrated
approach to tackling desertification and climate
change will have multiple benefits, especially for the
poor in the world’s drylands, who are suffering most
from the double blow of desertification and climate
change.



Linking the activities of the two conventions
rather than designing, implementing and managing
climate policy separately from combating desertifica-
tion makes sense from an efficiency and mainstream-
ing perspective. In countries with scarce financial and
human resources this is particularly true. Indeed, co-
ordinating mitigation and adaptation strategies to ad-
dress aspects of climate change and desertification in
one stroke is needed to facilitate the development of
innovative poverty reduction strategies, strengthen the
adaptation capacities of vulnerable lower income
groups, and fight climate change through carbon se-
questration and emission reductions.

Carbon sequestration projects in the wide ex-
panses of dryland agro ecosystems, for example,
could have significantly greater benefits than expected
through soils conservation. The sequestration of car-
bon in these soils has the potential to counter degra-
dation and increase the productivity and sustainability
of these ecosystems. These projects could also pro-
vide significant social benefits by increasing food secu-
rity, which in turn would promote better habitat con-
servation. Local population could therefore mitigate
climate change while combating desertification and
protecting biological diversity.

The Ten-Year Strategic Plan: Framework
for Implementation of the UNCCD
(2008 - 2018)

The Ten-Year Strategic Plan and framework to en-
hance the implementation of the United Nations
Convention to Combat Desertification (UNCCD)
(2008-2018), adopted by its Parties at the Conference
of the Parties (COP 8) in Madrid in September 2007,
is the latest manifestation of the international commu-
nity’s resolve to address the problem of land degrada-
tion and desertification as a major barrier in the fight
against poverty in many parts of the globe.

This UNCDD Strategy recognizes that combating
desertification, land degradation and drought
(DLDD) is a global environmental challenge, which
deserves a specific momentum and strong interna-
tional mobilization. This new UNCCD Strategy is to
provide a global framework to support the develop-
ment and implementation of action programmes and
policies to prevent, control and reverse desertifica-
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tion/land degradation and mitigate the effects of
drought.

The main objectives of the Strategy include actions
to improve both the living conditions of affected pop-
ulations and the conditions of affected ecosystems; to
generate global benefits through effective implemen-
tation of the Convention, and to mobilize resources
to support the implementation process through build-
ing effective partnerships between national and inter-
national actors.

Facing Environmental Change by
Combating Desertification

Desertification is a major factor contributing to global
environmental change in arid and semi arid regions. It
contributes to the degradation of agricultural land
that becomes also scarcer due to the population dy-
namic. Both often result in environmental stress. De-
sertification is also closely linked with several human-
induced natural hazards, such as drought, that often
trigger famines. In some cases, both the cause (deser-
tification) and the impact (drought, famine) have
posed complex threats, challenges, vulnerabilities and
risks to human and national security, confronting the
affected people often with a “survival dilemma”
(Brauch 2004, 2005, 2006, 2008c¢), either to stay on
their degraded land or to move to the urban centres
or to emigrate to other countries and supporting the
families left behind with remittances. In a few cases
these complex interactions may have contributed to
conflicts with low levels of violence, in others they
may have fostered cooperation within and between
countries.

The UNCCD operates today in an environment,
which has evolved considerably since the Convention
was first negotiated and faces different opportunities
and constraints. The policy environment has changed
since Rio as a result of the outcome of the World
Summit on Sustainable Development (WSSD) and
the adoption of the Millennium Development Goals
(MDGs). The newly adopted UNCCD Ten-Year stra-
tegic plan offers an historical opportunity to make a
lasting contribution to the achievement of sustainable
development, particularly goal number one regarding
the eradication of extreme poverty and hunger.
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Box: Background information on UNCCD and on the UNCCD Secretariat in Bonn

The Convention

In 1977 the United Nations Conference on Desertifica-
tion (UNCOD) adopted a Plan of Action to Combat De-
sertification (PACD). The United Nations Environment
Programme (UNEP) concluded in 1991 that the problem
of land degradation in arid, semi-arid and dry sub-humid
areas had intensified, although there were "local examples
of success".

The United Nations Conference on Environment and De-
velopment (UNCED) in Rio de Janeiro in 1992 sup-
ported an integrated approach to the problem, emphasiz-
ing action to promote sustainable development at the
community level. It also called on the United Nations
General Assembly to establish an Intergovernmental Ne-
gotiating Committee (INCD) to prepare, by June 1994, a
Convention to Combat Desertification, particularly in Af-
rica. In December 1992, the General Assembly agreed and
adopted resolution 47/188.

The Convention was adopted in Paris on 17 June 1994
and entered into force on 26 December 1996. It is the
only international legal instrument to address the issue of
desertification and now counts 193 country Parties.

The UNCCD Secretariat

The permanent Secretariat of the UNCCD was estab-
lished in 1997. It has been located in Bonn, Germany,
since January 1999, and moved to the new UN campus in
July 2006.

The functions of the secretariat are to make arrangements
for sessions of the Conference of the Parties (COP) and
its subsidiary bodies established under the Convention
and to provide them with services as required. One key
task of the secretariat is to compile and transmit reports
submitted to it.

Pursuant to the adoption of the UNCCD Ten-Year Strate-
gic Plan (2008-2018), the Secretariat undertook a com-
prehensive process of corporate review and structural ad-
justment, which aims not only at providing enhanced
substantive services to the Conference of the Parties and
its subsidiary bodies, but also upgrading its analytical and
knowledge-brokering functions. In this regard, the Secre-
tariat encourages coalition building and system-wide co-
operation to enhance support at all levels. It further facil-
itates the treatment of emerging issues, new mechanisms
or legislative tools to support sustainable land manage-
ment. Support to the strengthening of the scientific basis
of the UNCCD process is amongst the main areas of
work of the secretariat, with focus on assisting the Com-
mittee on Science and Technology to bring forth scien-
tific and technological excellence and standard setting.

UNCCD activities are coordinated with the secretariats
of other relevant international bodies and conventions,
such as the UN Framework Convention on Climate
Change (UNFCCC) and the Convention on Biological
Diversity (CBD).

Desertification in the world
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Access to regional and country overviews at:
http://www.unccd.int/regional/menu.php

National,
grammes

Sub-regional and Regional Action Pro-

National Action Programmes (NAP) are one of the key in-
struments in the implementation of the Convention and
are strengthened by Action Programmes at Sub-regional
(SRAP) and Regional (RAP) levels. National Action Pro-
grammes take a participatory approach, with direct in-
volvement of the affected local communities. They spell
out the practical steps and measures to be taken to com-
bat desertification and to promote sustainable develop-
ment in arid ecosystems.romote sustainable development
in arid ecosystems.

Youth in the UNCCD implementation processes

The UNCCD has facilitated a number of initiatives in re-
cent years in the fight against desertification. Significant
among these are 'youth and environment' projects in dif-
ferent parts of the world. These are seen as particularly
valuable, because as the future generation, young people
will manage the scarce natural resources as well as suffer
the severe consequences of environmental degradation,
including poverty and unemployment.

Reforestation projects undertaken by Argentina, China
and Mozambique, for example, accomplish a number of
objectives. While helping to preserve the environment,
they also create income-generating activities for young
people in areas of high unemployment. The projects also
increase the capacity of these communities to implement
sustainable development policies in the framework of the
UNCCD National Action Programmes.

In addition, the projects have been implemented in areas
where they can address the issues of poverty, land degra-
dation, carbon sequestration and loss of biodiversity at
the same time, thus strengthening synergies between the
Rio Conventions on Desertification, Climate change and
Biodiversity.

Secretariat of the United Nations Convention to
Combat Desertification (UNCCD)
Hermann-Ehlers Strasse 10

D-53113 Bonn

Germany

Tel: +49 228 815 2800

Fax: +49 228 815 2899

Email: secretariat@unccd.int

Website: www.unccd.int
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Environmental disruptions are generally recognized as
an increasingly important factor of migration. The
linkage between population displacement, environ-
mental change and vulnerability to natural hazards has
been a topic of growing concern to the international
community. Environmental disruption is recognized
as both a cause and a consequence of population
movements. It is a cause when people can no longer
gain a secure livelihood in their homelands and are
obliged to flee, having no other alternative. It is a con-
sequence when environmental degradation results
from the mass movement of people, both in the de-
parture and the receiving areas.

This environmental disruption can take many
forms: brutal or slow-onset, natural or man-made, due
to a single or cumulative change. For example, the
projected impacts of drought and global warming in
the drylands of Africa are overwhelmingly negative
and it will have significant impacts on human liveli-
hoods, health, water resources, agricultural produc-
tion and food security, as well as nature-based tour-
ism. If we are to succeed in ensuring environmental
security in the face of great challenges to the sustain-
ability of our planet, the United States and the Euro-
pean Union must firmly commit to serving as interna-
tional leaders in devising and abiding by practical and
appropriate multilateral approaches for preserving the
environment.

People affected by well-publicized environmental
disasters like the 8 October 2006 earthquake in Paki-
stan, the 2004 Indian Ocean tsunami or the U.S. Gulf
Coast hurricanes benefit from the mobilization of pri-
vate and public sector generosity and humanitarian re-
lief. Countless millions of others around the world,
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however, are uprooted by gradual environmental
change like desertification, land degradation and sea
level rise. Forced to move elsewhere, these displaced
people receive comparatively little support such as
food, tools, shelter, medical care and grants, and are
not even recognized as “refugees”. There are interna-
tional mechanisms to assist those fleeing wars or con-
flicts but there is nothing right now to deal with envi-
ronmental refugees. We should prepare now, to
define, accept and accommodate this new breed of
‘refugee’ within international frameworks. The term
‘environmental refugee’ must be carefully defined and
distinguished from economic migrants, who depart
voluntarily to find a better life but may return home
without persecution. But defining an environmental
refugee is a contentious issue.

People often believe that nearly all environmental
disasters are disasters caused by natural hazards when
in fact they are the result of human actions, such as
unsustainable use of natural resources, unplanned ur-
ban growth, lack of awareness and institutional capac-
ities, insufficient land use planning, housing, infra-
structures located in hazard prone areas, ecosystem
degradation, and so on. Even in the case of natural
events like hurricanes, building a city like New Orle-
ans below sea level in a known hurricane zone was a
human decision that led to an environmental and hu-
man catastrophe. Worries about toxins in the environ-
ment and the costs of rebuilding will likely mean that
a large percentage of people displaced from New Or-
leans will never move back.

Chief among the slow-moving disasters is land
degradation or desertification, where croplands and
pastures - because of mismanagement enhanced by

1 The copyright holder for the photo is National Geographic, Natalie Biraben and Tom Wagner SM from whom the per-

mission has been obtained.
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changing climate, - can no longer support the people
that live there. Millions of people in Africa and Asia
have been forced off their land, and where states can-
not cope, the international community has to step in.

On the issue of environmental security, migration
and disasters resulting from increased vulnerability,
like so many global challenges, my duty as Director of
the United Nations International Strategy for Disaster
Reduction (UN/ISDR) is to ensure that those coun-
tries experiencing disasters due to vulnerability to nat-
ural hazards, particularly in the developing world, find
their voice, and that their voice is heard. During the
second World Conference on Disaster Reduction
(WCDR, Kobe, Hyogo, Japan, 18-22 January 2005),
more than 160 governments agreed on the Hyogo
Framework for Action 2005- 2015 Building the Resil-
ience of Nations and Communities to Disasters. The
Hyogo Framework carries a strong commitment and
ownership of governments and regional, international
and non-governmental organizations to reduce the
vulnerability to hazards by 2015. All relevant actors
coming from different development sectors (health,
education, agriculture, tourism, etc.), national disaster
management systems, business sector, academic, sci-
entific and technical support organizations have now
proceeded to ensure effectiveness in translating the
hopeful expectations of the Hyogo Framework into
the practical measures at international, regional, na-
tional, and community levels, and tangible activities
by which progress in disaster reduction must be meas-
ured.

The Hyogo Framework puts forward three strate-
gic goals which may serve as guiding principles in any
efforts to advance future education for disaster reduc-
tion. It calls for the integration of disaster risk reduc-
tion into sustainable development policies and plan-
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ning; the need to develop and strengthen institutions
and capacities to build resilience to hazards; and the
systematic incorporation of risk reduction practices
into emergency preparedness, response and recovery
programmes.

Most importantly, it provides a basis that commits
governments as well as regional, international, and
non-governmental organizations to reduce disaster
risks through a range of possible approaches and ac-
tivities presented in five priority areas for action:

1. Governance - to ensure that disaster risk reduc-
tion is a national and local priority with strong
institutional basis for implementation;

2. Risk identification - to identify, assess and moni-
tor disaster risks and enhance early warning;

3. Knowledge - use knowledge, innovation and edu-
cation to build a culture of safety and resilience at
all levels;

4. Reduce underlying risk factors that increase the
likelihood of disasters by involving (‘mainstream-
ing’) disaster risk awareness

5. Strengthen disaster preparedness for effective
response.

To be sure, the challenges we face are vast. Today,
there are millions of so-called eco-migrants who leave
their homes every year because of the creeping reach
of the world’s deserts or the destruction of natural re-
sources that once guaranteed jobs and a way of life.
The potential for political instability from drought,
famine or forced migrations as a result of desertifica-
tion is enormous. Millions could be forced to flee
their homes and seek new lands for agricultural pro-
duction. Only by embracing global approaches in
team efforts can we solve the global problems that
threaten the planet and our future.



In his 2004 apocalyptic fiction movie The Day After
Tomorrow, director Roland Emmerich included a
touch of humour, showing inhabitants of the U.S. of
a reversing of the usual migratory flow and crossing
the Rio Grande southwards as they flee their freezing
homeland. In his award-winning documentary Azn In-
convenient Truth, Al Gore shows a 20-foot sea-level
rise sweeping in tsunami-like and engulfing Manhat-
tan, as well as Shanghai and other mega-ities.
Tongue-in-cheek humour in the one case, dramatic li-
cence in the other no doubt - but both sending the
same message: climate change will destabilize life as
we know it and spread a new insecurity around the
globe.

Climate change is an unequivocal fact. Human ac-
tivity has been destabilizing the global climate. The re-
sulting changes, mostly negative in their impacts on
society and on ecology, are taking place faster than ex-
pected. There is an urgent need for action to contain
this trend over the next two or three decades if it is to
remain within manageable limits this century. Even
within those limits, societies everywhere will have to
take stock of the expected changes and adapt to
them. Those, in a nutshell, are the messages coming
to us from the world’s scientists, with ever-greater
force and confidence, in the fourth assessment of the
Intergovernmental Panel on Climate Change (IPCC
AR4 2007). That is the source of the political furore
that breaks out from time to time over what is to be
done, when and by whom.

Climate change has made it to Hollywood. Not
only through a politician turned media star, but also
through a media star turned politician: Governor Ar-
nold Schwarzenegger has placed California where it
likes to be, at the cutting edge of a new trend, in this
case a political one. Indeed, the impacts of climate
change and the responsibility for doing something
about them are entering the strategic vision of politi-

Climate Change and Security:
A Destablizing Fact of Life
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cal leaders around the world. The effects of climate
change fall preponderantly on the supply of food and
water, the mainstays of life. The response to climate
change is intertwined with the secure supply of en-
ergy, the heartbeat of the economy on which a decent
and hopeful life depends. Sea-level rise induced by
global warming will eat away at living space on low-ly-
ing islands and mega-deltas. Climate change will exac-
erbate natural disasters - hurricanes, floods, droughts
- that disturb life, sometimes snatching it away prema-
turely.

How does this look in the eye of the ordinary fam-
ily, living way below the political heights? It depends
essentially on that family’s wealth or poverty. Rich
people - like rich countries - tend to believe they can
buy their way out of most problems, although the al-
truistic among them seek to do well. For poor people,
problems accumulate beyond their control. Climate
change is one of these - an additional factor of stress
and vulnerability in their already precarious lives. In
areas of existing food and water stress - the Sahel, the
Horn of Africa for example - the effect of global
warming gives another push towards the decision to
make the dangerous migration to the hope of a better
life in distant lands. Globally, hundreds of millions of
people will face that decision on account of their
changing climate.

Adding all this up, climate change has come to be
recognized as yet another threat to the prospect of a
peaceful and relatively stable world, aggravating ten-
sions over access to food, water and energy and over
population movements. Addressing climate change is
now an unavoidable part of the continuing struggle by
governments and people to make our world a better
place.

What is the cause of the problem? We all are.
From the exhaust of the luxury limousine to the wood
fire inside an impoverished hut, from the rotting
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waste of the consumer society to the exhalations of a
subsistence rice paddy, much of human activity con-
tributes to the accumulation of gases in the atmos-
phere that have kicked off a warming trend, departing
from the temperature pattern of the previous millen-
nia. This human impact - known as the greenhouse ef-
fect - has been a by-product of demographic and eco-
nomic growth since the start of the industrial era. But
clearly an ethical distinction needs to be drawn be-
tween the emissions of plenty and those of poverty.

Thus, the historical responsibility for human-in-
duced climate change is not evenly distributed. The
countries now riding high on global prosperity ac-
count for the bulk of accumulated emissions of green-
house gases, in aggregate and per capita, with the
U.S.A. at the top of the heap. It is they that have the
responsibility and the capacity to take the lead in
changing technologies and consumption patterns so
that prosperity may be enjoyed with less damage to
the environment.

But reality is not black-and-white. Even if the pres-
ently rich countries were to wave their technological
wands and conjure up ‘zero emission’ life-styles, cli-
mate change would continue to be fuelled by the eco-
nomic growth of the developing world unless techno-
logical change is wrought there too. The populous
powerhouses of the emerging world - notably China
and India - run on dirty fuels using old technologies.
The avarice of power combines with the desperation
of poverty to strip tropical forests that could other-
wise serve to absorb greenhouse gases naturally. In
showing the climatefriendly way ahead, the rich
world must also provide financial and technological
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incentives for the rest to follow. And support must be
provided, in a spirit of solidarity, to the vulnerable
people and countries least able to cope with and
adapt to the impacts of climate change.

For 20 years, the protection of the global climate
has been on the international agenda. It was my coun-
try, Malta, that brought the issue to the United Na-
tions in 1988. Since that time, the IPCC has been
working to provide regular assessments of the science
of climate change and its impacts. The world’s govern-
ments have set up a framework for cooperation: the
1992 UN Framework Convention on Climate Change
(UNFCCC) and its 1997 Kyoto Protocol. The latter,
aiming to start off the reduction of greenhouse gas
emissions by the industrialized countries, has been
hindered by its rejection by the current President of
the USA.

But the year 2007 has brought new encouraging
signs. The confirmation of the Stern Review that pre-
vention is better than cure - the finding that investing
now in curbing greenhouse emissions will cost much
less than repairing climatic impacts ex post - has sent
a very strong and positive message around the world’s
capitals and boardrooms. This has been reinforced by
the vigour of the IPCC’s latest findings. With the Eu-
ropean Union in the vanguard, the year 2007 has seen
a resurgence of efforts to launch a multilateral attack
on climate change with all the major players on
board, developed and developing. There are now high
hopes of a new global deal by 2009. Although negoti-
ated with other concerns in mind, this will make an
important contribution to enhancing global security.
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WTO: An anti-democratic Agenda Beyond
Trade

The World Trade Organization (WTQO) came into ex-
istence as an outcome of the Uruguay Round of the
General Agreement on Trade and Tariffs (GATT).
The Uruguay Round changed the definition of trade
dramatically. In the preWTO period, international
trade rules governed trade in goods outside national
borders. The WTO became an undemocratic instru-
ment for interference into domestic economies, and it
did not just change the nature of trade but the nature
of production, and social and political patterns
through which societies govern themselves. Trade and
commerce were disembodied from society and de-
mocracy. New issues introduced in the Uruguay
Round such as intellectual property, food and agricul-
ture, services and investment are actually redesigning
society to suit corporate interests without the consent
of the people.

Global trade rules, as enshrined in the WTO’s
Agreement on Agriculture (AOA) and in the Trade
Related Intellectual Property Rights (TRIPs) agree-
ment, are primarily rules of robbery, camouflaged by
arithmetic and in legal terms. In this economic hijack,
the corporations gain, and people and nature loose.
During the Uruguay Round, India led the resistance
against the introduction of new issues. The Uruguay
Round was concluded through a non-negotiated, take-
it-orleave-it text drafted by Arthur Dunkel, the then
Director General of WTO.

The global reach of corporations to take over the
resources of the poor of the Third World is made pos-
sible not just by reduction and removal of tariffs, one
of the goals of the WTO. It is facilitated by the re-

Facing and Coping with Globalization: How Ten Years
of WTO have Created an Agrarian Crisis in India

moval of ethical and ecological limits on what can be
owned as private property and what can be traded.
The WTO’s overall goal of promoting ‘market compe-
tition” serves two functions. Firstly, it transforms all as-
pects of life into commodities for sale. Culture, biodi-
versity, food, water, livelihoods, needs and rights are
all transformed and reduced to markets. In this way,
globalization is completing the project of colonization
that led to the conquest and ownership of land and
territory. Biological resources and water, the very ba-
sis of life’s processes, are being colonized, privatized,
and commoditized.

Agriculture, which is still the primary livelihood
for three quarters of humanity and two thirds of In-
dia, and which is as much a cultural activity as an eco-
nomic one, is also threatened by ‘trade liberalization’,
driven both by the structural adjustment programmes
of the World Bank and the IMF, and by the WTO’s
Agreement on Agriculture. The globalization of food
and agriculture systems, in effect, means the corpo-
rate take-over of the food chain, the erosion of food
rights, the destruction of the cultural diversity of food
and the biological diversity of crops, and the displace-
ment of million from land-based, rural livelihoods.

WTO Disputes: Dismantling People’s
Rights to Seeds and Food

Two of the earliest WTO disputes were brought by
the U.S against India. The first was the TRIPS dispute
which forced India to change its patent laws, the sec-
ond was the QR (quantitative restrictions on imports)
dispute, which forced India to remove its protection
against dumping and cheap imports.

1 The copyright holder for the photo is Nic Paget-Clarke <http://www.inmotionmagazine.com/shiva.html>.
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TRIPS and Seed Monopolies

To understand the flaws of TRIPS, it is important to
know that this agreement is essentially the globaliza-
tion of Western patent laws that historically have been
used as instruments of conquest. The word ‘patents’
derives from ‘letters patent’ - the open letters granted
by European sovereigns to conquer foreign lands or to
obtain import monopolies. Christopher Columbus
derived his right to the conquest of the Americas
through the letter patent granted to him by Queen Is-
abel and King Ferdinand of Spain.

The US Patent Laws are based on the takeover of
knowledge. One outcome was that broad patents
were granted in the US for steamboats - in spite of
the steam engine having been invented and patented
by James Watt in Scotland fifteen years before.

The US has continued to ignore the pre-existence
and use of inventions in other countries when grant-
ing patents. Thus, paradoxically, a legal system aimed
at preventing ‘intellectual piracy’ is itself based on le-
gitimizing piracy. This system is codified in Section
102 of the US Patent Act of 1952, which denies patents
for inventions that are in use in the US but allows pat-
ents for inventions in use in other countries unless
they have been described in a publication. If some-
body in Europe was operating a machine and you, in
good faith, independently and without knowledge of
its existence, developed your own invention of essen-
tially the same machine, that fact would not prevent
you from obtaining a patent in the US.

In addition, the US has created unilateral instru-
ments such as clause Special 301 in its Trade Act to
force other countries to follow its patent laws. Thus,
a country that depended on borrowed knowledge for
its own development of industrial power has acted to
block such transfer of knowledge and technology to
other countries.

Introduction of TRIPS

During the Uruguay Round of the GATT, the US in-
troduced its flawed patent system into the WTO, and
thus imposed it on the rest of the world. U.S corpora-
tions have admitted that they drafted and lobbied on
behalf of TRIPS. As a Monsanto spokesman said
“The industries and traders of world commerce have
played simultaneously the role of patients, the diag-
nosticians, and prescribing physicians.”

TRIPS not only made Intellectual Property Rights
(IPR) laws global geographically, but also removed
ethical boundaries by including life forms and biodi-
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versity into patentable subject matter. Living organ-
isms and life forms that are self-creating were thus re-
defined as machines and artefacts made and invented
by the patentee. IPRs and patents then give the patent
holder a monopolistic right to prevent others from
making, using or selling seeds. Seed saving by farmers
has now been redefined from a sacred duty to a crim-
inal offence of stealing ‘property’. Article 27.3 (b) of
the TRIPS agreement, which relates to patents on liv-
ing resources, was basically pushed by the ‘Life Sci-
ence’ companies to establish themselves as ‘lords of
life’.

The chemical companies of the world have bought
up seed and biotechnology companies and reorgan-
ized themselves as life science corporations, claiming
patents on genes, seeds, plants and animals. Ciba
Geigy and Sandoz have combined to form Novartis,
Hoechst has joined with Rhone Poulenc to form
Aventis, Zeneca has merged with Astia, Dupont has
bought up Pioneer HiBred, and Monsanto now owns
Cargill seeds, DeKalb, Calgene, Agracetus, Delta and
Pine Land, Holden and Asgrow. Eighty per cent of all
genetically engineered seeds planted are Monsanto’s
‘intellectual property’. And Monsanto owns broad
species patents on cotton, mustard, soya bean - crops
that were not ‘invented’ or ‘created’ by Monsanto but
have been evolved over centuries of innovation by
farmers of India and East Asia working in close part-
nership with biodiversity gifted by nature.

The disastrous impact of WTO in creating seed
monopolies has already been felt in India. India’s 1970
patent act has been amended three times and there is
an attempt to introduce a new seed law which would
destroy biodiversity and farmers rights. The epidemic
of farmer’s suicide is the real barometer of the stress
under which Indian agriculture and Indian farmers
have been put by globalization of agriculture. Grow-
ing indebtedness and increasing crop failure are the
main reasons that the farmers have committed suicide
across the length and breath of rural India. The sui-
cides by farmers highlights these high social and eco-
logical costs of the globalization of non-sustainable
agriculture which are not restricted to the cotton
growing areas of these states but have been experi-
enced in all commercially grown and chemically
farmed crop in all regions. While the benefits of glo-
balization go to the seeds and chemical corporation
through expanding markets, the cost and risks are ex-
clusively born by the small farmers and landless peas-
ants.

Globalization and privatization of the seed sector
have eroded farmers seed supply and seed supplied by
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the public sector. While the entry of private seed com-
panies is justified on grounds of increasing farmers
options and choices, by making farmers look down
on their own varieties as inferior and by eroding the
capacity of the public sector, globalization has in ef-
fect created a seed famine. Monopolies have contrib-
uted to farmers suicides as we analyse in our report
Seeds of Suicides. As a consequence of the farmers’
suicides and high seed costs, the Andhra Pradesh Gov-
ernment brought a case against Monsanto / Mahyco
before the Monopolies and Restrictive Trade Practises
Commission (MRTPC).

Monsanto enjoys a monopoly on production, sup-
ply and marketing of Bt. Cotton seed in India. The
firm operates through its subsidiary - Mahyco. From
the last few years, the company has been charging a
‘trait value’ (price fixed for research and development
on Bt. Cotton seed, which can resist local pests) at Rs.
1750 per pack of 450 grams of seed. The multinational
corporation (MNC) gets the seed for Rs. 300 per
pack of 750 grams from the farmers who grow it un-
der the company’s supervision. The government has
challenged the validity of the ‘trait value’ in the court
and demanded its abolition. The government has also
demanded Rs. 400 crore from the company, which it
collected from the farmers.

The MRTPC directed the Mahyco-Monsanto to
reduce the ‘trait value’ to a reasonable extent. The
MNC tried to approach the Supreme Court to stay
the order of the MRTPC. But, the apex court refused
to grant a stay. Meanwhile, the Andhra Pradesh Gov-
ernment had convened a meeting of the seven other
states - Orissa, Karnataka, Maharashtra, Tamil Nadu,
Madhya Pradesh, Punjab and Haryana. It was decided
in the meeting to bring pressure on Monsanto to re-
duce the price of Bt. Cotton seed so that farmers are
not overburdened by the exorbitant price. The And-
hra Pradesh Government’s contention is that the high
price of the Bt. Cotton seed is one of the reasons for
distress among farmers. More than 2000 farmers
committed suicide in the last eight years in Andhra
Pradesh alone and most of them were cotton grow-
ers.

In a parliamentary debate the government admit-
ted the more than 100,000 farmers had committed
suicide in the last decade. Rising costs of seeds and
other inputs, combined with falling prices of agricul-
tural commodities are the primary cause of indebted-
ness and indebtedness is the primary cause of
farmer’s suicide. Both the rise in costs of production
and decline in prices of farm produce are driven by
the trade liberalization rules of WTO.
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AOA, Renewal of QR’s and Falling Farm
Prices

All over the world, structural adjustment and trade
liberalization have already driven millions of farmers
off the land because of rising costs of production and
collapsing prices of commodities. Instead of support-
ing policies that help farmers survive, WTO rules are
driving small farmers to extinction and ensuring that
agriculture is controlled by global corporations.

The AOA of the WTO is a rule-based system for
trade liberalization of agriculture that was pushed by
the US in the Uruguay Round of the GATT. However,
these rules are the wrong rules for protecting food se-
curity, nature and culture. Instead, they are perfectly
shaped for the objective of corporate rule over our
food and agriculture systems. The AOA rules apply to
countries, even though it is not countries for their
farmers that engage in global trade in agriculture but
global corporations like Cargill. These firms gain
from every rule that marginalizes farmers by removing
support from agriculture. They gain from every rule
that deregulates international trade, liberalizes ex-
ports and imports, and make restrictions of exports
and imports illegal. Market openings through the
AOA are therefore market openings for the Cargills
and Monsantos.

The outcome of negotiations for the AOA should
not be surprising, because global agribusiness corpo-
rations had tremendous influence on the negotia-
tions. In fact, the U.S delegation was led by Clayton
Yeutter, a former Cargill employee. There are three
components to the AOA

* Domestic Support
*  Market Access
* Export Competition

The WTO dispute to remove QR’s was the means to
get across to India’s markets. However, since the rich
countries subsidies their agriculture up to $ 400 bil-
lion annually, removal of import restrictions amounts
to removing the protection against cheap imports and
dumping. As a result of subsidies, prices of agricul-
tural commodities have been falling worldwide.

The crisis in cotton is an example of the agrarian
crisis created by globalization. The worst suicides are
taking place in the cotton belts of Vidharbha, Andhra
Pradesh, Karnataka and Punjab. More than 70 coun-
tries globally produce and export cotton. Of these,
eight countries are responsible for almost 8o per cent
of global output. The world’s cotton market is domi-
nated by the US, - which is the second largest pro-
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Commodity 1988 1995
Wheat (US HW) 167 216
Wheat (US RSW) 160 198
Wheat (Argentina) 145 218
Maize (Argentina) 116 160
Maize (U.S) 118 159
Rice (U.S) 265.7 -
Rice (Thai) 284 226
Cotton 63.5 98.2
Groundnut Ol 590 991
Palm Oil 437 626
Soya bean Oil 464 479
Soya bean Seed 297 273
Soya bean Seed 110 156
Sugar 10.2 13.3
Jute 370 366

ducer. Support to the cotton sector is greatest in the
US, followed by China and the EU. The combined
support (domestic and export subsidy) provided by
the US government to cotton producers is pegged at
USS$ 4 billion. The US subsidy system is based on di-
rect payments to farmers who can sell cotton in world
markets at prices well below the cost of production.
Production costs are US $ 1.70 per kg but its cotton is
sold at US$ 1.18 per kg. Export subsidies for 2005~
2006 amount to US$ 360 million.

The worst losers are farmers in the least devel-
oped countries. This subsidy is helping only a few
thousand farmers in the developed nations but is
putting millions of poor Africans and Indians into a
death trap. For example the $ 4 billion subsidy that
the US gives is only meant for 20,000 farmers who
cultivate cotton. Meantime, falling cotton prices are
creating US $ 250 million increased poverty in several
central African countries such as Burkina Faso, Chad,
Mali and Togo.

In India falling cotton prices driven by the removal
of import restrictions are killing our farmers. Before
1990 cotton import and export was totally controlled
by the central government. After the formation of
WTO in 1995, cotton import and export has been
free. But we could not export cotton as prices in inter-
national market had fallen to one third from what was
it was in 1994. The cost of production in America of
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1997 2000 2001 Percent
(Jan.) Change 2001
over 1995

142 130 133 -38.2
129 102 106 -46.5
129 112 118 -45.9
133 88 80 -50.0
112 97 92 -22.0
439 271 291 -33.7
316 207 179 -46.7
77.5 66 49.1 -50.0
1010 788 - -20.5
93.5 74.7 - -88.1
625 71.4 - -85.1
262 199 178 -

111 102 99 -36.5
11.4 10.2 9.2 -30.8
302 276 - -24.6

1 kg of cotton lint is not less than US$ 1.8. But it is
sold in international market at US'$ 1.0 per kg. This is
why cotton farmers in India are committing suicide.

Traditionally, India has cotton
exporter. But by 1998, it emerged as a major importer
due to policy changes. Imports were liberalized when
the Cotton Corporation of India’s import monopoly
was terminated in 1991. Now imports are subject to
the Open General License, allowing unrestricted
imports by private traders.

The story of falling prices is repeated in spices, ed-
ible oil, and dairy products. Suicides of Wynad farm-

been a net

ers are directly connected to imports of spices. Ac-
cording to the Government of Kerala, falling prices
have led to losses of Rs. 2958 crores for coconut farm-
ers, Rs. 695 crores for pepper farmers, Rs. 924 crors
for arecanut farmers, Rs. 388 crore for coffee growers
and Rs. 178 crore for tea grower and Rs. 70 crore for
cardamom growers in 2000-2001. In India, agricul-
tural imports have gone up by 300 per cent during the
last decade. While edible oil imports have increased
by 398 per cent, cotton imports have multiplied by a
whopping 13,153 per cent. Sugar, fruits and vegetables
and spices are some other commodities that have
poured in unchecked. For all agricultural commodi-
ties, our study The Mirage of Market Access assesses
that falling prices due to imports have led to annual
losses of Rs. 116200 crores of Indian farmers.
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Changing the Trade Rules

The growing agrarian crisis India is experiencing,
with farmers suicides as the most tragic expression of
the crisis, is a direct result of WTO rules and the
trade liberalization paradigm. It is an imperative to
change these rules to allow for the protection of In-
dian farmers against cheap imports. This requires re-
introducing QR’s. We also need to be able to promote
national and local food security policies. Food and ag-
riculture are issues of livelihood and basic needs, not
mere matters of trade. Across the world, people are
calling for removing agriculture from the WTO.

Similarly, WTO is the wrong place to create rules
for intellectual property. TRIPS must also be removed
from WTO. This is the suggestion from experts and
the call of the movements like the ‘Indian People’s
campaign against WTO’ convened by Mr. S.P. Shukla,
who was Ambassador to GATT during the Uruguay
Round.

The WTO is in deep crisis because it imposed un-
just and asymmetric rules on the South. The Seattle
ministerial (1999) failed because of people’s resist-
ance. The Doha Round (since 2001) was negotiated in
the shadow of 9/11. Cancun (2003) failed because the
South organized under the G-20, with India as a lead-
ing player, and the G-90 the group of least develop-
ment countries. Hong Kong (2005) too would have
failed, but this time India and Brazil joined the rich
countries to produce a disastrous draft. The empti-
ness of the promises made in Hong Kong were born
out by the failure of the WTO negotiations in July
2006.

The Doha round negotiations collapsed once
again at the Mini Ministerial in Geneva on 23 July
2006. Martin Khor of Third World Network reported
from Geneva that when asked of the Doha Round is
dead or in intensive care, Mr. Kamal Nath, India’s
Commerce Minister, said it is somewhere between in-
tensive care in hospital and the crematorium. Peter
Mandelson, the EU Trade Commissioner, told the
press following suspension of WTO negotiations, “we
have missed the last exit on the motorway.”

The US is being identified by all as responsible for
the collapse of talks, by its refusal to reduce its agri-
cultural subsidies. The US and its corporations were
the driving force behind two agreements of the Uru-
guay Round, which have the highest impact on the
poor of the Third World. The TRIPS Agreement has
increased the cost of seeds and medicine by promot-
ing monopolies. Thousands of Indian farmers have
committed suicide due to debts resulting from a new
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dependence on costly yet unreliable hybrid and Bt
cotton sold by Monsanto and its Indian partners. The
Agreement on Agriculture (AoA) has destroyed agri-
cultural livelihoods of millions of peasants and food
security of the world’s poor. The Deputy Chairman of
the Planning Commission wants to see an “exit policy
for farmers of India, which in effect means planning
for the destruction of their livelihoods.

The willingness of the US to allow the Doha
Round negotiations to grind to a halt by showing in-
flexibility in offering to reduce distorting farm subsi-
dies in exchange for increased market access is not be-
cause agricultural market access is no longer of
interest to the US. The US does not have to give up
anything multilaterally because it is getting market ac-
cess bilaterally, often with ‘non-agreements’ like the
US - India Knowledge Initiative in Agriculture, which
is promoting GMOs, agricultural imports and the en-
try of the US grant Walmart into the Indian retail.
Monsanto, Walmart and ADM are on the board of
the US India Agriculture Initiative.

USAid is interfering directly in India’s gene modi-
fication (GM) policies and has financed the push to
commercialize Bt Brinjal, which would be the first
GM food crop approved for large scale commercial
trials and seed production in India. While India’s bi-
osafety assessment framework has no reference to the
unscientific ‘substantial equivalence’ principle, (a prin-
ciple promoted in the US to avoid looking for the
unique biological impacts of GM foods), the ‘substan-
tial equivalence’ is the basis of Bt Brinjal data submit-
ted by Monsanto-Mahyco to the Genetic Engineering
Approval Committee (GEAC), the statutory body for
granting approvals for gene modified organism
(GMOs). The virus of biosafety deregulation is thus
being subtly introduced into India. GMOs are spread-
ing bilaterally without the WTO, which had to be
used against Europe in the US - EU GMO dispute.

The US biotech agenda is also being internalized
into India’s agricultural policy. The Planning Commis-
sion, India’s highest planning body, headed by Mon-
tek Singh Ahluwalia is appointing a non-resident, the
US based Dr. Deshpal Verma, Professor of Genetics
and Biotechnology at Ohio, to head a cell to promote
GMOs in agriculture and to increase the role of glo-
bal corporations like Monsanto in the farm sector. Bi-
lateral deals are thus mutilating into unilateral policies
referred to an ‘autonomous liberalization’.

US agribusiness like Cargill and ADM do not need
WTO’s market access rules anymore to capture In-
dia’s markets. As part of the Bush-Singh agreement,
India has been influenced to import wheat, even
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though there was enough wheat produced in India.
And domestic markets too have been captured by
MNC’s like Cargill, Canagra, Lever, and ITC. India’s
food security is being systematically dismantled. Food
prices have increased dramatically, and with it, hunger
and malnutrition. While being presented as an eco-
nomic power and the new poster child of globaliza-
tion, India now is the home of one third of the
world’s malnourished children. And the problem of
hunger will grow as peasants are pushed off the land
and food prices increase.

Meantime, corporations like Walmart are trying to
grab India’s retail market, which consists of the small-
scale informal sector employing more than 200 mil-
lion people. Walmart is trying to get into capturing
this large market and has succeeded in getting FDI
pushed through in retail. It is also trying to partner
with Reliance Industry Ltd (RIL), which is planning to

Vandana Shiva

build new super stores in 784 Indian towns, 1600
farm supply hubs, and move the produce with a 4o0-
plane air cargo fleet. The Reliance group has also be-
come the largest land grabber in India, using govern-
ments to forcefully acquire hundreds of thousands of
acres of fertile farmland at 1/1000™ the market price.
These are the subsidies Walmart is seeking through
partnerships. And Walmart does not need a General
Agreement on Trade in Services (GATS) to take over
retail services in India. Bilateral and unilateral policies
are opening up India’s markets for Walmart. WTO
might be on life support, but ‘free trade’ is alive and
kicking,.

Bilateral and unilateral, initiatives are the new ava-
tars of globalization and free trade. And it is these av-
atars we must challenge to stop corporate rule, while
WTO hangs between intensive care and the cremato-
rium.



1 Introduction: Facing Global Environmental Change and

Sectorialization of Security

Hans Ginter Brauch

1.1 Introductory Remark’

This second volume of the Global Security Hand-
book for the Anthropocene* focuses on issues of Glo-
bal Environmental Change (Young/Demko/Ram-
akrishna 1996; Munn 2002; Oldfield 2005, Ehlers
2008) that have contributed to a reconceptualization
of security in the 21" century. This has evolved since
the end of the Cold War and has significantly been in-
fluenced by the globalization process (Brauch 2008,
2008a).

This reconceptualization of security has resulted in
a ‘widening’ of the dimensions of security from the
narrow political and military focus during the Cold
War era towards an inclusion of economic, societal
and environmental dimensions, a ‘deepening’ of the
referent objects from the nation state (or ‘national se-
curity’) to the international realm (international, re-
gional, and global security), as well as to the sub-state
level (of societal, communal, and human and gender
security) and a ‘sectorialization’ of the applications of

1 The author is grateful to two reviewers for their useful
comments and suggestions.

2 The term ‘Anthropocene’ was coined by the Nobel Lau-
reate Paul Crutzen (2002, Crutzen/Stoermer 2001,
Clark/Crutzen/Schellnhuber 2004, 2005, Ehlers 2008;
see chap. 98 by Oswald Spring/Brauch/Dalby). It refers
to an evolving transition in Earth history from the
Holocene, the present interglacial period that followed
the last glacial period of the Pleistocene about 10,000
years ago (Goudie 1996: 48-66), to a new period that
has been increasingly influenced by human or ‘anthro-
pogenic’ interferences of humankind since the start of
the Industrial Revolution (about 1750) due to the exten-
sive burning of hydrocarbon energy sources (coal, oil,
natural gas) that have resulted in an increase of green-
house gases from 280 ppm (parts per million) in the
atmosphere in 1750 to 379 ppm in 200§ (IPCC 2007: 2).
The atmospheric concentration of CO; in 2005 exceeds
by far the natural range over the last 650,000 years (180
to 300 ppm) as determined from ice cores.

security to different issue areas (energy, water, health,
livelihood security concepts).

Three stages of Global Environmental Change
(GEC) can be distinguished:

1. The emergence as a new multidisciplinary scien-
tific field of study since the 1970’s and 1980’s that
has focused on climate change, desertification, wa-
ter and biodiversity, as well as on the depletion of
the ozone layer. Since the 1990’s global change sci-
entific networks, programmes (IGBP, IHDP, DI-
VERSITAS, WCRP), and projects as well as policy
focused scientific epistemic communities (Haas
1989, 1990, 1992, 1993) as the IPCC (Bolin 2007)
have evolved that assess and interpret scientific re-
search results, and explain them to the global pol-
icy community and via the media to a global atten-
tive public (scientific agenda setting).

2. The development of a new major policy field of
international (environment) policy since the Earth
Summit (UN Conference on Environment and De-
velopment) in Rio de Janeiro in 1992 has resulted
in new forms of international governance (climate
change, biodiversity, desertification, water re-
gimes) that have moved to the centre of political
concerns (politicization® through major global
governmental conferences in the framework of
the annual conference of parties (COPs) of
UNFCCC*, CBD®, UNCCD®, and the triennial
World Water Fora (I: 1997 in Marrakesh; II: 2000
in The Hague; III: 2003 in Kyoto; IV: 2006 in
Mexico City; V: 2009 in Istanbul).”

3. Since the early 21* century this process of politici-
zation has been complemented by a process of

3 An extensive scientific and political literature is available
on these issues that have also contributed to this proc-
ess of politicization especially of climate change issues.
For a brief guide to the guide to this debate see Dessler/
Parson (2006, 2008).
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declaring selected global challenges (especially cli-
mate change) as political issues of utmost impor-
tance that require extraordinary means, and by
addressing these global dangers and concerns as
key security issues (securitization).

The year 2007 has been a turning point in this process
of securitization of questions of global environmental
change, and especially of climate change when the
highest national policymakers (G-8, European Coun-
cil) and high-level fora (UN Security Council) and of-
ficials of international organizations (UN Secretary-
General) addressed global warming (often in rela-
tionship with desertification and water scarcity) as key
political and security issues that may lead to internal
displacements, forced distress migration, as well as
crises and conflicts. This emerging securitization of
global environmental change focuses on the environ-

4 The UN Framework Convention on Climate Change
(UNFCCC) was signed in 1992 at the Earth Summit and
entered into force in 1994; its Kyoto Protocol (1997)
entered into force on 16 February 2005 with the ratifica-
tion by Russia and it will expire in 2012. Until April
2008 the USA and Turkey did not ratify the Kyoto Pro-
tocol. See the documentation at: <http://unfccc.int/
essential_background/items/2877.php>.

5 The Convention on Biological Diversity (CBD) was
signed in 1992 at the Earth Summit and until April 2008
it was ratified by 187 countries. Its Cartagena Protocol
on Biosafety was adopted in 2000 and entered into
force in 2003 and by April 2008 147 countries had
deposited their ratification. The USA did so far neither
sign nor ratify this protocol. See the documentation at:
<http://www.cbd.int/>.

6 The UNCCD was signed in 1994 and entered into force
on 26 December 1996. As of March 2002 over 179 coun-
tries were parties. See the documentation at: <http://
www.unccd.int/>.

7 The world water fora have been organized by the World
Water Council, “an international multi-stakeholder plat-
form that was established in 1996 in response to an
increasing concern about world water issues from the
global community. Its mission is ‘to promote awareness,
build political commitment and trigger action on critical
water issues at all levels, including the highest decision-
making level, to facilitate the efficient conservation, pro-
tection, development, planning, management and use of
water in all its dimensions on an environmentally sus-
tainable basis for the benefit of all life on earth.” The
Council aims to reach a common strategic vision on
water resources and water services management
amongst all stakeholders in the water community. In the
process, the Council also catalyses initiatives and activi-
ties, whose results converge toward its flagship product,
the World Water Forum.” See at: <http://worldwater-
council.org/index.php?id=92&1.=0>.
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mental dimension of security, and on the complex in-
teraction between human beings and humankind as
causes, triggers, and victims of the societal conse-
quences of this process.

Below the first two stages of the global environ-
mental change debate will be briefly reviewed: the
emerging scientific research on global environmental
and climate change since the 1970’s, and the political
agenda-setting since the late 1980’s (1.2), and the polit-
icization of global environmental change issues since
the Earth Summit of 1992 (1.3.). The third stage of the
emerging securitization of GEC issues that is closely
linked to the environmental dimension of human, na-
tional, and international security will be examined
separately (chap. 4 by Brauch). After a brief overview
of the themes covered in this security handbook on
the global rethinking on security (1.4.), the sec-
torialization of security and the sectoral security con-
cepts (1.5.) as well as the structure and contributions
of this book will be introduced (1.6.), and a few re-
marks will be offered on its multidisciplinary per-
spectives for a global audience (1.7.).

Scientific Research on Global
Environmental and Climate
Change and Political Agenda-
Setting

1.2

Since the 1970’s, global environmental change (GEC)
has focused on “human-induced perturbations in the
environment” that encompass “a full range of globally
significant issues relating to both natural and human-
induced changes in the Earth’s environment, as well
as their socioeconomic drivers.” According to Munn
(2002: xi) “changes greater than humankind has expe-
rienced in its history are in progress and are likely to
accelerate.” Dealing with future environmental trajec-
tories requires more than a prediction of a single fu-
ture path. It requires to “map a broad range of future
environmental trajectories” that may confirm “that
the changes of the 21* century could be far greater
than experienced in the last several millennia” (Munn
2002: xii). Scientists, but also decision-makers and ad-
ministrators are challenged to think the unthinkable;
to minimize ‘surprise’ should nature manifest itself.
Since the 1990’s, the International Geosphere-Bio-
sphere Programme (IGBP), the International Human
Dimensions Programme (IHDP), the World Climate
Research Programme (WCRP), and DIVERSITAS
were instrumental for rallying a global environmental
change research community around coordinated sci-
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entific projects, and sensitizing policymakers and the
public alike. In response to the Amsterdam Declara-
tion on Global Change (200r), these four international
GEC research programmes formed the Earth System
Science Partnership (ESSP). Their work will be
examined in the subsequent volume (Brauch/Oswald
Spring/Mesjasz/ Grin/Kameri-Mbote/Chourou/Dunay/
Birkmann 2009)°%.

The human dimension of global environmental
change covers both the contribution and adaptation
of societies to these changes. Wilson (1998) noted a
growing consilience (the interlocking of causal expla-
nations across disciplines) in which the “interfaces be-
tween disciplines become as important as the disci-
plines themselves” that would “touch the borders of
the social sciences and humanities”.

As a topic of environmental history (Simmons
2002: 62-72; Radkau 2002, 2008) GEC analyses the
human impact on nature during the past 10,000 years
of the Holocene: 1) as hunters and gatherers from
10,000-8000 BCE (solar energy; localized impact on
species and habitats); 2) agriculturalist period from
8000 BCE to CE 1750 (solar energy; impacts on soils,
water, landforms); 3) industrialist era from 1750 to
1950 (fossil energy; intensification of impact and spa-
tial extension); and 4) post-industrialist phase from
1950 to the present (fossil, nuclear, renewable energy;
new chemicals, genetics create large-scale uncertain-
ties). Since the Industrial Revolution (CE 1750) and
especially since 1950 the massive use of fossil energy
(coal, oil, natural gas) has contributed to an intensify-
ing anthropogenic global environmental and climate
change.

Global change combines and affects the eco-
sphere and the anthroposphere. The ecosphere com-
prises the atmosphere (climate system), the hydro-
sphere (water), the lithosphere (earth crust, fossil
fuels), the pedosphere (soil), and the biosphere (life),
while the anthroposphere deals with populations, so-
cial organizations, knowledge, economy and trans-
port, and other human-related systems (WBGU 1993)
such as culture (MA 2005) and cosmovisions.

Steffen, Sanderson, Tyson, Jager, Matson, Moore,
Oldfield, Richardson, Schellnhuber, Turner, and Was-
son (2004: 1) have argued that a global perspective on

8 The early activities of these programmes until 2001 are
covered in the five volumes of the Encyclopedia of Glo-
bal Environmental Change (Munn 2002); Diversitas (II:
Mooney/Canadell 2002: 268-271); IGBP (II: Mooney/
Canadell 2002: 350-357); IHDP (IV: Tolba 2002: 245);
WCRP (I: MacCracken/Perry 2002: 753-754).

the interactions between environmental change and
human societies has evolved. This led to an awareness
of two aspects of Earth System functioning: “that the
Earth is a single system within which the biosphere is
an active, essential component; that human activities
are now so pervasive and profound in their conse-
quences that they affect the Earth at a global scale in
complex, interactive and apparently accelerating
ways”. They have further argued “that humans now
have the capacity to alter the Earth System in ways
that threaten the very processes and components,
both biotic and abiotic, upon which the human spe-
cies depends.” Oldfield (2005: 1) argued that the
changes during the past 50 years were greater than
those since the opening of the interglacial period of
the Holocene some 10,000 years ago due to three de-
velopments:

* The rate of change in atmospheric CO; concentra-
tions exceeds the mean rate during glacial-inter-
glacial transitions by one to two orders of magni-
tude.

* The human population is now many orders of
magnitude greater than it was at the opening of
the Holocene.

* The degree to which the full range of human activ-
ities has transformed the world and the way it
functions, especially over the past 50 years, has
created a biosphere with no past analogues. Hu-
mans have become agents of change with diverse
and increasing impacts on almost every aspect of
the Earth System.

Oldfield (2005: 152-189) examined the changes that
could be observed in the Anthropocene with regard
to the changing atmosphere, land and aquatic envi-
ronments, and ecosystems. In his conclusions he “out-
lined the need to bridge three methodological gaps,
between contemporary and paleo-research, between
empirical and modelling approaches, and between
[and]
... between well-validated research and policy-making”
(Oldfield 2005: 295).

In the social sciences, the analysis of GEC and the

biophysical and socioeconomic perspectives ...

human-nature relationship is polarized between epis-
temological idealism and realism (Glaeser 2002: 11-
24), or between social constructivism and neo-real-
ism. The neo-idealist orientation has highlighted two
aspects: a) the uncertainty of scientific knowledge and
claims; and b) the attempt to explain the scientific
and public recognition of environmental change influ-
enced by political and historical forces (Rosa/Dietz
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Table 1.1: Worldviews on Security and Standpoints on Environmental Issues: Source: Brauch 2003, 2005, 2005a).

Worldviews/Traditions
on security (=) Waltz

(neo)realist
(pessimist)

Standpoints on environmental issues BT B

(V)

Neo-Malthusian pessimist |
Resource scarcity

Hobbes, Morgenthau,

Grotius Kant
liberal pragmatist Neo-liberal institutionalist
Cooperation matters (optimist)
International law matters
and prevails

Equity-oriented pragmatist \Y
Cooperation will solve problems
Cornucopian neo-liberal optimist. VI
Technological ingenuity will solve
problems

V International orga- \!
nizations and regimes
VI IX

1998). Two opposite scientific standpoints exist on
environmental issues (Gleditsch 2003):

* the pessimist or Neo-Malthusian view (Malthus
1798) stresses the limited carrying-capacity of the
Earth to feed the growing population;

* while the optimist or Cornucopian view believes
that an increase in knowledge, human progress,
and breakthroughs in science and technology
could cope with these challenges.

These two opposite positions have dominated the en-
vironmental debate since the Club of Rome’s Limits
of Growth (Meadows/Meadows/Randers/Behrens
1972; Meadows/Meadows/Randers 1992), and Lom-
borg’s (2001, 2004) Skeptical Environmenalist.
HomerDixon (1999: 28-46) distinguished among
neo-Malthusians (biologists, ecologists); economic
optimists (economic historians, neoclassic econo-
mists, agricultural economists), and distributionists
(poverty, inequality, misdistribution of resources).
Brauch (2002, 2003) suggested an equity-oriented
pragmatism as a middle ground between the two op-
posite views. Table 1.1 combines

* three worldviews on security of the English school
(Bull 1977; Wight 19915 Brauch 2008a) represented
by Hobbes (realism), Grotius (pragmatism), and
Kant (idealism) with

¢ three idealtype standpoints on the environment
(Neo-Malthusian, Cornucopian, Pragmatist).

This leads to nine combined ideal type positions on
security and environmental issues. Our perception of
and policy response to the new challenges posed by
global environmental change depends on the specific
combination of the prevailing worldviews and stand-

points that influence the mindset of policymakers. At
least three ideal type positions can be distinguished:

I: the (neo)realist and Neo-Malthusian pessimist for
whom only military, economic, and political
power matters to face and cope with resource
scarcity, and who often acts unilaterally;

V: the liberal and equity-oriented pragmatist for
whom multilateral cooperation (in international
organizations, regimes) matters and can solve chal-
lenges.

IX: the combination of Kantian ideas and Cornuco-
pian optimism that democracies, the rule of law
and international law, but also new technologies,
can solve the new global environmental chal-
lenges.

The (neo)realist and Neo-Malthusian pessimist posi-
tion is often pursued by major military powers, while
the centrist position is often advocated by smaller
countries and middle powers and by the multilateral
United Nations system, and the optimist perspective
is probably best represented by the Wilsonian tradi-
tion to international affairs. The pessimist position is
reflected in many studies that analysed climate change
as a threat to US national security, while the centrist
standpoint has been dominant in many contributions
that examined climate change as a challenge for inter-
national security. In the political realm, these three
ideal type perspectives may be rare, and often issue
specific responses prevail that are influenced by the
political forces (parties, coalitions) and political mind-
sets or ideologies of decision-makers.

During the past two decades global environmen-
tal challenges (Brauch/Oswald Spring/Mesjasz/Grin/
Dunay/Behera/Chourou/Kameri-Mbote/Liotta 2008)
have created an intensive public awareness to face the
impacts of GEC and to cope with its consequences
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(Brauch/Oswald Spring/Mesjasz/Grin/Kameri-Mbote/
Chourou/Dunay/Birkmann 2009). How policymak-
ers, the media, and the public perceive, interpret, and
convey scientific knowledge on the new global envi-
ronmental dangers depends on the specific combina-
tion of the worldviews and ecological standpoints
that differ both within and among countries.

Since the start of the scientific discourse on global
environmental change in the 1980’s and the initially
policy-driven debate on environmental (Brundtland
1987; Myers 1989; Mathews 1989) or ecological secu-
rity (Gorbachev 1987, 1988) in the social sciences since
the global turn, there was little interchange between
the natural scientists in the global change research
community and the social scientists and policymakers
and advisers who dominated the debate on the recon-
ceptualization of security. Both discourses and de-
bates were pursued in parallel by different scientific
and policy communities with a limited exchange be-
tween natural and social scientists or between scien-
tists and policymakers, environmental and security ex-
perts, international and national officials, diplomats
and military officers. So far there has also been little
debate between the environmental and the human se-
curity school in the social sciences and in diplomacy,
with few exceptions.

In the framework of IHDP, its GECHS (Global
Environmental Change and Human Security) project
has argued since the late 1990’s that these GEC im-
pacts affect human security: natural disasters, cumula-
tive changes or slow-onset changes, accidental disrup-
tions or industrial accidents, development projects,
and conflict and warfare (GECHS 1999). Authors as-
sociated with GECHS (Barnett/Matthew/O Brien
2008) and UNU-EHS (2008) have addressed both the
input factors and the often extreme societal outcomes
from a people-centred human security approach. But
the emerging policy debate has focused so far prima-
rily on challenges posed by climate change primarily
for international (regional and global) and national
security. But in May 2008, the Human Security Net-
work (HSN) has for the first time addressed the polit-
ical impacts of climate change on human security.

1.3 Politicization of Global
Environmental Change

Two parallel policy debates on a reconceptualization
of security and on problems of global environmental
change have gradually emerged since 1990. In the

security realm four conceptual policy debates can be
distinguished:

* an initially Northern debate where a state-centred
security concept has been extended by developing
an environmental dimension of national and
international security (in the US, Western Europe,
NATO, OSCE, UNEP, UNDP, ENVSEC et al.,
part VIII, chap. 59-73);

* an initially Southern debate on a human-centred
security concept that was launched by Mahbub-ul
Haq’ with the Human Development Report 1994
(UNDP 1994) that was promoted by UNESCO
(Part IX, chap. 74-96);

* since 2000 a growing debate on water security
(chap. 11 by Oswald/Brauch and part VII, chap.
41-58), on the securitization of climate change
(chap. 4 by Brauch), and on desertification as a
security issue (Kepner/Rubio/Mouat/Pedrazzini
2006; Brauch 2003, 2006; chap. 8 by Boulharouf/
Pattie; chap. 9 by Rechkemmer); and finally

* since 2004 an emerging debate on the environ-
mental dimension of human security and since
2007/2008 on climate change as a human security
challenge that focuses on the most vulnerable and
affected people that daily face the impacts of glo-
bal environmental change.

Since the 1990’s, the widening of the security concept
has progressed and concepts of ‘environmental secu-
rity’ (UNEP, OSCE, OECD, UNU, EU), ‘human secu-
rity’ (UNDP, UNESCO, UNU), ‘food security’ (WHO,
World Bank), ‘energy security’ (World Bank, IEA),
‘health security’ (WHO), and ‘livelihood security’
(UNEP, OECD) have been widely used.

Global Policy Debate on Environmental
Security

1.3.1

In 1987 Soviet President Gorbachev “proposed ecolog:
ical security as a top priority”. The BrandtReport
(1980) noted that “few threats to peace and survival of
the human community are greater than those posed
by the prospects of cumulative and irreversible degra-
dation of the biosphere on which human life de-
pends.” The Brundtland Commission (1987: 19) ar-

9 Mahbub ul Haq (1934-1998) was a Pakistani economist
who in 1990 created the Human Development Index,
which the UNDP used in its annual reports on people’s
standards of living to determine their countries’ wealth.
He had served as the World Bank's director of policy
planning and Pakistan’s finance minister.
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gued that the security concept “must be expanded to
include the growing impacts of environmental stress”.
The Commission on Global Governance (1995) called
for a broader concept of global security for states,
people, and the planet. It claimed a linkage between
environmental deterioration, poverty, and underdevel-
opment as causes of conflict. These reports put the
linkage between environmental stress, conflicts, and
conflict resolution on the political agenda of interna-
tional organizations.'

1.3.1.1  Environmental Security Debate within

the United Nations System

The Millennium Report of the Secretary-General (An-
nan 2000) mentioned several international organiza-
tions that have addressed the linkages between envi-
ronmental stress and conflicts. The World Summit on
Sustainable Development (WSSD) in Johannesburg
(2002) in its political declaration and plan of imple-
mentation referred only to *food security’, while ‘envi-
ronmental’ and ‘human security’ were not explicitly
mentioned. Former UN Secretary-General Kofi An-
nan (2003) pointed to the potential threats posed by
environmental problems. In January 2004 UNEP
identified a “need for scientific assessments of the
link between environment and conflict to promote
conflict prevention and peace building” (Topfer
2004: 1). UNEP’s Division of Early Warning and As-
sessment (DEWA) launched an “Environment and
Conlflict Prevention” initiative to stimulate “interna-
tional efforts to promote conflict prevention, peace,
and cooperation through activities, policies, and ac-
tions related to environmental protection, restoration
and resources” (Lonergan 2004: 2). In November
2008 an UNEP Advisory Group on Environment,
Conlflict and Peacebuilding was launched.!

10 The scientific debate on the first three phases of envi-
ronmental security research is discussed below in chap.
59 by Dalby/Brauch/Oswald and proposals for the
fourth phase are offered by Oswald/Brauch/Dalby
(chap. 98). For a review of the political debate on envi-
ronmental security in international organizations until
2002 (see Brauch 2003) and until 2004/2005 (Brauch
2005, 2007, 20073, 2007b, 2007c¢). This reviews focuses
primarily on the political developments between Janu-
ary 2003 and April 2008 within the UN, OSCE, NATO,
OECD, and the EU.

11 See: “New Advisory Group on Environment, Conflict
and Peacebuilding”, in: Environment, Conflict and Co-
operation Newsletter, April 2008; at: <http://www.ecc-
platform.org/index.php?option=com_content&task=view
&id=1377>.
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The Secretary-General’s High-level Panel on
Threats, Challenges and Change (UN 2004) iden-
tified six ‘threat clusters’: 1) socioeconomic threats, in-
cluding poverty, infectious diseases, and environmen-
tal degradation; 2) classic inter-state wars; 3) intrastate
violence, including civil wars and genocide; 4) weap-
ons of mass destruction; §) terrorism; and 6) organ-
ized crime. In a succinct analysis of this document
and of the policy debate within the UN about it, von
Einsiedel, Nitzschke, and Chhabra (2008: 635-636) ar-
gued that “in the absence of a coherent security con-
cept’, the UN “has dichotomized ‘hard’ security
threats to ‘state security’, such as armed conflict, ter-
rorism, and weapons of mass destruction, versus ‘soft’
threats to ‘human security’, such as poverty, infectious
disease, and environmental degradation”. Further-
more, “in arguing that threats to human and state se-
curity are a threat to all states, the Panel has reaf-
firmed the importance of sovereignty to safeguard
human security, but it has also qualified sovereignty to
reaffirm the objectives of the ‘human security’
agenda.” While environmental degradation was re-
peatedly noted among the ‘soft’ and socioeconomic
threats, the environmental security debate itself was
not taken up by the SG’s High-level Panel (2004).

1.3.1.2  Environmental Security Debate of OSCE

The Organization for Security and Co-operation in
Europe (OSCE) has dealt with security risks from en-
vironmental stress. Among the non-traditional secu-
rity risks confronting OSCE countries in Central,
Eastern and South-Eastern Europe, in the Caucasus,
in Central Asia, and other parts of the former Soviet
Union are transboundary pollution, shortage of drink-
ing water, disposal of radioactive waste, reduction of
human losses in man-made disasters and natural catas-
trophes. The Ministerial Council meeting in Maas-
tricht in December 2003 adopted the OSCE Strategy
Document for the Economic and Environmental Di-
mension, thus committing themselves

‘to cooperate on economic, good governance, sustaina-
ble development and environmental protecttion issues
in order to tackle the threats and challenges to security
that had emerged over the previous decade. In the Strat-
egy Document, the participating States recognized that
‘environmental degradation, unsustainable uses of natu-
ral resources and mismanagement in the processing and
disposal of wastes have a substantial impact on the
health, welfare, stability and security of our countries.’

On 30 November 2007 the Foreign Ministers of the
OESCE countries adopted the ‘Madrid Declaration
on Environment and Security’'? that addresses “the
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issue of climate change, ... [where] the OSCE ... has a
complementary role to play within its mandate in ad-
dressing this challenge in its specific region”."® Spain
also tabled an Action Plan on the Threats and Oppor-
tunities in the Area of Environment and Security that
was not endorsed.” It contained specific recommen-
dations in five areas:

¢ Refocusing OSCE institutions and mechanisms on
environmental matters;

* Raising awareness on environmental challenges,
including climate change and its security implica-
tions;

e Promoting environmental cooperation as a tool
for conflict prevention and confidence building;

¢ Improving environmental governance; and

e Addressing social economic aspects of environ-
mental security.

At the 15" OSCE Economic and Environmental Fo-
rum on “Environmental Security and Sustainable De-
velopment” two key issues were addressed: “land deg-
radation, soil contamination and water management”
in two meetings in Vienna on 22-23 January 2007 and
in Prague on 21-23 May 2007 that were prepared by
two preparatory expert conferences in Bishkek, Kyr-
gyzstan on 16-17 November 2006 on “Land Degrada-
tion and Soil Contamination”, and in Zaragoza, Spain
on 12-13 March 2007 on water management. The
OSCE Chairman-in-Office, Spanish Foreign Minister
Miguel Angel Moratinos, argued that global security

‘will be increasingly at risk because of man-made envi-
ronmental threats. ... It is important ... to include envi-
ronmental security issues in political agendas by foster-
ing the participation of national, international, public
and private actors. ... Environmental cooperation can be
an effective catalyst for reducing tensions, broadening
cooperation and promoting peace’.

12 Resolution on Environment and Security adopted by the
Ministerial Council of the OSCE in Madrid on 30
November 2007 as “Madrid Declaration on Environ-
ment and Security”, in: Organization for Security and
Co-operation in Europe. MC.DOC/4/07; at: <http://
www.osce.org/documents/mcs/2007/12/28657_en.pdf>.

13 See the speech by Bernard Snoy, coordinator of OSCE
Economic and Environmental Activities, on 12 March
2008 at a NATO meeting, at: < http://www.nato.int/
docu/comm/2008/0803-science/pdf/bernard_snoy.pdf>.

14 In his speech of 12 March 2008, Bernard Snoy also
reviewed the OSCE activities in the framework of the
ENVSEC Initiative and the 157" OSCE Economic and
Environmental Forum on “Environmental Security and
Sustainable Development” and its follow-up activities.

The OSCE launched several initiatives supporting
regional cooperation:

* by establishing a Regional Drought Management
Center in Central Asia by the countries of Central
Asia to implement the UN Convention to Com-
bat Desertification (UNCCD);

* by organizing a follow-up conference concentrat-
ing on degradation of land and pollution as well
as on water management in Central Asia in
Tashkent on 30-31 October 2007.

* by holding a workshop in Valencia on 10-11
December 2007, on “Water Scarcity, Land Degra-
dation and Desertification in the Mediterranean
Region: Environment and Security Aspects” under
the joint auspices of the Spanish OSCE Chair-
manship and of the NATO Science for Peace and
Security Programme.'

Based on the Madrid Declaration on Environment
and Security more attention will be given to environ-
mental security issues and to links between the econ-
omy, environment, and security.

Appling Environmental Security: The
ENVSEC Initiative

In late 2002, OSCE, UNEP, and UNDP launched a

joint initiative to promote the use of environmental

1.3.1.3

15 See the conference programme at: <http://www. osce.
org/documents/eea/2007/11/27982_en.pdf>. Henri-Luc
Thibault, the director of the Blue Plan, which is the
Regional Activity Center of the UNEP/Mediterranean
Action Plan presented possible future scenarios for envi-
ronmental conditions in the Mediterranean region argu-
ing “that trends projected for water and energy demand
for the next 20 years in the 21 Mediterranean-rim coun-
tries ... are simply not compatible with the objectives of
sustainable development and that, compounded with
the effects of climate change, they risk being associated
with irreversible land and other environmental degrada-
tions, loss of livelihoods, increased migration, and ulti-
mately serious threats to security and stability in the
region. It is crucially important to improve the manage-
ment of water scarcity, to save energy, to increase the
share of renewable energy and to decouple economic
growth from overexploitation of natural resources and
excessive pressure on the environment.” See this
author’s background study for the Blue Plan of Novem-
ber 2007 in English at: <http://www. planbleu.org/
publications/energaia/RAPPORT_Brauch_EN.pdf> and
in French at: <http://www.planbleu.org/publications/
energaia/RAPPORT _Brauch_FR.pdf> and his Power-
Point presentation at: <http://www.afes-press.de/pdf/
Brauch_porjected_climate_change.pdf>.
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management as a strategy for reducing insecurity in
South-Eastern Europe, in the Caucasus, and Central
Asia. A ministerial conference in Kiev in May 2003
adopted an environmental strategy for the countries
of these sub-regions. After Kiev, the Environment and
Security Initiative (ENVSEC) has focused on:

1. vulnerability assessment and on monitoring envi-
ronment and security linkages,

2. policy development and implementation,

3. institutional development, capacity building, and
advocacy.'®

Since 2004 many reports have been published in this
framework (chap. 71 by Cheterian) on environment
and security problems. In 2004 NATO became an
associate, and since 2006 the United Nations Eco-
nomic Commission for Europe (UN-ECE) and the
Regional Environment Center for Central and East-
ern Europe (REC) joined.

Environmental Security Research and
Dialogue supported by NATO

1.3.1.4

Since the mid-1990’s, NATO’s Science Committee has
supported Advanced Research Workshops on envi-
ronmental security and conflict involving scientists
from former Warsaw Pact and from Mediterranean di-
alogue partner countries (Gleditsch 1997; Brauch
2003)."” The final report of the NATO-CCMS (1999)
pilot study on ‘Environment and Security in an Inter-
national Context’ assessed the links between environ-
ment and security, examined the consequences of
economic stress and their potential impact on conflict
escalation, offered a typology of environmental con-
flict cases, provided an integrated risk assessment,
dealt with indicators, data and decision support sys-
tems, and presented an integrated approach of policy
responses for environmental, development, foreign,
and security policy (Lietzmann 1999: 35) that covered

16 See at: <http://www.iisd.org/pdf/2003/envsec_post_
kiev.pdf>.

17 NATO’s scientific and Environmental Affairs Division
financed several Advanced Research Workshops
(ARWSs) including on: “Conflict and the Environment”
(Gleditsch 1997); on: “Environmental Change, Adapta-
tion and Security” (Lonergan 1999); on: “Responding to
Environmental Conflicts: Implications for Theory and
Practice” (Petzold-Bradley/Carius/Vincze 2002); on
“The Caspian Sea: a Quest for Environmental Security”
(Asher/Mirovitskaya 2000); and on: “Soil Quality, Sus-
tainable Agriculture and Environmental Security in Cen-
tral and Eastern Europe (Wilson/Maliszewska-
Kordybach 2000).

Hans Giinter Brauch
early warning, preventive diplomacy, permanent
mechanisms for dispute settlement, crisis and post-cri-
sis  management (NATO/CCMS 1999: 164-167).
Based on its 1999 Strategic Concept, NATO’s Public
Diplomacy Division (PDD) has supported workshops
and collaborative research projects on environmental
security issues, facilitating cooperation with scientists
from Mediterranean Dialogue and Partnership for
Peace countries.

In February 2008, NATO’s Science Security Fo-
rum (SSF) organized a high-level Forum on environ-
mental security with experts from the natural sciences
and defence establishments from NATO member,
Partner, and Mediterranean Dialogue countries.'
Jean-Francois Bureau, NATO Assistant Secretary-Gen-
eral for Public Diplomacy, argued “that the number of
circumstances where our defence and security policies
have to take into account the environmental factor is
obviously developing in the same way” which is why it
“becomes a key factor of military efficiency”. Environ-
mental concerns should be integrated into NATO’s
operational concepts:

* Major developments in military observations and
surveillance capabilities (like satellites and UAVs)
also provide capabilities to monitor environmental
issues; those examples show that when we look at
the relationship between environment and security
we mainly deal with dual technologies, those
which can be applied to civil as well as military
purposes;

* when NATO develops its
grammes, environmental security is a major item:
many examples will show that NATO and its
members have developed a wide spectrum of

partnership pro-

activities with Caucasus, Central Asia, Western
Balkans, and Mediterranean nations."

The environment and security issues should ... also

fit the NATO priorities when dealing with future chal-
lenges. Terrorism, proliferation of weapons of mass
destruction, cyber-defence, maritime awareness, and
energy security are among the most challenging. NATO
nations are deciding whether and how NATO should be
a key contributor in these fields which will shape our
future security.

18 See the NATO website on environmental security; at:
<http://www.nato.int/issues/science-environmental-secu-
rity/index.html>. This meeting and all presentations are
documented at: <http://www.nato.int/docu/comm/
2008/0803science/0803-science.htm>.

19 See the speech by Jean-Francois Bureau, at: <http://
www.nato.int/docu/speech/2008/s080312a.html>.
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Jean-Francois Bureau wanted the security science fo-
rum “to cover key environmental issues which are also
global security concerns (such as transboundary water
issues, global climate change or natural catastrophes)
in order to play a forward-looking, horizon-scanning
role to propose a road map for future projects that
will contribute to security and stability in the Euro-At-
lantic zone and beyond.”

Environmental Security Debate in
OECD Documents

1.3.1.5

The Organization for Economic Co-operation and
Development (OECD) has addressed the linkages be-
tween development, environment, and conflicts in
several policy statements, such as “Development As-
sistance, Peace and Development Co-operation of the
21" Century” (OECD/DAC 1997, 2000), and in a
scoping paper on the economic dimension of environ-
mental security which are reflected in the “Guidelines
on Conflict, Peace and Development Co-operation”
(OECD/DAC 200r1: 89).° In February 2000, the
OECD’s DAC Working Party on Development Co-op-
eration and Environment (WP/ENV) published a
State-of-the-Art Review of Environment, Security and
Development Co-operation that was compiled by the
World Conservation Union (IUCN) together with a
group of experts.”!

20 An overview of the activities and resources material of
OECD on ‘conflict and peace’ and on the DAC Net-
work on Conflict, Peace and Development Co-opera-
tion (CPDC, <www.oecd.org/dac/conflict) that brings
together conflict prevention and peacebuilding experts
from bilateral and multilateral development agencies,
including from the UN system, EC, IMF and World
Bank is at: at: <http://www.oecd.org/department/
is a subsidiary group of the OECD Development Assist-
ance Committee (DAC).

21 For a “State-of-the Art Review on Environment, Security
and Development Co-operation” by IUCN for the
Working Party on Development Co-operation and Envi-
ronment OECD Development Assistance (OECD
2000), see at: http://www.iisd.org/pdf/2002/envsec_
oecd_summary.pdf, and the full report at: <http://
www. oecd.org/dataoecd/8/51/2446676.pdf>. For a
more recent North American review see Brown (2005);
See also the documentation of a conference during the
German EU presidency on: “Integrating Environment,
Development, and Conflict Prevention - European and
National Approaches and Challenges”, Berlin, 29-30
March 2007; at: <http://www.adelphi-consult.com/
ECC2007/Downloads/Programme_ECC_Conference
2007_FINAL.pdf>.

Between 2001 and 2004, the Working Party on
Global and Structural Policies (WPGSP) of the Envi-
ronment Directorate, and the Network on Environ-
ment and Development Co-operation (Environet)
conducted the OECD’s ‘Development and Climate
Change’ project with the goal “to provide guidance
on how to mainstream responses to climate change
within economic development planning and assist-
ance”. In this context several country case studies
were carried through that focused at the socioeco-
nomic and political impact of climate change for
Bangladesh, Egypt, Fiji, Nepal, and Tanzania that are
relevant for the environmental security debate with-
out being directly framed in a security context.”* The
OECD assumed that these insights would have
implications for the development assistance commu-
nity in OECD countries, and for national and regional
planners in developing countries.

The OECD Environmental Outlook to 2030 of-
fered a baseline projection of environmental change
based on the underlying economic and social factors
that drive these changes. Simulations were done for
specific policies to address the main environmental
challenges identified, and their economic costs and
environmental benefits until 2030, and in some areas
up to 2050 (OECD 2008). The key environmental
pressures include “climate change, biodiversity loss
and water scarcity, and the key sectors exerting pres-
sure on the environment (agriculture, energy and
transport).” An OECD Policy Brief highlighted its
“work on the likely impact of various courses of ac-
tion to mitigate climate change, and the costs of inac-
tion.”*® Both publications did not reflect OECD’s pre-
vious work on environmental security.

Environmental Security Concerns and
the EU’s Green Diplomacy

1.3.1.6

Since the 1990’s, the European Union (EU) has pur-
sued two strategies for ‘environmental security’: a)
integrating environmental goals into all sectoral poli-
cies (Cardiff process), including development, foreign,

22 On Bangladesh: Agrawala/Ota/Ahmed/Smith/van
Aalst (2003); on Egypt: Agrawala/Moehner/El Raey/
Conwa/van Aalst/Hagenstad/Smith (2004); on Fiji:
Agrawala/Ota/Risbey/Hagenstad/Smith/van ~ Aalst/
Koshy/Prasad (2003); on Nepal: Agrawala/Raksakul-
thai/van Aalst/Larsen/Smith/Reynolds (2003); and on
Tanzania: Agrawala/Moehner/Hemp/van Aalst/Hitz/
Smith/Meena/Mwakifwamba/Hyera/Mwaipopo (2003).

23 OECD Policy Brief: “Climate Change: Meeting the
Challenge to 20507, Paris, February 2008; at: <http://
www. oecd.org/dataoecd/6/21/39762914.pdf>.
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and security policies; and b) stressing conflict preven-
tion and management in its activities in international
organizations (UN, OSCE) and for specific regions
(Brauch 2003: 86-89).

At the meeting of the European Council held in
Barcelona in March 2002, a sustainable development
strategy was adopted that emphasized the integration
of environmental concerns into sectoral policies. The
European Council in Seville (June 2002) approved a
conflict prevention programme that aimed both at
short-term prevention and at the root causes of con-
flict, in its development cooperation with poverty re-
duction. The European Council in Thessaloniki in
June 2003 approved a green strategy of the EU.

In spring 2008, the approach of the European Un-
ion towards environmental security issues has evolved
within the framework of its Common Foreign and Se-
curity Policy (CFSP), the European Security and De-
fence Policy (ESDP), the European Security Strategy
(ESS) and its Conflict Prevention and Crisis Manage-
ment programme, its country and regional strategy
papers, and the policies of the EU with Neighbouring
States through the Stability Pact for the Balkans, the
Euro-Mediterranean Partnership (EMP) and the EU
Neighbourbhood Policy (ENP).** Goals of environmen-
tal security have also been part of the EU’s environ-
ment and development policies and practices through
a) the Kimberley process, the EU Water Initiative
(EUWTI), the EU Action Plan for Forest Law Enforce-
ment, Governance and Trade (FLEGT), the EU En-
ergy Initiative for Poverty Eradication and Sustaina-
ble Development and the Global Monitoring for
Environment and Security (GMES).

As part of the Cardiff process environmental con-
siderations must be mainstreamed into sectoral poli-
cies, which is being achieved with regard to EU devel-
opment cooperation through its Country Environ-
ment Profile (CEF), in the Country Strategy Paper
(CSP). For its preparation a tool box has been made
available through the Environmental Mainstreaming
in EC Development Cooperation Support and Re-
source Panel (Kingham 2006: 136-137).

According to Article 6 of the EC Treaty, “environ-
mental protection requirements must be integrated
into the definition and implementation of the Com-
munity policies and activities”...
view to promoting sustainable development”. In im-

“in particular with a

24 See the chapters in vol. III of the Hexagon book series
by: Mosca Moschini (2008); Hintermeier (2008); Mau-
rer/Parkes (2008); FEkengren (2008); Katseli (2008);
Biscop (2008) and Aydn/Kaptanolu (2008).
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plementation of the EU Council decision of Thessal-
oniki (2003), the Green Development Network
(GDN) of representatives of the foreign ministries
dealing with international environment and sustain-
able development issues of the 27 EU member coun-
tries was set up to enhance the integration of environ-
mental concerns into foreign policy.”” The GDN
focuses on the following themes: a) climate change;
b) biodiversity; ¢) desertification; d) cooperation with
third countries; e) sustainable development; f) forests;
g) water; h) energy; i) waste management; and j) fish-
eries and marine resources. Among the tasks of the
network are: “increasing the coherence, consistency
and effectiveness of European actions in the field of
environment”.

The EU’s Sustainable Development Strategy,
adopted in June 2006, lists among its goals the need
for the EU to “actively promote sustainable develop-
ment worldwide and ensure that the FEuropean
Union’s internal and external policies are consistent
with global sustainable development and its inter-
national commitments.” The GDN performs these
functions:

* To promote the use of the EU’s extensive diplo-
matic resources (diplomatic missions, delegations,
development cooperation offices) in support of
environmental objectives, orchestrating campaigns
and demarches....

* To exchange views and share experiences on how
Member States (in particular Foreign Ministries)
are integrating environmental concerns into their
diplomatic efforts.

The Network started during the Greek presidency
with the adoption of an initial action plan and work
programme. Until December 2005 (under the Greek,
Italian, Luxembourg, Dutch, and UK presidencies of
the EU) several milestones were achieved (figure 1.1).

During the Austrian, Portuguese (2006), German,
Finnish (2007), and Slovenian presidencies (2008),
the Green Diplomacy Network (GDN) addressed an
improved international environmental governance
through a reform of UNEP; the implementation of
several environmental conventions (CBD), the coordi-
nation of climate change negotiations prior to COP 12
and COP 13 of the UNFCCC and MOP2/3 of the
Kyoto Protocol; and carried out demarches on climate
change for the post2012 climate architecture. The
German presidency (2007) organized a conference on

25 See the GDN website at: <http://ec.europa.eu/
external_relations/env/gdn/index.htm>.
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Figure 1.1: Green Diplomacy Milestones June 2003-June 2005. Source: European Commission; at: <http://
ec.europa.eu/external_relations/env/milestones.pdf>.
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Integrating Environment, Development and Conflict
Prevention, highlighting the key role that the GDN
can play in linking environmental concerns with mat-
ters of foreign policy, while the presidency of Portugal
(2007) emphasized “Climate Change and Develop-
ment Cooperation”.
July 2007 in Lisbon:

Furthermore, it was agreed in

to further develop the Network by strengthening coop-
eration on the ground in third countries between envi-
ronment correspondents in Commission delegations
and Member State embassies. These Local Green Diplo-
macy Networks will act as in-country forums to share
information, experiences and approaches and ensure
close EU coordination on international environment
policy priorities. In its pilot phase this process will com-
mence in 5 key emerging economies (Brazil, Russia,
India, China and South Africa).

On the future GDN objectives the Commission ar-
gued that GDN should amplify “consistency and ef-
fectiveness of the EU’s line on International Environ-
by: 1) organizing demarches; 2)
further exchange of good practices for integrating en-
vironment and sustainable development in the exter-
nal policies at European and national levels: 3) better
information on positions of non member-countries;
and 4) proactive dissemination of accurate and up-to-
date environmental information.

At the operational level, the European Commis-
sion in cooperation with the European Space Agency
(ESA) launched the joint programme on Global Mon-
itoring for Environment and Security (GMES) that

mental Matters”

aims at “combined ground and space-based observa-
tions to develop an integrated environmental and
security monitoring capability” to provide with these
data “a better understanding of the earth’s land sur-
face, its atmosphere and its oceans, and support emer-
gency and security services” and thus to “allow for a
better management of environmental and security cri-
ses”, 2

But neither the GDN nor the GMES documents
have referred to the environmental security concept
although many issues of the EU’s green diplomacy
have addressed environmental security concerns. In
the conceptual, analytical, and operational efforts of
these international organizations on environmental
security, so far human security concerns have played
no role.

Environmental Security Initiatives in
Latin America, Africa, and the Asia
Pacific

1.3.1.7

Several developing countries interpreted the environ-
mental security debate with suspicion, and repeatedly

26 See European Commission, IP/08/346, 28 February
2008: “Security and the environment: new satellites to
spur earth observation”; at: <http://europa.eu/rapid/
pressReleasesAction.do?reference=IP/08/346&format=
HTML&aged=0&language=EN&guiLanguage=en>.
More information on GMES, see at: <http://www.
gmes. info/> and on ESA, at: < http://www.esa.int/
esaCP/index.html>.
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members of the Group of 77 (G 77) prevented refer-
ences to environmental security issues in UN docu-
ments. Irrespective of these policy concerns, there has
been a conceptual debate on environmental security
concepts and issues by scholars from these regions
(part VIII).

But this is changing. In Latin America the Com-
mittee on Hemispheric Security of the OAS Council
in a “Framework Treaty on Democratic Security in
Central America” of April 2008 emphasized that:

the Central American Democratic Security Model is
based on the supremacy and strengthening of civil
power, the reasonable balance of forces, the security of
persons and of their property, the elimination of pov-
erty and extreme poverty, the promotion of sustainable
development, the protection of the environment, the
elimination of violence, corruption, impunity, terrorism,
drug trafficking, and arms trafficking. Also, the Central
American Security Model will increasingly devote
resources to social investments.*’

This Committee discussed on 12 February 2007
environmental security concerns of Small Island
States with regard to the shipment of nuclear waste
through the Caribbean.?® While several references to
environmental and ecological security in OAS docu-
ments exist, no specific operational project has been
launched such as the ENVSEC initiative.

While environmental security issues have been dis-
cussed by African scholars (see chap. 68 by Ejigu and
69 by Moyo), no references to these themes could be
found in the security debate of the African Union. But
in several policy papers environmental degradation
has been listed as a structural cause of conflict in dis-
cussions of the EU with ECOWAS.?

Socio-ecological and environmental security con-
cerns have been discussed in South Asia (chap. 62 by
Ramakrishnan; Behera 2008), for North FEast Asia
(chap. 63 Schreurs; Lee 2008; Hunter/Cheng 2008)
and for the Asia Pacific (chap. 72 by Barnett; Cle-
ments/Foley 2008), but they have not resulted in mul-
tilateral environmental security initiatives.

27 See: Committee on Hemispheric Security of the Perma-
nent OAS Council: “Framework Treaty on Democratic
Security in Central America” (5 April 2008); at: <http://
www.oas.org/csh/english/docc8t%20CenAm.asp>.

28 See: Committee on Hemispheric Security of the Perma-
nent OAS Council, document OEA/Ser.G, CP/CSH-
824/07, 26 February 2007; at: <http://scm.oas.org/
doc_public/ENGLISH/HIST _o7/CPr7681Eo4.doc>.

29 See: “ECOWAS-EU-UNOWA Framework of Action for
Peace and Security”, 18 May 200s; at: <http://www
o.un.org/unowa/unowa/studies/eu-ecowas-unowa pdf>.
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The Global Policy Debate on Human
Security

1.3.2

The human security concept used by UNDP (1994)
triggered a global scientific debate where the persons
affected by environmental stress and its outcomes
(hazards, migration, crises, conflicts) are the referent
object (chap. 74 by Brauch).** For many states and the
security studies community the ‘nation state’ remains
the major referent object that is to be secured while
the human security concepts deal with the protection
of the individual, the citizen or humankind. Bogardi
and Brauch (2005) suggested that human security
should rest on four pillars:

* ‘Freedom from want (economic and societal
security dimensions) by enhancing the implemen-
tation of the millennium development goals
through active development and environment pol-
icies aiming at sustainable development by reduc-
ing social vulnerability through poverty eradica-
tion programmes (UNDP 1994; CHS 2003);

* ‘freedom from fear’ (political and military security
dimension) by reducing the probability that peo-
ple become victims of violence and conflict and by
enhancing human rights;

o ‘freedom to live in dignity’ (human rights agenda;
Annan 2005);

* ‘freedom from bazard impacts’ (environmental
security dimension) by reducing vulnerability of
societies confronted with natural and human-
induced hazards and by enhancing resilience, dis-
aster preparedness, and response (UNU-EHS
200§; Brauch 2005, 2005a).

Since the mid-1990’s several UN institutions (General
Assembly, Security Council, UNDP, UNESCO, UNU)
have widely used the human security concept. But so
far only few researchers and policy initiatives have
conceptually explored and politically developed the
environmental dimension of human security (Barnett
200T1; Brauch 2005, 20053, 2006, 2008; chap. 98 by
Oswald/Brauch/Dalby). Among them GECHS and
the United Nations University Institute on Environ-
ment and Human Security (UNU-EHS 2003, 2008)
have been most prominent.

30 See for a list of definitions of human security in the sci-
entific literature at: <http://www.hsph.harvard.edu/
hpcr/events/hsworkshop/list_definitions.pdf.>; and at:
<http://www.uncrd.or.jp/hs/doc/04a_tojun_mani_con-
cept.pdf> for threats to human security, see at: <http://
www.hsph.harvard.edu/hpcr/events/hsworkshop/com-
parison_definitions.pdf>.
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According to the initial GECHS definition: “Hu-
man security is achieved when and where individuals
and communities: have the options necessary to end,
mitigate, or adapt to threats to their human, environ-
mental, and social rights; actively participate in attain-
ing these options; and have the capacity and freedom
to exercise these options” (GECHS 1999: 29). Bar-
nett, Matthew, and O’Brien (2008: 360) noted that
“there has been little emphasis on the broader impli-
cations of global environmental change for human se-
curity, including how increased human security can
potentially mitigate environmental change,” and they
concluded that “despite growing international con-
cern about climate change, biodiversity loss, ... these
issues have not been identified as priority areas for hu-
man security research.” While both considerations
“are central to the Millennium Development Goals
(MDG), there is no explicit recognition of the impli-
cations of global environmental change for these
goals,” the only “MDG that addresses the environ-
ment (Goal 7: ensure environmental sustainability)
does not consider the challenges posed by environ-
mental change.”

While GECHS has initially focused on the causes
and impacts of GEC, UNU-EHS has focused on the
response to its extreme outcomes, especially to floods
and droughts aiming at freedom from hazard im-
pacts’, by reducing social vulnerability and enhancing
the coping capabilities of societies confronted with
environmental and human induced hazards. For
UNU-EHS ‘human security as freedom from hazard
impact’ is achieved when people who are vulnerable
to and at risk of these manifold environmental haz-
ards and disasters that are often intensified by other
associated societal threats (poverty), challenges (food
insecurity), vulnerabilities and risks (improper hous-
ing in highly vulnerable flood-prone and coastal areas)
are better warned of impending hazards, prepared,
and protected against these impacts and are empow-
ered to prepare themselves effectively to cope with
the ‘survival dilemma’ (Brauch 2004, 2005, 2008¢).
During the Greek presidency (2007/2008) the Hu-
man Security Network (HSN) explored the environ-
mental dimension of human security (chap. 75 by
Fuentes/Brauch).

While there has been an academic and policy-fo-
cused scientific debate on human security in Africa
(chap. 8o by Poku/Sandkjer), Latin America (chap. 81
by De Lombaerde/Norton; chap. 82 by Rojas) and in
Central, South, South East Asia, as well as in the Far
East and Asia Pacific (see chap. 74 by Brauch; chap. 79
by Othman; chap. 88 by Wun’Gaeo), only two African

countries (Mali, South Africa), two Latin American
countries (Chile, Costa Rica) and two Asian countries
(Thailand, Jordan) have joined the Human Security
Network (HSN). Except in Thailand where a Ministry
on Human Security was set up that focuses on human
development, the conceptual debate had so far few
operational impacts on the bilateral, sub-regional, and
regional security policies of Asian countries.

Mapping the Global
Reconceptualization of Security
and Environment Linkages in the
Anthropocene

1.4

As a result of the emerging securitization of problems
related to global environmental change and specifi-
cally of climate change, water, and soil these issues be-
came problems of utmost importance that require ex-
traordinary policy efforts by the international commu-
nity (international organizations, societal groups and
business organizations) where the use of both tradi-
tional and modern scientific and technological knowl-
edge is needed to face these manifold new security
dangers and concerns posed by the challenges of
GEC (chap. 4 by Brauch).

This global scientific mapping project on the
reconceptualization of security is designed as a multi-
disciplinary and global ‘Security Handbook for the
Anthropocene’ in three volumes:

* The first volume on: Globalization and Environ-
mental Challenges: Reconceptualizing Security in
the 21" Century (Brauch/Oswald Spring/Mesjasz/
Grin/Dunay/Behera/Chourou/Kameri-Mbote/Liot-
ta 2008) offered a conceptual assessment of the
‘widening’ and ‘deepening’ of security since the
end of the Cold War.

* This volume on: Facing Global Environmental
Change: Environmental, Human, Energy, Food,
Health and Water Security Concepts reviews the
application of the ‘widening’ (environmental secu-
rity), ‘deepening’ (human and gender security) and
‘sectorialization’ (energy, food, health, and water
security) during the transition to the Anthro-
pocene.

* The third volume on: Coping with Global Envi-
ronmental Change, Disasters and Security -
Threats, Challenges, Vulnerabilities and Risks
(Brauch/Oswald  Spring/Mesjasz/Grin/Kameri-
Mbote/Chourou/Dunay/Birkmann) conceptual-
izes the terms threats, challenges, vulnerabilities
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Table 1.2: Vertical Levels and Horizontal Dimensions of Security in North and South

Security dimension = Military

(referent objects)V

Sectoral security concepts
Human security
Village/Community/Society
National security
International security
Regional security

Global/Planetary security

and risks with regard to global environmental
change, natural hazards and disasters, as well as
security. It also reviews emerging policy responses
for coping with these new security issues.

The debate on the reconceptualization of the security
concept and the review of the securitization of global
environmental change issues provide the conceptual
and empirical context for this volume that breaks new
ground by offering a comprehensive overview of the
global, regional, and national conceptual debates and
policy applications. These three volumes differ from
the debates in political science, international rela-
tions, security studies and peace research literature’
by offering:

e a plurality of disciplinary approaches, aiming at
trans- and multidisciplinarity;

e manifold national, regional and global perspec-
tives from scholars from all five continents repre-
senting different cultures, religions, and scientific

31 See e.g.: Kolodziej (2005) adhered to a narrow perspec-
tive of political and military security and did neither dis-
cuss environmental and human security concepts nor
the process of securitization. Booth (2007. 321-336)
offered a critical review of both concepts but he
avoided a securitization of global environmental change
issues, although he noted the impact of climate change.
Thakur (2006, 2007: 71-155) offered four soft security
perspectives on human security, human rights, interna-
tional criminal justice, and international sanctions, but
he ignored the environmental security debate and the
environmental dimension of human security, and did
not address global environmental change as a new secu-
rity issue. Loader and Walker (2007) in “civilizing secu-
rity” reviewed the role of the state as meddler, partisan,
cultural monolith, and idiot with regard to the good and
global public good of security, but they did not discuss
the new security dangers posed by GEC.

Political

Economic Environmental Societal

The sectoral security concepts cut across

dimensions and referent objects

a v { energy, food, health, water, and livelihood » a v

traditions thus diversifying and enriching North-
ern approaches to security issues;

* overcoming the separation between the academic
ivory tower and the political arena of international
global and regional organizations and national,
regional, and local governments.

These three volumes offer a comprehensive and inno-
vative handbook mapping the global reconceptualiza-
tion of security thinking and policy applications in the
early 21" century.

1.5 Sectorialization of Security and
Sectoral Security Concepts

While the Copenhagen school (Buzan/Waever/de
Wilde 1998) has introduced the horizontal ‘widening’
(in five sectors or dimension) and the vertical ‘deep-
ening’ (referring to different actors or referent ob-
jects), this volume includes a third process of ‘sectori-
alization’ of security that is linked to policy problems
(e.g. energy, food, water, health and livelihood, and
more recently also to climate) and that have been
used by international organizations (e.g. the IEA,
FAO, WHO) to describe and justify their policy mis-
sion and budgetary requests.

These sectoral security concepts of energy, food,
health, and water security refer to and can be analysed
for different dimensions and with different referent
objects in mind (table 1.2).

Energy security has different meanings for the
supplier (e.g. oil producing and exporting countries
and oil companies are interested in good prices and in
a steady demand, i.e. in energy demand security)
while the consumers are interested in an uninter-
rupted supply at affordable prices (energy supply se-
curity). Energy security applies to all five dimensions
and to all referent objects. Energy supply security is a
precondition of military, political, and economic secu-
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rity, and it has impacts on the environmental and so-
cietal security dimensions.

A national or international energy security strategy
that relies heavily on biofuels may have direct negative
impacts on food security of food importing countries
by reducing food supplies and thus increasing food
prices. During 2007 and 2008 the declining food sup-
plies in major crops (e.g. in cereals) and products
(milk, butter, cheese, etc.) has resulted in food short-
ages and global food price increases that have re-
sulted in spring 2008 in several countries (e.g. in
Haiti, Egypt) both in peaceful protests, but also in an
eruption of violence. Food security is a human, a soci-
etal, and a national security issue, and during natural
hazards and in periods of food shortage it can be-
come an international political and security problem.

Health security problems can be analysed both as
issues of international security (e.g. major pandemics,
SARS, Asian flu etc.) but also of national security (e.g.
in the USA in the framework of the ‘war on terror’)
but health security is foremost a problem of human
security as it affects both the individual human being
but may also face humankind. These different dimen-
sions and referent objects will be addressed in chap-
ters 23-59 in parts IV (energy), V (food), VI (health
and livelihood), and VII (water) of this book.

Focus and Contribution of this
Book

1.6

This volume is organized in ten parts that address
these key themes of:

e global environmental change (part I: chap. 2-3)
and its securitization (part II: chap. 4-14) and the
securitization of extreme outcomes of GEC (part
II: chap. 15-22);

¢ four sectoral concepts of energy security (part IV:
chap. 23-32), food security (part V: chap. 33-35),
livelihood and health security (part VI: chap. 36-
40) as well as water security (part VII: chap. 41-
58);

* the environmental dimension (part VIII: chap. 59-
73) of a widened security concept;

* human and gender security approaches of a deep-
ened security concept to many new security dan-
gers and concerns (part IX: chap. 74-96); and

¢ concluding remarks and a policy outlook that of-
fers a brief overview of the contribution of remote
sensing to security analysis, a research manifesto
for the fourth phase of environmental security re-

search and policy conclusions (part X: chap. 97-
100).

Part I: Contextualization of Global
Environmental Change

1.6.1

In the following two chapters the historian John Mc-
Neill (USA), School of Foreign Service at Georgetown
University in Washington, DC, reviews the evolution
of “The International System, Great Powers, and
Environmental Change since 1900” (chap. 2),
while Rik Leemans (The Netherlands), an envi-
ronmental systems analyst at Wageningen University
and chair of the international Earth System Science
Partnership (ESSP), summarizes the results of “The
Millennium Ecosystem Assessment: Securing Interac-
tions between Ecosystems, Ecosystem Services and
Human Wellbeing” (chap. 3).

Part II: Securitization of Global
Environmental Change

1.6.2

The next eleven chapters start with a review of the
emerging policy debate on securitizing GEC (chap. 4),
address issues of climate history (chap. 5-6) and the
impact of climate change for small island states (chap.
7), review security connotations of desertification
(chap. 8-10), discuss the securitization of water (chap.
11), assess demographic trends and ageing as a secu-
rity concern (chap. 12), and examine the linkages be-
tween urbanization and security (chap. 13-14).

Hans Gunter Brauch (Germany), a political scien-
tist who teaches at the Free University of Berlin and a
fellow at UNU-EHS in Bonn, examines the concep-
tual discussion and policy debate on securitizing cli-
mate change, water, and desertification (chap. 4).
Wolf Dieter Bliimel (Germany), a physical geographer
at the University of Stuttgart, offers an overview on:
“Natural Climatic Variations in the Holocene: Past
Impacts on Cultural History, Human Welfare and Cri-
sis” (chap. 5), while Arie S. Issar (Israel), a hydro-
geologist at the ]. Blaustein Institute for Desert Re-
search of the Ben Gurion University of the Negev, and
Mattanyah Zohar (Israel), an archaeologist and assyr-
iologist, summarize the results of a study on: “Climate
Change Impacts on the Environment and Civilization
in the Near East” (chap. 6). Yannis Kinnas (Greece),
a former diplomat and international relations special-
ist from Athens, reviews the linkages between: “Hu-
man Security, Climate Change and Small Islands”

(chap. 7).
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The first of the three chapters on linkages be-
tween desertification and security that is co-authored
by Rajeb Boulharouf (Algeria), the external relations
and public information coordinator of the Secretariat
of United Nations Convention to Combat Desertifica-
tion (UNCCD) in Bonn, and Douglas Pattie (USA),
coordinator of the Platform for the Promotion of
Early Warning, United Nations International Strategy
for Disaster Reduction (UN/ISDR) in Bonn, focuses
on: “Redefining Sustainability: A Policy Tool for Envi-
ronmental Security and Desertification” (chap. 8). An-
dreas Rechkemmer (Germany), the Executive Direc-
tor of the International Human Dimensions Pro-
gramme on Global Environmental Change (IHDP),
discusses the “Societal Impacts of Desertification: Mi-
gration and Environmental Refugees?” (chap. 9),
while Ali Ghazi (Algeria), Ministry of Town and
Country Planning, Environment and Tourism in Al-
giers, examines “Desertification in Algeria: Policies
and Measures for the Protection of Natural Re-
sources” (chap. 10).

Ursula Oswald Spring (Mexico), Center for Multi-
disciplinary Studies (CRIM) of the National Univer-
sity of Mexico (UNAM) in Cuernavaca and
MunichRE chairholder on social vulnerability at
UNU-EHS in Bonn, and Hans Giinter Brauch (Ger-
many), review the conceptual and policy efforts of:
“Securitizing Water” (chap. 11), while Wolfgang Luiz
(Austria), who leads the World Population Pro-
gramme of the International Institute for Applied Sys-
tems Analysis (ITASA) and directs the Vienna Institute
of Demography (VID) of the Austrian Academy of
Sciences, assesses the: “Changing Population Size and
Distribution as a Security Concern” (chap. 12).

Ben Wisner (USA), Oberlin College, Ohio and re-
search fellow at DESTIN, London School of Econom-
ics, and at the Benfield Hazard Research Centre, Uni-
versity College London, and Juba 1. Uitto (Finland),
United Nations Development Programme (UNDP),
analyse: “Life on the Edge: Urban Social Vulnerability
and Decentralized, Citizen-Based Disaster Risk Reduc-
tion in Four Large Cities of the Pacific Rim” (chap.
13). Isabelle Milbert (France/ Switzerland), Graduate
Institute for International and Development Studies,
who teaches development studies at the University of
Geneva, discusses “Policy Dimensions of Human Se-
curity and Vulnerability Challenges: The Case of Ur-
ban India” (chap. 14).

Hans Gunter Brauch

Part llI: Securitization of Extreme
Natural and Societal Outcomes

1.6.3

The following eight chapters link the peace re-
search with the hazard community (chap. 15), focus on
HIV/AIDS (chap. 16, 17), deal with natural hazards
(chap. 18) and environment-induced migration (chap.
19), summarize the results of the Toronto and the
Swiss schools on environmental security (chap. 20
and 21), and deal with environmental conflict resolu-
tion (chap. 22).

Ben Wisner (USA) in his contribution on: “Interac-
tions between Conflict and Natural Hazards: Swords,
Ploughshares, Earthquakes, Floods and Storms”
(chap. 15) suggests a cooperation between the peace
and conflict research and the hazard communities.
Nana K. Poku (Ghana/UK), University of Bradford,
and Bjorg Sandkjer (Norway), African Centre for
Gender and Social Development at the United Na-
tions Economic Commission for Africa (UN-ECA in
Ethiopia), co-authored: “AIDS as a Human Security
Challenge” (chap. 16), while Sophia Benz (Germany),
Institute of Political Science, University of Tiibingen
writes on: “Conflict and HIV/AIDS: Quantitative
Analysis” (chap. 17).

This is followed by a co-authored chapter by Janos
J. Bogardi, Vice-Rector of UNU in Europe and direc-
tor of UNU-EHS in Bonn, J6rn Birkmann, Niklas Ge-
bert (all from Germany), and Neysa Jacqueline Setiadi
(Indonesia/Germany) on: “Preparing for Low-Fre-
quency, Extreme Natural Hazards: Contributing to
Human Security by Enhancing ‘Freedom from Hazard
Impact’™” (chap. 18). Imtiaz Abmed (Bangladesh), Uni-
versity of Dhaka and executive director of the Centre
for Alternatives, offers an empirical analysis of: “Envi-
ronmental Refugees and Environmental Distress Mi-
gration as a Security Challenge for India and Bangla-
desh” (chap. 19).

Thomas Homer-Dixon (Canada), Chair of Global
Systems at the University of Waterloo (Canada), and
Tom Deligiannis (Canada), Department of Envi-
ronment, Peace and Security at the University for
Peace in Costa Rica, provide a succinct summary of
the results on environmental security by the Toronto
school on: “Environmental Scarcities and Civil Vio-
lence” (chap. 20). A team of five co-authors, repre-
senting a second generation of the Swiss school on
environmental security studies: Simon A. Mason
(Switzerland), Center for Security Studies (CSS), ETH
Zirich, Tobias Hagmann (Switzerland), Department
of Geography, University of Ziirich, Christine Bichsel
(Switzerland), Department of Geography, University
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of Berne, Eva Ludi (Switzerland/UK), Rural Policy
and Governance Group, Overseas Development Insti-
tute (ODI) in London, and Yacob Arsano (Ethiopia),
Political Science and International Relations Depart-
ment at Addis Ababa University, analyse the “Linkages
between sub-national and international water con-
flicts: the Eastern Nile Basin” (chap. 21). Last but not
least, Saleem Ali (USA), University of Vermont’s Ru-
benstein School of Natural Resources and Environ-
mental Conflict Resolution, deals with: “Extractive In-
dustries and the Environmental Aspects of
International Security” (chap. 22).

Part IV: Energy Security for the 21%
Century

1.6.4

Eleven chapters review the conceptual aspects and
concrete policy problems of energy security with a
special focus on renewable energy sources. Klaus-
Dietmar Jacoby (Germany), a seconded national ex-
pert in the EU Commission, starts with a contribution
on: “Energy Security: Conceptualization of the Inter-
national Energy Agency (IEA)” (chap. 23). This is fol-
lowed by two scenario analyses by Leo Schratten-
holzer (Austria), International Resource Management
(Vienna), on: “Scenarios of Energy Demand and Sup-
ply until 2100: Implications for Energy Security”
(chap. 24); and by Jorg Schindler (Germany), Ludwig-
Bélkow-Systemtechnik (LBST) and his colleague Wer-
ner Zittel (Germany) who analyse: “Projections of Fos-
sil Energy Reserves and Supply until 2050 (2100): Im-
plications for Longerterm Energy Supply Security”
(chap. 29).

This is followed by three chapters on renewable
energy sources by Andre Faaj (The Netherlands), Co-
pernicus Institute for Sustainable Development of
Utrecht University, who writes on: “Technical and
Economic Potentials of Biomass until 2050: Regional
Relevance for Energy Security” (chap. 26). David
Faiman (Israel), Department of Solar Energy and En-
vironmental Physics at Ben Gurion University’s Jacob
Blaustein Institutes for Desert Research, in Sede Bo-
qger, and director of Israel’s National Solar Energy
Center, discusses the potential of: “Solar Energy on a
Global Scale: Its Impact on Security” (chap. 27). Franz
Trieb, Wolfram Krewiit from the Department of Sys-
tems Analysis and Technology Assessment, German
Aerospace Center (DLR); and Nadine May (all from
Germany), VDI/VDE-IT GmbH, write on: “Solar En-
ergy as a Key for Power and Water in the Middle East
and North Africa” (chap. 28).

Two chapters deal with oil in the Middle East.
Mohammad El-Sayed Selim (Egypt), a political scien-
tist from Cairo University and presently at Kuwait
University, and Abdullab Sabar Mohammad (Ku-
wait), Political Science Department in Kuwait Univer-
sity, write on: “Energy Security in the Arab World”
(chap. 29), while Gareth Winrow (United Kingdom),
formerly with Bilgi University in Istanbul, analyses:
“Turkey: Energy Security and Central Asia: The Poli-
tics and Economics of the So-called Great Game”
(chap. 30).

Nogoye Thiam (Senegal), Energy, Environment
and Development Programme of the NGO Enda-TM,
offers an analysis on “Towards a Sustainable Energy
System for Africa: An African Perspective on Energy
Security” (chap. 31). Rolf Linkohr (Germany), presi-
dent of CERES (Centre for European Energy Strategy)
in Brussels and a former member of the European
Parliament (1979-2004), discusses: “Energy Security:
Economic, Environmental, and Societal Opportunity
for the North - Potential of Renewables to Avoid Con-
flicts?” (chap. 32).

1.6.5 Food Security for the 21% Century

This part provides three analyses and case studies on
food security from Latin American, African, and
Asian perspectives. Ursula Oswald Spring (Mexico), a
social anthropologist and environmentalist, starts
with a critical analysis on: “Food as a new human and
livelihood security challenge” (chap. 33). Mohamed
Salih (Sudan/The Netherlands), Institute of Social
Studies, The Hague, and Department of Political Sci-
ence, University of Leiden (The Netherlands), sup-
plies a succinct analysis on: “Food Security and De-
mocracy: from the perspective of governance” (chap.
34).

A team of five authors from Turkey including Se-
lim Kapur, Faculty of Agriculture Department of Ar-
chaeometry, Burcak Kapur, Department of Agricul-
tural Structures and Irrigation and Erban Akca,
Department of Soil Science and Archaecometry from
the University of Cukurova in Adana in Turkey as well
as Hari Eswaran (USA), Natural Resources Conserva-
tion Service of the US Department of Agriculture,
and Mustafa Aydin (Turkey), TOBB-Economics and
Technology University and National Security Acad-
emy, offer “A Research Strategy to Secure Energy, Wa-
ter and Food via Developing Sustainable Land and
Water Management in Turkey” (chap. 35).
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1.6.6 Livelihood and Health Security for the
21% Century

The first chapter introduces the ‘livelihood security
concept’ while the remaining four cover the debate on
the health security concept and on selected health se-
curity problems. Hans-Georg Bohle (Germany), Geog-
raphy Department, University of Bonn and MunichRE
chairholder on social vulnerability at UNU-EHS in
Bonn, discusses “Sustainable Livelihood Security. Evo-
lution and Application” (chap. 36).

Guenael Rodier (France/Switzerland) and Mary
Kay Kindhauser (USA/Switzerland) from the World
Health Organization (WHO), Geneva review: “Glo-
bal Health Security: The WHO Response to Out
breaks Past and Future” (chap. 37); while Jennifer
Leaning, Department of Population and International
Health, School of Public Health at Harvard Uni-
versity, offers a conceptual analysis of “Health and
Human Security in the 21* Century” (chap. 38).

Then a team of four junior researchers offer case
studies on Africa and Asia. Fred Eboko (France), a po-
litical scientist and sociologist with IRD-INSERM-Uni-
versité de la Méditerranée and the Observatoire Ré-
gional de la Santé, and Teresa Nemeckova (Czech Re-
public), an economist with the Department of the
World Economy, University of Economics in Prague,
write on: “AIDS - Challenge to Health Security in Af-
rica: Politics in Africa and a Case Study of Botswana”
(chap. 39). Isabel Fischer (Germany), Institute of Agri-
cultural Economics and Social Sciences in the Tropics
and Subtropics, University of Stuttgart Hohenheim,
and Mobhammad Musfequs Salehin, Department of
Rural Sociology, Bangladesh Agricultural University,
examine: “Health and Poverty as Challenges for Hu-
man Security: Two Case Studies on Northern Viet-
nam and Bangladesh” (chap. 40).

1.6.7 Water Security for the 21°% Century

This part includes 18 chapters by authors from many
disciplines and countries. It starts with a theoretical
and conceptual analysis by a geographer and water
specialist. Eight chapters deal with water security is-
sues in the international river basins of the Mekong,
the Euphrates and Tigris, the Jordan and Nile, the
Senegal, Volta and the Zambezi, four chapters deal
with problems of water resource management and
conflicts in Central Asia, while two review water secu-
rity issues in India and Jordan, one offers a theoretical
analysis for the Middle East, another on Sub-Sahara
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Africa, and the last chapter provides a legal analysis of
water security in armed conflicts.

J. A. [Tony] Allan (UK), a geographer at King’s
College, University of London, introduces into the
theme with: “Global trade: balancing existing and fu-
ture regional water resource deficits” (chap. 41). This
is followed by an ecofeminist perspective by Vandana
Shiva (India), a physicist and environmental activist,
on “Water Wars in India” (chap. 42). Bastien Affel-
tranger (France), a geographer with the Institute for
Industrial Environment and Risks (INERIS), writes
on: “Sustainability of Environmental Regimes: The
Mekong River Commission” (chap. 43), while Mus-
tafa Aydin (Turkey) and Fulya Ereker (Turkey), De-
partment of International Relations, Ankara Univer-
sity, deal with: “Water Scarcity and Political Wran-
gling: Security in Euphrates and Tigris Basin” (chap.
44).

The three chapters on water security issues in the
Near East start with a country study by Bassam Os-
sama Hayek (Jordan), director of the Environmental
Research Center, Royal Scientific Society in Amman,
that deals with: “Water Resources in the Arab World:
A Case Study on Jordan” (chap. 45). Jan Selby (UK),
Department of International Relations at the Univer-
sity of Sussex, discusses: “New Security Thinking’ in
Israeli-Palestinian Water Relations” (chap. 46), while
Anders Jagerskog (Sweden), Stockholm International
Water Institute (SIWI), writes on: “Functional Water
Cooperation in the Jordan River Basin: Spill-over or
Spillback for Political Security?” (chap. 47).

Two chapters deal with the Nile River Basin.
Emad Adly (Egypt), chairman of the Arab Office for
Youth and Environment (AOYE), and Tarek Abdallah
Ahmed (Egypt), a water resource planner, write on
“Water and food security in the River Nile Basin: Per-
spectives of the Government and NGOs in Egypt”
(chap. 48), while Patricia Kameri-Mbote (Kenya),
School of Law, University of Nairobi and Programme
Director for Africa, International Environmental Law
Research Centre (IELRC), Nairobi, and Kithure
Kindiki (Kenya), School of Law, University of Nai-
robi, offer a legal perspective from an upstream coun-
try on: “Water and Food Security in the River Nile Ba-
sin: The Perspectives of Governments and NGOs of
Upstream Countries” (chap. 49). Two senior water
specialists from South Africa, Peter Ashton, Council
for Scientific and Industrial Research (CSIR), and An-
tony Turton, CSIR and University of Pretoria, offer a
profound theory-guided analysis on: “Water Security
in Sub-Saharan Africa: Emerging Concepts and their
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Implications for Effective Water Resource Manage-
ment in the Southern African Region” (chap. 50).

Three chapters emerged from diploma theses
from the French-German cycle at the Free University
of Berlin by political scientists from Germany and
France. Martin Kipping (Germany), Free University of
Berlin, challenges present wisdom on: “Water Security
in the Senegal River Basin: Water Cooperation and
Water Conflicts” (chap. 51), while Maélis Borghese
(France), Agence Francaise de Développement
(AFD), offers a theoretical and empirical analysis on:
“The Centrality of Water Regime Formation for Wa-
ter Security in West Africa: An Analysis of the Volta
Basin” (chap. 52), and Stefan Lindemann (Germany),
London School of Economics and Political Science
(LSE), writes on: “Success and Failure in International
River Basin Management - The Case of Southern Af-
rica” (chap. §3).

Four chapters deal with water problems in Central
Asia. Based on field research in Kyrgyzstan, Martin
Kipping discusses the question: “Can ‘Integrated Wa-
ter Resources Management’ Silence Malthusian Con-
cerns? The Case of Central Asia” (chap. 54), while
Eva Patricia Rakel (Germany), University of Am-
sterdam, reviews: “Environmental Security in Central
Asia and the Caspian Region: Aral and Caspian Seas”
(chap. s55), and Julia Wunderer (Germany), Interna-
tional Office of Humboldt University of Berlin, analy-
ses: “The Central Asian Water Regime as an Instru-
ment for Crisis Prevention” (chap. §6). Christopher
Martius (Germany), Center for Development Re-
search (ZEF), University of Bonn, Jochen Froebrich
(Germany), Wageningen University in the Nether-
lands, and Ernst-August Nuppenau (Germany), Uni-
versity of Giessen, write on: “Water Resource Man-
agement for Improving Environmental Security and
Rural Livelihoods in the Irrigated Amu Darya Low-
lands” (chap. 57).

Finally, Mara Tignino (Italy), Graduate Institute of
International Studies and Law Faculty of Geneva Uni-
versity, contributes a study on: “Water Security in
Armed Conflicts” (chap. 58).

1.6.8 Environmental Security Concepts and

Debates

Fifteen chapters review the environmental security
discourse and environmental security debates in
North America, in Russia, Belarus and Ukraine, in In-
dia, the Far East and in the Arab World, as well as on
Israel and Palestine, on Uganda, Rwanda, Ethiopia
and Burundi, in Sub-Sahara Africa, on Amazonia, the

Caucasus, the Asia Pacific, and the Arctic and Antarc-
tic regions.

Simon Dalby (Canada), a geographer, environ-
mental expert and political economist, Carleton Uni-
versity, Ottawa, Hans Giinter Brauch, and Ursula Os-
wald Spring, merge their experience from three
disciplines on: “Environmental Security Concepts Re-
visited During the First Three Phases (1983-2007)"
(chap. 59). Richard Matthew (USA), Schools of Social
Ecology and Social Science at the University of Cali-
fornia at Irvine (UCI), director of the Center for Un-
conventional Security Affairs, and Bryan McDonald
(USA), UCI, review: “Environmental Security: Aca-
demic and Policy Debates in North America” (chap.
60), while Alexander Sergunin (Russia), Department
of International Relations Theory and History, St. Pe-
tersburg State University, writes on: “The Debate on
Ecological Security in Russia, Belarus and Ukraine”
(chap. ér1).

P. S. Ramakrishnan (India), School of Environ-
mental Sciences, Jawaharlal Nehru University, New
Delhi, examines: “Linking Knowledge Systems for So-
cio-ecological Security” (chap. 62), while Miranda
Schreurs (USA), Environmental Policy Research Cen-
tre, Free University of Berlin, discusses: “Environmen-
tal Security in Northeast Asia” (chap. 63).

Mohamad El-Sayed Selim (Egypt) starts the Mid-
dle East section with a contribution on: “Environmen-
tal security in the Arab World” (chap. 64), while
David Newman (Israel), Department of Politics and
Government at Ben Gurion University and editor of
Geopolitics, offers a discourse analysis on: “In the
Name of Security: In the Name of Peace’ - Environ-
mental Schizophrenia and the Security Discourse in Is-
rael-Palestine” (chap. 65). Robin Twite (UK/Israel), Is-
rael Palestine Center for Research and Information
(IPCRI) in Jerusalem, discusses: “Security and Envi-
ronment and the Israel-Palestine Conflict” (chap. 66),
while Mobammed S. Dajani Daoudi, American Stud-
ies Institute, Al-Quds University, Jerusalem reviews
the: “Conceptualization and Debate on Environmen-
tal and Human Security in Palestine” (chap. 67).

In the next two chapters two authors from Africa
discuss international and national environmental secu-
rity issues in Eastern and Central Africa. Mersie Ejigu
(Ethiopia), Partnership for African Environmental
Sustainability (PAES) and Foundation for Environ-
mental Security & Sustainability (FESS) analyses:
“Environmental Scarcity, Insecurity, and Conflict: The
Cases of Uganda, Rwanda, Ethiopia, and Burundi”
(chap. 68), while Sam Moyo (Zimbabwe), executive
director of the African Institute for Agrarian Studies

39
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(AIAS) in Harare, discusses: “Environmental Security
in Sub-Sahara Africa: Global and Regional Environ-
mental Security Concepts and Debates Revisited”
(chap. 69).

Alexander Lépez (Costa Rica), Institute for Inter-
national Affairs of the Universidad Nacional de Costa
Rica, discusses: “The Brazilian Amazon in an Environ-
mental Security and Social Conflict Framework”
(chap. 70). This is followed by a contribution by
Vicken Cheterian (Switzerland), a journalist with CI-
MERA in Geneva, who reviews the: “Politics of
Environment in the Caucasus Conflict Zone: From
Nationalizing Politics to Conflict Resolution” (chap.
71).

Jon Barnett (Australia), Department of Resource
Management and Geography at the University of Mel-
bourne, analyses: “Environmental Security in the Asia-
Pacific Region: Contrasting Problems, Places, and
Prospects” (chap. 72), while Gunhild Hoogensen
(Norway), Department of Political Science at the Uni-
versity of Tromse, writes on: “Security at the Poles:
the Arctic and Antarctic” (chap. 73).

1.6.9 Part IX: Human and Gender Security

Concepts and Debates

With 23 chapters, this part offers a conceptual intro-
duction and an overview on the debates on human se-
curity in the social sciences and in international or-
ganizations (chap. 74-77), before it reviews the
human security discourses in the Arab world, in
Southeast Asia, in Sub-Saharan Africa, in Central and
South America (chap. 78-82) and analyses human se-
curity as ‘freedom from fear’, ‘freedom from want,
‘freedom to live in dignity’, and as ‘freedom from haz-
ard impacts’ (chap. 83-88). This is followed by a con-
troversial discussion on human and gender security
approaches (chap. 89-93) and it concludes with three
case studies on Afghanistan, Guyana, and on a human
security based early warning and response system
(chap. 94-96).

Introducing into the scientific and political debate
on human security, Hans Giinter Brauch (Germany)
surveys the “Human security concepts in policy and
science” (chap. 74), and Claudia Fuentes Julio
(Chile), Josef Korbel School of International Studies
(GSIS) at Denver University, and Hans Giinter
Brauch, discuss the: “Human Security Network: A
Global North-South Coalition” (chap. 75).

The next two chapters offer conceptual discus-
sions of the human security concept from a South
Asian and European perspective. A.K.M. Abdus

Hans Gunter Brauch

Sabur (Bangladesh), International Studies Division at
Bangladesh Institute of International and Strategic
Studies (BIISS) and editor of the BIISS Journal, offers
a: “Theoretical Perspective on Human Security: A
South Asian View” (chap. 76). Sascha Werthes (Ger-
many), Institute of Political Science at the University
of Duisburg-Essen and fellow at its Institute for Devel-
opment and Peace (INEF), and Tobias Debiel (Ger-
many), Institute of Political Science and director of
INEF, discuss the: “Horizontal and Vertical Extension
of International Security: A Human Security Ap-
proach” (chap. 77).

This is followed by five chapters on the human se-
curity debate in the South. Béchir Chourou (Tunisia),
University of Tunis-Carthage, writes on: “Human Se-
curity in the Arab World: A Perspective from the
Maghreb” (chap. 78), while Zarina Othman (Malay-
sia), Universiti Kebangsaan Malaysia (UKM/Natio-
nal University of Malaysia), covers: “Human Security
Concepts, Approaches and Debates in Southeast
Asia” (chap. 79). Nana Poku (Ghana/UK) and Bjorg
Sandkjer (Norway) analyse: “Human Security in Sub-
Saharan Africa” (chap. 80). Philippe De Lombaerde
(Belgium), United Nations University - Comparative
Regional Integration Studies (UNU-CRIS) in Bruges,
and Matthew Norton (UK), Sociology Department of
Yale University, discuss: “Human Security in Central
America” (chap. 81), while Francisco Rojas Aravenna
(Chile), Secretary General of the Latin American Fac-
ulty of Social Sciences (FLACSO), contributes on:
“Human Security: a South American Perspective”
(chap. 82).

Human security as ‘freedom from fear’ aiming at
overcoming violence is discussed by David Black
(Canada), Department of International Development
Studies, Political Science, and International Develop-
ment Studies at Dalhousie University, and Larry
Swatuk (Canada), International Development Stud-
ies, Dalhousie University, and Departments of Inter-
national Development Studies and Political Science,
St. Mary’s University, Halifax, Nova Scotia, in: “Hu-
man Security in North America: A Canadian Perspec-
tive” (chap. 83).

Human security as ‘freedom from want’ is covered
by Hideaki Shinoda (Japan), Institute for Peace Sci-
ence, Hiroshima University, who reviews: “Human Se-
curity Initiatives of Japan” (chap. 84). Max Schott
(Germany/USA), Human Security Unit at the Office
for the Coordination of Humanitarian Affairs
(OCHA) of the UN Secretariat in New York, presents
a case study on what people in Mali consider as their
key human security concerns, in: “Human Security:
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International Discourse and Local Reality: The Case
of Mali” (chap. 85).

Human security as ‘freedom to live in dignity’ is in-
troduced by Dieter Senghaas (Germany), Institute of
Intercultural and International Studies, University of
Bremen, who writes on: “Enhancing human rights: a
contribution to human security” (chap. 86). Human
security as ‘freedom from hazard impact’ is conceptu-
ally introduced by Fabien Nathan (France), Graduate
Institute of Development Studies (IUED, Geneva),
National Centre for Competence in Research, North-
South (NCCR/NS), in: “Vulnerability, Disaster and
Human Security” (chap. 87). Surichai Wun’Gaeo
(Thailand), Chulalongkorn University in Bangkok, of-
fers a case study on: “Environment as an Element of
Human Security in Southeast Asia: Case Study on the
Thai Tsunami” (chap. 88).

Five chapters by seven women from Mexico, Viet-
nam/Netherlands, the Philippines and Sri Lanka con-
ceptualize different approaches to human and gender
security. Serena Eréndira Serrano Oswald (Mexico),
UNAM, discusses: “The Impossibility of Securitizing
Gender vis-a-vis ‘Engendering’ Security” (chap. 89),
while Ursula Oswald Spring (Mexico) develops her
own concept of: “Human, Gender and Environmental
Security: A HUGE Security Concept” (chap. 90).
ThanhDam Truong (Netherlands/Vietnam), Institute
of Social Studies (ISS) in The Hague, offers a theoreti-
cal analysis on: “Human Security and the Governmen-
tality of Neo-Liberal Mobility: A Feminist Perspective”
(chap. 91). This is followed by an empirical account by
Mary Soledad L. Perpinian (Philippines), a former sec-
retary-general of the Asian-Pacific Peace Research As-
sociation (APPRA), Maria Eugenia Villareal (Mex-
ico/Guatemala), a sociologist working on child
protection and human security in Central America,
and Ursula Oswald Spring (Mexico) that focuses on:
“Gender Security in South East Asia and Trafficking
of Children for Sexual Exploitation in Central Amer-
ica: a HUGE Security Challenge” (chap. 92). Madhavi
Matalgoda Ariyabandu (Sri Lanka), an expert on gen-
der mainstreaming initiatives with UNDP and the
United Nations International Strategy for Disaster
Risk Reduction (UN/ISDR), and Dilirukshhi Fon-
seka (Sri Lanka), a freelance consultant and trainer
with several NGOs in peacebuilding, human rights,
discuss: “Do Disasters Discriminate? A Human Secu-
rity Analysis of the impact of the Tsunami in India, Sri
Lanka, and of the Kashmir Earthquake in Pakistan”
(chap. 93).

The last three chapters offer case studies on spe-
cific discourses and issues. Sharbanou Tadjbaksh
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(USA/France/Iran), director of the Programme for
Peace and Human Security at the CERI (Centre
d’Etudes et de Recherches Internationales), Sciences
Po, Paris, offers an empirical case study on: “A Failed
Narco-state or a Human Security Failure? Ethical and
Methodological Ruptures with a Traditional Read of
the Afghan Quagmire” (chap. 94). Joseph Singh (Guy-
ana), chief executive officer of the Guyana Telephone
and Telegraph Company, reviews the: “Relevance of
Human and Environmental Security Concepts for the
Miilitary Services: A Perspective of a Former Chief of
Staff” (chap. 95). A chapter by Albrecht Schnabel
(Germany) and Heinz Krummenacher (Switzerland),
swisspeace, suggests to move: “Towards a Human Se-
curity-Based Early Warning and Response System”
(chap. 96).
1.6.10  From Knowledge to Action: Policy
Outlook

In the concluding part, Dirk H. Hoekman (The Neth-
erlands), Wageningen University and general director
of SarVision, writes on: “Methods and Techniques of
Remote Sensing to Contribute to Security in Tropical
Rain Forests” (chap. 97). This is followed by a re-
search manifesto by Ursula Oswald Spring, Hans
Giinter Brauch, and Simon Dalby that suggests:
“Linking the Anthropocene, HUGE, and HESP in a
Fourth Phase of Human, Environmental, and Gender
Security and Peace Research” (chap. 98). In a policy
outlook on: “Towards Sustainable Peace for the 21*
Century”, Hans Giinter Brauch and Ursula Oswald
Spring suggest to move from ‘facing global environ-
mental change’ to ‘coping’ with climate change, water
scarcity and desertification in a proactive way. This re-
quires an ‘anticipatory learning’ process to which
both the natural and social sciences must contribute
to move towards a ‘sustainable peace’ with ‘sustaina-
ble development’ strategies. This is a challenge hu-
mankind is confronted with in the 21* century. In the
concluding chapter oo Hans Gunter Brauch summa-
rizes key messages of the previous 99 chapters.

Multidisciplinary Perspectives for
a Global Audience

1.7

This book - as the previous and the subsequent vol-
umes - differs from many publications on security by
aiming at a fourfold dialogue between the social and
the natural sciences, among the different social sci-
ence disciplines, programmes and schools, between
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scholars from North and South, and scientists and
policymakers. Therefore the editors pursue three
goals:

a.) to contribute to problem awareness for the differ-
ent security concepts in North and South, on hard
and soft security issues, on non-military and pri-
marily environmental challenges and environmen-
tal security problems;

b.) to stimulate and encourage multi-, inter-, and

transdisciplinary scientific research and political

efforts to resolve, prevent, and avoid that environ-
mental factors may contribute to violent conflicts

(both scientific and political agenda-setting); and

to contribute to a better understanding of the

complex interactions between natural processes,

0
V

nature, and human-induced regional environmen-
tal changes (learning).

While power has once been defined by Karl Deutsch
(1963, 1966) as not having to learn, during the 20
century the resistance to any anticipatory learning by
those who control the resources over outcomes has
been significant. In history, it often required severe
foreign policy and domestic crises (e.g. in the USA in
the 1970’s during the Vietnam war and in the former
Soviet Union in the 1980’s during the Afghanistan
war) to stimulate major reassessments of existing for-
eign and security policies and to launch fundamental
revisions.

Several scientists (E.U. von Weizsdcker 1989; E.O.
Wilson 1998) have described the 21 century as the
century of the environment. For this new century, Ed-
ward O. Wilson (1998a) has referred to a growing con-
silience, which implies that the interfaces of disci-
plines become as important as the disciplines. Ted
Munn (2002), in his preface to the Encyclopedia of
Global Environmental Change, argued based on Wil-
son:

that this interlocking amongst the natural sciences will
in the 21™ century also touch ‘the borders of the social
sciences and humanities’. In the environmental context,
environmental scientists in diverse specialties, including
human ecology, are more precisely defining the area in
which that species arose, and those parts that must be
sustained for human survival (Wilson 1998).

Anticipatory learning must acknowledge this need for
a growing consilience that causal explanations across
disciplines may contribute to new understanding and
knowledge that will be needed to cope with the chal-
lenges of the ‘international risk society’ (Beck 1992,

1999, 2007).

Hans Gulnter Brauch

This book intends to broaden the scope and to
sensitize the reader to the thinking in different disci-
plines, cultures, and global regions, especially on na-
ture and humankind. The editors have worked hard
that these three related books on ‘reconceptualizing
security’ will be of relevance for scholars, educators,
students, and an academically trained audience in
many scientific disciplines, such as: political science
(international relations, security studies, environmen-
tal studies, peace research, conflict and war studies);
sociology (security conceptualization and risk society);
economics; philosophy and culture (security concep-
tualization); international law (water in conflicts), ge-
osciences (global
change, desertification, water), geography (global en-
vironmental change, population, urbanization, food),

environmental change, climate

as well as in diplomacy (diplomatic academies) and
military science and practice (military academies).

The global thinking on security is also of impor-
tance for policymakers and their advisers on the na-
tional and international level in: a) foreign, defence,
development and environment ministries and their
policy-oriented think tanks; b) international organiza-
tions: NATO, European institutions, UN, UNESCO,
FAO, WHO, UNDP, UNEP, IEA, UNU, et al.; ¢) for
the Human Security Network as well as for the
Friends of Human Security; d) for the green develop-
ment network of the representatives of 27 EU foreign
ministries; and in e) nongovernmental organizations
in the areas of foreign and defence, development and
environment policies; as well as for f) diverse social
movements.

The thinking on security and on the specific secu-
rity policies of countries, alliances, and international
organizations, especially a people-centred security ap-
proach, may be of interest for educators (at all levels)
and media specialists. The editors and authors hope
that those colleagues who focus on the broader con-
ceptual context of security will benefit from this
unique global, multidisciplinary, and policy focused
compendium.



2 The International System, Great Powers, and Environmental

Change since 1900

J.R. McNeill

2.1 Introduction

This chapter examines an aspect of the relationship
between the international system and environmental
change. Political scientists have recently created a
new sub-field, called ‘environmental security’, in
which they argue that environmental stresses add to
security risks. Without disputing the validity of that
literature, indeed complementing it, this chapter puts
the matter the other way around: security risks put
added stress on the environment, thereby creating
something of a vicious circle. In particular, the unusu-
ally high security anxiety of the 20™ century helped
drive unusually rapid and large-scale environmental
change since 1900. The evidence offered in support of
this argument concerns nuclear weapons programmes,
pollution-intensive industrialization efforts, pro-natal-
ism, among others.

One of the major influences upon modern envi-
ronmental history has been, and remains, the struggle
for survival and power in the international system.
This chapter argues that historically international
struggle has generally selected against ecological pru-
dence in states and societies, and that the rigorous
struggle of the 20™ century selected rigorously
against ecological prudence. Further, it argues that
preparation for war and economic mobilization for
war had stronger environmental consequences than
did combat itself. After brief consideration of the
scale and scope of environmental change and its
causes (2.2) and of the evolution of the international
system (2.3), the chapter focuses on environmental
impacts of war and preparation for war (2.4).

2.2 Environmental Change and Its

Causes in the 20" Century

Environmental change has always been part of the
human experience. Since they first harnessed fire sev-

eral hundred thousand years ago, hominids and hu-
mans have changed the world’s ecology. But in mod-
ern and contemporary times we have done so on a
scale unprecedented in human history and with very
few analogues in earth history. Humankind under-
took a gigantic, uncontrolled experiment on the
earth, altering land cover, atmospheric chemistry, bio-
diversity, biogeochemical flows, and much else (Mc-
Neill 2000; Steffen et al 2005, see table 2.1).

Why did this tremendous flux occur when it did
and how it did? The reasons are many, complex, and
overlapping. Population growth, often cited as the
principal driving force behind all manner of environ-
mental change, did indeed matter. The expansion of
human numbers from about 1.5 billion in 1900 to
about 6.3 billion in 2005 is obviously unprecedented,
destined never to be repeated, and replete with envi-
ronmental consequences. But the energy system mat-
tered even more. First, because it was based on fossil
fuels: after 1890 they provided more than half of the
energy used around the world. Fossil fuels are dirty.
The carbon dioxide they emitted into the atmosphere
promoted climate change. The sulphur dioxide they
emitted fell as acid rain, damaging the biota of rivers
and lakes, and possibly damaging forests as well. But
the pollution consequences of burning fossil fuels
were only part of the larger picture. Digging coal,
drilling for oil, and transporting oil were messy
affairs too. Fossil fuels allowed new technologies that
exponentially increased the volume and pace of min-
ing, to the point where it became rewarding to shear
off mountain tops in search of coal, or to crush mil-
lions of tons of rock in quests for a few grams of
gold. Fossil fuels allowed the chain saw, without
which tropical deforestation, so characteristic of our
times, could not have taken place nearly so quickly.
And of course fossil fuels are not the only compo-
nent of the 20™ century’s energy system: hydroelec-
tricity required dam building, often done on the
gigantic scale; and nuclear energy, with its accidents
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Table 2.1: Co-efficients of Change, from the 1890’s to

the 1990's.

Indicator Coeffi-
cient of
change

World population 4

Urban proportion of world population 3

Total world urban population 13

World economy 14

Industrial output 40

Energy use 13-15

Coal production 7

Oil production 240

Carbon dioxide emissions to atmosphere 15

Carbon dioxide concentration in 1.3

atmosphere

Sulphur dioxide emissions to atmosphere 13

Lead emissions to atmosphere 8

Freshwater use 9

Marine fish catch 35

Cattle population 4

Pig population

Goat population 5

Sheep population 1.8

Horse population 1.1

Cropland 2

Pasture area 1.8

Irrigated area 3

Bird and mammal species 0.99 (1%

decrease)

Fin whale population 0.03 (97 %

decrease)

Blue whale population (Southern Ocean 0.0025

only) (99.75 %

decrease)

Source: McNeill 2000: 361-2; see: Dutch Ministry for
the Environment (RIVM), at: <http://arch.rivm.nl/ env/
int/hyde/index.html>.

and waste storage problems, had significant ecologi-
cal effects too, although so far rather less calamitous
than often feared.

The ideological fixations of modern times have
also contributed to the pattern of twentieth-century
environmental history. Under the tutelage of the
economists, and inspired by routine self-interest, pub-

J.R. McNeill

lic servants and private individuals consistently sought
to foment economic growth and secure monetary
gain. They regarded the natural world as a storchouse
of raw materials, without intrinsic worth. They saw
little value in such abstractions as balance, stability, or
resilience in ecosystems. The reigning ideas about ap-
propriate individual and state behaviour promoted
rapid environmental change, and justified it in the
name of various higher goals: economic growth, po-
litical stability, social mobility. The environment
changed so much because prevailing ideas changed
so little.

These were the most important reasons why the
20™ century had the environmental history that it did
(McNeill 2000: 267-356). But there were others,
among which was politics. It was conventional poli-
tics, not environmental politics that mattered most.
Even after 1966, when countries began to create envi-
ronmental agencies, departments, and even minis-
tries, real environmental policy was made elsewhere,
in the powerful branches of government: e.g. the
ministries of finance, trade, industry, and defence. In
every country at all times these were more powerful
than the environment ministry (or department or
agency), and they made de facto environmental pol-
icy as accidental by-products of their own affairs.
One concern they all shared, to greater or lesser
degrees, was ‘state security’. It is this I shall focus on
here, only a part of the overall picture.

The International System and Its
Imperatives

2.3

The quest for ‘state security’ has been in force, and
affecting ecology, since states were first organized.!
Throughout most of the history of states, however,
the rigour of state security concerns has been blunted
by the success of large empires. Most people lived in
circumstances either of imposed peace managed and
maintained by the technocrats of a bureaucratic em-
pire, or else in an anarchic world in which states can
scarcely be said to have existed. Enduring systems of
competing states - the international anarchy we tend
to regard as normal - have been rare. Typically, they
quickly collapsed into imperial unification or reunifi-
cation. Notable and durable exceptions include the
era of warring states in China (c. 770 BC to 221 BC)
and Greece from the first poleis (ca. 800 BC) to Alex-

1 Westing (1980: 14) provides a list of 26 wars with a cap-
sule description of their ecological cost.
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ander the Great’s unification (336 BC). In these times
and places interstate struggle doubtless took its toll
on landscapes, although details are obscure.? But in
these cases the scales of military and bureaucratic op-
erations were comparatively small, and the technolo-
gies involved rudimentary. Consider the technology
of destruction. Before 1800 the only powerful means
of ecological damage were deliberate fire and the ca-
pacity to tear apart irrigation works, causing deliber-
ate floods. So the ancient eras of anarchic competi-
tion in international systems were limited in their
ecological impact. Modern times have seen the resur-
gence of international anarchy combined with ever-
growing scales of operations and technological so-
phistication.

The current competitive international system has
not yet collapsed or unified, but instead has evolved
and grown so as to be effectively global. It originally
emanated from the stalemate in sixteenth-century Eu-
rope among the Hapsburg, Valois, and Ottoman dy-
nasties. None succeeded in re-establishing a pan-Eu-
ropean empire, which eccentricity marked Europe off
from the rest of the world. This extraordinary failure
was codified by the Peace of Westphalia in 1648, and
a self-consciously self-regulating system of competing
states was born, ratcheting up the rigour of intersoci-
etal and interstate struggle. The constant competition
of this system obliged (surviving) European states to
evolve ever more formidable political, fiscal, and mili-
tary capacities, which by the nineteenth century cre-
ated states more powerful than those anywhere else
in the world.

But in the 19 century (1815-1910) the Great Pow-
ers managed their competition almost peacefully,
thanks to diplomatic skill, a fairly stable balance of
power, and British economic and naval hegemony. In
effect they almost banished war to Asia and Africa
(and various frontiers in the Americas), where it pre-
vailed with heightened regularity in part because of
colonial pressures from the Great Powers. These con-
flicts required minimal mobilization on the part of
the Great Powers: colonial wars were cheap, mainly
because of technological and organizational edges en-
joyed by European states, but also because they often

2 In the Second Punic War the Roman efforts to defeat
Hannibal led to ecological damage in southern Italy
that, according to one observer, was visible more than
2,000 years later (Toynbee 1965, II: 11-35). Caesar's
legions energetically burned the forests of Gaul
(Demorlaine 1919; Corvol/Amat 1994). For the ecologi-
cal consequences of political-military struggle in ancient
China see Elvin 2004.
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were fought by colonial troops. But the situation
changed with the rise of a united Germany after
1870, and acutely when German industrialization al-
lowed greater German assertiveness after 1890. So
the 20" century would be different, an era of high
anxiety for great powers, beginning with the run-up
to World War I.

In the 20" century the rigour of struggle ratch-
eted up on account of the mounting requirements of
competitiveness and the heavy costs of defeat in an
age of total war. By 1914, only an all-out effort gave
any chance of survival in the European international
system; by 1939-45, losers in the competition risked
annihilation. Higher stakes brought forth more stren-
uous effort and greater disregard for goals other than
immediate political and physical survival. By 1945-90
even peacetime seemed to require the utmost prepar-
edness for war. The international system selected for
those characteristics that promised power in the
present moment: technological sophistication, mass
industrial and agricultural production, and ideologi-
cal conformity (on fundamental questions at least,
and in some societies on more than that). The health
of soils, waters, and air took a distant back seat.

International Struggle and
Environmental Change

2.4

Intersocietal competition affected the environment
directly through warfare and less directly through the
preoccupation with military power: that is, through
war and through preparation for war.

2.4.1 The Deeper Past

Until the 20™ century, combat did not produce vast
environmental consequences except in extraordinary
circumstances. When men fought with clubs, spears,
arrows, swords, lances, pikes or muskets, they could
do little to landscapes. Indeed, the more destructive
wars so disrupted agriculture that they produced a
fallowing effect, as in Brittany in the 100 Years’ War,
or in Germany during the Thirty Years’ War.®> Forests
and wildlife recovered when and where farmers and
herders could not conduct their daily business. So did
fisheries when naval war, pirates, or privateers con-
fined fishermen to port. The built environment, of
course, has always been vulnerable to destruction in
war, usually through fire. Victors have torched count-
less cities; retreating armies have scorched earth
aplenty. The Mongols, in their thirteenth-century
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conquest of Iraq, devastated a flourishing irrigation
network, flooding arable lands, creating (or re-creat-
ing) swamps. While the Mongols’ efforts edged Iraq
more nearly to a state of nature, from the cultivators’
point of view - not initially shared by the Mongols -
this was environmental damage on a large scale.*
From any point of view it amounted to vast and en-
during environmental change. But such cases were
quite rare, essentially confined to landscapes of irriga-
tion.

Preparation for war, rather than combat, typically
provoked more serious environmental changes. In
Europe for instance, the navy-building programmes
of Venice and Genoa in the 11th through 16th centu-
ries, and then of Britain, France, and Spain in the 17"
and 18" centuries severely depleted the supply of tall
fir and spruce and stout oak in Mediterranean and
Atlantic Europe. All states developed forest conserva-
tion programmes so as to save more specialized tim-
ber for navies, but this proved inadequate in every
case. By the 18" century Europe’s wooden navies
sought ship timber in Indonesia, India, Brazil, Can-
ada and elsewhere around the world (Appuhn 2000;
Merino Navarro 1981: 181-267; Albion 1926; Bamford
1956; Lane 1965; Miller 2000).

2.4.2 Combat’s Environmental Consequences

in the Twentieth Century

In the 20™ century, while the technology of destruc-
tion grew vastly more powerful, preparation for war,
as in remoter times, wrought greater and more lasting
environmental change than did war itself. The direct
environmental effects of warfare since 1914 have been
vast but usually fleeting. The battle zones of WWT’s
western front created small deserts, where little but
rats, lice, and men could live - and few men lived for
long. But these zones are hard to detect today, except
where carefully preserved: elsewhere their recovery

3 See: Cintre (1992: 119-127). Between 1420 and 1440 the
Breton marches lost 20-80% of their population,
almost all settled land was abandoned for decades and
returned to second-growth forest. See also: Duby (1968:
296-302), where he says the 100 Years’ War led to a
resurgence of forest in wide areas throughout France.
On the Thirty Years War, see Makowski and Buderath
(1983). I am grateful to David Blackbourn for this refer-
ence.

4 The Mongols did rebuild the water system in Baghdad
and eventually saw the attractions of higher revenues
from irrigated farming. Details can be found in Chris-
tensen (1993).
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and assimilation to the French and Belgian country-
side is nearly complete. The more mobile campaigns
of WWII produced less concentrated damage to land-
scapes (except for cities),” although certain episodes
were destructive enough. For example, in 1938 Chi-
nese troops, in an effort to forestall Japanese ad-
vance, deliberately breached the dikes that held the
Hwang Ho in place, flooding broad areas of North
China and killing people (almost all Chinese), drown-
ing crops, sweeping away bridges, roads, over 4,000
villages and millions of tons of soil: a disaster to be
sure, but one soon made invisible by the careful la-
bour of millions of Chinese peasants.® By 1947 the
Hwang Ho dikes were repaired. The ‘war erosion’ of
the Russian and Ukrainian plains (1941-45) is per-
haps the next greatest example of combat-derived en-
vironmental change (cities excepted) from WWIIL,
and in the grand sweep of Soviet soil history it ought
probably to be considered trivial (Sobolev 1947;
Alayev/Badenkov/Karavaeva 1990). In general, the
theatres of operations in World War I and II involved
ecologically, and
places, so the environmental impacts of combat

economically, socially resilient
lasted comparatively briefly. Bomb craters remain
here and there, forests are still recovering, and the
destabilizing effects of tank tracks on dunes in the
North African desert linger, but very little of signifi-
cance in the way of combat-derived environmental
change will prove lasting.

The environmental impact of the 1991 Gulf War, a
subject viewed with great alarm at the time because
of its conspicuous oil fires and spills, now seems not
as great as many first feared. It is too soon to com-
ment on its durability, which for marine ecosystems
at least may prove considerable. About 10 million bar-
rels of oil flowed into the Gulf, the equivalent of 40
Exxon Valdez spills. The fires, despite initial alarms,
appear to have had a negligible impact on the atmos-
phere and climate (Westing 2003; Hawley 1992;
Hobbs/Radke 1992). In Kuwait the war enriched
desert environments. So much lethal ordnance re-
mained amid the shifting sands of the Kuwaiti desert
that all prudent Kuwaitis refrained from pre-war pas-
times of hunting and joyriding. Bird populations grew

5 Hewitt (1983) reports that about 750 square kilometres
of German and Japanese cities were flattened by aerial
bombing in WWII.

6 The Dutch used a similar tactic to forestall a French
invasion in the 1670’s, inflicting great flood damage on
their own country, and many marauding or occupying
armies have purposely flooded other people’s lands.
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a hundred-fold after the war. Grasses flourished to
the point where they reminded some observers of
prairies. Similar, if temporary, consequences arose
from the desert campaigns in Libya and Egypt in
1942-3.” Thus, in exceptional cases the heavy use of
explosive ordnance in conventional war has permit-
ted more rapid recovery from environmental damage.
One perhaps durable effect of the 1991 Gulf War
is the near elimination of the marshes that for several
millennia had spread over the lower reaches of the
Tigris-Euphrates. These were home to people disloyal
to Saddam Hussein in his war with Iran in the 1980’s,
and who rose in revolt against him in 1991. They were
crushed. As a coup-de-grice, the Iraqgi dictator or-
dered the draining of the marshes beginning in 1993
(based on a plan drawn up in 1989), a form of eco-
logical warfare that destroyed birds, fish, reed beds
and a way of life for a few hundred thousand people.
Attempting to destroy the ecological and economic
basis of life of one’s enemies is a practice with a long
pedigree. In the twentieth century, energy-intensive
machinery made such projects far easier than in times
past. In this case, with the fall of Saddam, it is possi-
ble that engineers will attempt to create the marshes
anew. If they succeed, the episode of the Iraq
marshes will be just another case of fleeting environ-
mental damage from war (Nicholson/Clark 2002).

2.4.3 The Impacts of Guerrilla War

As a rule, more enduring environmental change came
from the guerrilla wars of the 20™ century. They were
disproportionately important in environmental change
because they invariably involved systematic attempts
at habitat destruction, similar to that which Saddam
Hussein undertook from 1993. Guerrillas inevitably
sought to hide from the firepower of their enemies,
and except in urban settings that meant hiding in for-
est and bush. After the dawn of air reconnaissance
and bombing (the 1920’s, practically speaking), hiding
in remote areas proved insufficient: vegetation cover
was required. Those fighting against guerrillas found
it expedient to destroy that vegetation.

7 Reported anonymously in Environment (35,4, May
1993: 22); on Egypt and Libya: Said 2003, who recounts
tragic consequences of lingering landmines in Egypt;
and Westing (1980: 110). Westing (1980: 154) also
reports parallel events in the North Atlantic fisheries,
where WWII temporarily halted harvesting, and so
stocks flourished until peace permitted renewed fish-
ing.

In some instances, this produced durable conse-
quences for vegetation and soils, notably in drier,
mountainous regions with high erosion potential,
such as those around the Mediterranean. The anti-
guerrilla campaigns in the Rif Mountains of Morocco
(1921-26), in the mountains of north-western Greece
(1942-49), and in the Algerian Tell (1954-61) all en-
tailed widespread forest burning, often through air
power. All these wars left scars still visible today, and
reduced both the biomass and the economic poten-
tial of these districts (McNeill 1992). The conse-
quences may last for centuries. The numerous wars in
Africa since 1970, often intersocietal but not interna-
tional, have led to heightened rates of desertification
and ecological damage of many sorts. These too are
likely to be durable in their effects, as for climatic, ge-
ological, economic, and social reasons the resilience
of the affected ecosystems is weak. Ethiopia is per-
haps the saddest example of this, but much the same
situation prevails in Mozambique, Angola, Chad, and
Somalia (Kreike 2004; Timberlake 1987: 162-173; Ru-
benson 1991). In Vietnam, where defoliation figured
prominently in American tactics, the durable results
of war are less conspicuous but no less real: geology,
climate, and human agency have combined to permit
quick repair of most but not all of the damage. Bomb
craters (about 20 million all told) and deforested
zones remain throughout the country, testament to
the American anti-guerrilla effort (Westing 1976,
1984; De Koninck 1999). Guerrilla wars in Central
America in the 1970’s and 1980’s also accelerated for-
est clearance and added to the chemical poisoning of
waterways (Rice 1989; Faber 1992).

2.4.4 Impacts of War Refugees

Additionally, both conventional and guerrilla warfare
routinely disrupted local ecologies through the mass
migration of refugees. As thousands or millions left
war zones, their impact in disturbing or managing
their home environments was lost. This at times
proved ecologically helpful, but in some cases, such
as terraced mountains, mass emigration led to accel-
erated erosion because terraces fall apart without
constant upkeep. Whatever the consequence of war
refugees’ departure, their arrival somewhere else al-
most always proved stressful, ecologically as well as in
other respects. A careful study of the environmental
effects of 3.5 million Afghan refugees in northwest Pa-
kistan in the 1980’s provides a grim picture. Suddenly
heightened demand for arable land and fuel wood,
and the Afghans’ inevitable ignorance of local ecol-
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ogy, combined to devastate Pakistan’s largest remain-
ing forest zone (Allan 1987). Africa’s decolonization
and postcolonial conflicts since the 1950’s created ref-
ugees in their millions, obliged to occupy landscapes
which they often understood poorly and in which
they hoped to have no long-term stake.

Previous centuries of course featured war refu-
gees. But the twentieth century was distinctive for the
number of refugees (-30 million in the 1990’s),
greater than in the past because human numbers
grew so much greater, and because warfare became
much more dangerous. Moreover, only rarely in the
20" century could war refugees find unoccupied
lands into which to move; much more often they had
to crowd into landscapes already thickly settled. Thus
their impacts were probably greater because ecologi-
cal buffers had already been worn thin in the lands
obliged to accept them (Jacobsen 1994; Westing

1994).

2.4.5 Impacts of Preparation for War

Combat in general, whether guerrilla or conven-
tional, even including refugee impacts, had a lesser
impact than the business of war production and pre-
paring for war. This was because more societies pre-
pared for war than actually fought wars; because
many societies saw fit to maintain their preparedness
for decades on end, while wars themselves were (usu-
ally) comparatively brief; and because most of the big
economies and populous societies were deeply in-
volved in the geopolitical turmoil of the 20™ century.
It was also true because, with the transportation sys-
tems and integrated markets that had developed
since 1870 or so, the demand for war materiel, and
thus the impacts of economic mobilization for war,
reached into nearly every nook and cranny of the
globe.

Preparedness for war implied maximizing immedi-
ate production, putting much of it at the disposal of
the state, and mobilizing as much labour as quickly as
possible. Powers great and small sacrificed the quality
of their soils, waters, and urban air in concentrated
efforts to maximize production and stockpiles of
food, rubber, oil, steel, uranium, soldiers, and other
strategic substances. In the First World War the Brit-
ish government encouraged farmers to plough every
imaginable acre. Labour shortage prevented farmers
from caring for their lands as they would have
wished. British grain production increased by 30 per
cent in the course of the war, but much marginal land
was damaged in the process (Horn 1984). Britain’s
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war efforts of course extended to the Empire, to Aus-
tralian wheat fields, Canadian forests, and South Afri-
can mines. During WWII in colonial Southern Rho-
desia (now Zimbabwe), for example, the British
revived the practice of forced African labour on white
settlers’ farms, trying to maximize production of food
and tobacco, and bled the African farms of their la-
bour supply. African farms thus lacked the labour
needed to manage soils and wildlife, while settlers’
farms extended cultivation at the expense of sur-
rounding bush (Johnson 2000).

Fascist states regarded preparation for war during
peaceful interludes as a sacred duty. In the 1920’s,
Mussolini, well informed about food shortages in
Germany and Austria in the latter stages of World
War I, thought that Italy needed to be self-sufficient
in grain. He launched a ‘Battle for Wheat’, and did
not care that this policy promoted forest clearance of
sloping and otherwise marginal lands, accelerating
the erosion of Italian soils over subsequent decades.®
He also tried, with scant success, to make Italy
energy-independent, which involved promoting dam-
building in the Alps for hydropower.

Crash programmes of economic mobilization pro-
liferated in wartime and in times when war loomed
on the horizon. Such programmes often amounted to
a form of environmental roulette, but societies,
whether fascist and militarist in orientation or merely
anxious about war, played willingly because the eco-
logical bills fell due much later than the political and
military ones did.

2.4.6 Military Pro-natalism

International competition encouraged maximization
not merely of food and energy harvests, but of the
human crop as well. Emperors and kings for many
centuries typically encouraged reproduction, in part
because they wanted to ensure a ready supply of army
recruits. Modern states sometimes made it a staple of
policy. Fascist Italy, Third Republic France, Ceaus-
escu’s Romania, Mao’s China and the Syria of Hafez
al-Assad all sought to raise birth rates in order to pro-
vide more troops to fight possible enemies: military
pro-natalism. Normally populations have responded
desultorily to their leaders’ efforts to get them to re-

8 Mussolini may have had an equally unintended impact,
this time beneficial, upon Italian landscapes, by his
campaign to reduce the populations of Italian goats.
He regarded the goat as an unfascist animal (McNeill

1992).
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produce more exuberantly. Romanians under the dic-
tator Nicolae Ceausescu were the great exception, a
product of special circumstances. In 1965 Romania
was very much a Soviet satellite, but Ceausescu had in
mind a rather more independent foreign policy than
Moscow wished. He concluded that Romania nee-
ded more people, preferably 30 million by the year
2000, so he banned all forms of birth control and
abortion. He set his secret police the task of ensuring
that Romanian women were not shirking their repro-
ductive duties. Romania’s birth rate doubled in 1966,
before tapering off. After Ceaucescu’s overthrow in
1989, women went on a reproduction strike, so Ro-
manians fell well short of the population target he set
(Kligman 1998; Chesnais 1995: 171-8).

Mao, like Ceausescu, usually thought more peo-
ple meant more security. From the time of the
Korean War (1950-53) he anticipated a nuclear attack
by the Americans, which was not a farfetched fantasy
since General Douglas MacArthur in 1951 recom-
mended just that. After the Sino-Soviet split in 1958,
Mao also feared nuclear attack from the Soviets. He
concluded that China’s best defence lay in raising its
population so that it could better withstand nuclear
war. For Mao, a large population was China’s way to
combat technologically more advanced enemies. He
surprised Nikita Khrushchev in 1957 with his views:

We shouldn’t be afraid of atomic missiles. No matter
what kind of war breaks out - conventional or thermo-
nuclear - we’ll win. As for China, if the imperialists
unleash war on us, we may lose more than 300 million
people. So what? War is war. The years will pass and
we'll get to work producing more babies than ever
before (Khrushchev 1974: 255 quoted in Shapiro 2001:
32).
Mao’s successors were horrified by the rapid popula-
tion growth Mao encouraged, and in 1976 turned to
the most restrictive birth control programme ever
implemented. The 20" century witnessed many other
cases of military pro-natalism, a policy which, when
successful, could lead to imbalance between popula-
tion and environment, over-intensive resource exploi-
tation, environmental degradation, and perhaps a
higher probability of war.

2.4.7 Military Industrialization

Most states, however, recognized early in the 20"

century that military power rested on industrial might
more than upon massive population. Several shuffled
their priorities accordingly, building military-indus-
trial complexes. The British and Germans began this
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policy in the 19 century, and were soon imitated by
the Japanese. The lessons of WWI, in which the Rus-
sian army lacked the necessary armament to fight the
Germans effectively, drove home the importance of
having one’s own heavy industry. So from WWI on-
wards all great powers, and some not-so-great, en-
couraged the emergence of metallurgical and arma-
ments industries within their national territories, and
their empires. These industries, inevitably, involved
heightened levels of air and water pollution. Further,
they intensified resource use, especially of coal and
iron, with attendant environmental effects from min-
ing.

The most dramatic examples came where the
state enjoyed maximal latitude to direct economic de-
velopment, as in Stalin’s USSR and Mao’s China. In
both cases security anxiety helped to motivate heroic,
overnight industrialization campaigns (which in both
cases had other motives as well). The dirty industrial-
ization of the USSR beginning in 1929 reflected Sta-
lin’s fear that his country would be crushed by its en-
emies if it did not become an industrial power within
ten years. He was correct in this assessment, al-
though it is certain that sufficient industrialization to
resist Hitler could have been achieved at lower envi-
ronmental (and human) cost than Stalin was pre-
pared to exact.

After the defeat of the Germans in 1945 the Sovi-
ets embarked on grand plans for the harnessing of
nature in the service of the state, formalized in the
1948 “Plan for the Transformation of Nature”
(Josephson 2002: 28). The deepening Cold War
made it seem necessary that no drop of water should
flow to the sea unused; no forest should be left
unharvested. Giant hydroelectric dams served as the
centrepiece of this plan, but it involved a comprehen-
sive restructuring of the USSR’s ecology. Cost con-
straints prevented Stalin and his successors from real-
izing their most grandiose ambitions: The Soviets
never managed to divert the Siberian Rivers to Cen-
tral Asia, or reroute the Pacific Ocean’s Japan Cold
Current. But they built a sprawling military-industrial
complex with very few checks on pollution, and kept
secret the environmental and health consequences of
their efforts (Josephson 2002; Weiner 1999; Fesh-
bach/Friendly 1992).

In 1958 the Chinese embarked on an industrializa-
tion that was even dirtier than the Soviet effort. Mao
had become fixated on the idea of surpassing British
steel production, and encouraged Chinese peasants
to make steel in their backyards. They made plenty of
steel, most of it useless, and in the process acceler-
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ated the deforestation of China in their quest for fuel
for their tiny smelters (Shapiro 2001). After Mao’s
death in 1976, China continued its industrialization
programme, although in more conventional forms.

Meanwhile, South Korea and Taiwan proceeded
apace with their own pollution-intensive industrializa-
tions, nurtured by the Americans, whose interest in
economic development in East Asia was mainly geo-
political. The American security agenda required the
rapid industrialization of its East Asian allies to coun-
ter the emergence of China. All of these efforts, capi-
talist or communist, were notably successful except
for Mao’s Great Leap Forward. In every case, pollu-
tion levels and other environmental concerns carried
a very low priority until about 1990. And in every
case, especially the Great Leap Forward, the environ-
mental consequences proved unfortunate.

In the United States a military-industrial complex
emerged in the 20™
down state planning played a much smaller role. And

century too, although there top-

domestic, non-military demand was so strong that
the steel mills of Pittsburgh and Gary, along with the
coalmines of West Virginia and Wyoming would have
thrived even without security anxiety. Nonetheless,
tentatively and temporarily in WWI, and exuberantly
from 1942 onward, the American state subsidised and
otherwise encouraged military industry, adding a fil-
lip to the demand for steel, coal, bauxite, nickel, elec-
tricity and other enterprises, all of which carried pro-
found ecological consequences.

2.4.8 Militarily Useful Transportation

Infrastructure

Beyond the more or less direct environmental im-
pacts of industrialization and weapons programmes,
there are indirect environmental consequences of
state actions driven, at least in part, by security anxi-
ety. Consider transport infrastructure. German rail-
roads, the trans-Siberian railroad, Brazilian Amazo-
nian highways, the Karakoram Highway connecting
Pakistan and China, and even the U.S. Interstate sys-
tem were built partly or entirely for military reasons.’
Each investment in rails or roads led to rapid eco-
nomic change (generally regarded as beneficial),

9 See: The Economist, 10 October 1992, recounts the
story of Eisenhower's 1919 cross-country convoy drive
and his role in establishing the federal interstate high-
way programme in 1956. He also admired the military
potential of Germany's autobahns in the campaigns of

1945.
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rapid social change (often controversial), and unantic-
ipated environmental change (normally ignored). Peo-
ple and businesses flocked to the new roads and rail-
roads, almost like iron filings to a magnet. The U.S.
Interstate system strongly affected land use, popula-
tion distribution and densities, and, through promot-
ing trucking and automobile travel at the expense of
rail transport, air quality and energy use. It is true, of
course, that highways and railroads also exist in
places where military motives played no role in their
construction. In light of this it is fair to say that, in
contrast to nuclear weapons, the world’s networks of
roads and railroads would exist approximately as it is
even absent security anxiety. The point here is a lim-
ited one: the extent, location, and timing (of con-
struction) of much of the 20
frastructure had military motives, and that in myriad

century’s transport in-

ways transport infrastructure affects the environment.

2.4.9 Nuclear Weapons Industry
The starkest illustration of how security anxiety pro-
pelled the great powers to indulge in reckless envi-
ronmental change comes from the nuclear weapons
programmes of the U.S. and USSR. No component
of the world’s military-industrial complexes could ri-
val nuclear weapons for state support, for freedom of
action with respect to environmental consequences,
and for protection from public and press scrutiny.
The American nuclear weapons complex was
born in 1942 and by 1990 involved some 3,000 sites
in all. The U.S. built some 70,000 nuclear warheads,
and tested more than a thousand of them, mainly in
Nevada and on small Pacific atolls.'” The jewel in the
nuclear weapons crown was the Hanford Engineering
Works, a sprawling bomb factory on the Columbia
River in the bone-dry steppe of south-central Wash-
ington State. It built the bomb that flattened Naga-
saki in 1945. Over the next 50 years, Hanford engi-
neers intentionally released billions of gallons of low-
level radioactive wastes into the Columbia River, and
accidentally leaked some more into groundwater. In
1949, shortly after the Soviets had exploded their first
atomic bomb, the Americans conducted a secret ex-
periment at Hanford. The fallout detected from the
Soviet test prompted questions about how quickly the
Soviets were able to process plutonium. In response,
American officials decided to use ‘green’ uranium,
less than 20 days out of the reactor, to test their hy-

10 Figures from: Brookings Institution, see at: <http://www.
brook.edu/FP/PROJECTS/NUCWCOST/50. HTM>.
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potheses about Soviet activities. The ‘Green Run’, as
it was known to those in on the secret, released
nearly 8,000 curies of iodine-131, dousing the down-
wind region with radiation at levels varying between
80 and 1,000 times the limit then thought tolerable.
The officially tolerable limit has been lowered since
then. The local populace learned of these events in
1986, when Hanford became the first of the US nu-
clear weapons complexes to release documents con-
cerning the environmental effects of weapons pro-
duction. The ‘Green Run’ shows the environmental
liberties the Americans took under the influence of
Cold War security anxiety.!!

That was the tip of the iceberg. More environ-
mentally serious were the wastes, which in the heat
of the Cold War were left for the future to worry
about. A half century of weapons production around
the U.S. left an archipelago of contamination, includ-
ing tens of millions of cubic meters of longlived nu-
clear waste. More than half a ton of plutonium is bur-
ied around Hanford alone. No one has yet devised a
technically feasible and politically acceptable solution
to the environmental problems posed by the Ameri-
can nuclear weapons industry (Fioravanti/Makhijani
1997; US Department of Energy 1995).

The Soviet nuclear program began with Stalin,
who wanted atomic weapons as fast as possible,
whatever the human and environmental cost. The So-
viet command economy was good at such things: a
large nuclear weapons complex arose from nothing
in only a few years. Soviet engineers built about
45,000 warheads and exploded about 715 between 1949
and 1991, mostly at Semipalatinsk (in Kazakhstan) and
on the Arctic island of Novaya Zemlya. They also
used nuclear explosions to create reservoirs and ca-
nals, and to open mine shafts. In 1972 and 1984 they
detonated nuclear bombs to try to loosen ores from
which phosphate (for fertilizer) was derived. They ex-
perimented with nuclear explosions as a means of
salt mining. They dumped much of their nuclear
wastes at sea, mostly in the Arctic Ocean, some of it
in shallow water. They scuttled defunct nuclear sub-

11 Details of this episode are in Caufield (1990) and Ger-
ber (2002). In arguing that the U.S. ought not to
adhere to radiation guidelines approved by the Interna-
tional Commission on Radiological Protection, one
American nuclear mandarin in 1958 said, “the nation's
security may demand the exposure of people to higher
levels of radiation than those just established by the
International Commission” (Caufield 1990: 130). See
also Gephart (2003) for a detailed discussion of
Hanford.
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marines at sea. Most of the world’s known reactor ac-
cidents befell the USSR’s Northern Fleet, based at
Archangel.

The Soviets had only one centre for reprocessing
used nuclear fuel, at Mayak in the upper Ob basin of
south-western Siberia, now easily the most radioac-
tive place on earth. It accumulated 26 metric tons of
plutonium, so times Hanford’s total. From 1948 to
1956 the Mayak complex dumped liquid radioactive
waste into the Techa River, an Ob tributary, and the
sole source of drinking water for 10,000-20,000
people. Some 124,000 people in all were exposed to
heightened radiation in this way. After 1952, storage
tanks held some of Mayak’s most dangerous wastes,
but in 1957 one exploded, raining 20 million curies
down onto the neighbourhood - equivalent to about
40 per cent of the radiation released at Chernobyl.
About 270,000 people lived in the contaminated ter-
ritory. After 1958 liquid wastes were stored in Lake
Karachay, a shallow pond some 45 hectares in area.
In 1967 a drought exposed the lakebed’s radioactive
sediments to the steppe winds, sprinkling dangerous
dust, with 3,000 times the radioactivity released in
the 1945 bombing of Hiroshima, over an area the size
of Belgium and onto a half million unsuspecting peo-
ple. By the 1980’s, anyone standing at the lakeshore
for an hour received a lethal dose of radiation (600
roentgens/hour). A former chairman of the USSR’s
Supreme Soviet’s Subcommittee on Nuclear Safety,
Alexander Penyagin, likened the situation at Mayak to
100 Chernobyls. No one knows the extent of con-
tamination in the former USSR because the nuclear
complex was so large and so secret. Much of the
complex was shut down in the last years of the
USSR, but the mess remained and post-Soviet Russia
and Kazakhstan could not afford to clean it up even
if the technical and political obstacles to doing so were
overcome (Egorov/Novikov/Parker/Popov 2000; Yab-
lokov 1995; Bradley 1997; Josephson 2000; Cochran/
Norris/Suokko 1993).!* The lethal residues of the
British, French, Chinese, Indian, Pakistani, Israeli,
South African (and perhaps a few other) nuclear
weapons programmes were, mercifully, not on the su-
perpower scale (Danielsson/Danielsson 1986; Makhi-
jani/Hu/Yih 1995).

Taken as a whole, the nuclear programmes of the
great powers left a remarkable legacy. They burdened

12 A useful general study of the Soviet nuclear weapons
program to 1956 is Holloway (1994). The latest general
report on Russian nuclear issues is Kurdrik, Digges,
Nikitin, Bohmer, Kuznetsov and Larin (2004)
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posterity with an apparently intractable long-term
waste-management obligation. They exploded about
400 atomic devices above ground after 1945, sprin-
kling some 200 million tons of radioactive material
around the earth. Underground testing irradiated
chambers in the earth’s crust. Moreover, undersea
testing, practiced by the French in Polynesia, leaked
plutonium into the Pacific (Danielsson/Danielsson
1986). The magnitude of these leaks remains secret,
but their durability is well-known: plutonium's half-
life is 24,000 years. Nuclear weapons programmes
also gobbled up nearly a tenth of the commercial en-
ergy deployed worldwide after 1940 (Smil 1994: 185).
The environmental changes resulting from nuclear
weapons production and testing, which will persist

" century

long after the wars and tensions of the 20
are forgotten, were driven exclusively by international

security concerns.

2.5 Conclusion

In most societies, politics, institutions, and mentali-
ties have evolved so as to provide security as their
foremost goal. This has been truer since about 1910
than at most times in the deeper past. Hence, our
politics and institutions are ill-adapted to the com-
plex demands of ecological prudence, in which every-
thing is connected to everything, and everything is al-
ways in flux. In Darwinian terms, the international
security anxiety of the 20™ century selected for states
and societies that emphasized military power and in-
dustrial strength over all else: survival of the dirtiest.

When the ecology movement gathered force, in
the 1970’s, it did so in a moment of detente, which
provided an opening for other items on political
agendas. Since then it has flourished best in societies
with minimal risks of war. Ecological concern on the
part of states remained hostage to fortune.'

In 1990 when the war clouds were gathering over
the Persian Gulf, President George Bush asked the
American Congress to exempt the military from all
environmental laws, and Congress complied. After
2001, his son asked that oil companies be allowed to
drill for oil in the Arctic National Wildlife Refuge in
Alaska, on the grounds that in time of war Americans
cannot let caribou get in the way of strategic require-

13 Britain relaxed its air and water pollution regulations
during WWII in hopes of spurring industry to greater
production levels; indeed coal smoke over cities served
military purposes because it made it harder for German
bombers to see their targets.
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ments. And in March 2003, as the U.S. prepared to
attack Iraq, the President and Secretary of Defense
pressed Congress for a permanent, blanket exemp-
tion from environmental regulations for the Ameri-
can military. The 20
great power security anxiety put a ceiling on environ-
mental preservation and actively fomented ecological
change, bids fair to hold in the 21°" as well.

century’s pattern, in which



3 The Millennium Ecosystem Assessment: Securing Interactions
between Ecosystems, Ecosystem Services and Human Well-being

Rik Leemans

3.1 Introduction

During the past millennia the human impact on natu-
ral systems has only gradually increased. In the 20™
century the impacts have accelerated and increased
exponentially. For example, humans now appropriate
about 20 per cent of global Net Primary Production
(NPP). In Western Europe and south Central Asia, hu-
mans consume even more than 70 per cent of their re-
gional NPP (Imhoff/Bounoua/Ricketts/Loucks/Har-
riss/Lawrence 2004). Up to 50 per cent of the land
surface is in some way modified by humans. This frag-
mented the habitats of many species. For an even
larger area, humans are altering the functioning of ec-
osystems through emissions and deposition of nitro-
gen and other substances (Vitousek/Aber/Howarth/
Likens/Matson/Schindler/Schlesinger/Tilman 1997).
Additionally, through emissions of greenhouse gases
due to the burning of fossil fuels, cement production
and land-use change, humans are altering the compo-
sition of the atmosphere and changing the climate
(IPCC 2001). The consequent climate change is illus-
trated by the observed rise in the global-mean surface-
air temperature by 0.8 °C since the late 19" century
(e.g. Moberg/Sonechkin/Holmgren/Datsenko/Kar-
1én 2005).

Ecologists have shown that all these environmen-
tal changes together (depicted by the term ‘global
change’) have a noticeable impact on present-day eco-
systems in widely dispersed ecological zones (e.g.
Parmesan/Yohe 2003, Root/Price/Hall/Schneider/
Rosenzweigh/Pounds 2003, van Vliet/Leemans
2006). Species extinction levels are estimated to be a
magnitude larger than natural background levels (e.g.
Jablonski 2004), coral bleaching by the increased pol-
lution and frequency of high-temperature events in
surface waters are abundant (Knowlton 2001), and
glaciers and permafrost disappear rapidly all over the
world (Arctic Climate Impact Assessment 2004).

These increasing human pressures on the Earth’s
functioning have been studied intensively over the last
few decades (e.g. Steffen/Sanderson/Tyson/Jager/
Matson/Moore/Oldfield/Richardson/Schellnhuber/
Turner/Wasson 2004). Many now recognize that we
live in an era that for the first time in the Earth’s his-
tory is dominated by one single species: homo sapi-
ens. Crutzen (2002) therefore named the current era
the ‘Anthropocene’. All these studies indicate one im-
portant feature. The biosphere and the ecosystems,
landscapes and species (including humans) that are
part of it, play an important role in the functioning of
the Earth. This role involves the cycling of water, en-
ergy and nutrients, it involves the provision of many
different ecosystems, goods, and services to humanity,
and it ultimately regulates many parts of the earth sys-
tem (Lovelock 1992). The diversity of life or biodiver-
sity (e.g. Wilson 1989, e.g. Wilson/Peter 1988) strongly
supports this role and emphasizes that ecosystems
thus are capital assets. Threats to ecosystems and bio-
diversity are thus direct threats to the functioning of
ecosystems and (indirectly) human well-being.

Although the changes that have been made to ec-
osystems have contributed to large gains in human
well-being and economic development, the corre-
sponding degradation of ecosystems and their serv-
ices limit the benefits that future generations obtain
from ecosystems. This can cause significant harm to
human well-being and represents a loss of a natural as-
set or wealth of a country. Global environmental
change has therefore become a major issue in discus-
sions on environmental security (O'Brien 2006). I use
the term ‘environmental security’ in the broadest pos-
sible sense, similar to the pragmatic definitions pro-
moted elsewhere (e.g. the Copenhagen School: Bu-
zan/Weever/De Wilde 1997; Weaever/Buzan/De Wilde
2008; De Wilde 2008 and Dalby 2002, 2008).

Global environmental change, together with the
concerns about the socio-economic consequences of
these changes and the costs associated with the pro-
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The Millennium Ecosystem Assessment (MA) is an inter-
national work programme designed to meet the needs of
decision-makers and the public for scientific information
concerning the consequences of ecosystem change for
human well-being and options for responding to those
changes. The MA was launched by U.N. Secretary-Gen-
eral Kofi Annan in June 2001 and was completed in June
2005. It will help to meet assessment needs of the Con-
vention on Biological Diversity, the Convention to Com-
bat Desertification, the Ramsar Convention on Wetlands,
and the Convention on Migratory Species, as well as
needs of other users in the private sector and civil society.
If the MA proves to be useful to its stakeholders, it is
anticipated that it will be repeated every 5-10 years and
also that such integrated ecosystem assessments will be
regularly conducted at national or sub-national scales.

The MA focuses on ecosystem services, how changes in
ecosystem services have affected human well-being, how
ecosystem changes may affect people in future decades,
and response options that might be adopted at local,
national, or global scales to improve ecosystem management

Box 3.1: The Millennium Ecosystem Assessment. Source: Millennium Ecosystem Assessment (2005).

and thereby contribute to human well-being and poverty
alleviation. The specific issues being addressed by the
assessment have been defined through consultation with
the MA users.

The MA synthesizes information from the scientific liter-
ature, datasets, and scientific models, and includes
knowledge held by the private sector, practitioners, local
communities, and indigenous peoples. All of the MA
findings undergo rigorous peer review. More than 1,350
authors from 95 countries have been involved in four
expert working groups preparing the global assessment,
and hundreds more continue to undertake more than 20
sub-global assessments.

The MA was conducted as a "multi-scale" integrated
assessment, consisting of interlinked assessments under-
taken at local, watershed, national, regional and global
scales. The MA sub-global assessments were designed to
meet needs of decision-makers at the scale at which they
are undertaken, strengthen the global findings with on-
the-ground reality, and strengthen the local findings with
global perspectives, data, and models.

posed measures to cope with them, have attracted the
attention of the general public, decision-makers, the
press, and interest groups from industry and NGOs
(non-governmental organizations). Concerns about
global change have already led to national and inter-
national actions. Several international treaties and
conventions deal with ecosystems, biodiversity, and
species. The Convention on Biological Diversity
(CBD) that originated at the second UN Conference
on Environment and Development (UNCED) in Rio
de Janeiro in 1992, for example, directly targets biodi-
versity. Its objective is to “conserve biodiversity, the
sustainable use of its components, and the fair and eq-
uitable sharing of the benefits arising out of its utiliza-
tion”. This objective does clearly recognize that hu-
mans are dependent on the sustainable use of
biodiversity. It therefore does not solely focus on con-
servation. Additionally, the equitable or fair sharing of
benefits is a strong political statement targeting (sus-
tainable) development. Much scientific and policy at-
tention has already focused at the conservation of bi-
odiversity (Heywood/Watson 1995), but little on how
to manage the use of biodiversity.

This chapter reports on the background and find-
ings of an international assessment, the Millennium
Ecosystem Assessment (MA)!, which was concluded

1 Reports and additional information can be found at:
<http:/ www.maweb.org>.

in 2005 (box 3.1). This MA explicitly linked ecosys-
tems and biodiversity through ecosystem services to
human well-being, The MA also evaluated the biodi-
versity target “to significantly reduce the decline of bi-
odiversity by 2010, and the Millennium Develop-
ment Goals (MDGs) to eradicate extreme poverty
and hunger, to achieve universal primary education; to
promote gender equality and empower women; to re-
duce child mortality; to improve maternal health; to
combat HIV/AIDS, malaria and other diseases; to en-
sure environmental sustainability; and to develop a
global partnership for development. These were
agreed upon by the world’s leaders at the World Sum-
mit on Sustainable Development (WSSD) in Johan-
nesburg in 2002.

3.2 Defining Important Concepts

3.2.1 Ecosystems and Biodiversity

Central in the discussion on biodiversity is the ecosys-
tem concept. An ecosystem is a complex of communi-
ties, consisting of plants, animals and micro-organ-
isms and their noniving environment. Ecosystems ex-
hibit different kinds of dynamics: the species involved
are important in the cycling of energy (e.g. CO, and
carbohydrates), water, and nutrients. Through time
species can replace each other as a response to
changes in the environment or succession. All these
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processes interact and make the ecosystem a func-
tional unit. Humans are an integral part of ecosys-
tems. Ecosystems are often defined broadly and range
from coarse biomes (large-scale landscapes deter-
mined by major climate patterns, such as boreal, tem-
perate and tropical forests, grasslands and deserts) to
relatively small patches (e.g. bogs and forests groves).
A well-defined ecosystem has strong interactions
among its own components and weak interactions
across its boundaries. Summarizing, an ecosystem is
not a well-defined unit but behaves as a functional
unit integrating the living and non-living environment.

Biodiversity is the variability among living organ-
isms. It includes diversity within and among species,
within populations of a single species and communi-
ties of multiple species, and of populations and com-
munities within landscapes. The levels involved thus
ranges from genes, through species to landscapes.
However, in defining biodiversity, the non-living envi-
ronment is never considered.

3.2.2 Ecosystem Services

Biodiversity contributes to the way that we explore,
use, and manage ecosystems. Different species or
combinations of species, for example, are used to pro-
vide products (e.g. milk from cows transformed by
bacteria to yoghurt or the fermentation of barley by
yeasts for beer), rich wildlife in a landscape provides
value for tourism (e.g. bird watching: Wall 1998), wet-
lands species provide clean water (e.g. Catskills
Mountains: Sagoff 2002) and mangrove forests pro-
tect coastal areas (e.g. Sundarbans in India: Singh
2003). Biodiversity is thus a source of many ecosystem
services. Ecosystem services are the benefits people
obtain from ecosystems (Millennium Ecosystem As-
sessment 2003). These include (figure 3.1):

* provisioning services such as food, fuel, fibre, and
fresh water;

e regulating services such as slope stabilization,
flood protection, detoxification, and disease con-
trol;

* cultural services such as spiritual, aesthetic, recrea-
tional, educational or cultural benefits; and

e supporting services such as pollination and nutri-
ent cycling.

The first three types of services all provide direct util-
ity to humans. Provisioning services consists of all dif-
ferent goods that are generally traded in local and in-
ternational markets. They are priced and therefore
often carefully managed by their owners. The regulat-

ing services are the benefits of regulation of ecosys-
tem processes, while the cultural services involve the
non-material benefits obtained from ecosystems. Both
are still of direct use to people and society, but rarely
traded with proper market prices. They are part of
the commons, sometimes strongly regulated but often
not regulated at all. The supporting services are rarely
of direct utility to people and society, but maintain
the conditions for life (e.g. soil formation and pollina-
tion).

The dependence of humans on ecosystem services
reflects directly the profound co-evolutionary proc-
esses that underlie the origins of the Earth’s biosphere
and human society. The effects of adverse ecosystem
changes on human well-being can be classed as direct
and indirect. Direct effects occur with some immedi-
acy, through locally identifiable biological or ecologi-
cal pathways. For example, impairment of the water-
cleansing capacity of wetlands may adversely affect
those who drink that water. Building dams can in-
crease mosquito-breeding and thus the transmission
of malaria. The deforestation of hillsides can expose
downstream communities to the hazards of flooding.
Indirect effects take a toll on well-being through more
complex chains of causation, including through so-
cial, economic, and political routes. Some may take
decades to have an impact. For example, where farm-
lands under irrigation become saline, crop yields are
reduced; this in turn may affect human nutritional se-
curity, child growth and development, and susceptibil-
ity to infectious diseases. Beyond threshold points,
limited or degraded supplies of fresh water may exac-
erbate political tensions and impair local economic
activity and livelihoods. These dynamic, interacting
processes can jeopardize various aspects of human
well-being.

The impacts of adverse ecosystem change do not
fall evenly on human populations. Indigent, poorly re-
sourced, and otherwise disadvantaged communities
are generally the most vulnerable. Further, many poor
rural populations rely disproportionately on the integ:
rity and functions of local ecosystems, and are likely
to lack the means to import ecosystem services. Im-
poverishment as a result of adverse ecosystem change
may sometimes lead to a downward spiral for such
people. In all instances, the ability to achieve well-be-
ing is reduced by the diminished availability of ecosys-
tem services.
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Figure 3.1: The linkages between ecosystem serviced and human well-being. Source: Millennium Ecosystem
Assessment (2005). Reprinted with permission of WRI.

Ecosystem Services

Determinants and
Constituents of Well-being

Prov!slonmg »  Security
Services B Ability to live in an
Products obtained environmentally clean and
from ecosystems safe shelter
B Food B Ability to reduce vulnerability
M Fresh water to ecological shocks and
M Fuelwood stress
B Fiber
B Biochemicals - i,
B Genetic resources Basic Material for
a Good Life
B Ability to access resources
SUPPORTING toearnincome and gaina FREEDOMS
5 livelihood
SERVICES  Regulating AND
Caniices Services CHOICE
necessary for the Benefits obtained Health
production of all from regulation of B Ability to be adequately
otherecosystem  ©COsYstem processes nourished
services B Climate regulation B Ability to be free from
B Disease regulation avoidable disease
® Soil formation M Water regulation B Ability to have adequate and
. : W Water purification clean drinking water
=1
Nutrient cycling B Ability to have clean air
B Primary B Ability to have energy to keep
production Cultural Services warm and cool
Nonmaterial benefits
obtained from
Uty stem: Good Social Relations
W Spiritual and religious M Opportunity to express
B Recraation and aesthetic and recreational
acotatiriem values assoclated with
B Aesthetic —>
B Inspirational B Opportunity to express cultural
B Educational and spiritual values associated
M Sense of place with ecosystems

M Cultural heritage

3.2.3 Human Well-being

There have been many formulations and definitions
of human well-being (Alkire 2002). There is wide-
spread agreement that well-being and poverty are the
two extremes of a multidimensional continuum. The
World Bank, for example, defined poverty as “the
pronounced deprivation of well-being” (World Bank
2002).

Most agree that the constituents and determinants
of human wellbeing includes a necessary material

W Opportunity to observe, study,
and learn about ecosystems

minimum for a good life (i.e. having access to re-
sources and gaining a livelihood), the experience of
freedom, personal and societal security, good social
relations, good health, and the conditions for physi-
cal, social, psychological, and spiritual fulfilment. The
determinants of human well-being are sometimes ex-
pressed as commodities, many of which are provided
by ecosystem services. Enabling physical, environmen-
tal, and social conditions and access to resources and
space are also relevant as means to well-being.
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How well-being or poverty are expressed and ex-
perienced is context- and situation-dependent, reflect-
ing local social and personal factors such as geogra-
phy, ecology, age, gender, and culture (Prescott-Allen
2001). Although these concepts are recognized as
complex and value-laden, some elements are neverthe-
less widespread - if not universal. This was evident in
the ‘voices of the poor’ research (Narayan/Cham-
bers/Shah/Petesch 2000), in which poor people from
many countries were asked to reflect, analyse, and ex-
press their ideas of the bad and the good life. The re-
spondents stressed many aspects, including the impor-
tance of secure and adequate livelihoods, cultural and
spiritual activities, and the ability to raise their chil-
dren. They stressed five components (figure 3.1):

e security, including safety of person and posses-
sions, secure access to natural and other resources,
and living in a predictable and controllable envi-
ronment with security from natural and human-
made disasters. This means security in the broad-
est sense and in a very pragmatic interpretation;

* a basic material minimum for a good life, includ-
ing secure and adequate livelihoods, income and
assets, enough food at all times, shelter, furniture,
clothing, and access to goods;

* health, including being strong, feeling well and
looking good, and having a healthy physical envi-
ronment;

* good social relations, including social cohesion,
mutual respect, good gender and family relations,
and the ability to help others and provide for chil-
dren;

* freedom and choice, including having control over
what happens and being able to achieve what a
person values doing or being.

These five dimensions reinforce each other, either
positively or negatively. A change in one often brings
about changes in the others. In this multidimensional
formulation, there are many webs of interactions. For
example, poor people are vulnerable to sickness,
which in turn makes them poorer; bad social relations
make people vulnerable to shocks, which in turn
deepen material poverty and so on; and all of these
contribute to powerlessness. On the side of well-being
and the good life, having materially enough facilitates
physical strength, enabling a better livelihood, while
good social relations can provide security against
stresses and shocks. In turn, security is likely to in-
crease material well-being and so on. And all of these
enhance freedom of choice and action.

The well-being of present and future human popu-
lations depends on ecologically sustainable and so-
cially equitable ways of living in the world (Figure 3.1).
Distinguishing ecosystem services and their obvious
link to human well-being helps to communicate the
role of ecosystems and biodiversity to policymakers
and the broader public (Millennium Ecosystem As-
sessment 2003).

Security is thus a major constituent of human well-
being but it has not been a major focus of the assess-
ment. The conventions that asked for the assessment
(e.g. box 3.1) stressed the need for a clear assessment
of the consequences of ecosystem change for the
MDGs (and thus poverty). In the final synthesis re-
ports, social and environmental security was therefore
not separately addressed. However, security issues be-
came a major issue in developing the scenarios (Car-
penter/Pingali/Bennett/Zurek 2005). Differences in
equity and security were major drivers in differentiat-
ing the four scenarios. In one of the scenarios, the
lack of equity and security (in the broadest meaning)
led to major barriers between regions and conflict, re-
sulting in additional degradation of ecosystem serv-
ices.

3.2.4 Assessments

The ability of ecosystems to deliver services and con-
tribute to human well-being can be assessed by a vari-
ety of qualitative and quantitative methods, developed
by different natural, economic, and social science dis-
ciplines. Such assessments thus require integrated ap-
proaches. All assessments mine scientific information
and synthesize it into policy relevant information. As-
sessments are not just consensus reports because they
clearly report on uncertainties, ongoing debates, and
controversies. They also are responsive to changing
policy needs and do not prescribe solutions. Assess-
ments help decision-makers to determine which serv-
ice or set of services is valued most highly, which
trade-offs emerge in developing or selecting specific
services, and how to develop approaches for sustaina-
ble management of all the necessary services. Select-
ing and implementing appropriate response strategies
is the responsibility of the policymakers. An assess-
ment thus can only provide guidance.
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Figure 3.2: The conceptual framework of the Millennium Ecosystem Assessment. Source: Millennium Ecosystem
Assessment (2005). Reprinted with permission from WRI.
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Guiding Questions and Concepts
of the MA
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The goal of the MA was stimulating and guiding ac-
tion to conserve ecosystems and enhance their contri-
bution to human well-being, and simultaneously build
the necessary capacity to undertake integrated ecosys-
tem assessments and to act on their information.
Core questions, which are all addressed in detail in
the MA reports, to the assessment were:

e What are the current conditions and trends of eco-
systems and their associated human well-being?

e What are the plausible future changes in ecosys-
tems, ecosystem services, and the associated
human well-being?

¢ What can we do to enhance well-being and con-
serve ecosystems?

¢ What are the most robust findings and key uncer-
tainties?

Indirect
drivers

* What tools and methodologies can strengthen
capacity to undertake integrated assessments of
ecosystems and human well-being?

These questions stress understanding change. This
means that the underlying causes of these changes
have to be identified and quantified. Additionally, the
assessment should also provide an evaluation of possi-
ble responses and response strategies.

The integrated approach that was developed by
the MA recognized the importance of dynamically
linking biodiversity, ecosystems services, and human
well-being on local, regional, and global levels (as ex-
plained in much more detail in: Millennium Ecosys-
tem Assessment 2003: #15200). These links were illus-
trated by elaborating on the different types of
ecosystem services and constituents of human well be-
ing as depicted in figure 3.1. The linkages, however,
do not emphasize the changes over time or space. To
depict this, a comprehensive Conceptual Framework
(CF, figure 3.2) was developed early in the assessment
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process. The function of this CF was to ease commu-
nication of cause and effect, and to illustrate that pol-
icies mainly influence drivers, which are factors that
alter the behaviour or dynamics of the elements of the
CF (biodiversity, services, human well-being and driv-
ers). Policies targeted at one element (e.g. biodiver-
sity) will have (unintended) impacts on other elements
(e.g. drivers, services or human well-being).

The CF uses broad definitions of ecosystems and
biodiversity, which represents life on earth that pro-
vides all the ecosystem services required to sustain hu-
man well-being. Changes in biodiversity, ecosystem
services, and human well-being are caused or trig-
gered by one or more drivers. Responses (e.g. meas-
ures or policy strategies) try to influence these drivers.
Two different types of drivers are distinguished in the
CF: direct and indirect drivers. The indirect drivers
operate from a distance (exogenous) and involve the
larger scale causes of change. The direct (endog-
enous) drivers influence the system in an explicit way.
Indirect drivers are, for example, increased food de-
mand because of growing population. This leads to
expansion or intensification of agricultural land activ-
ities, which involve a series of direct drivers.

Such a classification of drivers is not rigid. Actu-
ally, drivers are scale dependent. At local scales, many
drivers are indirect and can only be influenced by
larger scale actors (e.g. trade policies by national gov-
ernments), but the consequences of the direct drivers
and those that govern them can be assessed much
more easily and precisely. One of the major challenges
was not only to include cause and effect but also de-
cision-making processes into the framework. As an
economist stated during the discussion on the CF:
“People are not driven, they make choices”. By recog-
nizing the actual actor or institution (e.g. an individ-
ual, a municipal, a nation, an international company,
or a multlateral agreement) that can influence a
driver and its specific domain of influence, decision-
making processes were accommodated in the CF as
well. The CF was therefore a major harmonizing ef-
fort to facilitate integration across the many disci-
plines involved in the assessment.

Main Findings of the Millennium
Assessment

3.4

The main finding of the MA is that over the past 50
years humans have changed ecosystems more rapidly
and extensively than in any comparable period of time
in human history, largely to meet rapidly growing

demands for food, fresh water, timber, fibre, and fuel.
This has resulted in a substantial and largely irreversi-
ble loss in the diversity of life on Earth.

The changes that have been made to ecosystems
have contributed to substantial net gains in human
well-being and economic development, but these
gains have been achieved at growing costs in the form
of the degradation of many ecosystem services, in-
creased risks of nonlinear changes, and the exacerba-
tion of poverty for some groups of people. These
problems, unless addressed, will substantially dimin-
ish the benefits that future generations obtain from
ecosystems. The degradation of ecosystem services
could grow significantly worse during the first half of
this century and is a barrier to achieving the biodiver-
sity target and the Millennium Development Goals.

The challenge of reversing the degradation of the
ecosystem while meeting increasing demands for serv-
ices can be partially met under some scenarios consid-
ered by the MA, but will involve significant changes in
policies, institutions, and practices that are not cur-
rently under way. Many options exist to conserve or
enhance specific ecosystem services in ways that re-
duce negative trade-offs or that provide positive syner-
gies with other ecosystem services.

The bottom line of the MA findings is that human
actions are depleting the Earth’s natural capital,
putting such strain on the environment that the ability
of the planet’s ecosystems to sustain future genera-
tions can no longer be taken for granted. At the same
time, the assessment shows that with appropriate ac-
tions it is possible to reverse the degradation of many
ecosystem services over the next 50 years, but the
changes in policy and practice required are substantial
and not currently underway.

The MA synthesized at the most basic level infor-
mation that has previously been available, and do not
present new research findings. Nevertheless, three
aspects of the MA do represent important new contri-
butions. First, the findings of this assessment are the
consensus view of the largest body of social and natu-
ral scientists ever assembled to assess knowledge in
this area. Like the IPCC, the availability of this broad
view of scientists from multiple disciplines is an
important ‘value added’ part of the process and an
contribution The
assessment identifies not only where broad consensus
exists on findings, but also where the information is
insufficient to reach firm conclusions.

Second, the focus of this assessment on ecosystem
services and their link to human well-being and devel-
opment needs is unique. By examining the environ-

important to decision-makers.
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ment through the framework of ecosystem services, it
becomes much easier to identify how changes in eco-
systems influence human well-being and to provide in-
formation in a form that decision-makers can weigh
alongside other social and economic information.
The MA framework of ecosystem services and links to
human well-being is already being adopted by other
institutions and incorporated into other processes.
Third, the assessment identified a number of
‘emergent’ findings, conclusions that can only be
reached when a large body of existing information is
examined together. Four of them stand out:

e The balance sheet. Although individual ecosystem
services have been assessed previously, the finding
that 60 per cent of a group of 24 ecosystem serv-
ices examined by the MA are being degraded is
the first comprehensive audit of the status of the
Earth’s natural capital.

* Nonlinear changes. Nonlinear (accelerating or
abrupt) changes have been previously identified by
a number of individual studies of ecosystems.
Examples of such changes include disease emer-
gence, abrupt alterations in water quality, the crea-
tion of ‘dead zones’ in coastal waters, the collapse
of fisheries, and shifts in regional climate. The MA
is the first assessment to conclude that ecosystem
changes are increasing the likelihood of nonlinear
changes in ecosystems, and the first to note the
important consequences of this finding for human
well-being.

e Drylands. Because the assessment focuses on the
linkages between ecosystems and human well-be-
ing, a somewhat different set of priorities emerge
from it. While the MA does confirm that major
problems exist with tropical forests and coral
reefs, from the standpoint of linkages between ec-
osystems and people, the most significant chal-
lenges involve dryland ecosystems. These ecosys-
tems are particularly fragile, but they are also the
places where human population is growing most
rapidly, biological productivity is least, and poverty
is highest.

* Nutrient loading. The MA confirms the emphasis
that decision-makers are already giving to address-
ing important drivers of ecosystem change such as
climate change and habitat loss. But the MA finds
that excessive nutrient loading of ecosystems is
one of the major drivers today and will grow sig-
nificantly worse in the coming decades unless ac-
tion is taken. The issue of excessive nutrient load-
ing, although well studied, is not yet receiving
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significant policy attention in many countries or
internationally.

The MA further established that progress towards
achieving the 2015 MDG targets will need to be accel-
erated dramatically. In particular sub-Saharan Africa,
Central Asia, parts of South and South-East Asia, as
well as some regions in Latin America, are currently
off track with respect to meeting these goals. Here hu-
man well-being and thus security is jeopardized by the
degradation and loss of ecosystems and ecosystem
services that can be slowed or reversed through im-
proved ecosystem management. In many places the
sustainability and continuity of particularly agro-eco-
systems is threatened by structural shortage of meas-
ures to maintain their services and productivity. By re-
storing those functions there is more room for other
less productive systems, but that requires clear choices
at the local, regional, national, and international level.
Particular emphasis needs thus to be placed on the
sustainable intensification of existing cultivated eco-
systems to satisfy growing demand for food and other
ecosystem services.

The evidence synthesized by the MA underlines
that ecosystem services can only be sustained in the
long term if the integrity and completeness of ecosys-
tems are maintained or restored. This information
and the tools for improved management of ecosys-
tems need to be integrated more systematically into
development strategies, such as poverty and hunger
reduction strategies. This is a particularly important
prerequisite for achieving the targets relating to pov-
erty, hunger, gender equality, water and sanitation and
health.

Finally, modified ecosystem management as part
of a strategy to achieve the MDGs in 2015 has to con-
sider that many drivers effect ecosystems and their
services (figure 3.2). Therefore policies, institutions,
and reorientation acting at local, regional, and global
scales need to address several drivers at the same
time. Particular attention needs to be placed on im-
proving ecosystem management and the capacity for
policymaking at the national and local level, as well as
addressing global challenges including long-term cli-
mate change, nutrient depositions, and the depletion
of international fisheries.

3.5 Concluding Remarks

Sufficient information now exists to enhance deci-
sion-making in support of biodiversity conservation
and sustainable development at all scales. However,
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many research needs and information gaps were iden-
tified in the MA, and actions to address those needs
could vyield substantial benefits in the form of im-
proved information for policy and action. For exam-
ple, relatively limited information exists about the sta-
tus of many ecosystem services, and even less
information is available about the economic value of
non-marketed services. The costs associated with the
depletion of these services are rarely tracked in na-
tional accounts. As a consequence, models used to
project future environmental and economic condi-
tions have also limited capability for incorporating ec-
ological and societal feedbacks, such as nonlinear
changes in ecosystems, or behavioural feedbacks such
as learning that may take place through adaptive man-
agement of ecosystems.

Assessments also play a useful role in clarifying
where scientific uncertainties remain. While uncer-
tainties can be used to argue for a ‘wait and see’ ap-
proach, they can equally well be used to argue for a
precautionary approach. Among the MA findings, the
certainty or robustness of the global findings is gener-
ally high. Perhaps the greatest uncertainty associated
with a critically important feature of ecosystem
change surrounds the knowledge of the extent of land
degradation in drylands. Even so, using relatively con-
servative estimates of land degradation (10-20 per
cent degraded), the area and the number of people in-
volved is still large. Here, and in many other places,
there is typically insufficient information on the full
economic costs and benefits of alternate uses of eco-
systems to fully inform decisions.

While the MA findings do identify significant
problems related to the management of ecosystems,
these problems need to be viewed in the context of
the MA finding that the changes people have made to
ecosystems have contributed to substantial net gains
in human well-being (including many aspects of secu-
rity; see figure 3.1) and economic development. The
problems identified in the MA - including growing
costs in the form of degradation of ecosystem serv-
ices, increased risks of nonlinear changes, and the ex-
acerbation of poverty and security for some groups of
people - are serious. and the MA shows that these
problems could grow much more serious in the com-
ing decades. At the same time, the assessment shows
that the future really is in our hands. People can re-
verse the degradation of many ecosystem services and
improve human well-being further over the next 50
years, but the changes in policy and practice required
are substantial and not currently under way.



4 Securitizing Global Environmental Change

Hans Glinter Brauch

4.1 Introduction’

The thesis of this chapter is that the year 2007 has
been a turning point in the process of securitization®
of questions of global environmental change (GEC)
and especially of global climate change (GCC) when
several of the highest national policy-makers and high-
level fora (UN Security Council) and officials of inter-
national organizations addressed global warming
(cause) and climate change (effect) as a major objec-
tive security danger and subjective security concern
that may lead to internal displacements, forced dis-
tress migration, as well as crises and conflicts. Other
elements of GEC, such as water, have previously been
sectorialized (as ‘water security’) or discussed as secu-
rity issues (desertification, drought, famine) resulting
from ‘water’ insecurity and leading to ‘food’ and
‘health’ insecurity.

This emerging scientific discourse, policy debate
and political process of securitization of GEC and
GCC focuses on the environmental dimension of se-
curity, especially on the complex interaction between
human beings and humankind as causes, triggers, and
victims of the societal consequences of this anthropo-
genic change. Thus, the securitization of GEC and
GCC issues is also closely linked to different referent
objects of international, national, and human security.

With the securitization of GEC and GCC the fo-
cus of analysis is on the process of scientific and po-
litical agenda-setting, and prioritization of nature-soci-
etal issues during the past 20 years. While in 1987,
both GEC and GCC were still primarily emerging sci-
entific problems for a small group of water, soil, and

1 The author is grateful to two reviewers for their useful
comments and suggestions that have been implemented
in this text and have helped the author to condense the
empirical evidence.

2 The theory of securitization has been developed by Ole
Weever (1995, 2008, 2008a) and the Copenhagen school
(Buzan/Waver/de Wilde 1998; Wzver/Buzan/de Wilde
2008). For details see below in part 4.2.2.

climate specialists, by 2007 after intensive processes
of politicization and securitization global warming
and climate change have moved to the top of the pol-
icy agenda as the most urgent security dangers and
concerns that require both urgent, stringent, and
long-lasting policy responses with a fundamental
transformation of the global energy system (decar-
bonization), but also of human values and consumer
patterns.

Why has this turning point towards a securitiza-
tion of GEC and GCC occurred in 2007? Why did the
most important and influential policy-makers, e.g. the
heads of states and governments of the G-8 and the
European Union, in key policy statements (‘speech
acts’), declare climate change as an international and
national security issue? What purpose is this securi-
tization of climate change to achieve, and who will be
empowered to address and to respond to this new ur-
gent security concern? °

In responding to these questions, this chapter will
first introduce GEC and GCC as a security issue in
the Anthropocene, and briefly outline the theory and
method to be used below in the context of different
models on the complex nature-society interactions
(4.2) before the emerging process of securitization of
water, climate change, and desertification (4.3), and
the indirect role of the IPCC as a new ‘securitizing ac-
tor’ (4.4.) are examined. It will then review the emerg-
ing policy debates on GEC and especially GCC issues
since 1990 that have resulted first in a politicization
and in the early 21™ century in a progressive securiti-
zation that are addressed for climate change in the
context of international, national, and human security
scientific discourses and policy debates (4.5.). So far
this securitization of GEC and GCC has been largely
policy driven. (4.6).

3 The author is grateful to Ole Waver, University of
Copenhagen, for his useful comments to a presentation
of an earlier version at the 49 ISA convention in San
Francisco on 26 March 2008.
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The analysis of the securitization of GEC and
GCC does not imply a causal analysis of the complex
interrelationship of these factors in the past (climate,
environmental history), presence and future (in the
21™" century) nor a probability assessment of the rele-
vant importance of these factors as causes, drivers,
triggers or as independent, intervening or depending
variables.

Global Environmental Change as
a Security Issue in the
Anthropocene: Theory, Methods,
and Models

4.2

The securitization of GEC issues occurs on the back-
ground of a third major cause for a reconceptualiza-
tion of security that fundamentally challenges the pre-
vailing Hobbesian security thinking in international
relations and in security studies, and the contending
security theories of (neo)realism, liberal institutional-
ism, economic liberalism or Marxism (Kolodziej
2005), and also of some representatives of critical se-
curity studies (Booth 2007; Booth/Wheeler 2008) but
also of people-centred approaches (Thakur 2006; Pic-
ciotto/Olonisakin/Clarke 2007) that have either ig-
nored or downgraded the environmental dimension
of international, national, and human security. The
causes of GEC and GCC pose fundamentally differ-
ent security threats, challenges, vulnerabilities, and
risks for the international community, the nation
state, and humankind (Brauch 2005, 2005a).

The enemy is us, not ‘they’ (the rival social class,
religious or ethnic group, nation or alliance), it is ‘us’,
‘our consumptive behaviour’ and ‘our use of fossil fu-
els’ (coal, oil, gas) and that of previous generations
since the outset of the Industrial Revolution (ca. 1750)
that has been accumulated in the atmosphere and has
become the cause of a rapid anthropogenic climate
change (figure 4.1, 4.2). For this new security issue tra-
ditional military strategies and power as well as arma-
ments offer no credible policy response. As it is im-
possible to declare a ‘war against climate change’, in
analogy to the ‘war on terror’, a ‘militarization’ of
GEC and GCC to maintain ‘our way of life’ and indi-
rectly to prevent others to achieve our per capita
greenhouse gas emission levels or to enforce emission
reduction targets with military means will be counter-
productive. Booth (2007: 412-413) warned “unless the
rogue states that constitute the axis of pollution agree
collectively, then the tipping point will surely have ar-
rived by mid century. ... The outcome for world secu-
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rity would then be highly unpredictable”. While the
‘Hobbesian fear’ (Butterfield 1950) of global warming
may generate the “constraints and incentives for col-
lective action” in order to diminish “fear and insecu-
rity and receiving increased cooperation and interna-
tional aid” (Cerutti 2007: 202), the Hobbesian logic
of power to enforce the goals and strategies of the Le-
viathan offers no solution for a proactive security pol-
icy in the Anthropocene to cope with the impacts of
GEC and GCC. The new security dangers in the An-
thropocene posed by GEC and GCC differ funda-
mentally from that posed by nuclear weapons during
the Cold War (Cerutti 2007), although there have
been similarities in both worst case analyses with au-
thors who operate with the same mindset (Sunstein
2007). But the Hobbesian logic of ‘mutual assured de-
struction’ (MAD) doctrines has become totally obso-
lete for a new security and peace policy for the An-
thropocene era.

According to the IPCC (2007: 2) greenhouse gases
have increased from 280 ppm (parts per million) in
the atmosphere in the year 1750 to 379 ppm in 2005.
The projected increase until the year 2100 for six sce-
narios (SRES B1, AIT, B2, A1B, A2 and A1FI) is ac-
cording to the Synthesis Report of the IPCC’s (2007¢:
45) Fourth Assessment Report (AR4) “about 600,
700, 850, 1250 and 1550 ppm, respectively.” This pro-
jected increase is far above the natural variation in
temperature changes that has been measured for the
changes in climate for the past ten millennia. The
IPCC (2007c: 72) lists as robust findings on the ob-
served changes in climate and their effects, and their
causes:

Warming of the climate system is unequivocal, as is now
evident from observations of increases in global average
air and ocean temperatures, widespread melting of
snow and ice and rising global average sea level. {WGI
3.9, SPM}

Many natural systems, on all continents and in some
oceans, are being affected by regional climate changes.
Observed changes in many physical and biological sys-
tems are consistent with warming.

As a result of the uptake of anthropogenic CO2 since
1750, the acidity of the surface ocean has increased.
{WGI 5.4, WGII 1.3}

Global total annual anthropogenic GHG emissions,
weighted by their 100-year GWPs, have grown by 70 per
cent between 1970 and 2004. As a result of anthropo-
genic emissions, atmospheric concentrations of N,O
now far exceed pre-industrial values spanning many
thousands of years, and those of CH, and CO, now far
exceed the natural range over the last 650,000 years.

{WGI SPM; WGIII 1.3}
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Figure 4.1: The new security danger in the Anthropocene posed by changes in atmospheric CO, measured at the
Mauna Loa Observatory in Hawaii (1958-2007). Source: Pieter Tans, NoAA/ESRL, 12 May 2008; at: <http:/

/www.esrl.noaa.gov/gmd/ccgg/trends/ co2_data_mlo.html >. Reprinted with permission.
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Most of the global average warming over the past 50
years is very likely due to anthropogenic GHG increases
and it is likely that there is a discernible human-induced
warming averaged over each continent (except Antarc-
tica). {WGI 9.4, SPM}

Anthropogenic warming over the last three decades has
likely had a discernible influence at the global scale on
observed changes in many physical and biological sys-
tems. {WGII 1.4, SPM}

The US National Oceanic and Atmospheric Adminis-
tration (NOAA) has compiled the measurements at
the Mauna Loa Observatory in Hawaii for the past
fifty years. Figure 4.1 documents that two thirds of the
increase since 1750 has occurred since 1958, and that
the average increase in global warming has further ac-
celerated since the year 2000.* According to the IPCC
this has resulted in an increase of the average temper-
ature over land during the 20™ century of 0.8°C (fig:
ure 4.2).

The security danger posed by hydro-meteorologi-
cal hazards has killed ca. 1.5 million people and af-
fected more than § billion people between 1974 and
2003 (Guha-Sapir/Hargitt/Hoyois 2004), and the
trend has been rising both in number and intensity, al-
though not exclusively due to anthropogenic climate
change, and it has been projected that such events will

be very likely during the 21** century (IPCC 2007: 8).
In Bangladesh between 1947 and 2001 about 1 million
people died due to cyclones, floods, and drought
(Brauch 2002: 83).°

But these hazards have also caused severe damages in
OECD countries. The heat wave that hit Western Eu-

4 According to the US National Oceanic and Atmos-
pheric Administration (NOAA) the annual mean
growth of CO, based on measurements at the Mauna
Loa Observatory in Hawaii for 2005 was 2.53 ppm, for
2006, 1.76 ppm, and for 2007 2.14 ppm (figure 4.1),
reaching 387 ppm in May 2008. “From 1970 to 2000,
the concentration rose by about 1.5 ppm, but since 2000
the annual rise has leapt to an average of 2.1 mm.” See:
David Adam: “World CO, level at record high, scientists
warn”, in: Guardian, 12 May 2008; at: <http://
www.guardian.co.uk/environment/2008/may/12/ climate
change.carbonemissions>. Most of this growth has
occurred during the past 50 years since 1958 when it
rose from 315 ppm (1958) to 387 ppm at the end of 2007
according to NOAA measurements, or twice as fast than
during the previous 200 years.

5 These data have been displayed in many presentations
by this author, e.g, in a talk to the Union of Concerned
Scientists in Washington, on 21 April 2008; at:<http://
www.afes-press.de/pdf/Brauch_UCS_a.pdf>.
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Figure 4.2: Global and continental temperature change (1900-2000). Source: ICCC (2007: 11); at: <http://www.ipcc.
ch/graphics/graphics/ar4-wg1/ppt/ spm.ppt#262,5, Figure SPM.4>. Reprinted with permission under IPCC

rules.

g
g
&
e
’ !
% oh
I !
@ 051
Eo‘o -
5
1800
Year
o Global = Global Land - Global Ocean
(5] T T o T (5] T T
L pI L
2 > ]
T 10+ - §1.0- . §1.0- =
§ §
& 5 5
é 0.5 - E 0.5 é 0.8
EG.O— 3.0.0- E.U'U_
|2 1 1 IE 1 L IE L |
1900 1950 2000 1900 1950 2000 1900 1950 2000
Year Year Year

models using both natural and anthropogenic forcings

— ODSErVations

Explanation by the IPCC. Comparison of observed continental- and global-scale changes in surface temperature with
results simulated by climate models using either natural or both natural and anthropogenic forcings. Decadal averages
of observations are shown for the period 1906-2005 (black line) plotted against the centre of the decade and relative to
the corresponding average for the 1901-1950. Lines are dashed where spatial coverage is less than 50 %. Blue shaded
bands show the 5 to 95 % range for 19 simulations from five climate models using only the natural forcings due to solar
activity and volcanoes. Red shaded bands show the 5 to 95 % range for 58 simulations from 14 climate models using
both natural and anthropogenic forcings. Source. IPCC (2007c: 40),

rope in August 2003 killed more than 72,210 persons®

and caused an economic damage of ca. 10 billion Eu-
ros for agriculture due to a major decline in food yield
(Scheffran 2008: 19 based on Stern 2007: 151). Hurri-

6 See: CRED: “Extreme temperature disasters”, in: CRED
Crunch, No. 9, June 2007; at. <http://www.em-dat.net/
documents/Cred%20Crunch%209.pdf>. According to
Munich Re 35,000 people died and agricultural losses
reached 15 billion (Stern 2006: 150-1571).

cane Katrina that touched land on 29 August 2005,
killed according to official statistics some 1,833 per-
sons, and became thus the fourth most deadly hazard
in the USA since 1900. It affected about 500,000 peo-
ple and caused economic damages amounting to
about US$ 125 billion, thus becoming the most costly
natural hazard in US history until 2008 (Brauch
2008d).

However, in many contemporary security analyses
(e.g. Kolodziej 2005; Thakur 2006), the environment,
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GEC issues, and hydro-meteorological hazards have
not been discussed as security dangers and concerns,
and have thus been excluded from ‘securitization’.

4.2.1 Security Policy in and for the

Anthropocene

According to Clark, Crutzen, and Schellnhuber (2004:
1): “we live today in what may appropriately be called
the ‘Anthropocene’ - a new geologic epoch in which
humankind has emerged as a globally significant - and
potentially intelligent - force capable of reshaping the
face of the planet” (Crutzen 2002). The recognition
of the role of humans as global transformers of the
earth has gradually evolved since Alexander von Hum-
boldt (1808) and was systematically developed by the
Russian geochemist, V. 1. Vernadsky (1926, 1945, 1998)
in his lectures on the ‘biosphere’ delivered at the
Sorbonne in the 1920’s.

Clark, Crutzen, and Schellnhuber (2004: 2) argued
that “the last half century witnessed an accelerating pro-
gram of scientific studies (e.g. Thomas 1956; Steffen/
Sanderson/Tyson/Jager/Matson/Moore/Oldfield/Ri-
chardson/Schellnhuber/Turner/Wasson 2004) that
have broadened and deepened our understanding of
what Turner, Clark, and Kates et al. (1990) have con-
vincingly characterized as an ‘Earth transformed by
human action’.” In response to the gradual under-
standing of the anthropogenic contribution to GEC
and climate change in the Anthropocene the norma-
tive concept of ‘sustainable development’ (Brundtland
1987) has been adopted in Rio de Janeiro in 1992 at
UNCED and become a key policy goal of UN Secre-
tary-General Kofi Annan’s Millennium Report
(2000), and at the WSSD in Johannesburg (2002)
where “the need for harnessing science and technol-
ogy in support of efforts to achieve the goal of envi-
ronmentally sustainable human development in the
Anthropocene was generally recognized” (Clark/Crut-
zen/Schellnhuber 2004: 3).

At the Dahlem Conference in May 2003 these
three scientists assessed the state of this trans-
formation and called for an ‘earth system science’ that
requires a second Copernican revolution or a new sci-
entific paradigm of a ‘science for global sustainability’.
The Amsterdam Declaration (2001) that established
the Earth System Science Partnership (ESSP) contrib-
uted to a comprehensive earth system science re-
search programme by formulating 23 basic analytical,
normative, operational, and strategic questions (Lee-
mans/Rice 2009).” Clark, Crutzen, and Schellnhuber
(2004: 19) argued that efforts to synthesize the work
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on the resilience of ecological systems and on the vul-
nerability of social systems

have highlighted the importance of incorporating multi-
ple stresses, teleconnections, explicit pathways of expo-
sure, the possibility of threshold responses, explicit
treatment of scale, and attention to the components of
adaptive capacity in frameworks for the analysis of vul-
nerability and resilience (Turner/Kasperson/Matson et
al. 2003). ... Needed now for management is problem-
driven research that utilizes these conceptual vulnerabil-
ity/resilience framework to illuminate the kinds, rates,
and magnitudes of specific disturbances beyond which
the ‘ability of society to advance human well-being’ can
no longer be sustained.

Therefore, a proactive security policy in the Anthro-
pocene that addresses the Global Challenges for Levi-
athan (Cerutti 2007) must be science- and knowledge-
based, and requires a different knowledge from what
national intelligence agencies and the military estab-
lishment have offered policy-makers, and it calls also
for different goals, strategies, and means than tradi-
tional security experts trained in the Hobbesian tradi-
tion of security studies can offer.

Such a new security policy in and for the Anthro-
pocene necessitates for the new security dangers
posed by GEC a new policy framework that integrates
both the experience of past nature-human interac-
tions as well as the scenario- and model-based projec-
tions of the probable societal outcomes of future
trends. This emerging security policy makes a concep-
tual thinking for a new peace policy in the early 21*
century necessary that combines the goals of ‘sustain-
able development’ with a ‘sustainable peace’ to cope
with the ‘survival dilemma’ of humankind (Brauch
2008¢; Oswald 2008; chap. 100 by Brauch/Oswald).

4.2.2 Securitization Theory

So far, the emerging policy debate on the security im-
plication of GEC has not been guided by these funda-
mental scientific considerations on a sustainability sci-
ence for the Anthropocene. The ‘securitization
theory’® developed by Waever (1995, 1997) and the Co-
penhagen school (Buzan/Wzver/de Wilde 1998) of-

7 Thereof four are relevant for security studies, as e.g. 7:
Which are the most vulnerable regions under global
change? 8. How are abrupt and extreme events proc-
essed through nature-society interactions? 14. What are
the most appropriate methodologies for integrating nat-
ural science and social science knowledge? and 23. What
is the structure of an effective and efficient system of
global environment and development institutions?
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fers a theoretical approach for a conceptual mapping
and analysis of the policy declarations (‘speech acts’)
on the security impacts of climate change.

Weever (1995; 1997: 221) argued that by declaring a
development a security problem, or as an existential
threat to sovereignty, the ‘state’ has been the major se-
curitizing actor. “By saying ‘security’ a state-represent-
ative moves the particular case into a specific area;
claiming a special right to use the means necessary to
block this development.” Weever (1997: 224) suggested

“that a major focus of ‘security studies’ should be the
process of securitization and de-securitization: when,
why and how do elites label issues and developments as
‘security problems’? when, why and how do they suc-
ceed and fail respectively? What attempts are made by
other groups to press securitization on the agenda? And
what are the cases of attempts to keep issues off the
security agenda, to move below the security threshold
or even to securitize issues that have been securitized?

This first presentation was further developed by Bu-
zan, Waver and de Wilde (1998: 23-26) when they in-
troduced ‘securitization’ as being “above politics” and
as a “more extreme version of politicization.” They ar-
gue that any public issue could be located in a spec-
trum between nonpoliticized (no state action is
needed), politicized (requiring government decision
and resources), and securitized (existential threat that
requires emergency measures). They state that the se-
curitization e.g. of environmental issues could also be
enacted by non-state actors in declaring an issue as an
existential threat that requires utmost priority that en-
titles an actor to use extraordinary means. “‘Security’
is thus a self-referential practice, because it is in this
practice that this issue becomes a security issue - not
necessarily because a real existential threat exists be-
cause the issue is presented as such a threat.” They ar-
gue that ‘securitization’ is the result of an “intersubjec-
tive establishment of an existential threat with a
saliency sufficient to have substantial political effects.”
This could be studied by focusing on “discourse and
political constellations.” But a discourse that presents
“something as an existential threat to a referent object
does not by itself create securitization - this is a secu-
ritizing move, but the issue is securitized only if and

8  Much of the elaboration of this theory (Waever/Buzan/
Kelstrup/Lemaitre 1993; Buzan/Waver/de Wilde 1998;
Weever/Buzan/de Wilde 2008) has occurred through
exploring the particular dynamics and characteristics of
security within different ‘sectors’ of security: economic,
environmental, political, military, and societal. Brief intro-
ductions to the theory can be found at: <http://pol-
forsk.dk/download/securitytheory2006/homepage>.”
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when the audience accepts it as such.” Securitization
is fulfilled “by existential threats that legitimize the
breaking of rules.”

According to Buzan, Waver, and de Wilde (1998:
26) a “successful securitization thus has three compo-
nents: existential threats, emergency action, and ef-
fects on interunit relations by breaking free of rules.”
This implies for the analyst not “to assess some objec-
tive threats” but to “understand the shared processes
of constructing a shared understanding of what is to
be considered and collectively responded to as a
threat.” More recently, Waver (2008a: §82) summa-
rized securitization as:

the discursive and political process through which an
intersubjective understanding is constructed within a
political community to treat something as an existential
threat to a valued referent object, and to enable a call
for urgent and exceptional measures to deal with the
threat. Other central concepts in the theory are ‘referent
object’, ‘securitizing actor’, and ‘audience’. The central
idea of the theory is, that it is not up to analysts to try
to settle the ‘what is security?” question - widening to
include the environment or narrowing to only military
security - but more usefully one can study this as an
open, empirical, political and historical question: who
manages to securitize what under what conditions and
how? And not least: what are the effects of this? How
does the politics of a given issue change when it shifts
from being a normal political issue to becoming
ascribed the urgency, priority and drama of ‘a matter of
security’.

This securitization theory and the approach of the
Copenhagen school on the widening of the security
agenda and the deepening of the referent objects and
actors has either been totally ignored (Kolodziej 2005)
or critiqued by both representatives of narrow tradi-
tionalist and critical schools.

Booth (2007: 163-169) considered the concept of
securitization “seriously flawed” and he described it
as a “curious theoretical mixture of liberal, poststruc-
tural, and neorealist assumptions.” He considered the
approach of the Copenhagen school primarily state-
centric and elitist and conservative with its emphasis
on the audience that has to be convinced by a speech
act. Booth (2007: 269) concludes that these ideas “do
not advance the cause of a more progressive security
studies,” and he conceived security instead “as politi-
cal theory, and understood in relation to emancipa-
tion.” Contrary to Booth, Dannreuther (2007: 42-44)
applauds the “implicit democratization of the field of
security studies” by the Copenhagen school by analys-
ing “how the general public, and their leaders, ‘con-
struct’ security threats and challenges.” He argues that
“the securitization approach has provided the new ‘se-
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curity agenda’ with a good potential theoretical base.”
But he also pointed to several shortcomings of the se-
curitization approach, its subjective epistemology, its
separation of the realism of politics and security, and
the Eurocentric focus of its research agenda.

Below the ‘securitization approach’ will be used to
structure and analyse the emerging policy debate on
global environmental and climate change as a new
subjective international, national, and human security
concern whereby the ‘securitizing actor’ that produces
the ‘speech act’ is not solely the nation state (govern-
ment representatives, politicians) but also a transna-
tional epistemic community of primarily natural scien-
tists (IPCC). The referent objects are not only the
state and the international community but primarily
individual human beings and humankind who are
both the cause of global warming and the victims of
climate change. However, both actors are not identi-
cal, what has created major new equity problems
(Adger/Paavola/ Huq/Mace 2006).

From a narrow and ‘state-centred’ national secu-
rity perspective the ‘securitizing actor’ and the ‘refer-
ent object’ remains the nation state (its top govern-
ment officials, policy-makers and the political elite),
while from a wider environmental and deeper ‘peo-
ple-centred’ societal or human security outlook the
scientific community has become a new securitizing
actor, and the referent object are not any longer the
state but the vulnerable people that will be hurt most
by these newly emerging security issues.

4.2.3 Conceptual Mapping

Three methods for the analysis of the word, term and
concept of security, and for its ‘reconceptualization’
have been distinguished: a) etymology (word, term,
concept) of security, b) conceptual history (Koselleck
2006), and c) conceptual mapping (Brauch 2008: 34;
2008a: 65-67). The third method of a ‘conceptual
mapping’ was introduced as “the use of the concept
of security in different countries, political systems,
cultures and religions and scientific disciplines, in na-
tional political processes, within civil society and so-
cial movements, but also as a guiding and legitimating
instrument within international organizations. Any
conceptual mapping has to reflect the specific context
in time and space that influence the meaning and the
use of concepts.” It was further argued that “in the so-
cial sciences, especially ... in security studies, the
meaning of the concept of security is theory-driven.”
Therefore, “the ‘conceptual mapping’ of security ... is
a task of political science that requires the knowledge
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of other disciplines (linguistics, history, philosophy)
with a specific focus on the theoretical approaches
prevailing in the social and political sciences” (Brauch
2008a: 67).

In this chapter, this method is not used to ‘map’
the diversity of the manifold contemporary uses of
this contested concept but to document how this con-
cept has been applied - both in scientific discourses
and policy debates - to issues of GEC and GCC to
‘move’ a scientific issue to the top policy agenda
thereby legitimating extraordinary measures for cop-
ing with this new danger, and to document how this
‘securitizing move’ has been convincing a rapidly
growing global audience to recognize and to approve
the high costs of proactive adaptation and mitigation
measures. Thus, this method is used to analyse the ev-
olution of policy declarations (or ‘speech acts’) by sci-
entists, policy analysts, and representatives of states
and international organizations that have referred to
the regional security impacts of GEC and global cli-
mate change (GCC), especially in highly vulnerable re-
gions (hotspots) with a high exposure, high social vul-
nerability, and a limited coping capacity being
confronted with three impacts of global climate
change: i) temperature increase, ii) sea level rise, and
iii) increase in the number and intensity of natural haz-
ards.

With this securitization of GEC and GCC, these
security dangers and concerns have been given highest
priority on the policy and security agenda to legiti-
mate extraordinary and costly measures that require a
progressive increase in energy efficiency and a decar-
bonization of the energy system by increasing renewa-
ble energy sources but without creating serious food
security challenges that have already resulted in spring
2008 in several poor and food importing countries in
violent food riots (e.g. in April 2008 in Haiti). The se-
curitization of issues of GEC and GCC has thus be-
come a policy tool for the justification of the alloca-
tion of significant public funds in terms of
‘international’ (in most EU countries), or ‘national se-
curity (primarily in the USA) but also of ‘human secu-
rity’ (in countries of the Human Security Network,
see chap. 75 by Fuentes/Brauch).

Models for Nature - Human
Interactions

4.2.4

The conceptual mapping of the securitization of is-
sues of GEC and GCC documents the scientific dis-
course and the policy debate on the security impacts
of climate change. It does not argue whether past cli-
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mate history reflecting the impacts of natural varia-
bility and not yet of anthropogenic climate change
(chap. § by Bliimel; chap. 6 by Issar/Zohar) resulted in
violent conflicts and in the climate-induced collapse
of civilizations, nor does it assess the probability of ex-
treme societal outcomes: internal displacements, for-
ced migration, crises and conflict constellations from
anthropogenic climate change in the 21* century (Fa-
gan 2000; 2004; Diamond 2005 Linden 2006;
Zhang/Brecke/Lee/ He/ Zhang 2007; Scheffran 2008).

Various models have been developed to analyse
the nature-human interactions. Below five such mod-
els will be briefly introduced. First, three pressure-
state-response models will be sketched for the analysis
of environmental issues (e.g. of pollution); second,
the models used by the Toronto and Swiss schools on
linking environmental scarcity, degradation, and stress
with potentially violent societal outcomes will be
noted (4.2.4.2), and third, this author’s PEISOR
model® will be outlined (4.2.4.3) that integrates ele-
ments of the two previous models; fourth, different
vulnerability frameworks for dealing with natural haz-
ards and societal disasters will be reviewed (4.2.4.4),
and fifth a model for analysing the linkages between
climate change and armed conflicts as a new security
danger will be reproduced (4.2.4.5).

Pressure-State-Response Models of
OECD, UNCSD, and EEA

4.2.41

Instead of a simple stress-response model that claims
direct links between stress factors and societal re-
sponses, the Pressure-State-Response (PSR) model of
OECD (1994; 1998; 1999; 2001; 2001a) assumes that
human activities put pressure on nature that leads to
environmental changes (climate change, water and
soil degradation, biodiversity loss) to which the gov-
ernment and society respond with ecological and eco-
nomic measures and programmes.

The OECD’s PSR model distinguished between
‘pressure’ (P), ‘state of the environment’ (S), and ‘re-
sponse’ (R) indicators. Among ‘pressure’ key factors
are listed (population growth, consumption, poverty),
while ‘state’ refers to the environmental conditions
that emerge from this pressure (air pollution, defor-

9 The PEISOR model is still in the process of develop-
ment and has been discussed for the first time at the 6™
Open meeting of IHDP in Bonn in October 2005
(Brauch 2005b). The evolution is documented in this
author’s download section at: <http://www.afes-press.
de/html/download_hgb.html>. This section draws on
Brauch (2007h: 26-29).
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estation, degradation) that influence human health
and well-being, and ‘response’ points to the manifold
activities of society to avoid, prevent, and reduce neg-
ative impacts on the environment, and to protect nat-
ural resources from these effects. Among the pres-
sures are human activities in the energy, transport,
industry, and agricultural sector on natural resources
(air, water, soil, organisms) to which the state, society,
business, and international actors respond. Between
these three elements of the PSR model there are many
complex interactions (resource transfers, information,
decisions)™?

The UN Commission for Sustainable Develop-
ment (UN-CSD) used with its DSR (Driving Force-
State-Response) model a slightly modified frame-
work.! The European Environment Agency (EEA
1998) has developed a framework that distinguishes
“Driving Force - Pressure - State - Impact - Response
(DPSIR)'? that offers a mechanism for the analysis of

environmental problems and for the development of
13

environmental indicators (figure 4.3).

A different model was used as a framework for the
Millennium Ecosystem Assessment (MA 2003, 2005)
that distinguished between direct and indirect drivers
of change that directly affect human well-being and
ecosystem services. In this framework besides the ma-
terial minimum for a good life, health, and good so-
cial relations, security is considered as one of the key
elements of human well-being that influence freedom
of choice (figure 3.1). Security has been defined as: a)
the ability to live in an environmentally clean and safe
shelter, and b) the ability to reduce vulnerability to ec-
ological shocks and stress (MA 2005; chap. 3 by Lee-
mans). In the words of the Human Security Commis-
sion (CHS 2003) this refers to two basic principles:
‘protection” and ‘empowerment’. These four models
have served a specific purpose: to develop environ-

10 Jesinghaus (n.d.), at: <http://esl.jrc.it/envind/theory/
handb_o3.htm>: The PSR model was developed in the
1970’s by the Canadian statistician Anthony Friend, and
subsequently adopted by the OECD’s State of the Envi-
ronment (SOE) group; for an illustration see at: <http://
www.virtualcentre.org/en/dec/toolbox/Refer/EnvIndi.
htm>.

11 UN Commission for Sustainable Development: “Indica-
tors of Sustainable Development”, at: <http://www.un.
org/esa/sustdev/isd.htm>.

12 Jochen Jesinghaus: “European System of Environmental
Pressure Indices”; at: <http://esl.jrc.it/envind/theory/
handb_o3.htm>.

13 European Commission: “Towards Environmental Pres-
sure Indicators for the EU”, at: <http://www.e-m-a-i-
l.nu/tepi/firstpub.htm>.
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Figure 4.3: DPSIR model of EEA. Source: Jesinghaus (n.d.), at:<http://esl.jrc.it/envind/ theory/handb_03.htm>. Reprinted

with permission.
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mental indicators and to guide the ecosystem assess-
ment. But they did not focus - from a security per-
spective - on the linkages between processes of GEC,
GCC and natural hazards and their socio-political
consequences.

The Models on Environmental Scarcity,
Degradation, and Stress

4.2.4.2

The Toronto Group analysed assumed linkages be-
tween environmental stress factors and conflicts
(Homer-Dixon 1991, 1994). Homer-Dixon (1994: 39)
argued: “that environmental scarcity causes violent
conflict. This conflict tends to be persistent, diffuse,
and sub-national.” He assumed that “global warming
will probably not have a major effect for several dec-
ades, and then mainly by interacting with already ex-
isting scarcities” (see figure in Homer-Dixon, 1994: 31).
Levy (1995: 35-62) commented that it “is of very little
importance” that environmental problems constitute
security risks for the USA, and he argued “that ozone
depletion and climate change are the only significant
environmental problems that currently pose a direct
physical harm to US interests” (61-62). In reply,
Homer Dixon (1995: 189) argued that climate change
“could endanger core American values” and thus

\r
could become “direct threats to US security interests,”
but not in the near-term.

A second project analysed the links between envi-
ronment, population, and security based on case stud-
ies (Homer-Dixon/Blitt 1998) that focus on the social
consequences of renewable resource scarcity. They ar-
gued that under certain circumstances scarcity of
these resources may cause violent conflict. They focu-
sed on six types of environmental change: water and
land degradation, deforestation, decline in fisheries,
and to a lesser extent global warming and ozone de-
pletion that can produce scarcities of vital renewable
resources. They distinguished among “supply-in-
duced” (environmental change), “demand-induced”
(population growth, per capita consumption); and
“structural” scarcity (unequal social distribution of a
resource).

They discussed two patterns of interaction among
these three types: resource capture by powerful
groups, and ecological marginalization resulting in a
lack of access for the poor segments of the society
that are often forced to migrate to ecologically fragile
and vulnerable regions. Such environmental scarcity is
not determined to result in social disruption and vio-

lent conflict. But different adaptation failures, such as
market failure, social friction, and the lack of capital

/
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availability may produce five types of social effects:
“constrained agricultural productivity, constrained
economic productivity, migration, social segmenta-
tion, and disruption of legitimate institutions.” They
considered environmental scarcity as a cause that in-
teracts with various contextual factors ranging “from
the nature of relations among ethnic groups to the
state’s degree of autonomy from outside pressure
groups.”

Homer-Dixon (1999: 5) pursued the linkages be-
tween environment, scarcity, and violence, looking to
five future types of likely violent conflicts that third
world countries will be less able to prevent: 1) dis-
putes from local environmental degradation; 2) ethnic
clashes arising from population migration and deep-
ened social cleavages; 3) civil strife (insurgency, ban-
ditry, coups d’état); 4) interstate war (on water), and
5) North-South conflicts over global environmental
problems (global warming, ozone depletion, biodiver-
sity). He considers the first and last type unlikely, and
interstate scarcity wars as least likely. He discussed the
scarcity’s causal role between: Environmental Scarcity
- Social Effects > Violent Conflict. While he admits
that scarcity as such is neither a necessary nor a suffi-
cient cause of conflict, he claims “that environmental
scarcity is an important cause of these conflicts”
(Homer-Dixon 1999: 8). Among the major determi-
nants of supply-induced environmental scarcity that
contribute to the depletion and degradation of renew-
able resources, Homer-Dixon (1999: 50) referred to a)
ideational factors (social relations, preferences and
beliefs), b) physical availability of natural resources,
and ¢) ecosystem sensitivity that impact on popula-
tion and resource consumption (energy > global
warming; cropland scarcity = deforestation; fresh wa-
ter). With continued population growth, the decrease
in quality of renewable resources can either result in
a) resource capture (via unequal resource access) or b)
unequal resource access (figure 20.4).

After a decade of research, Homer-Dixon (1999:
177) concluded: “that scarcity of renewable resources
... can contribute to civil violence, including insurgen-
cies and ethnic clashes” and he predicted that in the
future “such violence will probably increase as scarci-
ties of cropland, freshwater, and forests worsen in
many parts of the developing world,” where the role
of scarcity will be “often obscure and indirect,” inter-
acting with political, economic, and many other fac-
tors. He further predicted that continued population
growth and rising resource demand and persistent in-
equalities will affect environmentally sensitive regions.
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The Environment and Conflicts Project (EN-
COP), co-directed by Glinther Bichler and Kurt R.
Spillmann (Bern and Ziirich group), started from the
premise that environmental transformation does not
directly result in conflicts but that it impacts on exist-
ing socio-economic conflict potentials that violently
escalate. According to its working definition:

environmental conflicts manifest themselves as political,
social, economic, ethnic, religious or territorial conflicts
over resources or national interests, or any other type of
conflict. They are traditional conflicts induced by envi-
ronmental degradation. Environmental conflicts are
characterized by the principal importance of degrada-
tion in one or more of the following fields: a) overuse
of renewable resources; b) overstrain of the environ-
ment’s sink capacity (pollution); ¢) improvement of the

space of living (Libiszewski 1992: 13; Bachler 1998: 24).
According to ENCOP’s analytical framework (Bachler
1993; Libiszewski 1992, 1996: 339-340) the analysis of
environmental conflict followed four steps: 1) to de-
scribe the environmental situation on the background
of human activities; 2) to deduce the social and eco-
nomic effects of environmental transformation and
degradation; 3) to analyse the political implications of
these socio-economic effects and conflicts arising
from them; and 4) to evaluate approaches to peaceful
management and resolution on different levels of
analysis. ENCOP concluded that besides resource
degradation other contextual factors were decisive for
conflicts,”* and “while conflict and environmental
change are related in many ways, conflict is more
likely to be linked directly to the disruptions of mo-
dernity” (Dalby 2002a: 97). In a study on Rwanda,
Bachler (1999) clarified the ENCOP model and
stressed “that violence was to occur in more remote
areas, mountain locations, and grasslands - places
where environmental stress coincides with political
tensions and unjust access to resources’ (Dalby 2002:
97)."

Bachler (1998: 24-44) examined “the critical role
of transformation regarding causation on environmen-
tal conflicts in certain areas of developing countries.”
To do so one has “to build on prepared empirical
ground to highlight the different patterns of causa-
tion, to select types of environmental conflicts in
terms of different pathways leading to violence, as
well as to stress the socio-political characteristics of
environmental conflicts”. Bachler (1998: 24) con-

cluded

14 Bachler 1998, 1999. For reviews at: <http://www.uni-
bonn.de/ihdp/gechssp.htm>: 13-14; Dalby 2002: 97.
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that neither apocalyptic scenarios of environmental
catastrophes nor alarmist prognoses of world environ-
mental wars are tenable. Environmentally-caused con-
flicts escalate across the violence threshold only under
certain conditions. Human-induced environmental
change can be either a contributing or a necessary factor
for both the emergence and/or the intensification of
violent conflicts. On one hand, violent conflicts trig-
gered by environmental disruption are due in part to
socio-economic and political developments. On the
other, social and political maldevelopment, due in part
to degradation of natural resources, has become an
international peace and security challenge. Develop-
ment and security dilemmas are connected to a syn-
drome of problems which produces environmental con-
flicts of varying intensity and nature.

Bachler (1998: 40-44) provided a typology of 40 envi-
ronmental conflicts with different conflict intensity he
categorized as: 1) intrastate a) ethnopolitical, b) cen-
tre-periphery, and ¢) regionalist migration/displace-
ment conflicts; 2) intrastate conflicts with a trans-
boundary dimension, caused by a) migration, b)
demographic pressure, and c) water/river basin con-
flicts (28-39); and 3) international global environ-
mental conflicts.

Both approaches had a significant impact by devel-
oping an empirical basis for the primarily policy-ori-
ented discourse that added an environmental dimen-
sion to the US national security agenda in the post-
Cold War era which succeeded during the Clinton ad-
ministration but was discontinued during the adminis-
tration of George W. Bush (chap. 60 by Matthew/
McDonald).

Why a critical socio-economic constellation esca-
lated into violent conflict, and when and why they
could be avoided by bilateral and multilateral cooper-
ation of states, experts, and representatives of civil so-
ciety could not yet be explained by these studies.'® Af-
ter a decade of research a consensus emerged that

15 The results of the ENCOP project were published in
three volumes, of which the first volume (Bachler/
Boge/ Klotzli/Libiszewski/Spillmann 1996) examined
the environment as a topic of conflict research, environ-
mental degradation through over-development (wealth-
driven) and underdevelopment (poverty-driven) focus-
ing on actors, on key environmental factors of soil, riv-
ers, and mining. It offered a synthesis on environmental
degradation as a cause of war and how environmental
conflicts can be solved peacefully. The second volume
contains eight case studies on Bangladesh, Sudan and
Darfur, Nigeria, Central Asia, the Jordan Basin, Rwanda
and on mining in the South Pacific (Bichler/Spillmann
1996a). The third volume includes thirteen country stud-
ies by external experts (Bachler/Spillmann 1996b).
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“environmental stress is rarely considered to be the
sole factor in precipitating conflict” both within and
between nations. Schwartz (2002: 137) stated:

In many cases environmental stress is a relatively distant
factor, acting in combination with other economic and
social factors such as poverty and weak governments. In
other cases, conflict breaks out when rival nations, or
rival groups within a nation, battle for diminishing sup-
plies of environmental resources. Although environmen-
tal stress is usually only one cause of conflict among
many, the evidence suggests that it can play an impor-
tant role, and that violence may be avoided by address-
ing environmental problems.

Schwartz considers population growth as closely
linked with environmental stress. Among the wide-
ranging environmental factors he includes ozone de-
pletion and global warming, and among the localized
ones those environmental factors that affect small ar-
eas at different times (desertification, water pollu-
tion). He points to “five pathways to indirect internal
conflict that involve environmental stress: economic
decline, migrations, social fragmentation, erosion of
civil society, and curtailment of the state.” A major ef-
fect of several types of environmental stress is eco-
nomic decline that will affect the poor more than the
rich strata of society and countries. A second pathway
from environmental stress to conflict is through mi-
gration that may be caused by floods, droughts or lo-
custs, or by a lack of arable land that again is often the
result of environmental stress, but also by water and
air pollution, or shortage of fuel wood. The complex
interaction of environmental stress and its social, eco-
nomic, and political ramifications has often resulted
in increasing urban violence.

Global and localized environmental stress may in
some cases contribute to conflicts. Gleick (1989)
noted that global warming could affect freshwater
availability and food productivity, and that this would
have severe impacts on poorer nations. Some argued
that environmental stress coupled with rapid popula-
tion growth could induce large-scale migration pres-
sures from South to North, and that this may increase
tensions between host countries and immigrants. Di-
rect internal conflict has occurred as a result of envi-
ronmental stress, e.g. in the Sahel (due to drought)
where many nomads clashed with farmers in less af-
fected zones. Schwartz argues that causal linkages be-

16 This approach was criticized by Diehl/Gleditsch (2001);
Peluso/Watts (2001); Hartmann (2001: 39-62); Ban-
non/Collier (2003); see overview in Brauch (2003,
2007) EOLSS [Four Phases of Research].
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Figure 4.4: PEISOR-Model. Source: Brauch (2005a: 16, 2007h: 28).
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tween environmental stress and conflict could be
shown in individual case studies, but that future re-
search is needed “to estimate the causal effects of en-
vironmental stress.” Kawashima and Akino (2001),
Stripple (2002), and Brauch (2002) discussed possible
longer-term security implications of climate change.

Hauge and Ellingsen (1998) integrated environ-
mental degradation (soil erosion, deforestation) into
a model of civil war. They concluded: “that environ-
mental degradation does stimulate the incidence of
conflict, but less so then political, economic, and cul-
tural factors, or previous conflict history.” Saltnes
(1998) found that “there was indeed a bivariate rela-
tionship between the spread of deserts and internal
armed conflicts in the period 1980-1990”, Gleditsch
(2002) suggested that resource and environmental as-
pects of conflict “should be examined within the con-
text of a broader view of armed conflict” with a spe-
cial focus on politics, economics, cultural factors, and
the conflict history.

4.2.4.3 The Emerging PEISOR Model

The PEISOR model was stimulated by the pressure
and response models and by the debates on environ-
mental security (chap. 20: by Homer-Dixon/Deligian-
nis; chap. 21 by Mason/Hagmann/Bichsel/Ludi/
Arsano) and on natural hazards. The PEISOR model
(Brauch 2005, 2006) combines five stages:

e P (pressure) refers to six drivers of global environ-
mental change (survival hexagon);

* E to the effects of the linear, non-linear or chaotic
interactions within the ‘hexagon’ on environmen-
tal scarcity, degradation, and stress;

* [ to extreme or fatal impacts of human-induced
and climate-related natural hazards (storms, flash
floods, flooding, landslides, drought);

e SO to societal outcomes: internal displacement,
migration, urbanization, crises, conflicts, state fail-
ure, and

* R to response by the society, the business commu-
nity, the state where both traditional and modern
technological knowledge can make a difference.

While hazards cannot be prevented, their impact in
terms of deaths, affected people, economic and in-
sured damages can be reduced by a combination of
policies and measures that link protection with em-
powerment of the people to become more resilient.
Figure 4.4 refers in the first column under causes
or pressure to six key factors contributing to GEC,
three supply or environmental factors (land, air, and
water) and three demand or human factors (popula-
tion living and working in rural or urban systems).
These six factors interact in a non-linear or sometimes
chaotic way, and pose pressure on the political and so-
cietal context where they may trigger, impact or affect
socio-economic interactions either causing or con-
tributing to anthropogenic environmental degra-
dation (of water, soil, air) or scarcity (of water and
soil). The interaction among these two processes may
result in environmental stress that can cause various
extreme and in a few cases even fatal impacts.
However, there may also be a direct impact of cli-
mate change resulting in an increase in hydro-meteor-
ological hazards. This aspect has only marginally been
addressed in the initial stages of environmental secu-
rity research (chap. 59 by Dalby/Brauch/Oswald) but
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it is key to the debate on the securitization of climate
change. Environmental stress may increase the impact
of hazards (especially for those with a high degree of
social vulnerability) and cause or contribute (with nat-
ural hazards and conflicts) to internal displacement,
urbanization, and to transboundary forced migration.

Whether these factors result in domestic crises,
disasters, and in a few worst cases in violent conflicts,
or whether these can be avoided, depends on many
specific factors and activities resulting from the inter-
action between the three actors representing the state,
the society, and the business community, but also on
the use of both traditional and modern technical and
organizational knowledge and knowledge-based re-
sponse strategies by governments and international
organizations and transnational societal and eco-
nomic organizations (governance).””

4.2.4.4 Vulnerability Frameworks for Hazards
and Disasters

For natural hazards and societal outcomes, complex
vulnerability frameworks were developed. Bohle
(2001) distinguished a dual structure of vulnerability
by referring to ‘external” or ‘environmental vulnerabil-
ity’ that points to exposure and is influenced by polit-
ical economy approaches, human ecology perspec-
tives and theories of entitlement, and to ‘internal’ or
‘social vulnerability’ that highlights coping and is dealt
with in crisis and conflict theory and influenced by
approaches from action theory and models of access
to assets. On this conceptual background Bohle
(2002) illustrated the conceptual relationship between
globalization, contributing to social vulnerability, and
GEC resulting in environmental vulnerability, and
how both impact on human security.”® Clark, Crut-
zen, and Schellnhuber (2004: 18-19) relied on a frame-
work for vulnerability analysis in sustainability science
(figure 4.5)

17 The PEISOR model was illustrated for the impacts of
the six factors of global environmental change on the
environmental dimension of human security for the
Mediterranean space during the 20™ and 21°" century
with regard to the repercussions on landscape ecology
by posing new challenges to environmental and human
security. See especially: Brauch (2001; 20065 2007h); see
also for speeches by the author in Lecce (2004), Bonn
(2005), Israel, Mexico and Thailand (2006), at: <http://
www.afes-press.de/html/download_hgb.html>.

18 This argument by Bohle (2001, 2002) has been summa-
rized in Brauch (2003: 132-133) where the figure on the
conceptual linkages between globalization, GEC and
human security is reproduced.
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whose basic architecture consists of:

(i) linkages to the broader human and biophysical (envi-
ronmental) conditions and processes operating on the
coupled system in question; (ii) perturbations and stres-
sors/stress that emerge from these conditions and proc-
esses; (iii) the coupled human-environment system of
concern in which vulnerability resides, including expo-
sure and responses (i.e., coping, impacts, adjustments,
and adaptation). These elements are interactive and
scale dependent, such that analysis is affected by the
way in which the coupled system is conceptualized and
bounded for study. The full framework is illustrated in
figure [4.5] by way of spatial scale, linking place (blue)
to region (yellow) to globe (green). ... The coupled
human-environment system ... constitutes the place of
analysis.

These two vulnerability frameworks and the BBC
model (chap 18 by Bogardi, Birkmann, Gebert, and
Setiadi, figure 18.1) cannot be used for the analysis of
the causal path of the security issues posed by GEC
and GCC via (i) temperature increase, (ii) sea-level
rise, and (iii) growth in the number and intensity of
hydro-meteorological hazards and the manifold ex-
treme and in some cases even fatal societal outcomes,
such as internal displacements, forced migration, as
well as domestic and transborder small-scale conflicts,
and in the least likely event even wars (Brauch 2002,
2002a).

Model for the Analysis of Climate
Change and Armed Conflict

For a World Bank conference, Bulhaug, Gleditsch,
and Theisen (2008) assessed the peerreviewed prima-
rily statistical literature on “Implications of Climate
Change for Armed Conflict.” They distinguished
among three physical effects causing a reduction in
livelihood and several catalysts (migration, political
and economic instability, social fragmentation, and in-
appropriate response) that may lead to armed con-
flict. They point to possible pathways to conflict, re-
ferring to migration as the first outcome that is
influenced by population pressure, political (bad gov-
ernance, societal inequalities, bad neighbours) and
economic factors (food insecurity, reduction of liveli-
hood) that lead to five intermediary factors of politi-
cal and economic instability, social fragmentation, in-
appropriate response (policy failure), and to
migration. These factors may offer an increased op-
portunity for organizing and instigating violence re-
sulting in armed conflict where at least one party is
the government of a state and at least 25 battle related
deaths occur within a year. This conflict definition ex-
cludes small-scale violence, e.g. tribal clashes between

4.2.4.5
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Figure 4.5: Vulnerability framework. Components of vulnerability identified and linked to factors beyond the system of
study and operating at various scales. Source: Turner/ Kasperson/Matson/McCarthy/Corell/Christensen/
Eckley/Kasperson/Luerse/Martello/ Polsky/Pulsiphera/Schiller 2003: 8076). Reprinted with permission.
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herders and resident farmers, mass protests, and food
riots.

Bulhaug, Gleditsch, and Theisen (2008: 30) con-
cluded that “in contrast to the rich causal stories pre-
sented in the case literature, statistical comparative
studies on the subject tend to model the scarcity-con-
flict relationship in rather simplistic ways.” They claim
that the available statistical literature has so far pro-
duced little convincing evidence of a direct link be-
tween climate change and armed conflict, and that no
study has tested links between natural hazards and
conflicts. A major limitation of previous research has
been that it addressed only the most severe forms of
organized violence, and has excluded violent clashes
between herders and resident farmers, e.g. in the Sa-
hel zone to which many case studies refer (Kahl 1988,
2002, 2003, 2006; Martin 2005; Suliman 1993, 1999,
19992).

At the same conference Raleigh, Jordan, and Sale-
hyan (2008) addressed the impact of climate change
on migration and conflict by analysing the migration
potential of droughts and famines, floods and land-

slides, cyclones, hurricanes and waves, extreme tem-
perature and sea level rise. They offered a typology of
direct and indirect environmentally induced migrants
leading to internal and distress migration resulting in
local displacement, in some cases in permanent relo-
cation and resettlement. They argued that govern-
ment policies can influence the vulnerability and cop-
ing through resilience building. This paper dismissed
the ‘securitization’ of the issue and called for “a focus
on the development component of vulnerability to cli-
mate change” (Raleigh/Jordan/Salehyan 2008: 40).
They based their judgement on previous comments
(Levy 1995; Gleditsch 1998; Barnett 2000) on the envi-
ronmental security debate that had not addressed cli-
mate change as a cause of conflicts.

In their extensive bibliography, Bulhaug,
Gleditsch, and Theisen (2008: 41-49) did not include
scientific reports commissioned by governments
(BMU 2002), by scientific advisory groups of govern-
ments (Stern 2006; WBGU 2007, 2008), and by inter-
national organizations (IPCC 20013, 2007; UNDP
2007/2008; OECD 2008) that according to the IPCC
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rules may be included in its assessment along with
peerreviewed research. They argued that “the public
debate on the security implications of climate change
have been dominated by NGO reports, national secu-
rity, and statements by national and international pub-
lic officials”. They noted an overlap between present
conflictridden countries and regions with serious
projected climate change impacts (figure 4.7) that also
partly overlap with the hotspots with projected cli-
mate change impacts on conflict constellations
(WBGU 2008: 4; figure 4.7).

Given the lack of both structured, focused, and
comparable cases studies (George/Bennett 2005) ad-
dressing the complex causal chain (figures 4.4) and
non-existing statistical research based on a large
number of cases, it is premature to conclude whether
and which causal linkages have existed between phys-
ical and social effects of climate change and their im-
pacts on internal displacement, distress migration, do-
mestic crises, and conflicts.

But neither comparative case studies nor statistical
research can analyse potential conflict constellations
in vulnerable hotspots and in a world where the aver-
age annual temperature has increased by 2 °C (virtu-
ally certain), or 4 °C (still probable) or even 6 °C (pos-
sible under business as usual scenarios) by the end of
this century.

This requires both different methods (modelling,
simulation, and scenario analysis) of nonlinear inter-
actions that may lead to tipping points of the climate
system.!” “In response to anthropogenic climate forc-
ing, a small perturbation at a critical point could qual-
itatively alter the future fate of the system. Such
changes could be triggered this century and would un-
dergo a qualitative change within this millennium.”
Lenton, Held, Kriegler, Hall, Lucht, Ramstorf, and
Schellnhuber (2008: 1186) pointed to the melting of

19 Lenton, Held, Kriegler, Hall, Lucht, Ramsdorf, and
Schellnhuber (2008: 1186) argued that the term ‘tipping
point’ has been used in discussions of global change “to
describe a variety of phenomena, including the appear-
ance of a positive feedback, reversible phase transitions,
phase transitions with hysteresis effects, and bifurca-
tions where the transition is smooth but the future path
of the system depends on the noise at a critical point”.
They offered “a formal definition, introducing the term
‘tipping element’ to describe subsystems of the Earth
system that are at least subcontinental in scale and can
be switched - under certain circumstances - into a qual-
itatively different state by small perturbations. The tip-
ping point is the corresponding critical point - in
forcing and a feature of the system - at which the future
state of the system is qualitatively altered”.
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the Arctic sea-ice, rapid changes in the Greenland and
in the West Antarctic ice sheet, a shutoff of the Gulf
Stream (Atlantic Thermohaline Circulation), changes
in the El Nifno-Southern Oscillation (ENSO), in the
Indian summer monsoon, in the Sahara/Sahel and
West African monsoon, a drying of the Amazon basin
and changes in boreal forests. These possible abrupt
climate changes could trigger serious consequences
for international and national security (Schwartz/Ran-
dall 2003).

While the regions where presently conflicts cluster
(figure 4.7) and the hotspots with significant security
impacts of climate change (figure 4.9) partly overlap,
the regional impacts of possible tipping points (figure
4.8) in the climate system may seriously affect all parts
of the globe, especially also the North Atlantic region,
including Northern and Central Europe.

Securitization of Societal Outcomes and
Policy Response

4.2.5

While the PEISOR model (figure 4.4) focuses on a se-
quence of pressures resulting from the interaction of
natural and social system components, their effects on
the socio-economic-political context, as well as on
their impacts, societal outcomes and policy responses,
the vulnerability framework (figures 4.5) systematically
couples the nature-society systems from the perspec-
tive of hazard impacts (relationship between expo-
sure, vulnerability, and resilience). In the interaction
between the state, society, and the economic sector,
multidisciplinary knowledge creation and application
for sustainability and for coping with climate change
impacts plays a key role for supporting the coping ac-
tivities of state, societal, and economic decision-mak-
ers.

The model suggested by Bulhaug, Gleditsch, and
Theisen (2008) on possible pathways between climate
change impacts and an increased risk of armed con-
flict reduces the analysis of GEC and GCC to two
physical effects of sea level rise and increase in hydro-
meteorological hazards, and it includes an increasing
resource scarcity. Their model does not discuss the se-
curity impacts of different temperature increase sce-
narios, of different climate conflict constellations
(WBGU 2008), and nor does it reflect on geographic
hotspots and tipping points. The complex interac-
tions between the six components of the ‘survival hex-
agon’ (figure 4.4) are beyond the scope of their anal-
ysis, nor are the complex interactions between climate
change, desertification, and biodiversity loss (MA
2005) being addressed.
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Figure 4.6:
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Map of potential policy-relevant tipping elements in the climate system. Source: Lenton, Held, Kriegler, Hall,
Lucht, Ramstorf and Schellnhuber (2008: 1187). Reprinted with permission.
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According to Clark, Crutzen, and Schellnhuber
(2004: 19) the synthetic efforts of the vulnerability
framework:

have also drawn attention to the parallels between cli-
matic and chemical ‘life-support systems’ long discussed
by Earth science researchers, the elements of ‘livelihood
security’ (e.g. access to and use of resources) stressed by
development practitioners, and the newer emphasis by
CCO]OgiStS and resource economists on ‘ecosystem SE€rv-
1ces.
In their view “management systems for a sustainability
transition need to be systems for adaptive manage-
ment and social learning that require information, in-
centives, and institutions that must mobilize the right
knowledge, integrate different sources of knowledge,
balance flexibility and stability, and to build up an
infrastructure and capacity.” To achieve this ambitious
goal they suggested a “new contract for planetary
stewardship” between the scientific and political sec-
tor (Clark/Crutzen/Schellnhuber 2004: 19-24).
For the analysis of the process of securitization of
GEC and GCC, the models reviewed above are not of
less importance, nor had the claims that were made

09 Re-Greening Sahara /
Sealing of Dust Sources

10 West African Monsoon

13 Antarctic Deep Water Formation
Nutrients Upwelling

14 Westantarctic Ice Sheet
15 Antarctic Ozone Hole

during the ‘securitizing move’ to be supported by
peerreviewed social science research. But the securiti-
zation of GEC and GCC has already triggered a polit-
ical demand for systematic multi-, inter-, and trans-
disciplinary research, and monitoring of these
claimed causal or probabilistic linkages to build up
knowledge that will support policies to recognize
(early warning of climate related security risks) and to
cope with these security dangers in a proactive way
before they lead to violent conflicts. Thus, the
claimed linkage between climate change and conflicts
has been an additional legitimating component or the
‘securitizing move’ with regard to GEC and GCC.

Securitizing Global
Environmental Change

4.3

The year 2007 was a turning point in the reconceptu-
alization of security debate when the Intergovern-
mental Panel on Climate Change (IPCC) released its
Fourth Assessment Report (AR4) in four parts in Feb-
ruary in Paris (WG I on the Physical Science Basis,
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IPCC 2007), in April in Brussels (WG II on the
Impacts, Adaptation and Vulnerability, IPCC 2007a),
in May in Bangkok (WG III report on Mitigation of
Climate Change, IPCC 2007b), and in November in
Valencia (AR4 Synthesis Report, IPCC 2007c¢).?’

These four reports - whose ‘Summary for Policy-
makers’ had to be approved by government represent-
atives - set the stage for a global debate on the secu-
rity implications of three different climate-induced
worlds: a) of a global average increase of temperature
up to 2°C by 2100 which the European Union hopes
to achieve; b) of a global average increase of tempera-
ture up to 4°C by 2100; or ¢) of a global average in-
crease of temperature up to 6°C by the end of this
century which would seriously impact on the well-be-
ing and survival of humankind, and thus also on secu-
rity policy. In addition, the projected increase in the
sea level will seriously threaten delta and coastal re-
gions, while the projected increase in the number and
intensity of hydro-meteorological hazards may result
in an increase of human victims, persons affected, and
in economic damages. The projected impacts of tem-
perature increase, sea level rise, and natural hazards
will pose severe societal and political challenges for
the affected regions and countries that can possibly
lead to multiple security threats, challenges, vulnera-
bilities, and risks that can force people to migrate, to
protest and rebel, and in the worst cases may lead to
small-scale violence and possibly also to armed re-
source conflicts.”!

On 17 April 2007, the United Nations Security
Council addressed for the first time climate change as
an international security issue®” and from 29 July to 2
August 2007 the UN General Assembly held a special
thematic debate on Climate Change as a Global

20 These meetings have been documented on the IPCC
website; at: <http://www.ipcc.ch/press/index.htm>.

21 See BMU 2002; WBGU 2007 2008; Buhaug/
Gleditsch/Theisen  2008;  Raleigh/Jordan/Salehyan
2008.

22 See: “Press Conference by Security Council President, 4
April 20077 at: <http://www.un.org/News/briefings/
docs//2007/070404_Parry.doc.htm>; Bloomberg
news: “UN attacks climate change as threat to peace”,
in: International Herald Tribune, 18 April 2007: 2; UN
Security Council, SC/9000, 5663 meeting, 17 April
2007: “Security Council holds first-ever debate on
impact of Climate change on peace, security, hearing 50
speakers”; at: <http://un.org/news/press/ docs/2007/
sc9ooo.doc.htm>; Reuters: “UN Council Hits Impasse
over Debate on Warming”, in: New York Times, 18 April
2007; Edith M. Lederer: “Security Council Tackles Cli-
mate Change”, in: Washington Post, 18 April 2007.
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Challenge.” In June 2007, at the G-8 meeting in Heil-
igendamm (Germany) the heads of states and/or gov-
ernments agreed ... “in setting a global goal for emis-
sions reductions” that they will “consider seriously the
decisions made by the European Union, Canada and
Japan which include at least a halving of global emis-
sion by 2050.”* Thus, climate change, as an aspect of
global environmental change, was increasingly ad-
dressed as a new objective security danger and subjec-
tive security concern for the livelihood and survival of
humankind in this century.

On 12 October 2007, the Norwegian Nobel Com-
mittee awarded the Nobel Peace Prize to both the
IPCC and to Al Gore “for their efforts to build up and
disseminate greater knowledge about man-made cli-
mate change, and to lay the foundations for the meas-
ures that are needed to counteract such change” (fig:-
ures 1.1). In a press release the Committee justified its
choice:

Extensive climate changes may alter and threaten the liv-
ing conditions of much of mankind. They may induce
large-scale migration and lead to greater competition
for the earth’s resources. Such changes will place partic-
ularly heavy burdens on the world’s most vulnerable
countries. There may be increased danger of violent
conflicts and wars, within and between states. ... By
awarding the Nobel Peace Prize for 2007 to the IPCC
and Al Gore, the Norwegian Nobel Committee is seek-
ing to contribute to a sharper focus on the processes
and decisions that appear to be necessary to protect the
world’s future climate, and thereby to reduce the threat
to the security of mankind. Action is necessary now,
before climate change moves beyond man’s control.

On 10 December 2007, in his acceptance speech for
the IPCC, its chairman, Rajendra Pachauri noted that
this award is

an acknowledgement of three important realities, which
can be summed up as:

1. The power and promise of collective scientific
endeavour, ...

23 See: Chris Spence, edited by Pamela Chasek: “Summary
Of The Informal Thematic Debate Of The UN General
Assembly on Climate Change as a Global Challenge”;
at:  <http://www.iisd.ca/ climate/unga/ UNGA%20Cli-
mate%20Change%20briefing%2onote.pdf>

24 For the documents of the G 8 Meeting in Heiligen-
damm, Germany on 8 June 2007; at: <http://www.g-8.
de/Webs/G8/EN/G8Summit/SummitDocuments/sum-
mit-documents.html> and the chair’s conclusions; at:
<http://www.g-8.de/nsc_true/Content/EN/Artikel/g8-
summit/anlagen/ chairs-summary,templateld=raw,prop-
erty=publicationFile.pdf/chairs-summary>.



82

2.The importance of the role of knowledge in shaping
public policy and guiding global affairs for the sus-
tainable development of human society.

3.An acknowledgement of the threats to stability and
human security inherent in the impacts of a changing
climate and, therefore, the need for developing an
effective rationale for timely and adequate action to
avoid such threats in the future.

He referred to the complex linkage between climate
change and its severe impacts on some of “the poor-
est and the most vulnerable communities in the
world” that “see a decline in their economic condi-
tion, with a loss of livelihoods and opportunities to
maintain even subsistence levels of existence.” But
due to its mandate, the IPCC did not assess “how
conflicts inherent in the social implications of the im-
pacts of climate change could be avoided or con-
tained.” Pachauri suggested that “it would be particu-
larly relevant to conduct in-depth analysis of risks to
security among the most vulnerable sectors and com-
munities impacted by climate change across the
globe.” He defined peace “as security and the secure
access to resources that are essential for living” where
climate change affects some populations to access a)
clean water (water security), b) sufficient food (food
security), c) stable health conditions (bealth security),
d) ecosystem resources (environmental or ecological
security), and e) security of settlements (urban secu-
rity). The knowledge - assessed by the IPCC - pro-
vides a basis for the analysis in the social sciences as
to how “climate change will affect peace” and
whether its impacts could become a source of con-
flict. Pachauri argued that “human ingenuity and
strength are capable of meeting this challenge” by ac-
knowledging “the importance of sustainable develop-
ment as the path to peace and prosperity.”

These three related events: a) the publication of
the fourth IPCC Assessment Reports, b) the debates
in the United Nations (Security Council and General
Assembly), and the ¢) awarding of the Nobel Peace
Prize to the IPCC have given climate change and its
impacts a high political visibility to which Germany ac-
tively responded during its dual presidency of the EU
and of the G-8, while the UK took the lead in putting
this challenge on the agenda of the UN Security
Council. Based on a report on Security Risk Climate
Change of the German Advisory Council on Global
Change (WBGU 2007, 2008) that was released to the
G-8 summit, the German government proposed an
EU strategy paper on the security impacts of climate
change. In June 2007 the European Council in-
structed Javier Solana and the European Commission
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to draw up a report on the security side of climate
change that was submitted on 10 March 2008 to the
EU Council of Ministers, and to the European Coun-
cil on 13-14 March 2008.

Thus, during 2007 climate change has been ad-
dressed by a few governments and experts as a major
security issue, and in this process of ‘securitization’ of
problems of GEC the IPCC has indirectly become a
major ‘securitizing actor’ by upgrading climate change
to an ‘existential threat’ to different referent objects
from the international community (global, interna-
tional and regional security), the state (state or na-
tional security), and humankind (human and gender
security). Addressing GEC and GCC as a new security
danger and concern reflects the fundamental
reconceptualization of security in the Anthropocene.

IPCC: Epistemic Community and
Securitizing Actor?

4.4

A theoretical linkage between the burning of hydro-
carbons and global warming was first postulated in
1896 by the Swedish physicist and chemist Svante Ar-
rhenius (v. Weizsacker/LovinsLovins 1995: 249; Bolin
2007: 3-8). But it took the scientific community until
1979 to recognize this linkage when the first world cli-
mate conference was organized by the World Meteor-
ological Organization (WMO). Several scientific
meetings followed in 1983, 1985, and 1987 in Villach
(Austria) and Bellagio (Italy) that were carried out by
the WMO in cooperation with the United Nations
Environment Programme (UNEP) and the Interna-
tional Council of Scientific Unions (ICSU), and in
1985 participants from 29 countries warned for the
first time of the danger of an anthropogenic climate
change. After the publication of the Brundtland Com-
mission Report (WCED 1987) UNEP and WMO
added climate change to the agenda of the UN Gen-
eral Assembly (Bolin 2007: 40).

In the autumn of 1988, the US Reagan Administra-
tion put climate change on the policy agenda of the
G-7 in Toronto where in June 1988 some 300 scientists
and policy-makers at the “World Conference on the
Changing Atmosphere, Implications for Global Secu-
rity” suggested in their final declaration a reduction of
CO, emissions by 20 per cent between 1988 and 2005
(Oberthiir 1993). In November 1988, UNEP and
WMO established the Intergovernmental Panel on
Climate Change (IPCC) and in December 1988, at the
suggestion of Malta (Bolin 2007: 49-51), the UN Gen-
eral Assembly declared the atmosphere as being “a
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common heritage of mankind” (GA/43/53), and two
years later on 21 December 1990 the General Assem-
bly set up the International Negotiating Committee
on Climate Change (INC) with a mandate to nego-
tiate the United Nations Framework Convention on
Climate Change (UNFCCC) that was approved in
June 1992 at the Rio Earth summit (UNCED). Five
years later with the adoption of the Kyoto Protocol
(KP), the first binding quantitative emissions reduc-
tions were adopted that will be replaced by an emerg-
ing post-2012 climate change regime (Ott 2007; Aldy/
Stavins 2007; Zedillo 2008).

Thus, since 1988 climate change has increasingly
become an urgent policy issue and was thus ‘politi-
cized’, and since the turn of the century climate
change has gradually been perceived and discussed as
an international (BMU 2002; WBGU 2007/2008), na-
tional (Schwartz/Randall 2003), and human security
issue (Adger/Barnett 2005 Wisner/Fordham/Kel-
man,/Johnston/Simon/Lavell/Brauch/Oswald Spring/
Wilches-Chaux/Moench/Weiner 2007). In a similar
vein, issues of water scarcity, degradation, stress, soil
degradation, and desertification have first been polit-
icized and then also securitized. Thus, facing global
environmental change has increasingly been perceived
and addressed as an emerging soft security issue.

During the past two decades, global environmen-
tal challenges have created an intensive public aware-
ness to face this global environmental change and to
cope with its consequences (Brauch/Oswald Spring/
Mesjasz/Grin/Kameri-Mbote/Chourou/Dunay/Birk-
mann 2009). Since then, both the scientific discourse
and the policy debates on GEC and on the reconcep-
tualization of security were pursued by different scien-
tific and policy communities.

Securitizing Global
Environmental and Climate
Change

4.5

Since the UN Conference on Environment and De-
velopment (UNCED) in Rio de Janeiro (1992) and the
World Summit on Sustainable Development (WSSD)
in Johannesburg (2002) the GEC posed by climate
change, water stress, and soil erosion and desertifica-
tion have been added to the international policy
agenda, and since the turn of the millennium they
have increasingly been addressed and perceived as
new security issues.
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4.5.1 Securitizing Water or ‘Water Security’
The concept of ‘water security’ was introduced in the
Ministerial Declarations of the second World Water
Forum (WWEF) in The Hague (2000), and developed
further at the third WWF in Kyoto (2003) and at the
fourth WWF in Mexico City (2006).> The meeting in
The Hague launched the The African Water Vision
that “seeks to address the water paradox of the conti-
nent (floods and droughts, water scarcity and under-
exploited water resources).”*® The ‘Mexico Ministe-
rial Declaration on Water’ of 17 March 2006 empha-
sized the goal of achieving water security stating that
“African countries need to invest in water infrastruc-
ture ..., in order to achieve a self-sustaining auto-in-
duced growth to eradicate poverty and achieve su-
stainable development.” Among the water security
challenges the first African Water Week in March
2008 addressed the sanitation gap and the strategies
for closing it, as well as the infrastructure for water se-
curity. Similar strategies have been developed for
Latin American and Asian countries. Since 2000, the
water security concept has been widely used by water
specialists in the natural and social sciences, by policy-
makers and international organizations (chap. 11 by
Oswald/Brauch, 18 chapters in part VII).

4.5.2 Securitizing Climate Change

Since the early 21 century climate change has increas-
ingly been perceived as a security problem. Climate
change has gradually been ‘securitized’ in government
reports and in statements of government officials in
the UK, in Germany, in the USA, and in many other
countries.”” It got on the US national policy agenda in
February 2004 when a Pentagon contract study by
Schwartz and Randall (2003) was leaked that stimu-
lated a policy discussion that was further fuelled by a
documentary “The Day After Tomorrow: Could it Re-
ally Happen” on a very dramatized impact of an
abrupt climate change (NRC 2001). Since 2007 many

25 See “Ministerial Declaration of The Hague on Water
Security in the 21st Century”; at: <http://www.worldwa-
tercouncil.org/fileadmin/wwc/Library/Official_Decla-
rations/ The_Hague_Declaration.pdf>; see also at: <http://
www.thewaterpage.com/hague_declaration. htm>; Min-
isterial Declaration, Third World Water Forum, Kyoto,
23 March 2003, para.1r; at: <http://www. mofa.go.jp/
policy/environment/wwf/declaration. html>.

26 See the African Development Bank; at: <http://www.
afdb.org/pls/portal/docs/PAGE/ADB_ADMIN_PG/DO-
CUMENTS/NEWS/CONCEPT%20NOTE-ENG.PDF>.
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policy studies have securitized climate change as: a) an
international security issue (4.5.2.1); b) a national se-
curity threat for the United States (4.5.2.2), and ¢) as
a human security challenge affecting socially vulnera-
ble and poor population groups (4.5.2.3).

Climate Change as an International
Security Danger and Concern

4.5.2.1

At the “World Conference on the Changing Atmos-
phere - Implications for Global Security” in June 1988
in Toronto, the Norwegian Prime Minister Brundt
land stated that “the impact of world climate change
may be greater than any challenge mankind has faced,
with the exception of preventing nuclear war.”*® She
thus launched the process of politicization and securi-
tization of climate change that reached a political crit-
icality during the year 2007.

In autumn of 1988, during its 30™ anniversary
meeting in Brighton, the IISS addressed non-military
aspects of strategy and invited Neville Brown to ex-
plore potential avenues for future research on “cli-
mate, ecology and international security.” Brown
(1989, 2001)?, a trained meteorologist and historian
and a professor of international security affairs, re-
viewed the growing ecological awareness, climate his-
tory and its impact on politics, and the possible im-
pacts of the greenhouse effect. He argued that “the
challenge begins to look like ‘the moral equivalent of
war’, not least because a failure to meet it would have
catastrophic consequences for international security.”
Brown (1989: 531) called for a paradigmatic shift in
strategy and the “adoption of a new corpus of knowl-
edge and ideas,” and that strategists will find them-
selves confronted “with a large, diverse and unfamiliar

27 The first conceptual and empirical studies addressed
“climate change, worst-case scenarios of climate change
in the Southwest Pacific” (Edwards 1996, 1999), “climate
change and world food security” (Parry/Rosenzweig/
Iglesias/Fischer/Livermore 1999), “climate change and
violent conflicts” (Rahman 1999), “linking climate
change research with food security and poverty reduc-
tion in the tropics” (Sanchez 2000), “from climate risk
to climate security” (Wiman/Stripple/Chong 2000),
“security and climate change” (Barnett 200r1), “climate
change as a security issue” (Stripple 2002), and “climate
change, environmental stress and conflict” (Brauch
2002).

28 Philip Shabecoff, “Norway and Canada Call for Pact to
Protect Atmosphere”, in: New York Times, 28 June
1988; at: <http://query.nytimes.com/gst/fullpage.html
res=940DEODA163BF93BA15755C0A96E948260& sec=
&spon=&pagewanted=print>.
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agenda. But it will be one informed by the precept
that if doom can be foreseen, it may be thwarted.
Such a self-defeating prophecy is what good strategy
has always been about.”

In the United States, Peter Gleick (1989, 1989a) ad-
dressed the links between climate and international
security arguing that “global climate change will po-
tentially alter agricultural productivity, freshwater
availability and quality, access to vital minerals, coastal
and island flooding, and more.” These impacts “will
be challenges to political relationships, realignment of
energy markets and regional economies, and threats
to security.” When the national security discussion on
the environment started in the United States (Math-
ews 1989, 1991, 1992, 1993; Myers 1989), Gleick

pointed to a

debate about the extent to which resource constraints
or environmental problems alone can lead to conflict.
However, it is widely acknowledged that resource con-
straints can lead to economic pressures and tensions or
as triggers to conflicts when other tensions exist
between states or political actors. These challenges,
together with the long history of political frictions and
disputes worsened by environmental stresses, suggests
that global climatic changes have the potential to exac-
erbate international and subnational tensions and con-
flicts.*

29 In his book on History and Climate Change. A Euro-
centric perspective, Brown (2001) analysed major turn-
ing points of European history on the background of
climate history. He carefully reviewed the intellectual
debate among historians on the opposite views of the
climate determinist Huntington and the climate sceptic
Gibbon, pointing to the persisting uncertainties and to
short-term climate fluctuations. He suggests that during
the next two to three decades “a combination of
research fieldwork and modelling should reveal con-
siderably more about historical climatology on these last
two millennia.” For the 21" century he argued that it
cannot be ruled out that climate change could well
become “a prime generator of instability and conflict.”
Brown sees several reasons “that a climate crisis could
induce a fundamentally irrational response.” He con-
cluded with a critique of the “poverty of strategy” that
failed “to adapt to the strategic revolution of 1989-91.”
In his balanced assessment Brown argued that the
impact of climate change appeared more local and
regional than continental.

30 See the testimony of Peter H. Gleick to the United
States Congress, Committee on Government Reform
Subcommittee on National Security, Emerging Threats,
and International Relations, Hearing on Energy as a
Weapon: Implications for U.S. Security: “The Implica-
tions of Global Climatic Changes for International Secu-
rity”, 16 May 2006.
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Thirteen years later, a report for the German environ-
ment ministry (BMU) focused on the causes of cli-
mate change and their complex interactions with
other drivers of GEC, on those environmental factors
that contribute to environmental stress as a driver that
may cause or trigger potential conflictual or coopera-
tive outcomes. This BMU-study discussed the results
of these considerations in five case studies on small is-
land states, Mexico, Bangladesh, Egypt, and for the
Mediterranean, and drew conceptual conclusions for
scientific considerations and strategies aiming at con-
flict prevention (Brauch 2002).

From a state-centred international security per-
spective, the German Advisory Council on Global
Change (WBGU 2007/2008) reviewed Climate
Change as a Security Risk arguing that “without reso-
lute counteraction, climate change will overstretch
many societies’ adaptive capacities within the coming
decades. This could result in destabilization and vio-
lence, jeopardizing national and international security
to a new degree.” But also a positive development is
possible if the international community “recognizes
climate change as a threat to humankind and soon
sets the course for the avoidance of dangerous anthro-
pogenic climate change by adopting a dynamic and
globally coordinated climate policy.”!

The report refers to probable new conflict constel-
lations due to sea level rise, storms, and floods that
may threaten coastal cities and industrial regions. The
melting of the glaciers may jeopardize water supply in
the Andean and Himalayan regions. The disappear-
ance of the Amazon Forest and the loss of the Asian
monsoon “could cause large-scale changes in the
Earth System” and “incalculable consequences for the
societies concerned.” While the WBGU considered
“climate-induced inter-state wars” unlikely, it argued
that “climate change could trigger national and inter-
national distributional conflicts and intensify prob-
lems already hard to manage such as state failure, the
erosion of social order, and rising violence. In the
worst-affected regions, this could lead to the prolifer-
ation of destabilization processes with diffuse conflict
structures. These dynamics threaten to overstretch the
established global governance system, thus jeopardiz-
ing international stability and security.”

31 See for details the WBGU website at: <http://
www.wbgu.de/wbgu_jg2007_engl.html>, where several
expert studies are also available for download at:
<http://www.wbgu.de/wbgu_jg2007_kurz_engl.html>
and the full report is at: <http://www.wbgu.de/wbgu_
jg2007_engl.pdf>.
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The WBGU identified four conflict constellations
“as typical causal linkages at the interface of en-
vironment and society, whose dynamic can lead to so-
cial destabilization and, in the end, to violence:” a)
Climate-induced degradation of freshwater resources:
b) Climate-induced decline in food production; c) Cli-
mate-induced increase in storm and flood disasters;
and d) Environmentally-induced migration. The
WBGU identified several regional hotspots in North
Africa, the Sahel zone, in Southern Africa, in Central
Asia, India, Pakistan and Bangladesh, in China, Carib-
bean and the Gulf of Mexico and in the Andean re-
gion and Amazonia (figure 4.7).

The WBGU referred to “six key threats to interna-
tional security and stability which will arise if climate
change mitigation fails”: 1) possible increase in the
number of weak and fragile states as a result of cli-
mate change; 2) risks for global economic develop-
ment; 3) risks of growing international distributional
conflicts between the main drivers of climate change
and those most affected; 4) the risk to human rights
and the industrialized countries’ legitimacy as global
governance actors; §) triggering and intensification of
migration; and 6) overstretching of classic security
policy.

Whether these conflict constellations and social
crises will occur depends on the increase of global av-
erage temperature by the end of this century. Thus, in
the WBGU’s view, “climate policy ... becomes preven-
tive security policy, for if climate policy is successful in
limiting the rise in globally averaged surface tempera-
tures to no more than 2°C relative to the pre-indus-
trial value, the climate-induced threat to international
security would likely be averted.”

But - the WBGU Report further argued - if the
mitigation efforts fail,

climate-induced security risks will begin to manifest
themselves in various regions of the world from around
2025-2040. The key challenge is to take resolute cli-
mate policy action within the next 10-15 years, in order
to avert the socio-economic distortions and implications
for international security that will otherwise intensify in
subsequent decades.

A week after the G-8 summit in Heiligendamm (Ger-
many), the WBGU report was discussed in the Ger-
man Foreign Office with representatives of civil soci-
ety. In his concluding remarks Foreign Minister
Steinmeier argued that an effective global climate pol-
icy is “decisive for stability and peace in the world.”
The German foreign minister called for a preventive
environmental diplomacy and a resource-oriented in-
dustrial policy also in the Near and Middle East
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Figure 4.7:
with permission.
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Regional hotspots and security risks associated with climate change. Source: WBGU (2008: 4). Reprinted
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“where ecological questions have become issues of
survival and security.” He called for a European diplo-
macy to cope with the security challenges posed by
climate change, and he announced that this preventive
approach would be discussed in a meeting of foreign
ministers of the G-8 and G-5 in late 2007 in Berlin.*

Key arguments of this study are reflected in a pa-
per of the European Commission and of the Secre-
tary-General of the European Council that was ap-
proved by the European Council on 14 March 2008.
Thus this scientific agenda setting has resulted within
nine months in a policy document of the 27 countries
of the European Union. The book was introduced to
COP 13 of UNFCC in December 2007 in Bali in a
joint side event by UNEP and the WBGU?,

A background paper for the ‘International Women
Leaders Global Security Summit” in November 2007
in New York** put forward “a new security agenda
that views the safety of people as inseparable from the
security of the state” focusing on “four important
themes of global security: climate change, the respon-

Climate-induced degradation
of freshwater resources

Climate-induced increase
in storm and flood disasters

32 This meeting on “Sicherheitsrisiko Klimawandel” is fully
documented in German in: Auswartiges Amt (2007).

Climate-induced decline
in food production

- Hotspot

Environmentally-induced
migration

sibility to protect, the economics of insecurity, and
preventing terrorism(s).” This report stated that:

Climate change poses significant security risks due to an
increased occurrence of severe weather patterns, degra-
dation of vital natural resources and threats to the liveli-
hoods and safety of populations on every continent.
Pressure on resources, natural disasters and humanitar-
ian crises - including flooding, drought, desertification
and loss of arable land, massive and rapid migration and
refugee flows - have the potential to threaten economic,
political and social stability while increasing the risk of
internal civil unrest.

33 At the 13" conference of parties to the UNFCCC in Bali
on 10 December 2007, the security links of climate
change were addressed in a side event by UNEP and
WBGU; see: UNEP News Centre: “Climate Change and
Conflict - New Report Weighs the Risks and Pinpoints
Likely Hotspots™; at: <http://www.unep.org/Documents.
Multi-lingual/Default.asp?DocumentID=523&ArticleID
=5720&l=en>.

34 See for details at: <http://womenandglobalsecurity.
org>. A summary report of this event is at: <http://
womenandglobalsecurity.org/docs/TWLGSS%20Report.
pdf>.
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The report of the International Women Leaders
Global Security Summit further argued that

Women’s leadership must help increase political will at
the national and global level, guide the private sector
away from voluntary initiatives and toward legally
required changes in practice, give voice to affected com-
munities in setting priority targets and legal standards,
and identify and prioritize the communities most in
need of assistance to mitigate and cope with the effects
of climate change.

The report suggested that “an integrated human, gen-
der and environmental security approach is needed
for dealing with the growing threat of climate change,
in order to develop appropriate adaptation and miti-
gation strategies.” This summit concluded that “the
road to real security requires women leaders to inte-
grate state, global and human security in a mutually
reinforcing way that builds upon currently existing
theoretical frameworks of security policy”. Women
leaders must “use existing mechanisms to enforce glo-
bal standards and existing international law, and cre-
ate new methods where needed.” It argued that
“women leaders bring a new perspective to the secu-
rity policy dialogue ... that can make a difference in
both government and civil society. Building an inclu-
sive process, persistence, consensus-building, consid-
erations of short- and long-term implications and a tal-
ent for negotiation are some of the cornerstones of
traditional women’s leadership”. Women leaders can
“create practical change and apply a human face to se-
curity”.

These national and international efforts to securi-
tize climate change and its projected societal impacts
have been complemented by many reports for NGOs
and national governments (e.g. in Sweden for SIDA
and FOI) that share the goal of making climate
change an issue of utmost political importance that re-
quires extraordinary policy responses and coping
measures.

The links between climate change, peace and war
were analysed in a report by International Alert
(Smith/Vivekananda 2007) that highlighted four key

35 Ursula Oswald Spring: “Climate Change: A Gender Per-
spective on Human and State Security Approaches to
Global Security”; a summary is at: <http://womenandg-
lobalsecurity.org/index.php?option=com_content&task
=view&id=22&Itemid=33>; the full text is at: <http://
www.afes-press.de/pdf/Oswald_Climate_ Change_gen-
der_perspective_abs.pdf> and her powerpoint presenta-
tion to the International Women Leaders Global
Security Summit is at: <http://www.afes-press.de/pdf/
Oswald_Climate_Change_gender _perspective.pdf>.
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elements of risk - political instability, economic weak-
ness, food insecurity, and large-scale migration, and it
made twelve recommendations for addressing climate
change in fragile states. It discussed the climate
change impacts for Algeria, Darfur, Peru, Bangladesh,
and for Karachi, governance matters for Mali and
Chad, as well as linking for Liberia peacebuilding and
climate adaptation efforts and developing social resil-
ience for Nepal. The report supplied two lists of
states at risk: a) facing a high risk of armed conflict as
a consequence of climate change (46 states); and b)
states facing a high risk of political instability as a con-
sequence of climate change (56 states). An extended
version of A Climate of Conflict was published by
SIDA (Smith/Vivekananda 2008) that offers case
studies on Kenya, Bangladesh, Mali and Chad, as well
as on Sudan and Darfur, Liberia, Nepal, Colombia
and Rwanda.’®

In a study for the Swedish Defence Research
Agency (FOI), Peter Haldén (December 2007: 4) ana-
lysed “The Geopolitics of Climate Change” by focus-
ing on: “whether and in what way climate change may
alter the conditions of international security.” He ar-
gues that “organized violence is more likely in regions
with weak states and conflictual inter-state dynamics
than in those characterized by co-operative relations,”
and he concludes that “in the short- to medium term,
climate change is unlikely to alter the constitutive
structures of international security,” but that “a long:
term development marked by unmitigated climate
change could very well have serious consequences for
international security.”?’

In December 2007 Ecopeace/Friends of the Earth
Middle East in a report on Climate Change: A New
Threat to Middle East Security (Freimuth/Bromberg/
Mehyar/Alkahteeb 2007) argued that “the climate cri-
sis and its potential physical and socio-economic im-
pacts are likely to exacerbate this cross-border insta-
bility” and that “climate change is likely to act as a
‘threat multiplier’ - exacerbating water scarcity and
tensions over water within and between nations
linked by hydrological resources; geography; and
shared political boundaries”. However, this crisis of-

36 The study of International Alert is for download at:
<http://www.international-alert.org/publications/322.
php>; the version for SIDA is at: <http://www.envirose-
curity.org/activities/ diplomacy/gfsp/documents/A_Cli-
mate _of Conflict>.

37 See for download at: <http://www.foi.se/upload/pro-
jekt/Climatools/Rapporter/FOI-R-2377-SE.pdf>; and
for a summary of a symposium in Brussels on 23 April
2008; at: <http://www.envirosecurity.org/news/>.
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fers opportunities “for local, cross-border and interna-
tional cooperation to ameliorate the problems that
are already occurring and that are projected to inten-
sify.”3®

The impacts of “climate change as the ‘new’ secu-
rity threat for Africa” (Brown/Hammill/McLeman
2007) have been discussed since 2007 and several
contract studies for European ministries of develop-
ment also for subregions (e.g. for West Africa) and
countries (Ghana, Burkina Faso, e.g. by Brown/Craw-
ford 2008) and provinces (Darfur, e.g., by UNEP
2007). Several African leaders have called climate
change as an ‘act of aggression’ (President Museveni
of Uganda in 2007).

For the securitization of climate change impacts
by policy-makers in North and South, Brown, Ham-
mill and McLeman (2007: 1143-1154) pointed to two
reasons a) that climate change “threatens to exacer-
bate drivers of conflict in a way that could roll back
development across many countries,” and b) that this
debate is “part of a clear process to invest the interna-
tional debate with a greater sense of urgency.” They
argue that this debate presents both risks (if it creates
a sense of hopelessness, search for military solutions,
and results in a distraction of resources from develop-
ment) and opportunities if it encourages politicians to
reduce emissions, to invest in adaptation, and speed
efforts for implementing both climate and conflict
resolution policies.

The security aspects and implications of climate
change have been considered by government repre-
sentatives within the environment directorate of the
OECD, and informally discussed between the British
Foreign Office (FCO) and the German Environment
Ministry (BMU) since 2001. The public policy debate
on the securitization of climate change has been most
intensive in the UK since 2004 in which successive
secretaries of defence and foreign affairs, as well as
high level policy advisers, leading scientists, and re-
tired diplomats actively participated at conferences
and in the media.

Sir Crispin Tickell (2003), a former UK diplomat,
pointed to environmental factors behind societal col-
lapse. John Mitchell, chief scientist at the UK Met Of-
fice, forecasted that the coming decades will see a 30

38 This study is for download at: <http://www.foeme.org/
index_images/dinamicas/publications/publ78_1.pdf>.
It took up an argument presented by Brauch (2004a,
20062, 2007f, 2007g) at an Israeli-Palestinian confer-
ence in Antalya in October 2004, and at a NATO con-
ference in the Negev in February 2006.

Hans Gunter Brauch

per cent increase in severe drought, and that Africa
will experience increased desertification, water stress,
and disease. On 9 January 2004, David King, the UK
Government’s chief scientific adviser, was quoted as
saying that climate change is a far greater threat to the
world than international terrorism.** In February
2004, John Reid MP, then British Secretary of State
for Defence and later Home Secretary, argued that cli-
mate change may spark conflict between nations. He
claimed that violence and political conflict would be-
come more likely in the next 20 to 30 years with cli-
mate change, he listed among the major threats in fu-
ture decades, “uncertainty about the geopolitical and
human consequences of climate change. ... Impacts
such as flooding, melting permafrost and desertifica-
tion could lead to loss of agricultural land, poisoning
of water supplies and destruction of economic infra-
structure. ... More than 300 million people in Africa
currently lack access to safe water; climate change will
worsen this dire situation.”*

In October 2006, the Stern Review on the Eco-
nomics of Climate Change by the Prime Minister’s
Special Adviser, Sir Nicholas Stern (2006), reviewed
the scientific basis, impacts of climate change on
growth and development, the economics of stabiliza-
tion, the policy responses for mitigation and adapta-
tion and international collective action to cope with
the consequences of GCC. The Stern Review notes
among the societal impacts of GCC:

* Greater resource scarcity, desertification, risks of
drought and floods, and rising sea levels could
drive many millions of people to migrate - a last-
resort adaptation for individuals that could be
costly to them and to the world.

* Drought and other climaterelated shocks may
spark conflict and violence, as they have done
already in many parts of Africa.

Stern (2006: 128-131) listed both future risks in West
Africa and in the Nile River Basin, and past national

39 See: Goklany and King: “Climate Change and Malaria”,
in: Science, 1 October 2004: 55-57; BBC (2007): “Glo-
bal Warming ‘Biggest Threat”™; at: <http://
news.bbc.co.uk/1/hi/sci/tech/3381425.stm>; see also
BBC: “Scientist urges US climate help” on 10 March
2004; at:  <http://news.bbc.co.uk/1/hi/sci/tech/
3498830.stm> and on 31 March 2004; at: <http://
news.bbc.co.uk/1/hi/uk_poli-tics/3584679.stm>.

40 See: Ben Russell and Nigel Morris: “Armed forces are
put on standby to tackle threat of wars over water”, in;
Independent, 28 February 2006; at: <http://news.inde-
pendent.co.uk/environment/article348196.ece>.
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and cross-border conflicts. This report assessed the
costs of climate change and the economic benefits of
proactive climate policies: It contributed to a further
politicization of GCC, and enhanced the perception
of ‘urgency’ and of a need for ‘extraordinary meas-
ures’ to cope with GCC, two essential components of
Britain’s political strategy of securitization.

In October 2006, then Foreign Secretary Margaret
Beckett considered climate change as a “serious threat
to international security” that “must not be dealt with
using guns and tanks, but through dialogue and the
sharing of new technologies between developed and
developing countries”.* John Ashton, her Special
Representative for Climate Change, repeatedly ar-
gued: “Climate change is a security issue because if we
don’t deal with it, people will die and states will fail.”
And he added that “there is no hard power solution
to climate change - you cannot force your neighbour
to change its carbon emissions at the barrel of a
gun.”*?

This British ‘securitization move’ culminated in
April 2007 in a debate in the UN Security Council.
This followed UNSC Res. 1625 of 14 September 2005
that called for promoting sustainable development as
part of a broad strategy of conflict prevention. This
linkage was explicitly stressed in the UK concept pa-
per that put climate change on the agenda of the UN
Security Council on 17 April 2007, when this body ad-
dressed for the first time climate change as a security
issue.” In her opening statement UK Foreign Secre-
tary Margaret Beckett listed among new causes of
conflicts: “fights over water, changing patterns of rain-
fall, fights over food production, land use.”** She ar-

41 See: British Embassy Berlin: “Speech given by Foreign
Secretary, Margaret Beckett, at the British Embassy, Ber-
lin, 24 October 20067; at: <http://www.britischebot-
schaft.de/en/news/items/061024.htm>; the quotes are
from “Climate change ‘'serious threat to global
security'”; at: <http://www.politics.co.uk/news/foreign-
policy/international-development/debt-and-debt-relief-
in-developing-world/ climate-change-serious-threat-glo-
bal-security-$455615.htm>.

42 Quoted in: Ben Vogel (2007) “Climate change creates
security challenge ‘more complex than Cold War’”, in:
Janes.com; at: <http://www.janes.com/security/interna-
tional_security/news/misc/janeso70130_1_n.shtml>;
quoted by Chris Littlecott (2007) “Climate Change: The
Global Security Impact” § February; at: <http://
www.e3g.org/index.php/programmes/climate-articles/
climate-change-the-global-security-impact />.

43 “Press Conference by Security Council President, 4
April 200775 at: <http://www.un.org/News/briefings/
docs //2007/070404_Parry.doc.htm>.
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gued that “an unstable climate will exacerbate some
of the core drivers of conflict, such as migratory pres-
sures and competition for resources.” Japan’s Ambas-
sador Kenzo Oshima said that “it is clear that climate
change can pose threats to national security ... [and]
in the foreseeable future climate change may well cre-
ate conditions or induce circumstances that could pre-
cipitate or aggravate international conflicts.” On be-
half of the EU countries, the German Development
Minister, Heidemarie Wieczorek-Zeul, argued:*

that the scarcity of water, food and fertile land can be a
contributing factor to drive conflict, [and] the vulnera-
bility of people ... can increase the potential for instabil-
ity and conflict. ... A wide range of interacting factors
such as ethnic tensions, trans-border disputes, inequali-
ties in societies, population movements and failed states
can contribute to armed conflict. But climate change
will become an ever more important factor among root
causes for conflict as the climate will continue to change
at a faster rate.

From this political analysis, the representative of the
EU presidency argued that

we are in need of a global framework of risk manage-
ment to address the challenge of climate change. ... The
security dimension should be duly reflected in future
research and reports on the effects of climate change. ...
An overall framework of preventive diplomacy is needed
in order to alleviate the worst consequences.... As other
challenges to humankind like hunger, disease, poverty,
water scarcity or migration, climate change should be
addressed in a holistic and preventive manner.

Among the countries that supported this ‘securitizing
move’ Sindico (2007) distinguished three groups, a)
those wanting to raise global awareness for climate
change (UK), b) those focusing on conflict prevention
(Germany, France), and c) the most vulnerable small
island states. The opponents argued that climate
change as a sustainable development issue should not
be considered by the UNSC (China, Russia, India,
South Africa, Brazil, Indonesia, and Qatar) but by the
UNGA, ECOSOC, and UNCSD, while Mexico and
Singapore acknowledged that climate change could
lead to future security concerns but that the UNSC
should not interfere into state energy policies. For
UN Secretary General, Ban Ki-moon “projected chan-
ges in the earth’s climate are thus not only an environ-
mental concern. Issues of energy and climate

44 Bloomberg news: “UN attacks climate change as threat
to peace”, in: International Herald Tribune, 18 April
2007: 2.

45 For the text see at: < http://www.europa-eu-un.org/arti-
cles/en/article_6953_en.htm>.
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change can have implications for peace and secu-
rity.”*® By taking climate change to the UNSC, it has
been upgraded from an environmental and develop-
ment to a security issue. But the debate on climate
change at the UNSC has also shown two different ap-
proaches to security. A broad concept of international
security promoted by developed countries that em-
braces climate change, and a narrow concept fa-
voured by developing countries, which tends to ex-
clude climate change from the global security agenda.
... Developing countries rightly fear that some devel-
oped countries wish to securitize climate change in or-
der to impose their own climate policy (Sindico 2007
34).

In May 2007, in a speech at RUSI on “the case for
climate security,” Foreign Secretary Margaret Beckett
argued that climate security “requires a whole new ap-
proach to how we analyse and act on security. The
threat to our climate security comes not from outside
but from within: we are all our own enemies. And
what is at stake is not the relatively narrow national se-
curity of individual states but our collective security in
an interdependent world.” She further stressed that
“the traditional tools of hard security - in simple
terms bombs and bullets - are not going to be able to
solve that problem.” Guaranteeing this new security
requires a “commitment to non-military options: to in-
ternational diplomacy; to leveraging international fi-
nance and markets; to building coalitions between
governments, business and consumers.” The new ob-
jective “in the fight against climate change ... is not to
defend a way of life but to change it.” This implies
“nothing less than to shift the foundations upon
which the global economy is built.”* But Ms. Beckett
also hinted to a tactical component of her securitiza-
tion move:

Flagging up the security aspects of climate change has a
role in galvanizing those governments who have yet to
act. And, for all of us, it has a role in setting the level of
ambition - the political and financial commitment - that
is needed. Second, the security community has a very
direct role to play. The analytical framework - the sce-

46 UN Security Council, SC/9000, 5663 meeting, 17 April
2007: “Security Council holds first-ever debate on
impact of climate change on peace, security, hearing 50
speakers”; at: <http://un.org/news/press/docs/2007/
sc9ooo.doc.htm>; Reuters: “UN Council Hits Impasse
over Debate on Warming”, in: New York Times, 18 April
2007; Edith M. Lederer: “Security Council Tackles Cli-
mate Change”, in: Washington Post, 18 April 2007.

47 See text at: <http://www.fco.gov.uk/en/newsroom/lat-
est-news/ 2view=Speech&id=1892973>.

Hans Gunter Brauch

nario building - ... was developed ... in the security com-
munity. ... For a problem with the complexity of climate
change, that ability to construct a vision of the future
and to draw the links between a wide variety of physical
impacts and possible consequences to our security is
invaluable.

Since January 2004, when Sir David King claimed that
climate change was a more urgent security threat than
terrorism, in many interviews, speeches, and reports
(‘speech acts’) high British government officials
launched a ‘securitizing move’ addressing GCC as a
new danger for global, international, and collective se-
curity that succeeded to stir a public debate in the UK
that rapidly proliferated abroad, and to put climate
change on the agenda of the UNSC. Already in 2001,
officials in the German Environment Ministry com-
missioned a report on Climate Change and Conflict
(BMU 2002) that was intended to put the security di-
mension of GCC on the agenda of the IPCC for its
fourth Assessment Report, and on the agenda of
OECD. In 2007, the German Advisory Council on
Global Change (WBGU)* focused its flagship report
on Climate Change as a Security Risk (WBGU 2007/
2008) that was tabled in June 2007, just prior to the
G-8 meeting in Heiligendamm (Germany).

The climate change issue has been discussed at the
G-8 meetings in August 2005 in Gleneagles® in the
UK and in June 2007 in Heiligendamm in Germany
where the heads of states and/or governments of the
G-8 agreed ... “in setting a global goal for emissions
reductions” that they will “consider seriously the deci-
sions made by the European Union, Canada and Ja-

48 See on the mission of the WBGU, at: <http://
www.wbgu.de/wbgu_auftrag_en.html>.  Among the
WBGU's tasks are to: a) analyse global environment and
development problems and report on these, b) review
and evaluate national and international research in the
field of global change, ¢) provide early warning of new
issue areas, d) identify gaps in research and to initiate
new research, e) monitor and assess national and inter-
national policies for the achievement of sustainable
development, f) elaborate recommendations for action
and research, and g) raise public awareness and
heighten the media profile of global change issues. Its
nine members are jointly appointed by the Federal Min-
istry for Education and Research and the Federal Minis-
try for Environment, Nature Conservation, and Nuclear
Safety, in agreement with other ministries for a period
of four years.

49 At the G-8 meeting in Gleneagles the Gleneagles Plan of
Action on “Climate Change, Clean Energy and Su-stain-
able Development” was adopted; see at: <http://www.
fco.gov.uk/Files/kfile/PostG8_Gleneagles_ CCChange
PlanofAction.pdf>:
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pan which include at least a halving of global emission
by 2050.”%° In a joint statement of the German G-8
presidency with the heads of states and/or govern-
ments of Brazil, China, India, Mexico and South Af-
rica, the goal of fighting climate change was en-
dorsed, including the “crucial role of economic
incentives,” “climate friendly investments in large
scale,” and improved means of adaptation for devel-
oping countries “with enhanced technology coopera-
tion and financing.”

On 31 July to 2 August 2007, the UN General As-
sembly held an “informal thematic debate” on “cli-
mate change as a global challenge” (Spence/Chasek
2007). On 24 September 2007, United Nations Secre-
tary-General Ban Ki-moon convened a high-level event
on climate change “to advance the global agenda on
climate change when he me[t] with heads of state and
other top officials from more than 150 countries at
United Nations Headquarters.”!

In November 2007 the Human Development Re-
port 2007/2008: Fighting climate change: Human
solidarity in a divided world (UNDP 2007/2008) sug-
gested that the world should focus on the develop-
ment impact of climate change. The Human Develop-
ment Report 2007/2008 argues that climate change
poses challenges for political leaders and people in
rich nations to acknowledge their historic responsibil-
ity and to initiate significant cuts in greenhouse gas
emissions, and for the entire human community to un-
dertake prompt and strong collective action. Climate
change also poses major obstacles to progress in
meeting the MDGs and maintaining progress raising
the HDL.>

On 14 March 2008, the Council of the European
Union released a paper on “Climate change and inter-
national security” (S113/08)*® from the High Repre-
sentative and the European Commission to the Euro-
pean Council that reflected key arguments of the
2007 WBGU report. This EU policy paper sees “Cli-

50 For the documents of the G-8 Meeting in Heiligen-
damm, Germany on 8 June 2007; at: <http://www.g-
8.de/Webs/G8/EN/G8Summit/SummitDocuments/
summit-documents.html> and the chair’s conclusions;
at: <http://www.g-8.de/nsc_true/Content/EN/Artikel/
__g8-summit/anlagen/ chairs-summary,templateld=raw,
pro-perty=publicationFile.pdf/chairs-summary>.

51 See: “Background note by the Secretary-General”; at:
<http://www.un.org/ climatechange/2007highlevel/back-
ground.shtml >.

52 UNDP (2007/2008); at: <http://hdr.undp.org/>; see
also: UNDP/UNEP/World Bank/ADB/AfDB/GTZ/
DFID/ OECD/EC (2003).
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mate change ... as a threat multiplier which exacer-
bates existing trends, tensions and instability” that
“threatens to overburden states and regions which are
already fragile and conflict prone.” They include “po-
litical and security risks that directly affect European
interests.” It further claims that “in line with the con-
cept of human security, it is clear that many issues re-
lated to the impact of climate change on international
security are interlinked requiring comprehensive pol-
icy responses.” It “focuses on the impact of climate
change on international security and considers the im-
pact of these international security consequences for
Europe’s own security, and how the EU should re-
spond”. And it “concludes that it is in Europe’s self in-
terest to address the security implications of climate
change with a series of measures: at the level of the
EU, in bilateral relations and at the multilateral level,
in mutually supportive ways”.

The EU paper lists seven major international secu-
rity threats posed by climate change: i) conflict over
resources; ii) economic damage and risk to coastal cit-
ies and critical infrastructure; iii) loss of territory and
border disputes; iv) environmentally-induced migra-
tion; v) situations of fragility and radicalization; vi)
tension over energy supply; and vii) pressure on inter-
national governance. It discusses several geographical
examples where these threats may materialize: a) Af-
rica, b) Middle East, c¢) South Asia, d) Central Asia, )
Latin America and Caribbean, and f) Arctic. Based on
this analysis the EU policy paper concluded that:

The active role of the EU in the international climate
change negotiations is vital and must continue. The EU
has demonstrated leadership both in international nego-
tiations ... with its far-reaching decisions on domestic cli-
mate and energy policies. ... In the EU’s response, spe-
cial consideration needs to be given to the US, China
and India and what the implications mean for the EU’s
long-term relations with Russia. The recommendations
below should be complemented by further studies and
followed up by coherent EU action plans, aiming at
addressing the different dimensions of the responses
required to address the impact of climate change on
international security in a comprehensive and effective
manner. The upcoming examination of the implementa-
tion of the European Security Strategy ... should take
account of the security dimension of climate change.

53 Joint paper by the Commission and the Secretary-Gen-
eral/High Representative concerning “Climate change
and international security” to the European Council,
Brussels, 3 March 2008; Source: <http://euractiv.com/
29/images/SolanaCCsecurity%2oreportpdf_tcm29-170886.
pdf>.
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The report recommended specifically: a) to enhance
capacities at the EU level (build up knowledge, assess
the EU’s own capacities, improvement in the preven-
tion of, and preparedness for early responses to, dis-
asters and conflicts). Possible actions could include:

- To intensify EU capacities for research, analysis, mon-
itoring and early warning and Watch Lists including
the Institute for Security Studies, the EU Satellite Cen-
tre (EUSC), the EU Joint Situation Centre (SITCEN),
the EU Network of Energy Correspondents
(NESCO), the Global Monitoring for Environment
and Security and Joint Research Centres. Monitoring
and early warning needs to include in particular situa-
tions of state fragility and political radicalization, ten-
sions over resources and energy supplies, environmen-
tal and socio-economic stresses, threats to critical
infrastructures and economic assets, border disputes,
impact on human rights and potential migratory
movements.

- To further build up EU and Member State planning
and capabilities including civil protection and the use
of crisis management and disaster response instru-
ments (civil and military) to contribute to the
response to the security risks posed by climate
change.

- To commission further work to look, region-by-
region, in more detail at what the security implica-
tions are likely to be and how they will affect EU
interests.

For the international level the EU should use its “mul-
tilateral leadership to promote global climate secu-
rity”, what may “become a positive driver for improv-
ing and reforming global governance.” It lists among
possible actions:

- Focus attention on the security risks related to cli-
mate change in the multilateral arena; in particular
within the UN Security Council, the G-8 as well as the
UN specialized bodies (among others by addressing a
possible need to strengthen certain rules of interna-
tional law, including the Law of the Sea).

- Enhance international cooperation on the detection
and monitoring of the security threats related to cli-
mate change, and on prevention, preparedness, miti-
gation, and response capacities. Promote the develop-
ment of regional security scenarios for different levels
of climate change and their implications for interna-
tional security.

- Consider environmentally-triggered additional migra-
tory stress in the further development of a compre-
hensive European migration policy, in liaison with all
relevant international bodies.

With regard to the “cooperation with third countries”
the paper calls for “revisiting and reinforcing EU co-
operation and political dialogue instruments, giving
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more attention to the impact of climate change on se-
curity.” The paper argued that “this could lead to
greater prioritization and enhanced support for cli-
mate change mitigation and adaptation, good gover-
nance, natural resource management, technology
transfer, trans-boundary environmental cooperation
(inter alia water and land), institutional strengthening
and capacity building for crisis management.” The pa-
per recommends as possible actions:

- Further integrate adaptation and resilience to climate
change into EU regional strategies (for example
Northern Dimension, European Neighbourhood Pol-
icy, EU-Africa Strategy, Barcelona Process, Black Sea
Synergy, EU-Central Asia Strategy, Middle East action
plan). Special attention should be given to the most
vulnerable regions and potential climate security hot-
spots. The Global Climate Change Alliance between
the EU and the most vulnerable developing countries
should be built upon.

- Develop an EU Arctic policy based on the evolving
geo-strategy of the Arctic region, taking into account
i.a. access to resources and the opening of new trade
routes.

- Examine the security implications of climate change
in dialogue with third countries including through the
sharing of analyses.

Thus, the European Union has taken up the concep-
tual and political debate on the securitization of cli-
mate change in the UK and in Germany, and thus the
European Council has become a major securitizing
actor in translating the scientific messages into con-
crete policy proposals that will lead to action in the
years to come.>*

During the meeting of the European Council, on
13 March 2008 the British Foreign Secretary David
Miliband and the German Foreign Minister Frank-
Walter Steinmeier argued in a joint article that climate
change “threatens our prosperity and well-being, not
just in Europe but beyond. Moreover, it will reshape
the geopolitics of the world in which we live, with im-
portant consequences for peace and security.”> They
diagnosed:

54 Andrew Bounds: “Climate change poses ‘security risk™,
in: FT.Com. 3 March 2008; Ian Traynor: “EU told to
prepare for flood of climate change migrants”, in: The
Guardian, 10 March 2008.

55 British Embassy Berlin: “Europe has to rise to the secu-
rity challenges of climate change. Joint contribution by
Foreign Secretary David Miliband and German Foreign
Minister Frank-Walter Steinmeier, 13 March 20087; at:
<http://www.britischebotschaft.de/en/news/items/
080313a. htm>.
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Climate change will act as a stress multiplier. ... Compe-
tition for scarce resources threatens to fuel migration.
The impact is likely to be most acute in regions such as
the Sahel, the Middle East and South and Central Asia,
where people are already socially and economically vul-
nerable and which are prone to instability. Rising sea-lev-
els and melting ice caps also risk triggering new con-
flicts over shifting maritime borders. This is not an
apocalyptic scenario. It is the assessment of increasing
numbers of security experts based on the findings of cli-
mate scientists. Their conclusions demand a clear and
coherent foreign and security policy response.

Both foreign ministers referred to their joint and coor-
dinated efforts to securitize climate change by putting

the security implications of climate change on top of the
international agenda. In 2007, the UK initiated a debate
in the UN Security Council on the impacts of climate
change on peace and security. During her EU Presi-
dency in 2007, Germany initiated a report on a Euro-
pean response to the new security risks. ... Both UK and
Germany support a European response to the emerging
security challenges of climate change. We want to help
implement an effective European and multilateral strat-
egy to address the new threats. What are the important
elements of such a strategy?

They pointed in this regard to three key initiatives
within the EU and globally:

First, we should intensify our efforts to meet the new
security risks triggered by climate change. With the
European Union’s strategy for Central Asia and the new
EU-Africa partnership, we have groundbreaking policy
frameworks which will allow us to mainstream climate
security into the EU’s regional policies. In Central Asia,
transboundary water management is an important pillar
within our strategy. By helping build capacity, fostering
regional dialogue, and setting up more efficient water
infrastructure we are promoting water as focus of
regional co-operation ... The same is true for Africa,
where the effects of food insecurity, water shortages
and extreme weather are likely to be severe. The EU-
Africa Partnership gives priority to more cooperation to
address land degradation and increase aridity. Promot-
ing food security through initiatives like the “Green Wall
for the Sahara” is a key element for political stability and
crisis prevention in Africa.

Second, we will have to address an increasing number of
global natural disasters such as storms, floods, and
droughts in the future. There is a strong case for closer
monitoring of climate related developments in crisis-
prone areas. But we also need to prepare for increased
demand for European-ed disaster management and
humanitarian relief.

Third, we need to consider now how climate change
will affect the strategic context of European foreign and
security policy in the years to come. For instance the
shrinking Arctic ice cap could raise questions about
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resources, delimitation of maritime zones and sea lanes
in the far North. To avoid new tensions, the EU report
on climate security proposes a European Arctic policy. It
is vitally important for European security to implement
governance structures for the Arctic region based on
international law, aiming at a cooperative and peaceful
management of resources and preserving the ecological
heritage of mankind.

In the view of the British and German Foreign Minis-
ters:

Anticipating new foreign policy challenges and reinforc-
ing the climate security and conflict prevention aspects
of our regional strategies are important steps in defining
a joint EU response. These efforts will help us to avoid
growing resentment between those most responsible for
climate change and those most affected by it. A poten-
tial stand-off between ‘polluters’ - both in the North
and among the emerging economies - and ‘victims’, who
will be predominantly in the South, would put the
already burdened international security architecture
under increasing pressure.

Ultimately, there is no hard power option for tackling
the causes of the climate threat or for dealing with its
direct impacts. You cannot use military force to build a
low carbon global economy; no weapon system can halt
the advance of a hurricane bearing down on a city, or
hold back the rising sea. But what the emerging analysis
on climate and security tells us is that we can be sure
that there will be hard power consequences if we fail to
rise to the challenge.

Since 2007, many international organizations have
made climate change a priority of their activities. Sev-
eral divisions of the World Bank are now working on
climate change issues. In March 2008 the Division on
Social Development in a workshop addressed the “So-
cial Dimensions of Climate Change.”® On 27 March
2008, the Environmental Division released a concept
and issues paper on: “Addressing a Strategic Frame-
work on Climate Change and Development for the
World Bank Group.” The World Bank plans a World
Development Report 2zoro on Climate Change.
While many of these policy studies for government
agencies and NGOs discuss a variety of potential secu-
rity dangers and concerns posed by climate change
impacts, many high-level policy-makers and policy ad-

56 See for the workshop programme, presentations and
background papers; at: <http://web.worldbank.org/
WBSITE/EXTERNAL/TOPICS/EXTSOCIALDEVEL-
OPMENT/0,,contentMDK:21659919 ™ pagePK:210058
" piPK:210062 " theSitePK:244363,00.html>.  Bulhaug/
Gleditsch/Theisen (2008: 41-42) recommended to
assess also the security effects of countermeasures to cli-
mate change and to include security issues in the next
round of IPCC assessments.
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visers have also claimed such links between climate
change and conflict. These policy documents and
statements (‘speech acts’) illustrate the manifold pol-
icy efforts, especially since 2007, to securitize climate
change by addressing it as a key security concern for
the survival of humankind and for the affected states
that require proactive extraordinary measures to re-
duce the probability that the impacts of political base-
line scenarios become a conflictual reality.

Thus, the year 2007 has been the turning point in
the securitization of problems of global environmen-
tal change, and especially of climate change. During
2007, the IPCC, as a knowledge-based epistemic com-
munity, has indirectly become a major securitizing ac-
tor although its mandate has so far excluded security
issues, and in the fourth assessment report no single
reference to security can be found in the index of the
first three volumes. But the scientific messages of the
IPCC, due to its high scientific and political reputa-
tion and their instant and wide global coverage and
dissemination, have reached a global audience that
has increasingly become receptive to the sense of ur-
gency what again has made it attractive for national
policy makers to stress the need for proactive and
massive action even though the lobbyists of affected
industrial sectors have tried to delay and to weaken re-
sponses that would be costly for them.

Both Britain and Germany - during its dual presi-
dency of the G-8 and the EU - have taken the lead in
putting the security implications of climate change im-
pacts on the agenda of the UN Security Council, on
the agenda of the meetings of the G-8 and of the G-5
in June 2007 in Germany and tabling this question on
the agenda of the European Union. Two women lead-
ers who where trained in the natural sciences (physics
and metallurgy) played a key political role in the secu-
ritization of climate change, German Chancellor An-
gela Merkel and UK Foreign Secretary Margaret Beck-
ett, who both had previously been engaged in climate
change policies and negotiations as former environ-
ment ministers (Merkel 1994-1998; Beckett 2001-
2006).

In the meantime, the securitization of climate
change has also reached the traditional securitizing
actors, the national defence ministries, the military es-
tablishments, and the intelligence community that
have started to address climate change as a new na-
tional security threat.

Hans Gunter Brauch

Climate Change as a National Security
Danger and Concern

4.5.2.2

The securitization of climate change as a national se-
curity issue has started in the USA in February 2004
when a contract study by Schwartz and Randall
(2004) for the US Department of Defense on the im-
pact of Abrupt Climate Change on US National Secu-
rity was leaked to the press. Three years later, Gilman,
Randall, and Schwartz (2007) discussed the Impacts
of Climate Change on US National Security as did a
report on National Security and the Threat of Cli-
mate Change by the US Center of Naval Analysis
(CNA 2007).

This study addressed three questions: a) on the
conditions climate change is likely to produce globally
that represent security risks for the USA; b) how they
may affect the US national security interests; and c)
what actions should the USA launch to address its na-
tional security consequences. The study concluded
that the predicted consequences of climate change in-
clude: “extreme weather events, drought, flooding,
sea level rise, retreating glaciers, habitat shifts, and the
increased spread of life-threatening diseases,” that
may add “new hostile and stressing factors” and that
have the potential “to create sustained natural and hu-
manitarian disasters” whose consequences “will likely
foster political instability where societal demands ex-
ceed the capacity of governments to cope” and it “will
add to the tensions even in stable regions of the
world.™”

The study suggested that the climate change im-
pacts “should be fully integrated into national security
and national defense strategies,” that the USA should
help “stabilize climate changes at levels that will avoid
significant disruption to global security and stability,”
and “help less developed nations build the capacity
and resiliency to better manage climate impacts.” It
proposed that the US Department of Defense should
“enhance its operational capability by accelerating the
adoption of improved business processes and innova-
tive technologies that result in improved US combat
power through energy efficiency,” and “conduct an as-
sessment of the impact on US military installations
worldwide of rising sea levels, extreme weather events
and other projected climate change impacts over the
next 30 to 40 years.”

57 This report was discussed at a meeting on “National
Security and the Threat of Climate Change”, by the
Environmental Change and Security Program (ECSP)
of the Wilson Center on 14 May 2007.
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On 29-31 March 2007, the Strategic Studies Insti-
tute and the Triangle Institute for Security Studies
conducted a colloquium on “Global Climate Change:
National Security Implications,™® that reached the
following key insights that climate change is underway
and that its national security implications “are propor-
tional both to the speed of change and the extent,”
that “threats to national survival stemming from cata-
strophic change must be anticipated, evaluated, and
neutralized to the greatest degree possible,” and that
this will “require multinational, multi-agency coopera-
tion on a scale heretofore unimaginable and could
provide no-fault ground for global cooperation.” The
first impact would come from displaced people and
their malnutrition and disease that “could aggravate
or spark displacement and border security issues.””

In November 2007, the Center for Strategic and
International Studies (CSIS) and the Center for a
New American Security (CNAS) released a report on:
The Age of Consequences: The Foreign Policy and
National Security Implications of Global Climate
Change (Campbell/Lennon/Smith 2007) by a group
of high-level US security experts and climate special-
ists that discussed three future worlds with climate
change impacts during the next 30 and 100 years that

are based on expected, severe, and catastropbic climate
cases. The first scenario projects the effects in the next
30 years with the expected level of climate change. The
severe scenario, which posits that the climate responds
much more strongly to continued carbon loading over
the next few decades than predicted by current scien-
tific models, foresees profound and potentially destabi-
lizing global effects over the course of the next genera-
tion or more. Finally, the catastrophic scenario is
characterized by a devastating ‘tipping point’ in the cli-
mate system, perhaps 50 or 100 years hence. In this
future world, global climate conditions have changed
radically, including the rapid loss of the land-based
polar ice sheets, an associated dramatic rise in global
sea levels, and the destruction beyond repair of the
existing natural order.

58 Other co-organizers included the Army Environmental
Policy Institute, The Center for Global Change (Duke
University), Creative Associates, The Nicholas Institute
for Environmental Policy Solutions (Duke University),
The Environmental Change and Security Program (The
Woodrow Wilson International Center for Scholars),
and the Department of Environmental Sciences at the
University of North Carolina-Chapel Hill.

59 U.S. Army War College and Triangle Institute for Secu-
rity Studies, Strategic Studies Institute, Colloquium
Brief, compiled by Douglas V. Johnson II; at: <http://
www.strategicstudiesinstitute.army.mil/pdffiles/PUB779.
pdf>.
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The authors drew several policy conclusions from the
discussion of these three scenarios:

- Historical comparisons from previous civilizations
and national experiences of such natural phenomena
as floods, earthquakes, and disease may be of help in
understanding how societies will deal with unchecked
climate change.

- Poor and underdeveloped areas are likely to have
fewer resources and less stamina to deal with climate
change - in even its very modest - and early manifes-
tations.

- Perhaps the most worrisome problems associated
with rising temperatures and sea levels are from large-
scale migrations of people - both inside nations and
across existing national borders.

- The term ‘global climate change’ is misleading in that
many of the effects will vary dramatically from region
to region. A few countries may benefit from climate
change in the short term, but there will be no ‘win-
ners’.

- Climate change effects will aggravate existing interna-
tional crises and problems.

- We lack rigorously tested data or reliable modelling
to determine with any sense of certainty the ultimate
path and pace of temperature increase or sea level
rise associated with climate change in the decades

ahead.

- Any future international agreement to limit carbon
emissions will have considerable geopolitical as well
as economic consequences.

- The scale of the potential consequences associated
with climate change - particularly in more dire and
distant scenarios - made it difficult to grasp the
extent and magnitude of the possible changes ahead.

- At a definitional level, a narrow interpretation of the
term ‘national security’ may be woefully inadequate to
convey the ways in which state authorities might
break down in a worst case climate change scenario.

Also in November 2007, the Council on Foreign Rela-
tions (CFR) released a report on: Climate Change
and National Security that proposed several policy
options to reduce the vulnerability of the United
States and other countries to the predictable effects
of climate change. Bushby (2007) argued that sharp
GHG reductions in the long run are essential to avoid
unmanageable security problems.

These studies were picked up by members of the
US Congress. In March 2007, Senators Richard J.
Durbin (D-IL) and Chuck Hagel (R-NE) introduced
the “Global Climate Change Security Oversight Act”
(S.1018) requesting a national intelligence estimate to
assess whether and how climate change might pose a
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national security threat (Scheffran 2008: 22). A similar
“Global Climate Change Security Oversight Act”
(H.R.1961) was submitted in the House by Congress-
man Edward Markey (D-MA).®® However, none has
so far been adopted by both Houses of the US Con-
gress.

While the CIA had ignored climate change in its
projection of the world by 2020 (CIA 2004), it would
now have to pinpoint “the regions at highest risk of
humanitarian suffering” and assess the “likelihood of
wars erupting over diminishing water and other re-
sources.” Furthermore, the Pentagon would have to
determine how global climate change could affect US
security, including “direct physical threats to the
United States posed by extreme weather events such
as hurricanes.”

The securitization of climate change as a US
national security threat followed the example of AIDS
“that was long seen as exclusively a health issue until
intelligence officials warned that it could ravage mili-
tary forces across Africa and draw the United States
into conflict.” Retired Air Force General Charles
Wald voiced support for bringing the national security
bureaucracy into the debate over global warming and
John J. Hamre, a deputy secretary of defence in the
Clinton said  “global

couched in security terms would make if far more dif-
»61

administration, warming
ficult for politicians to ignore.

In the framework of the Quadrennial Defense Re-
view of 2006, Ackerman (2008) argued that in re-
sponse to climate change, the US “must recognize this
long-term threat, operationalize a new strategy, reori-
ent capabilities and forces, reshape the defense enter-
prise, develop a twenty-first-century total force,
achieve unity of effort, and create a roadmap to vic-
tory aimed at coping with climate change.” He ana-
lysed the longterm traditional, irregular, disruptive
and catastrophic threats posed by climate change.

60 See: Congressional Record: March 28, 2007 (Senate), p.
S4059-S4061; at: <http://www.fas.org/irp/congress/
2007_cr/s1o18.html>; see also at: <GovIrack.us. H.R.
1961-110th Congress (2007): Global Climate Change
Security Oversight Act, GovTrack.us (database of fed-
eral legislation); at: <http://www.govtrack.us/con-
gress/bill xpd?bill=h110-1961> (16 May 2008). For an
overview of other bills on this issue submitted to the US
Congress; see at: <http://www.pewclimate.org/federal/
congressional-proposals/110/National%20Security%20
and%20Climate%20Change >.

61 Bryan Bender: “Bill ties climate to national security
seeks assessments by CIA, Pentagon”, in: The Boston
Globe, 9 April 2007.
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Ackerman (2008: 75) argued that the simultaneous oc-
currence of these climate change threats could lead to
a perfect storm that “would overwhelm the ability of
US forces to respond in a timely and effective man-
ner.” As part of a new sustainable national security
strategy he suggested a fundamental reorientation of
US military capabilities and forces that should be ori-
ented at the triple goals of “economics, equity, and
environment.”

In the aftermath of Hurricane Katrina (2005), the
most costly natural hazard in US history, US public
opinion and the sentiment in the US Congress on cli-
mate change have been changing since 2007 when the
Democrats regained the majority in both houses. The
high scientific reputation of the IPCC’s Fourth Assess-
ment Report (2007, 2007a, 2007b, 2007¢) and the
self-discrediting of the military threats used by the
Bush Administration for the justification of its inter-
vention into Iraq®® have created a credibility gap, the
IPCC could temporarily fill as an alternative securitiz-
ing actor supplementing the Pentagon as the single
most important national securitizing actor. On the
background of these international developments, for
the USA the year 2007 has also become a turning
point when climate change was increasingly perceived
as an urgent security concern for US national security
and its military establishment.

Since 2006 climate change has also become an ur-
gent security issue in Australia. In Heating up the
Planet Alan Dupont and Graeme Pearman (2006) an-
alysed the linkages between climate change and secu-
rity, arguing that climate change will complicate Aus-
tralia’s security environment due to temperature
increase, sea level rise, and an increase in natural haz-
ards by exacerbating “food, water and energy scarci-
ties in a relatively short time span,” by contributing to
“destabilizing, unregulated population movements in
Asia and the Pacific,” by triggering “short-term disease
spikes but also have more enduring health security
consequences.” The cumulative effect of these causes
and consequences on:

agriculture, fresh water and energy could threaten the
security of states in Australia’s neighbourhood by reduc-
ing their carrying capacity below a minimum threshold,
thereby undermining the legitimacy and response capa-
bilities of their governments and jeopardizing the secu-
rity of their citizens. Where climate change coincides

62 See: “Commission on the Intelligence Capabilities of
the United Stats Regarding Weapons of Mass Destruc-
tion” (Washington: White House, 31 March 2005); at:
<http://www.wmd.gov/report/index.html> .
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with other transnational challenges to security, such as
terrorism or pandemic diseases, or adds to pre-existing
ethnic and social tensions, then the impact will be mag-
nified. However, state collapse and destabilizing inter-
nal conflicts is a more likely outcome than interstate
war. For a handful of small, low-lying Pacific nations, cli-
mate change is the ultimate security threat, since rising
sea levels will eventually make their countries uninhabit-

able.

Dupont and Pearman argued that climate change
poses fundamental questions of “human security, sur-
vival and the stability of nation-states” that must dic-
tate fresh judgments about political and strategic risk
as well as economic cost. In October 2007, an opin-
ion survey - conducted by the US Studies Center at
the University of Sydney in July 2007 - “showed that
40 per cent of Australians thought that global warm-
ing was a greater threat to security than Islamic funda-
mentalism. Only 20 per cent thought it was less seri-
ous.” According to Alan Dupont, “climate change has
moved from the environmental field to the security
sphere.” Also the Australian Police Commissioner
Mick Keelty argued that climate was a growing secu-
rity concern. “We could see a catastrophic decline in
the availability of fresh water. ... Crops could fail, dis-
ease could be rampant and flooding might be so fre-
quent that people, en masse, would be on the move.
Even if only some and not all of this occurs, climate
change is going to be the security issue of the 21 cen-
tury.”® In this emerging debate the implications for
Australian internal and external security were dis-
cussed.®*

In the UK, the British Ministry of Defence (MoD)
and its Development, Concepts and Doctrine Centre
have identified climate change as a key strategic
trend.®® The UK’s Chief of Defence Staff suggested in
a speech on 25 June 2007 that climate change is a
threat to global security that military planners must in-

63 Commissioner Mick Keelty: Inaugural Ray Whitrod
Oration (Adelaide, September 2007); at: <http://tiny-
url.com/2mndhl>.

64 See: Chris Abbott: An Uncertain Future. Law Enforce-
ment, National Security and Climate Change. Briefing
paper (London: Oxford Research Group, January
2008); Anthony Bergin, Jacob Townsend. A Change in
Climate for the Australian Defence Force (Barton, ACT:
Australian Strategic Policy Institute, July 2007); at:
<http://www.aspi.org.au/publications/publication_de-
tails.aspx?ContentID=133&pubtype=10>.

65 See Abbot (2008: 10); Development, Concepts and Doc-
trine Centre: The DCDC Strategic Global Trends Pro-
gramme, 20072036 (Ministry of Defence, December
2006); at: <www.dcdc-strategictrends.org.uk>.
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clude into their calculations.®® In September 2007, the
MoD awarded a £12 million research contract to the
UK Met Office, Hadley Centre that calls for identify-
ing those world regions “where global warming could
spark conflict and security threats, as well as predict
the likely conditions in which British forces may have
to deploy in the future.”®” In Germany, the link be-
tween ‘climate change and security’ was discussed at a
workshop by the German Command and Staff Col-
lege (FuAk) in cooperation with the Centre for Trans-
formation of the German Armed Forces (Bun-
deswebr) and the German Development Institute
(GDI) in Hamburg in autumn 2006 (Jopp/Kaestner
2008).

Climate Change as a Human Security
Danger and Concern

4.5.2.3

Climate change also poses severe security impacts for
human security and its referent objects: human beings
and humankind. From a human security perspective,
climate change has been addressed by the GECHS
programme of THDP in June 2005%® and was the
focus of the Greek Presidency of the Human Security
Network (2007-2008)% that aimed “to raise the inter-
national community’s awareness of the impact of cli-
mate change and global warming on human security,
with regard to vulnerable groups, particularly women,
children and persons fleeing their homes due to cli-
mate change.””

A policy memorandum on ‘Climate Change and
Human Security””' (Wisner/Fordham/Kelman/John-

66 See at: <http://www.mod.uk/Defencelnternet/About-
Defence/People/Speeches/ChiefStaff/ClimateChange
PoliticsVsEconomics.htm>.

67 See Abbot (2008: 10); “Met Office climate change study
could help identify future security threats”, in: Defence
News (11 September 2007); at: <http://tinyurl.com/
3yrsqe>.

68 On 21-23 June 2005, The Global Environmental
Change and Human Security (GECHS) project of
IHDP organized a workshop in Oslo on ‘climate change
and human security’; at: < http://www.cicero.uio.no/
humsec/>; papers are at: <http://www.cicero.uio.no/
humsec/list_participants.html>. Six papers have been
published in a special issue on “Climate Change and
Human Security”, of: Erde, 137, 3: 155-270; other peer
reviewed papers were published in a special issue of
Political Geography, 26,6.

69 See the Greek concept paper on: “Human Security and
the Climate Change Impact on Vulnerable Groups” of 8
May 2007; at: <http://www.humansecuritynetwork.
org/docs/2007-ministerial-meeting-04-greek%z2opaper.
doc>.
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ston/Simon/Lavell/Brauch/OswaldSpring/Wilches-
Chaux/Moench/Weiner 2007) pointed to manifold
impacts for international, national, and human secu-
rity for selected direct, indirect, and slow-onset link-
ages. Some effects are already evident and will be-
come very clear in the short run (2007-2020). They
will increase and others will manifest themselves in
the medium term (2021-2050); whilst in the long run
(2051-2100), they will all be active and interacting
strongly with other major trends. Africa is very likely
to suffer very damaging impacts and has the least re-
sources for coping and adapting to these stresses
(IPCC 2007: 10). Livelihood and human security inter-
act with ‘hard’ security issues because of the national
and regional upheavals that climate stress may put on
livelihood systems already vulnerable and incapable of
adapting.”? The rural and urban poor are already un-
der stress, and for some groups such as women-
headed households in Africa, adaptation to climate-in-
duced stress will be very difficult indeed. Some major
climate changes may actually occur rapidly.

Besides the Human Security Network (HSN), the
Friends of Human Security (FHS) that are coordi-
nated by Japan and Mexico also discussed issues of
climate change and human security based on a sympo-
sium on 3I July 2007 that reviewed the impact of cli-
mate change in developing countries, the challenges
of disaster risk reduction, and the linkages between
development and security.”® For the Mexican co-chair

70 See Greece, Foreign Ministry at: <http://www.mfa.gr/
www.mfa.gr/Articles/en-US/ts18052007_KL2115.htm>.
On this official website all activities during the Greek
presidency of the HSN and during the Ministerial in
Athens on 29-30 May 2008 are documented.

71 See the memorandum written by: Wisner, Fordham,
Kelman. Rose Johnston, Simon, Lavell, Brauch, Oswald
Spring, Wilches-Chaux, Moench and Weiner (2007).

72 On the definition of “vulnerability” at the scale of
household livelihoods and its linkage with macro-scale
processes, see Wisner/Blaikie/Cannon/Davis (2004).

73 See: Workshop on “Climate Change from the Perspec-
tive of Human Security”; at: <http://ochaonline.un.org/
WhatsNew,/ ClimateChangeandHumanSecurity/tabid/
2106/ Default.aspx>; see the presentation by Under-Sec-
retary-General John Holmes” on: “Human security and
disaster reduction.” In the view of John Holmes, Under-
Secretary-General for Humanitarian Affairs and Emer-
gency Relief Coordinator, “it has become obvious that
climate change is the biggest threat the planet faces,
especially to the poorest and the most vulnerable
among us. Climate change, and the natural hazards and
extreme weather events that are associated with it, are
not some distant, future threat. The threat to human
security is here, it’s real, and it’s today.”
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human security should be understood as a multidi-
mensional concept, which would overcome the exist-
ing polarization among the three pillars of the UN:
peace and security, development, and human rights.

The conceptual debate on climate change and hu-
man security is just starting. Barnet and Adger (2005:
1) discussed how climate change may undermine hu-
man security, and how human insecurity may increase
the risk of violent conflict as well as the role of states
in human security and peace building. Schnabel
(2007) addressed the linkages between climate
change, human (in-)security and stability because an-
thropogenic “climate change ... poses a risk to eco-
nomic development and social and political stability”
but will also act as a “powerful amplifier of existing
threats.”

Impact of the Securitizing Move on the
Audience

4.5.2.4

The framing of climate change impacts in terms of in-
ternational, national, and human security has suc-
ceeded to raise public awareness and to reach a global
audience. With the presentation of the Fourth Assess-
ment Report in 2007 the IPCC - as a scientific epis-
temic community - has evolved as an undeclared secu-
ritizing actor. Several EU countries (UK, Germany,
Sweden) took the lead in declaring climate change an
existential threat to international security and survival
that required urgent and exceptional measures to deal
with this threat to which policy-makers and interna-
tional organizations have responded (G-8, EU, UN-
FCCC, UNDP, UNEP, World Bank, OECD). These
manifold securitizing moves have convinced a major-
ity of the people in many countries (‘the audience’)
that climate change has become a major threat or
challenge to their own security and survival.”*

In Britain, in 2006 in an Ipsos MORI poll, 48 per
cent of all respondents named climate change as the
most serious threat to the planet, compared with 20
per cent who said terrorism, what has been a funda-
mental change since 2004 when terrorism topped the
list. In late 2007, in the wide-ranging global analysis of
threats and challenges published by the Swedish De-
fence Commission, climate change and environmental
impact were referred to as the most serious global
threat to people’s security.

According to a poll conducted by GlobeScan Inc.
between October 2005 and January 2006 with 33,237

74 See: Goska Romanowicz: “Climate change is biggest glo-
bal threat, say Britons” (14 September 2006); at: http://
www.edie.net/ news/news_story_printable.asp?id=11993;
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Figure 4.8: Poll by GlobeScan Incorporated: “Climate
change: A serious problem or not?” 25 April
2006. Source: <http://www.world public-
opinion.org/pipa/articles/btenvironmentra/
187.php?nid=&id=&pnt=187>.  Reprinted
with permission.
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people from 30 countries, majorities in every country
said that climate change is a problem. In 24 countries
the problem was seen as very serious by a majority (in
23 countries). Eighty per cent of the Chinese rated the
problem as serious, with 39 per cent calling it very se-
rious. Eighty per cent of Americans said the problem
was serious, with 49 per cent calling it very serious
(figure 4.8). According to a Pew poll published on 27
June 2007 (figure 4.9)
majorities in all 37 countries named ‘global warming’ as
a serious problem. Majorities in 25 and pluralities in 6
rated the problem as ‘very serious’. With just a few
exceptions the percentage saying that the problem is
‘not too serious’ fell under one in five. The two largest
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Figure 4.9: Pew poll of 27 June 2007: “Is Global Warming

a problem?” Source: <http://pewglobal.org/
reports/display.php?ReportlD=256>. Reprin-
ted with permission.
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producers of greenhouse gases - the United States and
China - had large majorities saying the problem was
serious but relatively lower numbers saying that it was
very serious. Seventy-five per cent of Americans rated
the problem as serious with 47 per cent rating it very
serious. In China, 88 per cent considered global warm-
ing a very serious problem, while 42 per cent called it
very serious.”

For a list of opinion polls on climate change as a secu-
rity threat or concern; see at: <http://www.worldpublic-
opinion.org/pipa/articles/btenvironmentra/435.php?nid
=&id=&pnt=435>.
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The Chicago Council on Global Affairs (CCGA) in a
poll published in 2007 asked respondents in 10 coun-
tries to evaluate the threat posed by ‘global warming’
in the next 10 years. In six of the ten countries major-
ities called it a critical threat, as did pluralities in an-
other three. Pluralities saw the threat as critical in
China (47-33 per cent important) and the United
States (46-39 per cent important). Only small minor-
ities in all countries called it unimportant. In 2007 the
German Marshall Fund (GMF) found that majorities
in 12 European countries plus the United States be-
lieved they would probably “be personally affected by
the effects of global warming.” On average across the
12 European countries, 85 per cent said it was likely
(very likely 54 per cent, somewhat 31 per cent); and in
no country did less than 77 per cent say this. Slightly
fewer believed this in the United States; 70 per cent
said it was likely (very likely 43 per cent, somewhat 27
per cent).

In an analysis published on § December 2007, the
World Public Opinion.Org stated that the the “con-
cern about climate change appears to be growing”:

GlobeScan surveys have documented the world’s
increasing concern about climate change. In polls con-
ducted across 16 countries in 2006 and 2003, the per-
centages calling climate change/global warming a ‘very
serious’ problem increased an average of 16 points. In
only one country was there a significant decline in the
perceived severity of the problem of climate change.
GMF has also found signs of increasing concern. In 10
European countries polled in 2005 and 2007, the aver-
age percentage saying that global warming is an
extremely important threat went up § points (from 51 to
56 per cent). In the United States, this number went up
5 points (from 41 to 46 per cent). In most countries,
majorities say that they have heard a significant amount
about climate change. Not surprisingly, willingness to
take action in regard to climate change rises with
greater awareness.’®

Thus, by the end of 2007, climate change was not only
addressed by scientists, governments, and interna-
tional organizations as an urgent security danger, it
was also perceived by a majority of the people in
many countries as a major new international, na-
tional, and human security concern. Since 2008, the
impact of climate change on security in developing
countries is also increasingly being addressed by the

76 “International Polls Find Robust Global Support For
Increased Efforts to Address Climate Change”, 5 De-
cember 2007; at: <http://www.worldpublicopinion.
org/pipa/articles/btenvironmentra/435.php?nid=&id=8&
pne=435>.
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security community both for national security (e.g. by
IDSA”” in India) and from a human security perspec-
tive (by ISS in Pretoria).”®

Securitizing Soil Erosion and
Desertification

4.5.3

While the linkage between problems of soil erosion
and degradation and desertification with food secu-
rity has been addressed since the 1990’s, the system-
atic securitization of desertification started with a
NATO-sponsored conference on ‘desertification as a
security issue in the Mediterranean’ in December
2003 in Valencia (Kepner/Rubio/Mouat/Pedrazzini
2006).”” Subsequent meetings in Almerfa (2006) dis-
cussed the links between desertification and migra-
tion as a major national and regional security issue for
the states of North and West Africa and Southern Eu-
rope.3” These links have also been addressed by UN-
CCD during the CRIC 3 meeting in Bonn in May
20055

On 26 June 2007, in a workshop on “Desertifica-
tion: A security threat? - Analysis of risks and chal-
lenges”, the German development (BMZ) and foreign
ministries (AA) in cooperation with the UNCCD Sec-
retariat tried “to facilitate debate about the linkages
between security and the degradation of land re-
sources.” The state secretary of the foreign ministry,

77 See: Institute for Defence Studies and Analyses (IDSA):
“Workshop on Security Implications of Climate Change
for India: A Report” (New Delhi, 6 April 2008).

78 See the workshop by ISS (Pretoria) with IDRC (Canada)
on: “Climate change and human security in Africa” (Pre-
toria, South Africa, 27-28 February 2008);

79 At the Valencia conference Brauch (2003a, 2006) pro-
vided a systematic overview of the manifold conceptual
linkages between processes of desertification and their
impacts in terms of water, food, and health security that
may have repercussions for national and regional secu-
rity. Other contributions by Kepner (2006), Rubio/
Recatala (2006); Yousef/Hegazi (2006); Safriel (2006)
discussed security aspects from the perspective of the
natural sciences, while Lopez-Bermidez/Garcia-Gomez
(2006) referred to the links with food security.

80 See for the conference documents at: <http://www.
sidym2006.0rg/eng/eng_ponencias_conclusiones.asp>.

81 See for a brief report at: <http://www.afes-press.de/
pdf/UNCCD_journal_osos511.pdf> and a documenta-
tion of the CRIC-meeting at: <http://www.afes-press.
de/pdf/Earth_negot_bulletin_o4_175.pdf>; see also the
speech by Oswald/Brauch; at: <http://www.afes-press.
de/pdf/Oswald_Brauch_lang.pdf>.
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Georg Boomgaarden, used an extended security con-
cept for discussing environmental threats:

‘If we ask ourselves who the enemy is in climate change,
using the concepts of classic security policy, we must
conclude that we are turning nature itself into an
enemy’. ... ‘And with this enemy, neither deception nor
deterrence is going to be of any use. The later we adapt,
the greater the cost will be’. ... Avoiding security-relevant
cataclysms of global extent required the course to be set
today. The time window for possibly irreversible proc-
esses to occur as a result of global temperatures rising
by more than two degrees compared to pre-industrial
days was about to close.

Pekka Haavisto, a former Finnish Minister for the En-
vironment and Development and a former EU Special
Representative for Darfur, referred to the manifold
linkages of desertification to global, regional, na-
tional, and human security:

Desertification and security has many aspects, and
indeed there are many securities. ... When we speak
about climate change and desertification, we are refer-
ring to global security instead of only looking at security
from a regional or national point of view. Climate
change and desertification have local and regional secu-
rity aspects as well as international ones. Then there is
the issue of human security, affecting individual people
and their human rights. First of all, people must have
security in those places that they have traditionally been
living in. If they have to go elsewhere for reasons of
security, we have to provide security to those people
under new circumstances. Human security is linked to
the risks of migration.

Michelle Leighton referred to the dual security as-
pects with regard to migration triggered by desertifi-
cation that “International migration can raise security
issues in countries of origin, transit and destination,
both in terms of human security and national secu-
rity.” Fausto Pedrazzini argued that “environmental se-
curity, food security, and desertification are very much
related to the overall concept of security because they
affect human and societal dynamics, they may lead to
migration, and they have a strong influence on politi-
cal stability and possible conflicts at all levels.” During
the International Year to Combat Desertification
(2006) the security linkage was occasionally ad-
dressed®?, but contrary to the intensive securitization
of climate change no similar policy debate has so far
emerged on desertification.

82 See the presentations of this author in Cairo and in
Rome in 2006, in Florence and Fuerteventura in 2007
that can be accessed at: <http://www.afes-press.de/
html/down-load_hgb.html>.
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4.6 Conclusions

Environmental issues have also been framed as secu-
rity issues since the Brandt (1980) and Brundtland
Commission Reports (WCED 1987). A chapter in Our
Common Future on the conceptual quartet of “Peace,
Security, Development, and the Environment” set the
stage for a policy debate on the widening of the secu-
rity concept and agenda during the past two decades
(Dabelko 2008). In June 1988, at the first world con-
ference on climate change and global security in To-
ronto, as the first political leader, Norwegian Prime
Minister Gro Harlem Brundtland addressed the link-
age between both issues. In the scientific world, Nev-
ille Brown (1989) and Peter Gleick (1989, 1989a) were
among the pioneers of the securitization of climate
change during the global turn (Oberdorfer 1992).

In this chapter, Waver’s theory of securitization
and the approach of the Copenhagen school of criti-
cal security studies was applied to selected GEC is-
sues, in particular to GCC. For this securitization
move many speech acts have been conceptually
mapped that have convinced a growing ‘audience’, es-
pecially in Europe, that climate change along with wa-
ter stress and desertification pose existential security
dangers in the framework of international, national,
and human security. Extraordinary measures are
needed to respond to these new security issues in a
proactive and timely way, and to prevent that the pro-
jected policy consequences will become a cata-
strophic reality during the 21* century.

Especially since the year 2000 the above review
has documented a progressive securitization of major
issues of GEC, starting with the adoption of the ‘wa-
ter security’ concept at The Hague in spring 2000.
But the turning point in the securitization of climate
change has occurred in 2007. UK Foreign Secretary
Margaret Becket and the the German state secretary
in the foreign office, Georg Boomgaarden, argued
that the nature of security threats have fundamentally
changed. The threat analysis focuses no longer on
missiles and nuclear weapons of the other bloc but on
the growing concentration of greenhouse gases in the
atmosphere (figure 4.1), on the increase in average
global and regional temperature (figure 4.2), and on
the increase in the number, intensity, and economic
damage from climate related hydro-meteorological
hazards.

The response to this new security danger is no
longer provided by the Hobbesian logic guiding mili-
tary establishments, but it relies on a common con-
certed global effort based on the ingenuity of engi-
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neers enhancing energy efficiency and reducing
greenhouse gases through a fundamental transforma-
tion of the energy and transportation sectors. As the
IPCC, as a knowledge-based epistemic community,
has indirectly become a new securitizing actor, the re-
sponse to this new security danger must be knowl-
edge-based but it must be backed with the policy com-
mitment and the financial resources of the states but
also of societal and economic actors.

This emerging securitization process has been in-
strumental for mobilizing political support and public
and private funds for the post 2012 climate change re-
gime. Since the release of the fourth IPCC report
(AR4) many international organizations have up-
graded their climate change activities (e.g. World
Bank, UNDP, UNEP, OECD), and their results will
further improve our knowledge base and they may
further enhance the public concern on the urgency of
these new security threats, challenges, vulnerabilities,
and risks posed by GEC and GCC.

Desertification has so far primarily been discussed
in the framework of food, water, and health security
but this discussion did not yet lead to an increasing
understanding of the sense of urgency of the security
repercussions of eroding and degrading soils, and
their impacts on agriculture and rural livelihoods.

On the assumed, claimed, and projected linkages
between climate change and conflicts so far the
knowledge base has been limited. Bulhaug, Gleditsch,
and Theisen (2008) have pointed to a lack of system-
atic statistical data (on small-scale conflicts between
nonstate actors) and of statistical analyses in the so-
cial sciences based on a high number of cases on past
linkages. Many case studies - referred to above - re-
sulted from commissioned studies for ministries, in-
ternational organizations, and environmental and de-
velopment NGOs, and were to satisfy specific policy
needs. But in most cases they are not comparable and
have not yet contributed to an accumulation of sys-
tematic knowledge.

The European Union in its paper on climate
change and international security of 14 March 2008
proposed to “intensify EU capacities for research,
analysis, monitoring and early warning”. The British
MoD has funded a major research project at the Had-
ley Centre to study these issues. The World Bank has
launched a huge effort in preparation of its annual re-
port that is planned to address Climate Change and
Development by 2010, and in the USA members of
both Houses of Congress have requested by the US
National Intelligence Council (CIA) and the US De-
partment of Defense to assess the geopolitical im-
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pacts of climate change for US national security. It has
also been suggested (Brauch 2002; Bulhaug/Gl-
editsch/Theisen 2008) to add the security dimension
of climate change to the mandate of the IPCC and to
its agenda for its fifth assessment report.

Whether the securitization of GEC and climate
change issues - having succeeded to add the security
dimension of climate change on the top priority list of
governments in OECD and in some developing coun-
tries - will galvanize the extraordinary policy measures
that are needed to reverse the direction of global
warming depends on the outcome of the negotiations
on the post 2012 global climate regime, whether sub-
stantial and legally binding agreements can be
achieved at the COP 15 of the UNFCC in Copenha-
gen (2009), and also on the willingness of the coun-
tries not only to approve radical goals and measures
but to fully implement them nationally. This raises
many new issues of global equity but also of compli-
ance.

The conceptual rethinking on security - both on
the concept and even more on the substance - in the
Anthropocene (Dalby 2008) has been spurned by the
securitization of GEC and GCC. It remains a chal-
lenge both for policy relevant and theory guided con-
ceptual thinking on security and peace but even more
so for a new ‘peace policy in the Anthropocene’ that
aims at responding proactively to the new security
dangers posed by GEC and GCC (Conca/Dabelko
2002; Dabelko 2008; chap. 100 by Brauch/Oswald) to
assist Our Common Journey (US National Research
Council 1999) toward sustainability.

But the needed proactive policy responses that
have been suggested by the Millennium Ecosystem
Assessment (MA; chap. 3 by Leemans) require a new
multi-, inter-, and transdisciplinary research agenda
(Oswald/Brauch 2008) with qualitative and quantita-
tive, historical and sociological methods, as well as
modelling, simulation, and scenario-building moti-
vated by the policy goal to develop early warning indi-
cators and models to address the probable conflict
constellations that may under certain societal and po-
litical conditions result in conflicts, and to develop
strategies for resolving them peacefully, and avoiding
such constellations from occurring and preventing an
escalation into violent conflicts.



5 Natural Climatic Variations in the Holocene: Past Impacts on
Cultural History, Human Welfare and Crisis

Wolf Dieter Bliimel

5.1 Introduction: Climate Change -
Past and Future'

Since the late 20™ century, research efforts have in-
creasingly focused on past, present, and future cli-
matic changes, and on global environmental change.
Their consequences for humankind are still uncertain,
but they pose many dangers for human beings, socie-
ties and states, including for security. Scientists and
non-governmental organizations are concerned as to
how humankind could be affected by climatic muta-
tions and could mitigate and adapt to some impacts.
This refers to a change of paradigms: The last decades
were characterized by a certain ignorance of natural
determinations on cultural development (Issar/Zohar
2004).

This chapter reviews how even minor climatic fluc-
tuations might have triggered sensitive environmental
changes, and how they affected human activities and
civilizations either positively or negatively. Highly in-
dustrialized societies are not protected from these nat-
ural challenges, but all societies are dependent on
solid food and water supplies. Finally it will be dis-
cussed whether a retrospective view of (pre-)historic
climate events may be helpful for predicting future de-
velopments.

During earth history the climate has never been
constant - no matter what time scale is used or for
whatever reasons. This chapter deals with the young
Quaternary period, i.e. the past 20,000 years. It in-

1 This chapter partly relies on earlier German publica-
tions by Bliimel (2002, 2006) and it is based on a lecture
presented to a workshop. It does not aim at representa-
tive and comprehensive insights on the manifold aspects
of the topic. It reflects the lead editor’s invitation to
offer an overview regarding past climate impacts on
human welfare and on crises. It has been revised taking
many valuable recommendations of anonymous review-
ers from other disciplines into account.

cludes parts of the last glaciations, especially the Last
Glacial Maximum (LGM), and especially the so-
called Holocene of the past ten thousand years. This
period is most important for the cultural develop-
ment of humankind.

The Holocene as the postglacial warm period has
been perceived as the most stable climatic period of
the past 130,000 years. Based on this unusual climatic
stability during the past 10,000 years, many research-
ers and laymen assumed that the present global warm-
ing - indicated e.g. by the retreat of the glaciers since
1850 - has been caused by anthropogenic effects.
Thus, global warming was interpreted as a catastro-
phe for humankind.

A series of natural climatic fluctuations could be
reconstructed (see figure 5.1), using archives like pol-
len, moors, fossil soils, lake sediments, archaeological
remnants, artefacts, etc. In prehistoric and historic
times, warming was normally accompanied with vari-
ous advantages for humankind. Warming increased
the agricultural effectiveness and extended the arable
land to higher latitudes or higher up into the moun-
tains. Simultaneously, air humidity was also enhanced
and the tropical monsoons brought more rainfall for
larger areas in dry regions. With regard to climate his-
tory the following trends may be briefly summarized:

* climatic variations belong to the natural system
and have different, partly complex causes;

* in the past periods of warming these mostly led to
welfare and cultural progress;

* atmospheric cooling usually coincided with fam-
ine, drought, disasters, and cultural decline.

The following chronological references offer selected
examples for these linkages and permit some conclu-
sions on future developments. This chapter distin-
guishes between climatic optima and pessima. ‘Cli-
matic optima’ are periods with mostly favourable
conditions for human societies; while ‘climatic pes-
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Figure 5.1: Reconstruction of the Holocene climatic fluctuations. Source: Adapted from Schonwiese (1995) with
permission by the author.
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sima’ are cooler periods with unfavourable, and often
precarious living conditions.

Table 5.1: Stratigraphic Table of the Late Glacial and
Holocene. Source: Blimel (2006: 18) adapted
from the National Atlas of the Federal Republic
of Germany 2003.

Reconstructing past climates resembles a difficult jig-
saw puzzle: Meteorological measuring started in the
18" century. All climatic information on older periods
must be gained from different indicators and archives.
Those ‘archives’ can be e.g. descriptions, paintings,
registered dates like grain prices, wine qualities, or

Stratigraphy Stadial and inter-

stadial period

Calendar years
before present

(cal BP)
Subatlantic 2,800 - 0
Holocene Subboreal 5,100 - 2,800
(post glacial Atlantic 8,200 - 5,100
pefiod) Boreal 9,800 - 8,200
Preboreal 11,590 - 9,800
Younger Dryas 12,680 - 11,590
Allerod 13,370 - 12,680
Late Glacial Elder Dryas 13,535 - 13,370
Period Bélling 13,670 - 13,535
Oldest Dryas 13,810 - 13,670
Meiendorf 14,446 - 13,810

Last Glacial Maximum > 14446

crop quantities - they can be interpreted and ‘trans-
lated’ in climatic terms. Going further back into the
past fossil soils, pollen and macro-biotic relicts, den-
dro-ecological or ice-core analysis, lake deposits, eo-
lian sediments, or other geomorphological remnants
deliver indirect climatic records. Only several such in-
dicators can contribute to a more precise estimate of
past conditions. Absolute datings (radio carbon) or ar-
chaeological findings may help to fix the time period
concerned.

The author’s scientific interest has focused on hot
and polar deserts, landscape development and paleo-
ecology. It was attempted to control, if even minor cli-
matic variations or fluctuations have been expressed
in peripheral and extreme regions of the globe. One
additional method to identify climatic fluctuations is
the behaviour of regional populations. Crop failure,
starving, migrations, abandoning of settlements, etc.
can be compared with references in so-called ‘corre-
lated or contemporary sediments’ to obtain more reli-
able information on the attributes, impacts, and geo-
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graphical range of climatic variations. Those (minor)
fluctuations in the Holocene (table 5.1) have been
overlooked for a long time in the previous paleo-cli-
matic discussions.

Pleistocene Immigration -
America’s Early Inhabitants

5.2

During the Late Stone Age, periods of migration and
distribution of human groups were directly influenced
by paleo-climatic conditions. The global average tem-
perature was about 11°C, or 4 to §°C lower than to-
day. In higher latitudes, huge ice domes covered the
continents. In so-called peri-glacial areas in the middle
latitudes, like in Central Europe, the annual average
temperature was several °C below zero and the land
was covered with tundra and cold steppe vegetation.

During the last glacial maximum (LGM) the sea
level was about 130 metres lower. The bottom of shal-
low ocean floors dried up in some parts of the world.
Thus, people could move even by foot between is-
lands of the Asian archipelago and even to Australia.
For the population in both Americas the drying of the
Bering Strait between Siberia and Alaska had been
crucial: bout 25,000 years before the present (BP),
main stream theories assume that Mongolian groups
immigrated to North America - the posterior ‘indige-
nous’ Indian population ). Anthropologists investi-
gated the population and settlement history of South
America. They were surprised that the Monte Verde
culture in southern Chile originated already 13,000
years BP (Bliimel 2002).> How could this fast distribu-
tion be explained across huge distances, irrespective
of immense obstacles like rain forests, mountain bar-
riers, and rivers?

Paleo-geography offers an answer: The global at-
mospheric conditions in those periods of glacial max-
imum and late glacial periods were much cooler and
had lower humidity. The vegetation cover all over the
globe totally differed from today. In Middle and
South America, the rainforest in the Amazon Basin
had disappeared and remained only in small island-
like patches (figure §.2; Veit 2007; Whitmore 1993,
1990). Areas in between were savannahs, steppes or

2 Other theories of the migration to America by boat (e.g.
by Thor Heyerdahl, Norway and by Santiago Genovéz,
Mexico) are neglected here. It is shown how climate var-
iations affected and altered the global vegetation cover
- the main source of human food.

3 See: G. Forster: “Wandertrieb im Blut”, in: Der Spiegel,
No. 3 (1997): 152-153.

even deserts. Thus, the collector and hunter popula-
tions could migrate and spread rather quickly. These
open landscapes offered abundant prey and vegetable
food. Thus, this cool and precarious climate had fa-
voured the early migration processes.

This example illustrates how climatic change really
occurred: The margins of ecosystems shifted to a dis-
tinct alteration or even to a complete transformation
of pre-existing ecosystems (for later developments in
the Sahara see Kropelin/Kuper 2007; Pachur/Ale
mann 2006; part 5.4.1 below). These integrative and
structured natural systems work simultaneously as hu-
man habitats. Changes in natural conditions had
automatically influenced the land-use pattern and
mode, as well as productivity, etc.

Figure 5.2: Refuges of the Amazonian rainforest during
the last glaciation, compared with the present
situation. Source: Adapted from Haffer
(1969) and Veit (2007) with permission of
both authors.
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5.3 North Atlantic Current: The First

European Crisis

The transition from the conditions of the Ice Age to
the next interglacial period (Holocene) was accom-
panied by periods of warming and cooling. The most
effective intersection - the ‘Younger Dryas Event’
about 13,000-11,560 yBP (years before present; table
5.T1) - was caused by the outburst of huge quantities of
melting water from North-America’s collapsing ice
shields into the Atlantic Ocean. This light sweet water
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interfered with the thermohaline convection and
interrupted the North Atlantic Current (Gulf Stream)
and its heating effect for the north Atlantic surround-
ings. Thus, large parts of Europe returned to a cold
periglacial climate. Living conditions of the stone-age
populations deteriorated, because woodlands disap-
peared again and the food supply with game, fruits
and firewood became scarce. People had to move to
more pleasant landscapes, i.e. to South-eastern Eu-
rope. The last impact of the ending glaciation in
North-America occurred 8200 yBP, at the end of the
Boreal period (table 5.1). Melting water once more af-
fected the Gulf Current and led to a remarkable cool-
ing in the North Atlantic, and possibly to a distur-
bance of the thermohaline circulation (Weiss/Bradley
2001). Many researchers are still looking for the geo-
graphical range and the ecological effects of the
Younger Dryas, and the 8200 BC event. Those ‘natu-
ral experiments’ may teach what will happen if the
Gulf Current is disturbed: Contemporary global
warming with its melting of glaciers and Arctic sea ice
has caused fears of a weakening or collapse of the
North Atlantic Current. The present discussion on
the future of the Gulf Current has been controversial
(Bryden/Longworth/Cunningham 2005: 655; Lund/
Lynch-Stieglitz/Curry 2006; Rahmstorf 2000; Rahms-
torf/Schellnhuber 2006).*

Holocene Climatic Fluctuations
During the Past Ten Millennia

54

According to the reconstruction of the Holocene cli-
matic ‘swing’, some simplified and obvious correla-
tions between climatic milieu and human welfare or
crisis will be discussed. The aim is to signal the impor-
tance of the climatic environment for human behav-
iour in general. Favourable climatic conditions may
support welfare, cultural rise, and social stability. On
the other side: Fixed political or societal organizations
may experience chaos, collapse or launch migrations.
Looking back may give some picture of what will pos-
sibly happen in parts of the world if the global cli-
matic change proceeds.

4 Susanne Donner: “Viele Modelle - eine Tendenz: Ergeb-
nisse aus Klimasimulationen unterscheiden sich nur im
Ausmaf§ des Klimawandels”; at: <http://www.wissen-
schaft.de/wissenschaft/hintergrund/271519.html?Page=
2> (3 November 2006).

Wolf Dieter Blimel

Postglacial ‘Megathermal’ - Global
Welfare and the Neolithic Revolution

5.4.1

Caused by astronomic parameters like the inclination
of the earth’s axis and its gyroscoping, barging rota-
tion (precession), the so-called postglacial thermal op-
timum (‘megathermal’ or ‘altithermal’) occurred. Be-
tween 10,000 and 5000 yBP a global climatic change
took place. It was the warmest period since the late
glacial maximum (LGM) until now, with increased
rainfall in dry lands (shrinking of deserts, expansion
of savannahs and woodlands). The Saharian desert
nearly disappeared (Claussen/Kubatzki/Brovkin/Gan-
opolski 1999; Claussen/Gayler 1997) and changed
into a grassland and bush savannahs with lakes, peri-
odic rivers and lots of game like antelopes, elephants
or crocodiles (Kropelin/Kuper 2007; Pachur/Alt-
mann 2006). Numerous artefacts and fossils docu-
mented an abundant environment. The domestication
of different animals and pastoral nomadic life
emerged. The metamorphosis of the Saharian ecosys-
tem is an impressive and amazing example for the ec-
ological consequences of climatic variations.

This climatic optimum with regard to tempera-
ture, rainfall, and seasonal conditions led to the ‘neo-
lithic revolution” or a settled way of life: Agriculture
developed in the Near East (and maybe simultane-
ously in other regions). Jericho is one of the oldest
towns (9ooo BP) and counterpart of Catal Hoyiik in
Anatolia (Issar/Zohar 2004 and chap. 6 below). From
the ‘fertile crescent’ (Mesopotamia and adjacent re-
gions) settlements spread to FEurope (Miller-Beck
1983; Waterbolk 1968; Issar/Zohar 2004: §57ff). Im-
pressive megalithic cultures settled also in higher lati-
tudes (e.g. in Scotland, Orkney Islands) referring to
optimal agricultural conditions and abundant food
production to create stone circles like the Ring of
Bodgar, Stonehenge, or large megalithic tombs. Astro-
nomic functions and calendars that were integrated
into these monuments point to the importance and
the perception of the climatic framework within the
Neolithic civilization.

It is obvious to recognize the Megathermal period
of the Holocene as the mystic ‘paradise’, or the ‘gar-
den of Eden’ or the famous ‘golden era’. It seems to
have been a time of easy living and of a surplus of ‘hu-
man energy’. All this can be explained by a high and
reliable landscape potential, caused by optimal cli-
matic parameters. The impressive megalithic monu-
ments correspond with the social and economic op-
portunities of those times. This mega-architecture
seems to belong to advanced civilizations, and it evi-
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dently evolved in favourable warm climates. Similar
conclusions may also be allowed for later climatically
optimal periods, e.g. concerning the famous Gothic
architecture in Europe or the Maya sites in Yucatan,
Mexico (see fig. 5.9, §5.10, 5.11).

5.4.2 Cooling Climate - The End of Paradise

The ‘end of paradise’ occurred immediately. A fa-
mous witness of a climatic jump was the well-known
5,300 years old snow-mummy named ‘Otzi’. This
member of the Neolithic groups living in the North
Italian Alps (South Tirol) was found on a ice free yoke
in the Austrian Otztal Alps. Otzi probably died in a
blizzard, remained permanently buried, and became
mummified in the hard snow until 1991 (Bliimel
2002). During the altithermal period of the
Holocene, the glaciation of the Alps was less ex-
panded than today. The tree line reached 200-300
metres further up. Neolithic summer camps (seasonal
grazing) have been found in the high alpine region
(e.g. close to the village of Obergurgl in North Tirol).
Otzi’s death documents the rapid end of the postgla-
cial Altithermal in Central Europe. The beginning of
the following cold Bronze Age was an extreme time of
deterioration and of agricultural crisis (crop failure) in
Europe, accompanied by frequent famines and loss of
population (‘Piora-oscillation’, Schonwiese 1995). The
atmospheric cooling that was accompanied by
strongly diminished precipitation ended the ‘green Sa-
hara’ and the desert expanded again (see 5.5.1). Simi-
lar processes could also be reconstructed in eastern
Chinese drylands: up to 3400 yBP, these regions have
been humid woodlands. Documents prove that in
about 2200 yBP the northeast showed a dry climate
with steppes and desert conditions (Tarasov/Wagner/
Guiyun 2007). Concerning the Mediterranean, Issar/
Zohar (2004: 101) stated:

In detail the proxy-data from the Soreq Cave show that
a warm and dry period starting around 3500 BCE and
lasting a few decades to a century, a cold and extremely
humid climate followed, continuing until 3300 BCE.
Then came an extreme dry period, peaking around
3200 BCE, followed again around 3000 BCE by a cool
and humid period that lasted, with some interruptions,
for about seven centuries.

This statement makes clear that contemporary cli-
matic variations express their individual dynamics and
features within the different regions and landscapes
of the globe. Another example from Mesopotamia
also stresses this aspect:

By 3500 BC, urban Late Uruk society flourished in
southern Mesopotamia ..... But these colonies and the
expansion of Late Uruk society collapsed suddenly at
about 3200-3000 BC. ... Now there are hints in the pal-
aeoclimatic record that it may also be related to a short
(less than 200 years) but severe drought (Weiss/Bradley
200I).

Have these two examples been an incidental parallel
to Otzi’s death?

Celtic Culture and Roman Empire: A
New Warm Period

5-4.3

The Celtic period (during the Iron Age) started
around 700 or 600 BC with the Hallstatt culture and
was supported by an appreciable improvement of the
climate. Since the 7 century BC the population was
growing, the society became complex and hierarchi-
cally structured. Centralization occurred steadily and
towns emerged. Widespread connections in trade and
cultural exchange flourished (e.g. with Greece and
other Mediterranean regions). Since the 4™ century
BC, climatic deterioration stopped this cultural devel-
opment and Celtic society collapsed. Large migra-
tions started to Southern Europe, the Balkans, and
Asia Minor.

A revival of Celtic culture took place in the La
Téne era. During the following times the Roman Em-
pire expanded and occupied Celtic and Teutonic ter-
ritories. Roman cities were founded in Germania,
supported by an abundant agricultural production.
The impressive architectural remnants point to wel-
fare, civilization, and surplus. The administration of
these northern territories was facilitated as the Alps
could be crossed even in winter. Indicators hint to sta-
ble climatic conditions with only low variability - the
so-called Roman climatic optimum. The warmer cli-
mate allowed the growth of grapes even in Britain.
Successful trade could be maintained from north to
south. More humid conditions supported intensive
west-east trading and cultural exchange along the Silk
Road to China. Yang, Braeuning, Shi, and Chen
(2004) reconstructed a warm and humid period in the
arid zones of northwest China between 2200 and
1800 yBP.

The rise and fall of the Roman Empire was evi-
dently accompanied and partly steered by climatic cir-
cumstances, which are also reflected in other parts of
the world. It can be regarded as a model for expan-
sion and growth, supported by favourable climatic
conditions (Lamb 1982, 1989; Schonwiese 1995). To
mention only one military aspect: A huge army oper-
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Figure 5.3: Development of the land use expansion in Germany since the European peoples’ migration. The medieval
climatic optimum caused an increase in population and a wave of foundations of towns. Woodlands were
cleared and transformed into fields, pasture and fallow. During the 13t century woodlands declined below
20 per cent of the total area. With the beginning of the next climatic crisis after about 1330 (Little Ice Age)
the agricultural land shrank and forests spread again. Source: Adapted from Bork/Bork/Dalchow/Faust/

Piorr/Schatz (1998) with permission of the authors.
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ating distant from home must be supported by the
occupied lands. Insufficient crops and livestock slow
down or prevent military gains. The fall may have
been accelerated by disturbances, social crises, and
migration movements that were triggered by precari-
ous circumstances. (For a detailed discussion of the
Roman fate see: Gibbon 1776-1788, 1983; Huntington
1915, 2001; Lamb 1982, 1989; Brown 2001, Bradley/
Jones 1992).

The Climatic Crisis: European Peoples’
Migration

5.4.4

Between antiquity and the Middle Ages an evident cli-
matic crisis took place. Climate deteriorations trig:-
gered population movements. The most well-known
consequence was the European mass migration from
the 3™ to the 6™ century. The beginning of this ‘mys-

terious’ process - fraught with consequences - can be
explained with crop failure and famines caused by the
worsening (or cooling) of the climate. Especially
tribes living in Northern or North-western Europe
were affected. Malnutrition and social unrest may
have been responsible for the mass migrations and
conflicts in Europe which contributed to the collapse
of the Roman Empire. The famous ‘Silk Road” was
abandoned due to water shortage and lack of sup-
plies. Increasing aridity in the Asiatic steppes may
have been one climatically determined cause for the
advances of the Huns (Brown 2001).

The lack of impressive architectural sites was a typ-
ical outcome of hardship: There was no surplus or
time for demanding cultural activities under those cir-
cumstances. On the contrary, destruction and chaos
determined life more than development. Social turbu-
lence, collapse of social structures, migrations, and
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Figure 5.4:

The hyper-arid Skeleton Coast Desert (Namibia): Numerous stone settings of wooden-made wind-shelters,
charcoal, bone-remnants of antelopes or lions and ostrich-pearls refer to a former savannah-ecosystem in
the present desert. Source: photo by Blimel (2006).

conflicts determined the way of life. The scenario of
the European migration of people could point to a
scenario for regional processes that may be triggered
by future climatic changes, especially in less developed
countries.

Medieval Warming: Population Growth
and Urban Life

5:4.5

Based on the hypothesis that climatic warming con-
tributed to cultural development, a persuasive proof
can be found in the European middle and higher lat-
tudes (Bradley/Jones 1992; Brown 2001, Glaser 2001;
Hsii 2000; Lamb 1982, 1989). The medieval times (be-
tween 1000 and 1330 AD) are marked by a warming
and climatic stability, which resulted in high agricul-
tural productivity and a surplus of food, and thus
caused an immense population growth. In Central Eu-
rope, thousands of cities and villages were founded,
establishing the present settlement network. Agricul-
tural production spread out again into the low moun-
tains, more than 200 metres higher than today. La-

bour-sharing, manufacturing, trading, and services
developed, supported by the productive rural sur-
rounding. With regard to future effects of climatic
change the stable weather and seasonal conditions
were important as a guaranty for abundant crops. Thus
large wooden areas had to be cleared. The woods
dropped to less than 18 per cent of the German surface
(Bork/Bork/Dalchow/Faust/Piorr/Schatz 1998; figure
5:3)

The fascinating Gothic architecture symbolizes un-
til today the prosperity and surplus of those times.
The medieval period is another example for the dy-
namic of climatic optima: Reliable and high agricul-
tural productivity was the indispensable prerequisite
for creating social and political structures, and it led
to a distinct diversity of techniques and cultural devel-
opment. This climatic framework has been the basis
of welfare during all times, irrespective of the systems
of rule. The medieval warming also benefited higher
latitudes: Grain production was possible in Scandina-
via north of the 65° latitude; vineyards grew in South-
ern Scotland. The polar pack ice retreated considera-
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Figure 5.5: '"C-radiocarbon dated by B. Kromer proves the medieval age of these archaeological findings. Source:
photo by Blimel (2006).

bly. The Normans (or Vikings) settled in Greenland
and Iceland, where even grain could be produced
(Brown 2001; Lamb 1982). Starting from there, Amer-
ica was discovered prior to the Spanish Conquest.

In lower latitudes, the deserts partly shrank in
some periods due to increasing humidity (Namib,
Atacama). Indigenous southwest African cultures like
hunters or pastoral nomads profited from these hy-
drologic fluctuations. The higher (global) tempera-
tures have been evidently correlated with a greater
monsoonal reach and augmented rainfall. These con-
ditions were instrumental for stone-settings belonging
to former huts or wind shelters dating back into the
medieval period (Blumel/Hiser/Eitel 2000; figures
5.4, 5.5). The present deserts must have been tropical
savannah (grassland with bushes or smaller trees).

The shifting margins of the desert depending on
the reach of monsoonal precipitation are among the
most common problems of people living in semi-arid
regions. It is the small and large-scale climate variabil-
ity. Times of warming strengthened the monsoon
reach and triggered human activities, enlarging their
territory and welfare. On the other hand, atmospheric
cooling caused aridity and increased short-time varia-
bility followed by retreat, migrations or collapse of
civilizations.

Climatic Pessima: The Little Ice Age with
Famines, Social Crisis and Emigration

The so-called ‘Little Ice Age’ was the last pessimum in
the Holocene see-saw of climatic fluctuations. It
lasted from about 1330 up to 1850 AD (see figure 5.1).
In the early 14™ century, climatic conditions deterio-
rated again: Seasons proceeded irregularly, the vegeta-
tion period suffered, ending up in frequent crop fail-
ures (Brown 200r1; Glaser 2001; Lamb 1982). The
greatest disaster in Central Europe within the last
thousand years was caused in 1342 AD by a long and
heavy rainfall with cloud bursts and thunderstorms
(Bork et al. 1998). It is assumed that half of the total
soil loss by erosion since the introduction of agricul-
ture is due to this single event. People starved and
abandoned the settlements in the lower mountains
due to cooling and various unfavourable conditions.
The concentration of rural refugees in urban areas led
to increasing hygienic problems. Plague spread and
killed a high number of victims. The German territory
lost about 50 to 60 per cent of its population.

The climax of this crisis was reached between the
16th and 18" centuries. Glaciers advanced, sym-
bolizing periods of distinct cooling with all conse-
quences such as malnutrition. Storms, floods, and
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Figure 5.6: Albrecht Direr’s (1525): Apocalyptic Riders
symbolizes the horrors of the ‘Little Ice Age’.
Source: Internet.

other natural hazards threatened the population. A
differentiated documentation of the ‘climate down-
turn’ is provided by Brown (2001) and Glaser (200r).
Distress and deprivation destabilized the social and
political system. The farmers - under severe pressure
from their rulers - started rebellions and attacks (1525
AD), but lost their struggle. An additional conse-
quence for the following centuries was that the farm-
ers fell by the wayside, were extremely exploited, and
had no rights (especially during the period of absolut-
ism). Overseas emigration took place in waves, trig-
gered by starving, social crises and armed hostilities
or wars (especially during the Thirty Years War from
1618 to 1648). Hundreds of thousands of people lost
their lives in these decades. Parts of the country were
totally devastated. Albrecht Diirer painted his famous
‘Apocalyptic Riders’ or ‘Knights, Death, and Devil’ as
symbols of the complex horrors of those times (figure
5.6).

Another famous rebellion and radical social
change was presumably also triggered by the results of
a pernicious climatic constellation, which prevented
sufficient food supply for the majority of the popula-

tion: The French Revolution of 1789 can be regarded
as symptomatic: unfavourable climatic conditions (pes-
sima) have often caused or contributed to the destruc-
tion of the political and social systems, sometimes un-
der chaotic and anarchic circumstances (Stock 1996:
38).

Many people tried to find a way out of the trou-
bles by emigrating, especially to the ‘New World’. The
last huge emigration wave left from Ireland and Scot-
land immediately prior to the end of the ‘Little Ice
Age’ (1845-1850; Ruess 2005). Several years with dra-
matic crop failure (esp. rotten potatoes) were the
main reason. Emigration was not only pushed by de-
sperate situations, but there were also pull factors.
The close causal correlation between negative climatic
consequences and emigration overseas is illustrated in
figure 5.7.

The title ‘Little Ice Age’ is not really proper: There
have been also warm periods in these five hundred
years. Ice was not a real problem for the people. As
mentioned above, glaciers advanced temporarily but
remained in the inner Alps. On the other side, these
‘dark centuries’ yielded very warm or respectively hot
periods. The natural reasons for these internal
changes can be found in less solar radiation (Sporer
and Maunder minimum; Rahmstorf/Schellnhuber
2006) and solar variability, partly in volcanism (de-
Menocal 200r1: 668). The latest hypothesis to explain
the Little Ice Age period was published by Lund,
Lynch-Stieglitz, and Curry (2006: 601): Relating to iso-
tope analyses in marine organisms, the North Atlantic
Current (Gulf Stream) should have been ten per cent
weaker than today. West and Middle Europe received
less warmth during the Little Ice Age. One effect was
that connections between Denmark and the Normans
on Greenland were interrupted. The Inuit population
pushed away the weak Vikings and took over their
settlements (Lamb 1982, 1989). In general, the atmos-
pheric cooling was connected with a distinct uncer-
tainty and irregularity concerning the course of sea-
sons - the basis for agricultural production (Hummler
1994). Figure 5.8 shows for the 16th century several
years in a row with bad weather conditions for suffi-
cient yields. Agrarian societies are very sensitive and
vulnerable to such events. Even short series of small
or missing yields can evoke an existential food crisis,
especially when trade connections or food imports
were undeveloped. This simple scenario still applies
to many less developed countries. Highly industrial-
ized countries with food reserves can also be affected.
These factors should be taken into account when con-
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Figure 5.7: The last phase of the ‘Little Ice Age’: Climate indices above the axis symbolize favourable years for
agricultural production etc, indices below (-x) represent precarious years with insufficient crops. The
correlation between bad years and the number of emigrants becomes clear. Source: Adapted from Ruess

(2005) with permission of the author.
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temporary global environmental changes are being

discussed.

Climate Change: A Trigger for
Growth and Collapse of High
Civilizations

55

After this rapid and cursory excursion through 20,000
years of climatic ‘ups and downs’, three additional ex-
amples will be discussed to emphasize the evident cor-
relation or interaction between climatic environmen-
tal conditions and cultural as well as social reactions.
The simple hypothesis is that to establish and main-
tain a structured and culturally highly developed soci-
ety requires an efficient and reliable primary sector.

5.5.1 Egypt

The famous Nilonian culture was a ‘child of the
desert’. During the postglacial Altithermal with its lus-
cious rainfalls (see section §.4.1 above), the Saharian
neighbourhood was a green open savannah - full of
animals and people. The River Nile and its opulent
valley oasis were only scarcely inhabited in those

times. The abundance of water seems to have been
less important or even a disadvantage for settlers.
Maybe the giant seasonal floods threatened the peo-
ple. Anyway, the livestock in the ‘green Sahara’ appar-
ently seems to have attracted people (Kropelin/Kuper
2007; Pachur 2006).

This changed when the postglacial Altithermal
ended around §300 yBP (3200 BC) and the savannah
dried out, and became a desert again (Kropelin/Ku-
per 2007). People retreated and, as ‘desert refugees’,
they discovered the oasis of the river Nile and its po-
tentials. Its floods diminished, could be controlled,
and served since then as the base of a new agriculture.
Irrigation was the technique and a guaranty for crops
during the whole year. Abundant fertility and high
productivity led to an immense population growth. A
feudal regime arose, supported by the surplus (the
Old Empire 2620-2100 BC). The famous pyramids
symbolize the welfare of the leadership and of the up-
per class. On the other side, without an abundant
food supply and of slaves and workers, the enormous
buildings and tombs could not have been realized.
(See Issar/Zohar 2004, 2007 on Egypt, and Bolle
2003 on the Mediterranean in general).

In Egypt, climatic worsening (i.e. expanding desert
conditions) led to the depopulation of the former sa-
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Figure 5.8: Reconstruction of weather and seasons in the 16™ century: Germany often suffered during the Little Ice
Age under several yearlong phases of bad weather conditions. The seasons strongly varied, were
incalculable, and prevent a successful sowing and crops. Famines and social crisis occurred frequently.

Source: Hummler (1994).
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vannahs, but it also contributed to innovative cultures
and civilizations outside these regions. This example
demonstrates the importance of a reliable access to
water. In times with declining rainfall and drought in
the width of land, waters from distant humid catch-
ments (Ethiopia, Uganda) formed the basis for a new
high culture. Such ‘exotic rivers’ like the Nile occur
rather often in dry lands and act as ‘arteries’ of rural
and urban life. Facing global environmental change,
even these opulent hydrological systems may change,
causing scarcities and conflicts (see the chap. 48 by
Adly/Ahmed and chap. 49 by Kameri-Mbote/Kindiki
in this vol. on water security in the Nile River Basin;
and chap. 68 by Ejigu on environmental conflicts in
the upper Nile Basin countries).

Nasca Civilization: Shifting Desert
Margins

5.5.2

Mysterious engravings - giant ‘geoglyphes’ - are the
most well-known characteristics of the Peruvian Nasca
civilization. Its fate can serve as an icon to demon-
strate the integrative relationship between human be-
ings, climate, and the topographic environment. The
previous Paracas culture developed between 800 and
200 BC, followed by the Nasca people. They lived
from 200 BC in the fertile river oasis in the Atacama
Desert close to the Pacific.

In the Middle of the Nasca Period (after 250 AD)
people suffered under increasing aridity. The effec-

tiveness of monsoonal rainfall decreased and the
desert margin shifted eastward. Nasca settlements
subsequently moved upstream into the mountains.
Culminating aridity about 600 AD probably caused
the collapse of the Nasca civilization (and of adjacent
cultures like the Moche further north). Geomorpho-
logical and paleo-ecological investigations support the
hypothesis that climatic drought (aridification) and
not - as hitherto assumed - El Nino events brought
the Nasca culture to collapse (Eitel/Hecht/Machtle/
Schukraft/Kadereit/ Wagner/Kromer/Unkel 2005).
Four hundred years later, the eastern Atacama
was reoccupied (during the late intermediate period
between 1000 and 1400 AD), what coincided with the
climatic optimum in Europe and in other parts of the
world. The desert then shrank into a small strip of
about forty kilometres. Ciudad Perdida or the ‘Lost
City’ (Unkel/Kadereit/Maichtle/Fitel/Kromer/Wag-
ner/Wacker 2006) is a giant archaeological witness
for the medieval comeback of the rainfall into the lo-
wer parts of the western Peruvian Andes. Archaeolo-
gists could document that this community - situated
elevated on a mountain saddle - had great importance
in trade and could supply itself from local rainfall and
nearby field terraces (Unkel/Kadereit/Maichtle/Eitel/
Kromer/Wagner/Wacker 2006).
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Figure 5.9: Phases of the Maya collapse during early medieval times: The main reason is to be seen in droughts and in
a great variability in rainfall. Source: Adapted from Arz/ Haug/Tiedemann (2007) with permission of the

authors.
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5.5.3 The Mayan Collapse: Natural Causes for

Cultural Dcline

The discussions and hypothesis about the collapse of
the Maya civilization (Yucatan Peninsula) are rather
old and contradictory.’ New investigations on sedi-

There are different positions to be found in the litera-
ture: e.g. Webster (2002) argues with the disproportion
between population and resources. In Culbert (1973) dif-
ferent opinions are presented. Demerest/Rice/Rice
(2004) hint at the complicated findings in different
archaeological sites and neglect uniform ecological
interpretations. Huntington (1915), as famous represent-
ative of deterministic explanations presumed, that an
increasing precipitation was responsible for the Mayan
collapse

mentary cores taken on the shelf north of Venezuela
prove that climatic changes - increasing drought and
great variability in rainfall - diminished the agrarian
productivity and water resources between 810 and 910
AD. Haug/ Gilinther/ Peterson/ Sigman/ Hughen/
Aeschlimann (2005) succeeded in reconstructing the
exact time schedule of the proceeding decline. In-
creasing aridity caused the collapse (figure 5.9). At
first, the region around Palenque (figure 5.10) and Ca-
lakmul was abandoned (AD 760-810), followed by
Copan and Caracol (AD 811-860), and finally in the
north with Uxmal (figure §5.11) and Chichén Itza (AD
861-910; figure 5.12; Arz/Haug/Tiedemann 2007; de-
Menocal 2001; Peterson/Haug 2005; Curtis/Hodell
1996).
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Figure 5.10: The Mayan Archaeological Site of Palenque, in Chiapas (Mexico) experienced its climax between the 7t
and 10™ centuries AD and was deserted by 950 AD. Source: photo by H. G. Brauch (January 2007).

i

Figure 5.11: The Mayan Archaeological Site of Uxmal, Yucatan (Mexico) that was suddenly deserted without any signs
of destruction from wars. Source: photo by H. G. Brauch (January 2007).

Before the decline of the highly civilized Mayas including reliable seasons, access to abundant water
started, an impressive growth in population and cul-  resources and fertile soils. This climate triggered a cul-
tural development took place. Living conditions were  tural development: A distinct subdivided social struc-
supported by favourable agricultural conditions, ture originated, comparable with other civilizations. It
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Figure 5.12: The Mayan Archaeological Site of Chichén Itza, Yucatan (Mexico). Source: photo by H. G. Brauch (January
2007).

is significant that high civilizations have often con-
structed impressive buildings with integrated astro-
nomic observatories: Priests and political leaders tried
to keep control over their people - by ‘observing’ the
climate as a basis of subsistence.

The dramaturgy of the cultural decline of the Ma-
yas, caused by worse climatic conditions, seems to be
similar in different times and regions, and may also be
a model for future developments: The basis of the
food supply deteriorated. The environment was
stressed, soils were overused and eroded, and water
became scarce. The starving and suffering people
were forced to abandon old values like solidarity and
common sense, and they became rebellious. Social di-
sturbances overthrew the hierarchic system and this
civilization lost its basic structure. Campaigns against
neighbours or emigration have often been a loophole
in critical situations.

Outlook on Present Global
Warming - Learning Lessons
from Climatic History?

5.6

Natural climatic fluctuations and variations were quite
common during the past millennia. Humankind has

definitely been influenced in its cultural development,
regardless of the type of political regime. Can one
draw lessons from 20,000 years of climate history for
the 21% century? How dramatic might the projected
change be (Rahmstorf/Schellnhuber 2006; IPCC
2007)? It may be assumed that natural warming - the
next climatic optimum after the precarious Little Ice
Age pessimum - is further enhanced by human activi-
ties.

The natural system was clearly influenced and
damaged by human activities since the beginning of
human settlements, but especially during the past 150
years (IPCC 1990, 19904, 1992, 2007). The present sit-
uation has never existed before in world history:
More than 6 billion people (causing an enormous
change of land cover) and huge emissions of carbon
dioxide from the burning of fossil fuels.

The effect of CO, emissions cannot be directly
determined, but to release fossil energy - i.e. of stored
solar radiation - within a short period and in enor-
mous quantities, undoubtedly will have an effect on
the atmospheric dynamic. In addition, there is an in-
creasing, accelerated consumption of the global land
surface and biosphere. The altered earth surface (pa-
rameters of albedo/= proportion of reflected solar
radiation, of vegetation cover, transpiration, surface
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water run-off, etc.) has also influenced the climate. In
total, the recent quality and quantity of the anthropo-
genic impact on the climate does not have any ancient
parallels. In Europe, the Near East and North Africa,
Antiquity and the Medieval period already caused
enormous landscape damages with climatic effects. In
both Americas and in Asia, the anthropogenic impact
on the earth’s surface was enforced in and since the
Renaissance by the immigration of Europeans.) Prob-
ably all these impacts have an additional lasting and al-
tering effect. As a result, from the perspective of this
author, the (pre)historic experiences and compari-
sons seem to be rather worthless - facing ‘totally’ new
atmospheric parameters (see Claussen/Brovkin/Gan-
opolski/Kubatzki/Petoukhov 2003 who argued that
“the past is not the future”).

But many physical rules will remain effective.
Warming will lead to more precipitation in some re-
gions. All global ecosystem margins will be on the
move. Especially some of the dry-land areas will profit
from the shifting desert margins, others will be the
losers. Kropelin and Kuper (2007) remarked on their
expeditions that parts of the eastern Sahara have re-
ceived more rainfall during the last few years. No-
mads graze their camels now, where a hyper-arid
desert existed during living memory. It is to be ex-
pected that the border of arable land and the timber
line will shift towards the Polar Regions and higher
into the mountains, similar to the post-glacial
Megathermal (chapter 5.4.1).

Looking backward and reconstructing ancient cli-
matic conditions can teach us general aspects of com-
plex interactions between environmental conditions
and human activities. This is indispensable for under-
standing the natural system, for prognostic, modelling
purposes, and even for the comprehension of social
behaviour or reactions. But what really will happen in
the macro- and meso-scale dimension depends on the
variable borders of air and water masses, chaotic reac-
tions, or very complex feedbacks and synergetic proc-
esses. Micro-scale changes and developments depend
on the specific geographical situation of the regional
features (on topography, drainage systems, settle-
ments and infrastructure, etc.).

Most likely there will be more disadvantages than
gains: The synergetic processes caused by the green-
house effect and the projected progressive warming
may have other consequences than the natural fluctu-
ations in the past. Frequency and magnitude of gales,
thunderstorms, or flooding are expected to increase
(IPCC 2007). The gradient between the cold arctic air
masses and warmer mid-latitude or tropical air may es-

calate. Permafrost will disappear in high mountains
and cause more mass movements (rock falls, land-
slides). Torrential rain will lead to a flooding of low-
lands or alluvial plains and landslides. A rising sea
level will threaten the areas along the coastline as well
as flat islands. Energy and water supply will be af-
fected by diminishing glaciers - there are many addi-
tional aspects to be considered.

Undoubtedly humankind with its more than six
billion people has changed the global ecosystem in
different ways, not only the atmosphere. Together
with all synergies and feed-backs, humankind has be-
come much more vulnerable than in the past. We
must face these challenges: Stop the emissions and
take actions to guard against the hazards and risks
mentioned above. Growing damages must be faced
because an overcrowded earth is much more put at
risk. There is no doubt about increasing social and
economic damages because even precarious sites have
been settled by the poor and vulnerable people.

Already now there are conflicts on the distribution
and use of scarce water resources. The expected shifts
in the ecosystem margins due to altering rainfall con-
ditions, new types of conflicts may arise or intensify.
The productivity of the arable land and pastures un-
derlies altering conditions, too. The social conflict po-
tential in large cities or in overcrowded areas and the
youth bulge especially in less developed regions is an-
other fact to be taken into account: Migrations with
all their consequences will be triggered and possibly
lead to violent conflicts. The spectre of human reac-
tions on changed natural conditions is widespread
and multiple.

The review of (pre-)historic interactions between
climatic fluctuations, evolving environmental changes
and human societies can be helpful for general assess-
ments and prognoses. But very simple deductions,
models, or parallels will be false - the world has be-
come too complex, as roughly described above. The
Nobel laureate in chemistry, Paul Crutzen, coined a
proper term by changing the name of the most recent
period in earth history - the late Holocene - into the
‘Anthropocene’. This term expresses very well the cre-
ative and pernicious human influences on the natural
global system (see below chap. 98 by Oswald/
Brauch/Dalby).

The quality and quantity of inputs have reached
new dimensions. Modern man is able to damage fun-
damentally or even destroy his basic living conditions.
Ancient cultures were adapted to natural milieus.
They profited or perished when climatic changes oc-
curred. Nature often constrained the society and de-
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termined the opportunities of human beings. Now,
humankind is able both to control the natural system
and to lose control. According to a report by the Brit-
ish economist Nicholas Stern (2006), the costs of not
acting will be much higher than early adaptation and
mitigation methods in coping with global and climate
change (Brauch/Oswald/Mesjasz/Grin/Kameri-
Mbote/Chourou/Dunay/Birkmann 2009).



6 Climate Change Impacts on the Environment and Civilization in the

Near East

Arie S. Issar and Mattanyah Zohar

6.1 Shifting Paradigms: From a
Determinist to an Anthropogenic
Model’

During the late 19™ and early 20" century, political ge-
ography or ‘geopolitics’ was dominated by a deter-
ministic paradigm that was launched by a group of
geographers in Germany (Friedrich Ratzel; Karl
Haushofer), in Sweden (Rudolf Kjellén) and the
United Kingdom (Halford J. Mackinder) as well as a
navy strategist in the United States (Alfred Mahan).?
This approach experienced a revival during the 1980’s
and 1990’s as ‘new geopolitics™, and since the 1990’s
also as ‘critical geopolitics™ that challenged many of
assumptions of their predecessors or as ecological ge-
opolitics or ‘political geo-ecology’ (Brauch 2003,
2005, 2005a).

1 This text is based on a summary of the book by Issar
and Zohar (2004/2007) published by Springer. This
original text was used with the permission of the pub-
lisher and modified and extended reflecting the detailed
comments and suggestions of two anonymous review-
ers.

2 See ia. Ratzel (11897 21903, *1923, 1882, 31909, 1898,
1969); Haushofer (1928, 1932); Kjellén (1915, 1916, 1917,
1924); Mackinder (1890, 1895, 1904, 1905, 1907, 1918);
Mabhan (1897, 1900, 19004, 1907, 1957). These references
were added by the lead-editor with the consent of the
authors.

3 See in France (Claval 1996; Chauprade 1999; Defarges
1994; Dussouy 1998, 2000; Gallois 1990; Lacoste 1976,
1980, 1984, 1987, 1993, 1996, 1997; Laid 1998); Germany
(Brill 1993, 1994, 1998), Italy (Ferro 1993; Jean 1995),
Spain (Vincens 1955, *1981), Israel (Bernstein 2000; Biger
1990; Kimmerling 1983; Kliot/Newman 2000; Newman
1999), in the UK (Dodds/ Atkinson 2000; Gray 1977,
1985, 1986, 1988, 1999; Parker 1985, 1988, 1988a) and in
the U.S. (Agnew (1993, 1993a, 1995, 1998, 2000);
Agnew/Corbridge 1989; Cohen 1963, 1982, 1991, 1991a,
1993). These references were added by the lead-editor
with the consent of the authors.

With regard to climate issues its main proponent
was the American geographer Elsworth Huntington
(1876-1947). The essence of this paradigm was that
the geographical-physical conditions, which are deter-
mined mainly by the climate and climate changes, de-
cide the character of the people, as well as their his-
tory (Huntington 1915).

Since the 1930’s this paradigm was replaced by the
anthropogenic model, which placed all blame for the
emergence and collapse of civilizations (including the
improvement and degradation of the natural systems
supporting them, such as water, soil, and vegetation)
on human mal-practice.’

The impact of the Sahelian droughts (1968-1984)
on the people of this region, the paleo-environmental
research as a function of the research concerned with
the greenhouse-effect, and the development of objec-
tive research tools, especially environmental isotopes,
bring an increasing number of geographers, archaco-
logists and historians to start shifting a significant part
of the blame back from man to climate changes and
other natural causes.®

In some aspects it is a revival of the deterministic
paradigm, but it can better be described as the emer-
gence of a new neo-deterministic paradigm. This em-
phasizes the dynamic interaction between the natural

4 See e.g. Dalby (1991, 1999); O Tuathail (1989, 1996,
2000); O Tuathail/Agnew (1992); O Tuathail/Dalby/
Routledge (1998). These references were added by the
lead-editor.

5 Representatives of the anthropogenic school are: Wool-
ley/Lawrence 1936; Albright 1949, Glueck 1968; Lowder-
milk 1946; Worster 1982; Evenari/Shannon/Tadmor
1971

6 The major representatives of this school are: Carpenter
1966; Braudel 1972; Le Roy Laudrie 1971; Lamb 1977,
1982, 1985; Issar 1990; Angelakis/Issar 1996; Issar/
Brown 1998; Brown 200r1; Yoshino/Domros/Annick/
Douguédroit/Paszyski/Nkemdirin 2006 (1997); Issar
2003; Issar/Zohar 2004, 2007.
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Figure 6.1: Overall Map of the Near East and Maps of Sub regions. Source: Issar/Zohar 2004/2007 reprinted with
permission of Springer Verlag.
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environment as decided by the geographical position,
climate, water, soil, vegetation, etc. and the human so-
ciety supported by that environment. This interaction
oscillates within the endurance capacity of both sys-
tems dictated by their sustainability, as well as by the
flexibility of the natural system and the agility of the
human mind.”

Issar and Zohar (2004, 2007) have shown that hu-
man society responds to change in the environment
by inventing new ways to cope with shortage. Yet,
once the changes were extreme, continuous and be-
yond the resilience capacity, catastrophe is imminent.
Moreover, each human society tends to overexploit
the natural resources and thus accelerate the collapse
of both systems. The recuperation may come when an
amelioration of the natural conditions occurs, or by
adopting new subsistence technologies or strategies
or the influx of new societies better adapted or more
innovative, enabling the development of a new level

7  The neo-deterministic paradigm is obvious in the work
of: Dalfes/Kukla/Weiss 1997; Issar 2003; Issar/Zohar
2004, 2007.

of tolerance and interaction between the systems. Re-
cently computerized models were introduced in order
to simulate the interaction between the various com-
ponents of the natural and human systems (Daily/
Ehrlich 1990; Roson 2003; Mendelsohn 2005).

This chapter concentrates on the major climate
changes, which have affected the Near East (figures
6.1, 6.2, 6.3, 6.4 and 6.5) during the last ten thousand
years, and will show that indeed these were concur-
rent with major transformations in the history of the
people of this region. In other words, the impact of
climate changes on the history and culture of the re-
gion along equi-chrono-zones (iso-time slices) will be
discussed.

The specific research question concerns the shift
of the pendulum of paradigms, from the extreme de-
terministic in the beginning of the 20™ Century to the
extreme anthropogenic since the mid of that century,
to the neo-deterministic paradigm. This paradigm ac-
knowledges the primary importance of climate
changes in shaping the history of human communi-
ties, especially in regions along the margins of the
deserts (warm and cold), but takes into consideration
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the role of human intelligence and innovation to amel-
iorate the impact of climate changes.

In order to answer this question the proto-history
and history of the Near East, from the establishment
of the first agricultural communities to the present
will be surveyed and the impact of climate change will
be discussed, for each change and for each region.

6.2 Constructing the Jig-Saw Puzzle

of Paleo-Climates of the Last Ten
Millennia

In their detailed analysis Issar and Zohar (2004,
2007) have used the following methods, which enable
scientists to reconstruct the climates of prehistoric
and historical times. These include geomorphologic
observations such as ancient sea, lake, and river levels,
environmental isotopes ratios (like oxygen 18/16, deu-
terium/hydrogen, carbon 12/13) in deposits of stalag-
mites and shells, tree rings, and pollen assemblages.
Some case-studies like that of the sea levels of the
Dead Sea, the stalagmites of the Soreq cave near Jeru-
salem (figure 6.6.), and the trees from the Roman
siege ramp of Masada have been discussed in the
book in detail (Issar/Zohar 2004: 30-33; 2007: 27-
30). In the attempt of portraying the causes and ef-
fects of climate changes on Near Eastern societies, the
results of recent archaeological, historical, and socio-
economical field work have been interwoven with the
picture obtained by the geo-physical methods.

They distinguished among the following major
theories, which try to explain the reasons for these
changes. In the first place the deterministic paradigm
focusing only on climate changes and as already men-
tioned this was the leading paradigm since the end of
the 19" century up to the 1930’s. The opposing opin-
ion was that suggesting the anthropogenic paradigm,
according to which all blame was put on the human
society for its failures. One of the major blames was
the humans’ interference with the natural processes
and thus causing environmental, economic and politi-
cal crises.

The region is located along the northern margins
of the desert belt of the Sahara and Arabia (figure
6.1). Because the borderline moved considerably a few
times during the last ten thousand years, this region is
an optimal area for studying the reverberating coun-
teraction between the natural and the cultural human
systems. The fact that in this region writing and thus
documentation was first invented enables to explore
its history to greater depth (Neumann/Sigrist 1978;
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Neuman,/Parpola 1987; Hallo/Simpson 1998; Kramer
1963; Weiss 1986).

Figure 6.2: Map of Mesopotamia. Source: Issar/Zohar
2004/2007 reprinted with permission of

Springer Verlag.
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As the availability of water in a semi-arid region is sea-
sonal and random the storage of water, on a seasonal
and multi-annual basis is essential. Natural storage of
water is provided either by sub surface water bearing
rocks, or by rains falling on neighbouring areas where
the climate is more humid. From this point of view
the Middle East has a five-fold pattern. The most east-
erly fold, the Iranian plateau, depends on the storage
of ground water in its alluvial fans. The valley of Mes-
opotamia (figure 6.2) depends on the subsurface stor-
age of the Tauride and Zagroide mountain chains,
from which the big springs feeding its big rivers
emerge. The most south-western river valley of the
Nile (figure 6.3) depends on the humid and semi
humid climate system of the tropics and subtropics.
The central mountainous terrain, in which the Judean-
Syrian arch (figure 6.4) interconnects with the Tau-
rides and Zagroides arches (figure 6.5), the storage is
provided by ground water aquifers, built mostly of
karstified limestone rocks (Shuval/Dweik 2007).

Artificial storage is either by irrigation, when wa-
ter available during the rainy season is stored in the
soil, or by cisterns and dams. The history of the
spread and survival of human societies in this region
was interrelated with his capacity to invent new meth-
ods of storage (Issar 2007a).
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Figure 6.3: Map of Egypt. Source: Issar/Zohar 2004/

2007 reprinted with permission of Springer
Verlag.
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Through the long history of this region, the two great
rivers flood plains of the Euphrates and Tigris (figure
6.2) as well as of the Nile (figure 6.3) have been the
locales of big water projects, contrived by states and
empires while the mountainous regions have typically
been subdivided into small ethnic and often political
entities, each drawing an independent water supply
from springs and wells, plus rainwater collected in cis-
terns.

Historically, the low-land empires repeatedly en-
deavoured to exploit the diversity of resources availa-
ble in the adjoining hills and the mountains to widen
their own imperial domains (table 6.1, figure 6.6).
Thus, warfare with neighbouring native tribes or na-
tions and collisions with similar aspirations of another
power were unavoidable: examples were the Akkadian
empire of the third millennium BCE, the Egyptians
and Hittites of the second, or the Assyrian and Per-
sian Empires the latter emerging from the irrigated
plains of their dissected plateau joined the contest.
Later on, Hellenistic dynasties and Rome extended

Arie S. Issar and Mattanyah Zohar

Figure 6.4: Map of the Levant. Source: Issar/Zohar 2004/
2007 reprinted with permission of Springer
Verlag.
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their rule over the whole region. Roman dominance
cannot be understood without appreciating the ef-
forts invested in civil engineering, such as aqueducts
and roads. The conquest of the entire area by the Ar-
abs under the banner of Islam, with the exception of
the northern highlands, concurred with one of the
warmest and driest periods in recorded history (Issar
1990, 2003; Issar/Zohar 2004, 2007).

Special sections dedicated to various important
topics are appended. The first deals with the techno-
logical evolution of means of harvesting, storage,
transportation, and lifting of water. Irrigation meth-
ods, from simple ditches and canals bringing water
from the outlets of springs to diversion dams on small
rivers and the large-scale irrigation systems of Meso-
potamia and Egypt, to the Roman aqueducts are de-
scribed and their history discussed. Water wells as a
system to draw water from subsurface storage since
the Neolithic period to modern times include the Ira-
nian Qanats (i.e. chain of wells), the deep rock-cut
wells and galleries of the Canaanite and Israelite
walled cities, the storage systems of reservoirs and cis-
terns, as well as the evoluti