
Research Workshop on  

Migration and the Environment: 
Developing a global research agenda 

16-18 April 2008, Munich, Germany with support from the Rockefeller Foundation  

 



  

                    

                       

  

with support from  
the Rockefeller Foundation 

Research Workshop on Migration and the Environment:
Developing a global research agenda 

16-18 April 2008, Munich, Germany 

Contents 

PROGRAMME......................................................................................................................................2

PARTICIPANTS ...................................................................................................................................6

EXPERTS..................................................................................................................................6
ORGANISING COMMITTEE ...........................................................................................................7
COLLABORATING PARTNERS .......................................................................................................7

CONCEPT NOTE..................................................................................................................................8

INTRODUCTION..........................................................................................................................8
OBJECTIVES .............................................................................................................................8
CENTRAL QUESTIONS.................................................................................................................9
DESIRED RESULTS.....................................................................................................................9

VENUE AND LOGISTICAL INFORMATION .......................................................................................11

DATE AND LOCATION................................................................................................................11
DIRECTIONS AND MAPS ............................................................................................................11

Arriving from the airport.....................................................................................................11
Meeting venue: Munich Re Headquarters..........................................................................11
Cosmopolitan Hotel, Munich..............................................................................................11
Reception location: Restaurant « Pepe e Sale »................................................................11
Restaurant recommendations in Munich............................................................................13

PARTICIPANT CONTACT INFORMATION ........................................................................................14

POSITION PAPERS ...........................................................................................................................29

  

������������	
�����������
���
���������




Research Workshop on Migration and the Environment:
Developing a global research agenda 

16-18 April 2008, Munich, Germany 

2 Contact: Dr. Koko Warner warner@ehs.unu.edu 

Programme 

Wednesday, 16 April 2008 

16:00 Workshop organising team session 

(Meeting point: Munich Re Foundation, Nikolaistrasse 15, 
80802 Munich 

19:00 Informal evening reception for all participants 

Reception location: Restaurant « Pepe e Sale » 
Wilhelmstraße 15 (see map on page 12) 

Thursday, 17 April 2008 

Location: Neuer Sitzungssaal (Room number  HG 01.178), Munich Re Headquarters 

Setting the scene: Environmental Change, Migration, Research Needs

9:00 – 9:30 Welcome
Thomas Loster, Munich Re Foundation 

Janos Bogardi, United Nations University  
Philippe Boncour, IOM 

9:30 – 10:00 Goals, structure and outcomes of the workshop

Frank Laczko, IOM, Koko Warner, UNU-EHS 

10:00-10:30 Coffee Break

Part I: Challenges and Approaches to Measuring the Migration/Environment Nexus 

10:30-12:30 A key question debated by researchers and policy makers is the validity of predictions 
of the scale of environmentally induced migration. Predictions by some commentators 
put environmental migration in the hundreds of millions; others have even questioned 
this concept of “environmental migration”.  

Measurement of the impact of environmental change includes meteorological and 
hydrological information, physical environmental data and data from scientific research. 
In order to assess the impacts of environmental change, however, this information has 
to be linked to existing statistics on migration (international and internal). This section 
of the workshop will discuss different approaches used by migration and environmental 
researchers to define and quantify environmentally induced migration. 
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5 minute position statements and discussion
• Assessment of current concepts, methods and data used to quantify the 

migration responses to the impact of environmental change and degradation  
• How is environmental migration currently being conceptualized in the literature 

(i.e. environmental refugees, etc)? 
• What are the limitations of current approaches? How can they be improved? 
• What are the projections of future environmentally induced migration in terms of 

numbers and geographical pattern? 
• Recommendations about appropriate methodological approaches for future 

work on measuring the environment and migration nexus 

Chair: 
Norman Myers, Oxford University 

Presenters:
Dominic Kniveton, University of Sussex, U.K 

Subashi Gulati, University of Delhi, India 
David Le Blanc, UN-DESA 

Expert discussion 

Rapporteur: 
Margret Karsch, Berlin Institute for Population and Development, Germany 

12:30-14:00 Lunch

Part II: Linking migration responses to environmental degradation and change 

14:00 – 15:30 While the general idea that environmental degradation and change contribute in some 
way to migration pressures is widely accepted, the more precise mechanisms are not 
well understood. Nor has research yet established the strength of the environment as a 
push factor in migration. This session will examine critical perspectives about 
mechanisms that link environmental change and migration, and seek for a 
differentiated understanding of how different environmental processes affect or could 
affect migration patterns in different regions. 

Examining these processes requires three sets of knowledge: knowledge of the 
affected regions, knowledge of the environmental processes in question, and 
knowledge of how the local or regional context combined with environmental factors 
affects migration. Of particular interest, this section will discuss profiles of what groups 
are most likely to migrate and the interplay of local adaptive capacity to contribute to 
migration, or to dampen the effects of environmental change on migration.  

5 minute position statements
• How do different types of environmental changes (gradual changes vs. extreme 

environmental events) affect migration decisions with respect to the choice of 
destinations (internal vs. international) and the length of stay? 

• How does the adaptive capacity of a community or area affect the decision to 
migrate? 
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Chair: 
Andrew Morton, UNEP  

Presenters:  
Graeme Hugo, University of Adelaide, Australia 

Mohammed Hamza, Stockholm Environment Institute, Oxford 
Michelle Leighton, University of San Francisco, U.S.A 

Discussion 

Rapporteur 
Laurent Le Page, Université de Montreal, Canada 

15:30-16.00 Coffee Break

16:00-18:00 • What are the regional patterns of migration related to environmental 
degradation? 

• What are the most important mechanisms linking migration and desertification 
in Latin America? 

• What are the most important mechanisms linking migration and environmental 
issues in Africa? 

• What are the most important mechanisms linking migration and environmental 
issues in Western China? 

Chair:  
M.J. Mbonile, University of Dar es Salaam, Tanzania

Presenters:  
Cesar Morales, ECLAC, Chile 

David Mkwambisi, University of Malawi 
Yan Tan, Flinders University, Australia 

Expert Discussion 

Rapporteur: 
Cecilia Tacoli, IIED, U.K.  

19:30 Dinner
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Friday, 18 April 2008 

Location: Neuer Sitzungssaal (Room number  HG 01.178), Munich Re Headquarters 

Part III: Policy Scenarios and Migration Consequences: 
Challenges for Research 

9:00 – 11.00 Global strategies and national policies are needed in order to study, plan for, adapt to 
and mitigate the processes and effects of environmental change. The movement of 
people and the implications for migration management are key elements which need 
to be factored in. Gradual and sudden environmental changes are resulting in 
substantial human movement and displacement. The scale of such flows, both 
internal and cross-border, is expected to rise, with unprecedented impacts on lives 
and livelihoods.  Such migration has positive and negative effects on both the local 
coping capacity and the environment in areas from which these migrants originate, as 
well as in their temporary or permanent destinations. Increased migration can 
contribute to further environmental degradation, but it can also be a coping 
mechanism and survival strategy for those who move.  

This session will focus on policy responses and options in relation to environmental 
migration whether it is due to gradual or extreme environmental change as well as the 
consequences of migration on the environment.  It will also consider what kind of 
research (interdisciplinary, action-oriented, etc.) is needed in order to better inform 
policy. 

5 minute position statements
• What are the consequences of environmentally induced migration for the places 

of origin and destination and migrants themselves? 
• What kind of research is required to support the work of international 

organisations, including international financial institutions and humanitarian 
organisations?  

• What research is needed to help policy makers plan for issues surrounding 
migration and environment?  

• What are the implications of the relationship between climate change and 
migration for future migration scenarios?  

Chair:  
Philippe Boncour, IOM 

Presenters: 
Andrew Morton, UNEP 

Tony Oliver Smith, University of Florida, U.S.A 
Oli Brown, Institute of Sustainable Development, Geneva 

Expert Discussion 

Rapporteur: 
Philippe Reuchlin, OSCE 

11:00-11:15 Coffee Break
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11:15-13:00 Part IV: Wrap up and Looking forward 

Chair: Frank Laczko, IOM and Janos Bogardi,UNU-EHS 

Synthesis of the previous sessions and identification of main research gaps 

Reflections: 
Susan Martin, Georgetown University, U.S.A. 

Discussion of a framework proposal for developing a global research agenda 

Reflections: 
Claudia Juech, Rockefeller Foundation 

13:00-14.30  Lunch and close of workshop

Participants 

Experts 
1. Mr. Marc Baltes, Organisation for Security and Cooperation in Europe  (OSCE), Luxembourg 
2. Ms. Robin Bronen, University of Alaska Fairbanks, USA 
3. Mr. Oli Brown, International Institute for Sustainable Development (IISD), UK 
4. Prof. Subhash Gulati, Institute of Economic Growth (IEG), India 
5. Dr. Mohamed Hamza, Stockholm Environment Institute, Oxford office, UK 
6. Prof. Graeme Hugo, The University of Adelaide, Australia 
7. Dr. Margret Karsch, Berlin Institute for Population and Development, Germany 
8. Dr. Dominic Kniveton, University of Sussex, UK 
9. Mr. David LeBlanc, UN Department of Economic and Social Affairs (UNDESA), France 
10. Prof. Michelle Leighton, University of San Francisco, USA 
11. Prof. Laurent LePage, University of Quebec at Montreal, Canada 
12. Prof. Susan Martin, Georgetown University, USA 
13. Prof. M.J. Mbonile, University of Dar es Salaam, Tanzania 
14. Dr. David Mkwambisi, University of Malawi, Malawi 
15. Dr. Cesar Morales, ECLAC (CEPAL), Chile 
16. Prof. Norman Myers, Oxford University, UK 
17. Prof. Tony Oliver-Smith, University of Florida, USA 
18. Mr. Philip Reuchlin, Organisation for Security and Cooperation in Europe  (OSCE), the 

Netherlands 
19. Dr. Cecilia Tacoli, International Institute for Environment and Development (IIED), Italy 
20. Dr. Yan Tan, Flinders University of South Australia, China 
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Organising committee 
21. Professor Janos Bogardi, United Nations University Institute for Environment and Human 

Security (UNU-EHS) 
22. Dr. Koko Warner, United Nations University Institute for Environment and Human Security 

(UNU-EHS)  
23. Dr. Frank Laczko, International Organization for Migration (IOM) 
24. Mr. Jobst Koehler, International Organization for Migration (IOM) 
25. Ms. Christine Agharazam, International Organization for Migration (IOM) 
26. Ms. Olivia Dun, United Nations University Institute for Environment and Human Security (UNU-

EHS) 
27. Mr. Thomas Loster, Munich Re Foundation 
28. Ms. Eva Stiepel, Munich Re Foundation 

With 
29. Mr. Christian Barthelt, Munich Re Foundation 
30. Dr. Tamer Afifi, United Nations University Institute for Environment and Human Security (UNU-

EHS)  
31. Ms. Xiaomeng Shen, United Nations University Institute for Environment and Human Security 

(UNU-EHS) 
32. Mr. Marc Stal, United Nations University Institute for Environment and Human Security (UNU-

EHS) 

Collaborating partners 
33. Dr. Claudia Juech, Rockefeller Foundation 
34. Dr. Maryam Niamir-Fuller, United Nations Environment Program (UNEP) 
35. Mr. Andrew Morton, United Nations Environment Program (UNEP) 
36. Dr. Philippe Boncour, International Organization for Migration (IOM) 
37. Ms. Liza Leclerc, United Nations Environment Program (UNEP) 
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Concept Note 

Introduction 
“Environmentally induced migration” – or “environmental migration” for short – has so far received little 
attention from a scientific perspective… patterns of cause and effect relating to environmental migration 
remain largely unexamined”, (World in Transition, Climate Change as a Security Risk, German Advisory 
Council on Global Change, 2007). 

Although it has often been argued that environmental change (including climate change) hold the potential to 
displace millions of people during the next few decades, there are widely varying estimates of the likely 
number of people who may be affected by environmental migration. Such estimates, although often highly 
speculative, draw attention to the fact that we know very little about the likely impact of changes in the 
environment on migration. Nor do we know much about how expected changes in migration patterns are likely 
to affect the environment. Policy makers lack the information necessary to prepare for, prevent, or respond to 
environmental migration in an effective manner. 

Objectives 
In collaboration with the United Nations Environment Programme (UNEP), the United Nations University 
Institute for Environment and Human Security (UNU-EHS) and the International Organization for Migration 
(IOM) have co-organised this workshop to bring together a diverse group of international experts in the fields 
of migration, social vulnerability, and environmental research. The meeting is hosted by the Munich Re 
Foundation (MRF) at the Munich Re headquarters and generously supported by the Rockefeller Foundation. 
The workshop will contribute to the understanding of the link and implications of climate change and 
environmental degradation for migration and policy. Invited experts will help develop the strategy, structure 
and tools needed to produce high calibre, evidence-based research related to migration and the environment. 

To increase the knowledge base on the migration-vulnerability-environment nexus, participants in the 
Migration and the Environment Research Workshop will: 

• Develop a research agenda 

o Identify key questions, research themes and innovative research methods needed for more 
accurate data collection and cross-cutting approaches to migration and the environment;  

o Compare perspectives on migration, the environment, and social vulnerability;  

• Identify priority areas of research for policy makers 

o Assist governments to better manage the likely effects of environmental change on 
migration and develop long-term strategic policy with regard to migration and the 
environment. 

• Expert task force 

o Create momentum among a core research network of experts to carry research strategy 
forward. 

o Contribute to policy learning by promoting the dissemination of the research results and 
information based on these approaches to data collection and research; 

The workshop attendance is by invitation only and limited to approximately 25 invited experts and about 15 
participants from organising institutions. This small group size should facilitate discussion and debate. 
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Central questions 
The planned Migration and Environment Expert Workshop poses a group of questions designed to help 
address the emerging debates surrounding environmental change and degradation and migration. The 
workshop will assemble an authoritative group of experts to debate these questions and define the priorities 
for future policy-oriented research on the subject of environmental change and migration.   
The following questions will provide the foundation of the discussion at this workshop. Invited experts will be 
requested to prepare for the event, either to write short papers on a given question or to comment on another 
author’s work during the discussions. Participants´ papers will be used in advance as the mechanism for 
communicating complex and substantive information. The workshop will be organised around discussions and 
responses to the brief perspectives rather than formal presentations. The working language at the workshop is 
English. 

The questions addressed at the workshop are clustered around the following three themes: 

• Challenges and Approaches to Measuring the Migration/Environment Nexus 

o What concepts, methods and data are used to quantify migration responses to the impact 
of environmental change and degradation?  

o How is environmental migration defined in the literature (i.e. environmental refugees, etc)? 
What are the advantages and disadvantages of these definitions? 

• Linking Migration Responses to Environmental Degradation and Change 

o What are the mechanisms linking migration and environmental degradation and change?  

o Who is most likely to migrate in areas affected by environmental changes?  

o What are the consequences of environmental migration for the places of origin and 
destination and migrants themselves? 

• Policy Scenarios and Migration Consequences 

o What are the implications of the relationship between environmental change/degradation 
and migration, for both research and policy?  

Workshop organisers asked about half of the participants to prepare short position papers on these three 
themes, and the other experts to comment on these positions. Through rich debate an exchange of 
perspectives, the workshop participants will identify concrete areas where policy-oriented research is needed. 

Desired results 
The organisers hope that the workshop will contribute to the development of a “state-of-the-science” 
perspective on the four focusing question areas, in recognition of different scientific perspectives on these 
issues. The workshop organisers will prepare a synthesis report and subsequent peer-reviewed publication 
related to environmentally-induced migration. Understanding these topics is of critical importance to decision 
makers in a range of settings, and we believe that a focused, scientifically strong report can establish a 
precedent for a future in-depth consideration of environmentally induced migration.  

During the research workshop, participants will be asked to make concrete recommendations as to what type 
of research is needed to advance understanding of the link between migration and environment. A framework 
document for developing a research agenda will be presented at the workshop Organisers will also explore 
with participants whether there is an interest in forming an international taskforce to develop the research 
agenda further with other stakeholders that are not present at the meeting.  
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Additionally, recommendations generated at the April workshop will be channeled into two sets of activities: 

• Capacity-building and research/operational programming: 

o At its summer academy on “Environmental change, migration, and social vulnerability” in 
2008, the Munich Re Foundation and UNU-EHS will disseminate the synthesis report and 
major recommendations of the expert group meeting, and challenge participants to critically 
examine the research agenda arising from the April workshop. The academy reaches 40 
experts, including 25 young professionals, and a wider network of 100 researchers working on 
social vulnerability issues. 

o The purpose of creating research framework and subsequently a global programme of work is 
to help the International Organization for Migration (IOM) strategically plan their environmental 
change, migration and humanitarian activities in the future.  

• Promoting policy dialogue on the theme of migration and environment: 

o The research agenda and recommendations will be shared at the 29 April international 
conference on Climate Change and Forced Migration in London. The report of the 16-18 
Munich workshop will complement the London event which will bring together high-level 
participants  from a range of backgrounds to discuss how climate change will affect migration 
patterns and how policymakers should respond. 

o The research agenda and recommendations from the April workshop will be presented at the 
International Conference on Environment, Forced Migration, and Social Vulnerability (EFMSV, 
www.efmsv2008.org) in Bonn, October 2008. About 300 to 400 experts in the field of the 
environment and migration are expected to attend this conference, which will be coordinated 
with and precede the 13th International Metropolis Conference, the largest annual meeting of 
migration experts (also in Bonn in October 2008) and the 2008 Global Forum on Migration and 
Development in the Philippines. 

o Another potential venue for the promotion of policy dialogue and the outcomes of the Munich 
workshop, such as the research framework, include the upcoming IOM/UNITAR/UNFPA two 
day event on Migration and the Environment, being held on May 8-9, 2008 in New York, in the 
context of the their joint Migration and Development work shop series. The participants will 
represent a mixture of academics and high level policy makers. The first day will be an expert 
meeting and will look at the nexus between the two issues from a holistic perspective, by 
bringing together academics, representatives of UN agencies and other IOs, NGOs and the 
private sector, with the aim of filling the information gap and to promote multi stakeholder 
approaches. The second day will be dedicated to discussions with the Permanent Missions 
and other partners in New York. 
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Venue and logistical information 

Date and location 
The workshop will take place over one evening and two full days 16 - 18 April 2008 at Munich Re 
headquarters in Munich, Germany (Königinstr. 107). The informal reception will take place at the restaurant 
“Pepe e Sale”, located at Wilhelmstraße 15 (see map below). The meetings will take place at Munich Re 
headquarters, room “Neuer Sitzungssaal (Room number  HG 01.178). 

Directions and maps 

Arriving from the airport 
You may take a taxi at your own expense to the workshop venue. The taxi fare will be around 50-60 Euro. 

How to get from the airport to the hotel by public transportation:
The airport is located 37 km north of Munich. The S-Bahn lines S1 and S8 will take you downtown. Take either 
one of them and get off at the station "Marienplatz". Here change to the underground lines U3 (direction 
Olympiazentrum) or U6 (direction Garching-Hochbrück) and travel three stops until "Giselastraße". Leave the 
underground station and walk down Leopoldstraße about 200 meters outbound until Hohenzollernstraße. Take 
a left onto Hohenzollernstraße. The Hotel Cosmopolitan is on the left side of the street, about 75 metres down 
the road 

If you require assistance or directions upon arriving in Munich, particularly around the Munich Re headquarters, 
you may contact Ms. Eva Stiepel of the Munich Re Foundation (mobile phone number: (+49) 0160-7433798).

Meeting venue: Munich Re Headquarters 
The workshop will be held on Thursday April 17th and Friday April 18th at Munich Re headquarters in Munich, 
Germany. See the map below. You will need to bring identification (such as a passport) to gain entrance into 
the Munich Re building. The security has your name on a list for the expert workshop and after entering the 
building you will be led to the workshop meeting room, the Neuer Sitzungssaal (Room number HG 01.178). 
You will also see workshop signs as you enter the Munich Re building that will guide you to the workshop 
meeting room. Coffee will be served outside of this meeting room, and the group will eat lunch together on the 
Munich Re premises. 

Cosmopolitan Hotel, Munich 

Hotel Cosmopolitan 
Hohenzollernstraße 5 
80801 Munich, Germany 
Tel:  +49 (0)89 38 381-199 
Fax: +49 (0)89 38 381-111 
www.cosmopolitanhotel.de/
  
Booking reference: MÜN-160408
Breakfast is included. 

Reception location: Restaurant « Pepe e Sale » 
The reception for all workshop participants will begin at 19:00 at the Restaurant “Pepe e Sale” around the 
corner from the Cosmopolitan Hotel (refer to the map on page 12). The restaurant is located at Wilhelmstraße 
15. The reception is informal and will allow participants to get to know one another, and have a light dinner. 
We look forward to meeting you on Wednesday evening before the workshop begins on Thursday morning. 
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(source: maps.google.com) 

1: Munich Re Headquarters  Königinstraße 107 
2: Cosmopolitan Hotel  Hohenzollernstraße 5 
3. Pepe e Sale   Wilhelmstraße 15 
4. Munich Re Foundation Nikolaistraße 15 
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Restaurant recommendations in Munich 
Participants are free to make their own dinner arrangements on Thursday evening, to allow enjoying the lovely 
surroundings in Munich and more one-on-one discussions. You will find a large array of restaurants, but here are 
four suggestions to give you a local orientation. 

• Osterwaldgarten 

Within walking distance from hotel Cosmopolitan and MR (~15 minutes), good-quality Bavarian food, 
moderate prices 
Keferstr. 12 
Tel: 80802 München 
+49 (0)89 384 050-40 
www.osterwaldgarten.de

• Marktwirt 

Bavarian food, downtown - close to the Viktualienmarkt 
Heiliggeiststrasse 2 
80331 München  
Tel: +49 (0) 89 / 23 24 11 33 
www.marktwirt.com

• Nabucco 

Italian, (~15-20 minute walk from hotel or taxi), moderate to medium prices 
Erich-Kästnerstr. 21 
80796 München 
Tel: +49 (0)89 300 022 33 

• Sangam 

Indian, within walking distance from hotel (5 minutes), moderate prices 
Franz-Joseph-Str. 28 
80801 München 
Tel:+49 (0)89 340 232 15 
www.sangam-online.de
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Participant contact information 

Dr. Tamer AFIFI  
Junior Academic Officer, Social Vulnerability and Environmental Migration Section 
United Nations University Institute for Environment and Human Security (UNU-EHS) 
Hermann-Ehlers Strasse 10 
Bonn 53113 
Germany 
Tel.: +49 (0)228 815 0232 
Email: afifi@ehs.unu.edu 
Website: http://www.ehs.unu.edu/ 

Tamer Afifi is a Junior Academic Officer at the United Nations University - Institute for Environment and 
Human Security (UNU-EHS), Bonn, Germany. His main work is on the topic of environmental change and 
forced migration. He holds a PhD in Economics (International Trade) from the University of Erlangen-
Nurnberg, Germany, a Master of Arts in Economics of Development from the Institute of Social Studies, The 
Hague, The Netherlands, and a Bachelor of Science in Economics from the Faculty of Economics and Political 
Science, Cairo University, Egypt. Prior to his work at UNU-EHS, Afifi joined the Bonn International Graduate 
School of the Center for Development Research (ZEF)—Department of Economic and Technological 
Change—University of Bonn, Germany, as a Junior Researcher. In parallel, he works at the Economics 
Department of the Faculty of Commerce, Sohag University, Egypt, as a Junior Lecturer. 

………………………………………

Ms. Christine AGHARAZAM  
Project Officer, Research and Publications Division
International Organization for Migration (IOM) 
17, Route des Morillons 
Geneva CH-1211 Geneva 19 
Switzerland 
Tel.: - 
Email: CAghazarm@iom.int 
Website: http://www.iom.int 

Christine Aghazarm is currently a Project Officer in the Research and Publications Unit of the International 
Organization for Migration (IOM) in Geneva.  She has recently finished coordinating a research project on 
Gender and Labour Migration in Asia.  Current projects involve a regional overview of migration policies in the 
Black Sea region based on a series of migration profiles and the publication of a counter trafficking edited 
volume. Prior to joining IOM in 2006, she conducted research on the social integration of refugees in London 
and Rome. She also did case work for the British Red Cross Refugee Unit, and collaborated with the 
Observatory on the Balkans in Italy where she carried out initial research on immigration to Italy. She obtained 
her BA in International Studies and History from American University in Washington, DC and  MSc in Social 
Policy from the London School of Economics. 

………………………………………

Mr. Marc BALTES  
Office of the Co-ordinator of OSCE Economic and Environmental Activities 
Organisation for Security and Cooperation in Europe  (OSCE) 
Wallnerstrasse 6 
Vienna 1010 
Austria 
Tel.: +43 1 514 36 6742 
Email: Marc.Baltes@osce.org 
Website: http://www.osce.org/ 
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Marc Baltes was born in Luxembourg in 1963. He graduated from the University of Lausanne, Switzerland, 
with a Master's Degree in Political Science. In 1990 he was appointed Second Secretary at the Luxembourg 
Mission to the United Nations in New York. From 1992 to 1996 he worked for the United Nations Conference 
on Trade and Development (UNCTAD), with postings in Kuala Lumpur, Malaysia and at UNCTAD 
Headquarters in Geneva, to co-ordinate technical assistance projects in Africa, Asia, the Caribbean and the 
Middle East. In 1996 Mr. Baltes returned to the Luxembourg Mission to the United Nations in New York to 
become First Secretary. In 1999, he moved to Brussels to work as Adviser to the Luxembourg Representation 
to the Western European Union (WEU) and NATO. In March 2000, Mr. Baltes was appointed to the OSCE 
Secretariat in Vienna, where he is presently holding the position of Senior Advisor to the Co-ordinator for 
OSCE Economic and Environmental Activities. 

………………………………………

Mr. Christian BARTHELT  
Intern 
Munich Re Foundation 
Königinstrasse 107 
München 80802 
Germany 
Tel.: +49 (0)89/38 91-2634 
Email: cbarthelt@munichre-foundation.org 
Website: www.munichre-foundation.org 

Christian Barthelt, born in 1982, has been an intern with the Munich Re Foundation since April 2008. The 
internship is one of his last steps before achieving his diploma in economic geography. He is currently working 
on his dissertation about “The Learning Region – a case study in the National-Park-Region Bayerischer Wald”, 
which will be finished soon. At the university, he focused on regional networks, sustainability and tourism in 
developing countries. 

………………………………………

Professor Janos BOGARDI  
Director 
United Nations University Institute for Environment and Human Security (UNU-EHS) 
Hermann-Ehlers Strasse 10 
Bonn 53113 
Germany 
Tel.: +49 (0)228 815 0201 
Email: bogardi@ehs.unu.edu 
Website: http://www.ehs.unu.edu/ 

Janos J. Bogardi graduated in Civil Engineering with special emphasis on water resources and agricultural 
water resources development at the Technical University of Budapest, Hungary. After obtaining a post 
graduate Diploma on Hydrology from the University of Padua, Italy, he earned his PhD in Civil Engineering at 
the University of Karlsruhe, Germany. He was honoured to receive the title of ‘Doctor Honoris Causa’ from the 
Agricultural University of Warsaw, Poland, and the Technical University of Budapest. After his activities as 
Assistant Professor at the Institute for Water Resources Management of the Technical University of Budapest, 
his professional activities took him as scientific staff to the Federal Institute for Hydraulic Engineering in 
Karlsruhe, and the University of Karlsruhe, respectively. He alternated these posts with expert assignments for 
German consulting engineers in Darmstadt and Essen. In the following three years he was then seconded by 
the German Agency for Technical Co-operation (GTZ) to the Asian Institute of Technology (AIT) in Bangkok, 
Thailand. Subsequently he became professor for Hydraulics and General Hydrology at the Agricultural 
University of Wageningen, The Netherlands, for almost eight years. Janos Bogardi’s trajectory at the United 
Nations started at the United Nations Educational Scientific and Cultural Organization (UNESCO) in Paris, 
France, as Senior Programme Specialist and then Chief of the Section on Sustainable Water Resources and 
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Management. In 2003 he was appointed Director of the United Nations Institute for Environment and Human 
Security (UNU-EHS) in Bonn. He has authored, co-authored, and edited more than 170 publications including 
books, journal papers, research reports, lecture notes, as well as numerous articles for the media. 

………………………………………

Dr. Philippe BONCOUR  
Head of International Dialogue on Migration Division 
International Organization for Migration (IOM) 
17, Route des Morillons 
Geneva CH-1211 Geneva 19 
Switzerland 
Tel.: +41 22 717 91 11 
Email: PBONCOUR@iom.in 
Website: http://www.iom.int 

Philippe Boncour is currently the Head of the International Dialogue on Migration Division in the Migration 
Policy, Research and Communication Department of the International Organization for Migration (IOM), 
Geneva. Prior to joining IOM in 2002, he was the Director of Development and Communication of the Alliance 
Française Worldwide Network. He spent most of his career working for the French Ministries of Cooperation 
and Foreign Affairs in various capacities, including advisor to the Minister of Education of Cameroon, special 
advisor to the Minister of Culture of Côte d’Ivoire and Counselor in charge of Education and Research at the 
French Embassy in Dakar. He received his doctorate from the University Paris IV-Sorbonne. 

………………………………………

Ms Robin Bronen 
University of Alaska/Fairbanks 
Reslience and Adaptation Program 
P.O. Box 757500 
Fairbanks 99775 
USA 
Tel.: +1 907 258 3280 
Email: rbronen@yahoo.com 
Website: http://www.uaf.edu/

Robin Bronen is an immigration attorney, the executive director of the Alaska Immigration Justice Project and a graduate 
student in the Resilience and Adaptation Program at the University of Alaska Fairbanks. 

………………………………………

Mr. Oli BROWN  
Environment and Security, Trade and Investment 
International Institute for Sustainable Development (IISD) 
9 chemin de Balexert, 
Chatelaine 
Geneva 1219 
Switzerland 
Tel.: +41 (0) 22 917 8630 
Email: obrown@iisd.org 
oli_brown@email.com 
Website: http://www.iisd.org/ 

Oli Brown is a program manager and policy researcher for IISD's Trade and Investment, and Security 
programmes. He also co-ordinates the Trade Knowledge Network - a network of developing country research 
organisations working on the ways in which trade and investment policies can promote and enable sustainable 
development. He joined IISD in late 2004. With a first degree in Social Anthropology and a Masters in 
International Relations, Oli spent two years in Nepal managing education and conservation projects and a 
year and a half as a trade policy researcher for Oxfam GB. He has completed consultancies for the UNDP, the 
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International Organization for Migration and International Alert and has written on a wide range of trade, 
environment and sustainable development issues. 

………………………………………

Ms. Olivia DUN  
Research Associate, Social Vulnerability and Environmental Migration Section 
United Nations University Institute for Environment and Human Security (UNU-EHS) 
Hermann-Ehlers Strasse 10 
Bonn 53113 
Germany 
Tel.: +49 (0)228 815 0243 
Email: dun@ehs.unu.edu 
Website: http://www.ehs.unu.edu/ 

Olivia Dun is a research associate and joint PhD candidate with United Nations University Institute for 
Environment and Human Security (UNU-EHS), Bonn and the University of Sydney, Australia. Her PhD 
research is focusing on the role of the environment in forcing people to migrate and the level of protection, aid 
and assistance provided to such migrants. She is also working for the Environmental Change in Forced 
Migration Scenarios (EACH-FOR) project and has experience conducting research in South-east Asia and the 
Pacific Islands. Olivia has obtained a Master of Arts (Forced Migration, Asylum and Refugees) degree from 
Charles Sturt University, Australia and a Bachelor of Science (Environmental) degree from the University of 
Sydney. From 2003 – 2007 she spent four years working for the Australian Department of Immigration and 
Multicultural Affairs particularly on refugee matters. Prior to that, she spent two years in Lao PDR as an 
Australian Youth Ambassador for Development working in the field of natural resource management.  

………………………………………

Prof. Subhash GULATI  
Population Research Center 
Institute of Economic Growth (IEG) 
University of Delhi Enclave 
North Campus 
New Delhi 110007 
India 
Tel.: +91 11 2766 7288 
Email: gulati@iegindia.org 
Website: http://www.iegindia.org/ 

Subhash Gulati works at the Institute of Economic Growth, University of Delhi Enclave in India. He has worked 
and coordinated several internationally sponsored projects concerning issues such as socio-economic root 
causes of biodiversity losses in Chililka Lake; migration and common-property resources in arid and semi arid 
zones of India; valuation of natural resources towards estimation of environmentally adjusted net national 
product using hedonic property price; travel cost and wage models; ill-health effects of ambient air pollution in 
metros like Delhi, Kolkatta and Kathmandu. In addition he has worked on working groups constituted by the 
Ministry of Health and Family Welfare amd National Commission on Population. Moreover he has contributed 
towards national population policy documents brought out in 2000 and the National Rural Health Mission 
document in 2005. In the process he brought out six books and published around 50 research articles in 
national and international journals. He is interested in issues focused on the population-environment-
development interface. He gained his Doctor of Philosophy in the field of economics at Delhi University, India. 

………………………………………
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Dr. Mohamed HAMZA  
Risks, Livelihoods and Vulnerability Section 
Stockholm Environment Institute, Oxford office 
35 Purcell Road 
Marston 
Oxford OX3 0HB 
UK 
Tel.: +44 1865 451 610, Mobile: + 44 7986 983 343 
Email: mohamed.hamza@sei.se 
mhamza64@hotmail.com 
Website: http://www.sei.se/ 

Mohammed Hamza is a British UK-based independent consultant with over 20 years experience balanced 
between working for international aid agencies and teaching and research in academic institutions. He is a 
Senior Research Fellow of the Stockholm Environment Institute (SEI) specialising in vulnerability studies. 
Hamza is currently an advisor to UNDP/BCPR on the establishment of a Capacity for Disaster Risk Reduction 
Initiative training and learning facility as well as designing training courses for UNDP staff. He is also an 
advisor to the Swedish Rescue Service Agency (SRSA) on their involvement in recovery programmes in 
Afghanistan and West Africa. Hamza is currently working on a number of long-term capacity development 
programmes: Environmental Transformations and Forced Migration; The Sustainable Recovery and 
Resilience Building in the Tsunami Affected Region both funded by Sida; The Climate Change Impacts and 
Adaptation in the Middle East and North Africa funded by the World Bank; and Engaging Saudi Arabia on 
Climate Change Vulnerability and Adaptation funded by the British Foreign Office. Hamza is a visiting Senior 
Lecturer at: the Centre for Emergency and Development Practice, Oxford Brookes University, where he 
teaches on the MA Course in Humanitarian and Development Practice; the Resilience Centre, Cranfield 
University; and Lund University, Sweden. Previously Hamza was an advisor to the United Nations Assistance 
Mission to Afghanistan (UNAMA) on capacity building for national disaster management programmes, and to 
the United Nations Mine Action Programme on management training, development and capacity building of 
the indigenous Afghani NGOs operating under the UN umbrella. Mohammed Hamza has an extensive career 
as a development practitioner and long experience with international development organisations - World Bank, 
UNDP, USAID, IFRC, Sida, ActionAid, Oxfam, SRSA and the Near East Foundation. My key areas of 
expertise and research work are: Disaster risk and vulnerability reduction, post-disaster reconstruction and 
recovery, shelter in disasters, climate change impact and adaptation, environment and migration, 
urbananisation and urban risk, capacity development, training and facilitation (needs assessment, delivery, 
evaluation), project management (proposal writing to implementation), action planning and consensus 
building. He undertook consultancies in Afghanistan, Bangladesh, Egypt, Eritrea, India, Indonesia, Jordan, 
Pakistan, Saudi Arabia, Sri Lanka, Sudan, and the UK. 

………………………………………

Prof. Graeme HUGO  
Department of Geographical and Environmental Studies 
The University of Adelaide 
The University of Adelaide 
Adelaide 5005 
South Australia 
Australia 
Tel.: +61 8 8303 5646, mobile phone +61 416205181 
Email: graeme.hugo@adelaide.edu.au 
Website: http://www.adelaide.edu.au/ 

Graeme Hugo is University Professorial Research Fellow, Professor of the Department of Geographical and 
Environmental Studies and Director of the National Centre for Social Applications of Geographic Information 
Systems at the University of Adelaide.  His research interests are in population issues in Australia and South 
East Asia, especially migration. His books include Australia’s Changing Population (Oxford University Press), 
The Demographic Dimension in Indonesian Development (with T. H. Hull, V. J. Hull and G. W. Jones, Oxford 
University Press), International Migration Statistics: Guidelines for Improving Data Collection Systems (with 
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A.S. Oberai, H. Zlotnik and R. Bilsborrow, International Labour Office), Worlds in Motion: Understanding 
International Migration at Century’s End (with D. S. Massey, J. Arango, A Kouaouci, A. Pellegrino and J. E. 
Taylor, Oxford University Press), several of the 1986, 1991 and 1996 census based Atlas of the Australian 
People Series (AGPS), Australian Immigration: A Survey of the Issues (with M. Wooden, R. Holton and J. 
Sloan, AGPS), New Forms of Urbanisation: Beyond the Urban-Rural Dichotomy (with A. Champion, Ashgate) 
and Australian Census Analytic Program: Australia’s Most Recent Immigrants (Australian Bureau of Statistics).  
In 2002 he secured an ARC Federation Fellowship over five years for his research project, "The new paradigm 
of international migration to and from Australia: dimensions, causes and implications".  He is currently working 
on reports on Migration and Development for the Australian Government and for the Asian Development Bank. 

………………………………………

Dr. Margret KARSCH  
Berlin Institute for Population and Development 
Schillerstr. 59 
Berlin 10627 
Germany 
Tel.: +49(0)30/31016835 
Email: karsch@berlin-institut.org 
Website: http://www.berlin-institut.org/ 

Margret Karsch works in the field of demography and development policy on the topics environment and 
migration, focusing especially on gender and urbanization. 

………………………………………

Dr. Dominic KNIVETON  
Geography 
University of Sussex 
University of Sussex 
Falmer 
Brighton BN1 9QJ 
East Sussex 
UK 
Tel.: +44 1273 877757 
Email: D.R.Kniveton@sussex.ac.uk 
kafw3@sussex.ac.uk 
Website: http://www.sussex.ac.uk/geography/ 

Dominic Kniveton is a senior lecturer in Geography at the University of Sussex. His research focuses on 
climate system processes and change. His early research was based on retrieving rainfall information from 
microwave satellite data as part of the NASA Mission to Planet Earth WetNet Project. As part of this on-going 
research he has been a contributor to a series of international precipitation intercomparison projects 
conducted, under the auspices of the Global Precipitation Precipitation Climatology Project (GPCP) and the 
NASA WetNet Project, and was responsible for the analysis and processing on the first WetNet Precipitation 
Intercomparion Project, PIP-1. In the past Dominic was a co-investigator on the science team of the Tropical 
Rainfall Measuring Mission and a co-investigator on a project to explore the utility of Meteosat Second 
Generation data to monitor the hydrological cycle in southern Africa. Recent rainfall retrieval work has focused 
on combining different satellite data sets to provide small-scale rainfall information. This has led to 
international collaborative research into pest management, soil erosion and carbon dioxide drawdown by 
chemical erosion in southern Africa and landslide hazard prediction in Europe. Of particular note, he led the 
Sussex contribution to the EU funded Water and ecosystem resources in regional development (WERRD) 
project the main objective of which was to increase the understanding of the pre-conditions for improved 
livelihoods for people living in different parts of the Okavango river basin. Dominic's interests in rainfall and 
rain processes have also led him recently to explore the link between solar activity and climate variability and 
change for which he is part of the ESF SPECIAL group. While his expertise in numerical modeling has led him 
to explore the behaviour of migrants in response to climate change and variability using agent based models 
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and examine the role of variations in land cover and sea surface temperature on rainfall extremes in southern 
and central Africa using regional and global climate models. 

………………………………………

Mr. Jobst KOEHLER  
Research Officer, Research and Publications Division 
International Organization for Migration (IOM) 
17, Route des Morillons 
Geneva CH-1211 Geneva 19 
Switzerland 
Tel.: +41 22 717 9460 
Email: JKOEHLER@iom.int 
Website: http://www.iom.int 

Jobst Koehler is currently a research officer in the Research and Publication Unit of the International 
Organization for Migration (IOM) and data focal point at IOM HQ. He is a member of the editorial board of 
IOM’s flagship publication, “World Migration Report 2008” and the principal investigator of a comparative 
research project on inter-state cooperation in the field of migration, funded by the Metropolis Network. His 
current project involves the study of migration and development policies in West and Central Africa. Prior to 
joining IOM in 2004, he worked as a researcher on various projects for the Jesuit Refugee Service, the 
Refugee Studies Centre, Oxford and Economic Social Research Council, UK and set up a small enterprise 
specialised in organizing class trips. He received his degrees from University of Edinburgh, London School of 
Economics and Nuffield College, University of Oxford, UK. His doctoral thesis is on public policy-making in the 
field of migration in Germany.    

………………………………………

Dr. Frank LACZKO  
Head of Research and Publications Division 
International Organization for Migration (IOM) 
17, Route des Morillons 
Geneva CH-1211 Geneva 19 
Switzerland 
Tel.: +41 22 717 9416 
Email: FLACZKO@iom.int 
Website: http://www.iom.int 

Frank Laczko is currently the Head of Research and Publications Divisions of the Migration Policy, Research 
and Publications Department of the International Organization for Migration (IOM). Prior to joining 
Headquarters, he held a post in the Technical Cooperation Centre in Vienna and headed the IOM Migration 
Information Programme for Eastern Europe in Budapest. Recent publications include S. Ardittis and F. Laczko 
(eds) Assessing the Costs and Impacts of Migration Policies. His current projects include the study of 
migration and development policies in West and Central Africa and Chinese migration to Europe. 

………………………………………

Mr. David LEBLANC  
Division for Sustainable Development 
UN Department of Economic and Social Affairs (UNDESA) 
DC2-2282 
2 UN Plaza 
New York 10017 
New York 
USA 
Tel.: +1 212 963 5504 
Email: leblanc@un.org 
Website: http://www.un.org/esa/desa/ 
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David Le Blanc has a mathematics and economics background. He holds diplomas from Ecole Polytechnique, 
Paris, Ecole Nationale de la Statistique et de l’Administration Economique, Paris, and a Master of Science in 
Stochastic Modeling Applied to Finance from Paris VII University. From 1994 to 2000 he worked at the French 
Statistical Institute (INSEE) both as a statistician and as an economist. During 1997-2000 he was Head of the 
National Housing Survey. He then joined CREST, Paris as a research fellow and worked on issues related to 
housing, housing subsidies, and child care. In 2003 David Le Blanc joined the World Bank as Senior 
Economist, specialized in housing and housing finance. During that period he worked in different countries in 
North Africa, the Middle East, Latin America and Asia. His work at the Bank included projects related to the 
housing sector, analytical work related to informal housing and housing subsidies. David Le Blanc joined the 
United Nations Secretariat in August 2006 and works in the Division for Sustainable Development in the 
Department of Economic and Social Affairs. The Division supports the work of the Commission on Sustainable 
Development. Environment and migration are at the heart of the topics examined by the Commission in the 
current cycle of discussions, which focuses in particular on rural development, drought and desertification, and 
Africa. His main responsibilities are: (i) to conduct analytical policy work or review work on topics related to 
sustainable development (he recently published a quantitative study on climate change and water stress in 
Africa); (ii) to lead reports and studies prepared to inform the Commission on Sustainable Development; and 
(iii) to organize training events and expert group meetings on sustainable development topics. 

………………………………………

Ms. Liza LECLERC  
United Nations Environment Program (UNEP) 
11 - 13 Chemin des Anémones 
1219 Châtelaine 
Geneva  
Switzerland 
Tel.: - 
Email: Liza.Leclerc@unep.org 
Website: http://www.unep.org/ 

Liza Leclerc has been studying and working on adaptation to climate change for over ten years. She currently 
develops and manages adaptation projects for UNEP and the Global Environment Facility. Her educational 
background is in environmental sciences at the University of Toronto from where she began working with the 
Adaptation and Impacts Research Group at Environment Canada. She later joined the Canadian International 
Development Agency as a policy analyst and UN negotiator. Liza contributed to the development and then 
later oversaw one of the first dedicated bilateral climate change funds, which won the Minister’s award of 
distinction. She has contributed to papers and reviews of two assessments of the Intergovernmental Report on 
Climate Change (IPCC), co-authored a chapter on adaptation and sustainable livelihoods and is editing a 
volume of technical papers on climate change and development in east Africa. She has lived and worked in 
Asia and Africa where she now lives. 

………………………………………

Prof. Michelle LEIGHTON  
School of Law 
University of San Francisco 
2130 Fulton Street 
San Francisco 94563 
California 
USA 
Tel.: +1 415 422 3330 
Email: mleighton@usfca.edu 
Website: http://www.usfca.edu/law/ 

Michelle T. Leighton, L.L.M., J.D., is the Director of Human Rights Programs, Center for Law and Global 
Justice, at the University of San Francisco School of Law.  She is a specialist in international human rights law 
and environmental issues.  She counsels nonprofit organizations, government and intergovernmental 
agencies.  Ms. Leighton has served as a special advisor to the U.N. Environment Program, International Fund 
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for Agricultural Development, International Organization for Migration and the United States Congressional 
Commission on Immigration Reform.   She coordinated briefing materials and workshops with World Health 
Organization and U.N. Children’s Fund (UNICEF) for government delegates and NGOs at World Summit on 
Children to obtain government commitments on children’s environmental health issues.  She continues to 
represent NGOs at United Nations sessions and conferences.   Ms. Leighton teaches courses on International 
Human Rights, Environment, Trade and Corporate Accountability.  She has at UC Berkeley’s Boalt Hall 
School of Law, Golden Gate University and University of San Francisco Law School and has authored articles 
for periodicals and books and reports for U.N. bodies.  She received her LL.M degree from the London School 
of Economics and Political Science, J.D. from Golden Gate University Law School and B.A. from the 
University of California at Davis. In 1989, Ms. Leighton Co-Founded the nonprofit organization, the Natural 
Heritage Institute, www.n-h-i.org, and the People and Global Resources program, serving as Senior Attorney 
for 15 years.  Prior to joining the University of San Francisco Law School, she served as the Acting Dean of 
John F. Kennedy University School of Law. 

………………………………………

Prof. Laurent LEPAGE  
Institut des sciences de l’environnement 
University of Quebec at Montreal 
C.P. 8888 
Centre-Ville 
Montreal H3C 3P8 
Quebec 
Canada 
Tel.: +1 514-987-3000  ext 3509# 
Email: lepage.laurent@uqam.ca 
mtl1642@gmail.com 
Website: http://www.uqam.ca/ 

Laurent Lepage obtained is doctorate from the Institut d’Études Politiques de Paris. He is a professor and 
acting director at the Institute of Environmental Sciences of the University of Quebec at Montreal and holds the 
Chaire d’études sur les Écosystèmes urbains since 2000 . He is a member of the editorial committee of the 
interdisciplinary journal  Natures, Sciences et Sociétés. His research deals with the implementation of 
sustainable development and the analysis of environmental policies; his recent published work particularly 
examines the link between science, public decision-making and local communities in the new area of 
integrated  management and climate change adaptation. Aside from his work on  water resource management 
and sustainable cities, professor Lepage leads a team of  researcher in a Canadian International Development 
Agency project  in Africa whose aim is to build  adaptative capacities to climate change in the Sahel region. 

………………………………………

Mr. Thomas LOSTER  
Chairman of the Foundation 
Munich Re Foundation 
Königinstrasse 107 
München 80802 
Germany 
Tel.: +49 (0)89/38 91-5287 
Email: tloster@munichre-foundation.org 
Website: www.munichre-foundation.org 

Thomas R. Loster, a geographer, was a member of the Geoscience Research Group at Munich Reinsurance 
Company, Munich, the world’s leading reinsurance company, for 16 years. He was in charge of issues relating 
to weather perils, climate change and climate policy. His responsibilities also included the statistical analyses 
of worldwide natural catastrophes and trend analyses that appeared in a number of papers and publications. 
Mr. Loster was appointed chairman of the Munich Re Foundation in July 2004. The Foundation addresses 
major global challenges – environmental and climate change, water as a resource and risk factor, population 
growth and disaster prevention – and is committed to helping people exposed to risk situations. True to its 
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motto “From Knowledge To Action”, the Foundation aims to prepare people to deal with risks and to improve 
their living conditions as well as to minimise the risks to which they are exposed. The Foundation clarifies the 
key issues and provides support, not only in developed but also in developing countries. Thomas R. Loster is 
member of the German Council for Sustainable Development, also a member of the National Committee of the 
United Nations Decade of Education for Sustainable Development. 

………………………………………

Prof. Susan MARTIN  
Institute for the Study of International Migration 
Georgetown University 
3300 Whitehaven St NW 
Suite 3100 
Washington 20007 
Washinton DC 
USA 
Tel.: +1-202-687-2258 
Email: martinsf@georgetown.edu 
Website: http://isim.georgetown.edu 

Susan Martin holds the Donald G. Herzberg Chair in International Migration and serves as the Director of the 
Institute for the Study of International Migration in the School of Foreign Service at Georgetown University. Dr. 
Martin also directs the university’s Program on Refugees and Humanitarian Emergencies. Previously Dr. 
Martin served as the Executive Director of the U.S. Commission on Immigration Reform, established by 
legislation to advise Congress and the President on U.S. immigration and refugee policy, and Director of 
Research and Programs at the Refugee Policy Group. 

………………………………………

Prof. M.J. MBONILE  
Geography Department 
University of Dar es Salaam 
PO Box 3049 
Dar es Salaam  
Tanzania 
Tel.: - 
Email: mmbonile@hotmail.com 
Website: http://www.udsm.ac.tz/ 

Milline Jethro Mbonile is a Professor in the Geography Department of the University of Dar es Salaam, 
Tanzania where he also plays a key role in the Demographic Training Unit. He has held several posts at the 
University of Dar es Salaam including being the Head of the Geography Department and former Coordinator 
of the Demographic Training Unit. His main research interest is in migration and development. He is the author 
of an influential paper about migration and environmental security for the Tanzanian Journal of Population 
Studies and has written a variety of publications. The subjects of his publications include population pressure, 
food security, land use change, environment change, rural-urban migration and are often focused on the 
situation in African countries. Recently he has written about migration and the intensification of water conflicts 
in Tanzania. He gained his Doctor of Philosophy at the University of Liverpool and a Master of Philosophy at 
the Cairo Demographic Centre.  

………………………………………
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Dr. David MKWAMBISI  
Bunda College of Agriculture 
University of Malawi 
Bunda College 
PO Box 219 
Lilongwe  
Malawi 
Tel.: +265 9 552 400 (Mobile), 265 1 277 226 (Office), 265 1 922 560 (Office-Wireless) 
Email: mkwambisi@bunda.unima.mw 
Website: http://www.bunda.unima.mw/ 

David Mkwambisi is a Lecturer in Environment and Agriculture at Bunda College, a constituent college of the 
University of Malawi. He is expected to defend his doctorate degree on Environment and Development at 
University of Leeds (UK) and has a Master’s degree in Environment and Development from University of East 
Anglia (UK). He has Bachelor’s degree in Agriculture from University of Malawi. His future research interests 
are on climate change and human migration especially the impact on agriculture.  He is among national 
experts working on the Second Communication on Climate Change in Malawi. He has just completed a 
research on climate change and rural livelihoods in Malawi. Previously David has worked with ICRISAT, 
Unilever, Pannar Seed and Monsanto in agriculture research, seed industry, marketing and training. In his free 
time, David has been involved in several development programmes in his native country Malawi working with 
rural farmers. These projects have been supported by UNICEF, GTZ, DFID, USAID and NORAD among other 
donors. Development programmes have included sustainable agriculture, in-land fish farming, child labour, 
environmental conservation, waste recycling and livestock promotion. In his spare time, David likes 
contributing on development issues and he has contributed a lot in the development sector through his writing 
(www.david-mkwambisi.com and www.nyasatimes.com ). His ‘Venn-Prism’ conceptual research framework 
that was developed as part of his doctoral studies has been recognised by the Academy of Sciences for the 
Developing World (TWAS), UNDP Special Unit for South-South Cooperation (UNDP-SSC) and Consortium of 
Science Technology and Innovation in the South (COSTIS) and has been presented in several international 
workshops as teaching and development tool for sustainability. 

………………………………………

Dr. Cesar MORALES  
Economic Commission for Latin America and the Caribbean (ECLAC / CEPAL) 
Casilla 179-D 
Santiago  
Chile 
Tel.: +56 2 210 2081 
+56 2 93197710 
+56 2 9575293 

Email: cmorales@eclac.cl 
Website: http://www.eclac.cl/ 

Cesar Morales is Director of Regional Proyect ECLAC/GTZ on Indicator system of Economic and social 
impacts of degradation and desertification in some LA countries (Argentina, Brazil, Chile, Ecuador, Bolivia and 
Peru) 1993-1995. Consultant of sustainable development and human settlements, ECLAC 
1.- Agric. Development and land degradation in L.America & Caribbean 
2.- Natural Disaters Evaluation Team of ECLAC. (Bolivia, Ecuador, Nicaragua, Honduras, Dominican 
Republic, Haiti, Brazil) 

………………………………………
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Mr. Andrew MORTON  
United Nations Environment Program (UNEP) 
11 - 13 Chemin des Anémones 
1219 Châtelaine 
Geneva  
Switzerland 
Tel.: - 
Email: Andrew.Morton@unep.ch 
Website: http://www.unep.org/ 

Andrew Morton is the Sudan Project Coordinator at UNEP’s Post-Conflict Branch. Morton’s main technical 
skills are based on oil, gas and construction projects’ environmental impacts and mitigation. He has extensive 
experience in the management of multi-national teams and projects, as well as negotiations in the field of 
environment. Morton is the holder of a Master of Engineering (research thesis on hydrocarbon pollution 
remediation) from the Royal Melbourne University of Technology. 

Prof. Norman MYERS  
Oxford University 
Upper Meadow 
2 Douglas Downes Close 
Headington OX3 8FS 
Oxford 
UK 
Tel.: +44 1865 750387 
Email: myers1n@aol.com 
Website: - 

Norman Myers is a Fellow of Oxford University and an Adjunct Professor at Duke University in the United 
States. He has undertaken research projects and policy appraisals for the World Bank, United Nations 
agencies, the White House, numerous foundations, the European Commission and OECD.  He has advised 
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Part I: Challenges and Approaches to Measuring the 
Migration/Environment Nexus 

Measuring the Migration/Environment Nexus  

Dominic Kniveton, Richard Black, Christopher Smith and Kerstin Schmidt-
Verkerk 

Introduction 

Future climate change is widely predicted to provide one of the primary environment challenges 
to society in this century.  Despite the growing awareness of the nexus between climate change 
and migration the subject has not been explored empirically in a way that generates conclusive 
results.  There are a number of possible reasons why this has occurred. First, studies into climate 
change impacts have ‘traditionally’ followed a  natural science dominated research agenda 
whereby impacts are calculated in a linear fashion starting with climate change model projections 
being used to drive biophysical models and socio-economic assessments. In migration studies 
this has taken the form of identifying areas affected by climate change, counting the number of 
people living there, and using this to estimate the number likely to be forced to leave. 
Unfortunately, this type of approach neglects to account for the specific local contexts and 
multiple factors that underpin migratory decisions.  

Lack of definitions 

Alternative approaches, have been ‘bottom-up’ vulnerability and adaptation assessments. These 
start at the local scale by addressing socio-economic responses to climate, which tend to be 
location-specific. Unfortunately, however these approaches often fail to account for both 
individual and collective definitions of what constitutes a dangerous climatic risk that may initiate 
migration nor what indeed is meant by the term ‘climate’ by local communities.i ii  Individual and 
collective definitions of climate change related danger are based around experienced and 
perceived impacts associated with extreme weather events and thus are formed from 
psychological, social, moral, institutional and cultural processes. While the idea of climate as an 
abstract concept constructed from meteorological observations and statistical treatments is often 
very different from the cultural concept of climate that many local communities interact with.     
Neglecting these important facets of society’s interaction with climate restricts the potential to 
discern how local communities might react to a changing environment due to climate change.  

Absence of migration flow data 

Second there is the absence, for much of the world, of time-sensitive migration flow data such 
that change in climate and other factors at time t can be used to explain migration at time t+1.  
This shortage of data is particularly acute for internal movements of people and restricts in-depth 
investigations of migration responses to climate variability. Third a number of projected future 
climate changes are predicted to be of a magnitude and variability unlikely to be experienced by 
communities in the past.  This restricts the use of statistical models to extrapolate future climate-
migration impacts as the climate conditions used to predict future migration numbers lie outside 
those used to obtain the predictive relationship between the two variables. Fourth, to many in the 
international community, migration has largely been seen as a response to climate change, and 
thus as a negative impact of climate change. This ignores the idea of migration as an adaptative 
strategy that increases household resilience to negative climate change impacts. The former 
response based viewpoint encourages methodologies that examine migration from a vulnerability 
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perspective and may exclude important future migration flows of people attempting to benefit from 
some of the positive impacts of climate change. 

Need for empirical studies 

Considering the volume of recent academic and policy publications about the impacts that climate 
change might have on migration, the number of empirical studies of contemporary manifestations 
of the influence of climate on migration is surprisingly small and focus primarily on use of past 
climate variability to elucidate clues to the behaviour of households to climate change. Most 
studies into the nexus between extreme weather events and migration have been concerned with 
the effects of drought or changing rainfall patterns on migratory behaviour. One recent study of 
South West Mexico found a correlation between declining rainfall and rising migration to the US, 
since many rural communities depend on rain-fed agriculture.iii However, an analysis of migration 
and rainfall data for the Mexican states of Zacatecas and Durango, suggests the reverse 
relationship – in other words, migration to the US decreases as rainfall declines.iv  This latter 
result is in agreement with findings from studies in Burkina Faso and Mali, where drought in the 
1970s and 1980s was associated with decreases in international, long-distance migration.v vi

These studies suggest that food scarcity during drought leads to increased prices, forcing people 
to spend more money on their basic needs rather than on long-distance migration. However, they 
also show short-distance migration to larger agglomerations increased during drought years, as 
women and children left in search of work to contribute to household incomes.  

Meanwhile a study of migration in El Salvador into responses to adverse agricultural shocks, such 
as loss of harvest and livestock found large and positive effects on the household’s probability of 
sending members to the United States when agricultural shocks occurred.vii Interestingly the 
same study also found that the amount of damage (measured in US $) due to another forcing, 
earthquakes, was associated with a substantial decrease in net migration to the US. Whilst 
earthquakes are not a product of climate change the proposed rationale given to explain this 
latter relationship can be seen to be applicable to more extensive climate disasters, with the 
earthquake-migration response being explained as either due to the creation of exigencies that 
increased incentives for households to retain labour at home or by disrupting migration financing 
through depleting savings or restricting access to credit.    

In an earlier time period, it is estimated that as many as 2.5 million people were displaced by 
drought and associated dust storms in the Mid West of the US in the 1930s, with most moving to 
neighbouring states, but as many as 300,000 moving to California as some of the world’s first 
‘ecomigrants’.viii    Perhaps the key point here is that the effects of declining rainfall and drought 
on migration depend on the socio-economic situation of the people concerned. Such dependence 
has been demonstrated in relation to the migration decisions of pastoralists in Northern Sudanix, 
and of peasant farmers in Northern Ethiopiax, where a survey of more than 100 peasant farmers 
concluded that ‘people in marginal regions have developed a great variety of adaptation 
mechanisms, which strengthen their ability to cope with both, slow climatic changes and extreme 
climatic events’.  Meanwhile, in the case of the Dust Bowl, there is evidence that longer-distance 
migration from Eastern Oklahoma to California was dominated by ‘young, intact nuclear families 
with a high level of social capital in the form of pre-existing family connections to California’.  Dust 
bowl migrants were also more likely to have no land, or had not repaid the mortgage on their land, 
and to have agricultural skill sets that were in demand in California at the time; whilst it is also 
important to note that migration out of the Mid West had already begun before the periods of 
drought, reflecting over-capitalisation of agriculture in the region, and the overall depression of 
the US economy from 1929.xi

There has also been some interest in the phenomenon of migration linked to tropical cyclones 
and hurricanes, with the consequences of Hurricane Katrina, which hit parts of the US states of 
Alabama, Mississippi, and Louisiana, and destroyed the city of New Orleans in 2005, the most 
prominent recent example. Several studies of Katrina have highlighted demographic changes as 
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a result of the hurricane, although most have focused on the nature of return migration, and why 
this has or has not been possible for different groups. xii   One important feature of the 
displacement associated with Katrina is that initially at least, as many as 70,000 mainly poorer, 
Black residents of New Orleans were unable to leave xiii; yet, over time it appears that it is poorer, 
Black residents who have been least able to return. Similarly, analysis of displacement following 
Hurricane Andrew, which hit parts of Florida in 1994, has found that people who lived in the 
wealthier southern part of the state migrated in much larger numbers than people who lived in the 
poorer northern part. xiv However, the question of whether this was caused by the fact that the 
South was more severely affected or by the distribution of wealth in the population is left 
unanswered in the study. Meanwhile, in one of the few studies explicitly concerned with the 
effects of tropical cyclones on migratory behaviour, no relationship was found at all between the 
arrival of a devastating cyclone, and long-term migration patterns from two village communities in 
north-central Bangladesh. xv

Overall, it would seem that empirical studies into the relationship between climate-related 
environmental events and migration are few, and their results are not conclusive. It is clear, 
however, that the assumption that climate-related shocks and stresses lead inevitably to 
migration in a linear way is not supported by empirical investigation. Many other factors play into 
the nexus between environmental factors and migration. Thus conclusive evidence on how the 
shocks and stresses caused by climate change might influence migration is not yet available, so 
new knowledge will have to be generated. 

A first step in this production of new knowledge is to explore the ways in which people react to 
changing conditions due to climate change either in the form of gradual stresses and sudden 
shocks as well as to opportunities for new livelihoods. In doing so, the extent that migration 
appears to be a response to these different types of stresses/shocks needs to be ascertained. 
However, such an analysis needs to recognise that changing migratory behaviour might be just 
one strategy among a variety of other options available to individuals, households and 
communities in response to climatically induced stress and shocks. It should be also recognised 
that climate is just one of the factors influencing migration decisions so there is a need to 
understand to what extent climate is a relevant factor in the decision-making process and whether 
climate change and variability influence the choice of destination, the length of stay and the 
number of migrants sent. To this end one recent study took the methodological route of 
identifying migrations flows for particular case study countries, assessing the drivers of these 
flows and then exploring the sensitivity of these drivers to climate change and variability to 
identify possible policy approaches to deal with climate change related migration.xvi

Alternative possible approaches 

Two alternative possible approaches to understanding the causal linkages between climate 
stimuli and migration behaviour are: the Sustainable Livelihoods Approach (SLA) xvii which seeks 
to explain the responses of households to external vulnerabilities in terms of the natural, physical, 
financial, human and social assets and different coping strategies available to households; and 
the New Economics of Labour Migration (NELM) xviii  which addresses more directly why 
individuals migrate, in the context of household decision-making.   

Sustainable Livelihoods Approach 

In SLA if one of the assets suffers a loss, it can be compensated for by falling back on the other 
available assets in the so-called asset-pentagon. SLA is also concerned with the question of how 
vulnerable livelihoods are to shocks, trends, and seasonal developments and what kinds of 
coping strategies are used by people in the case of one of these events.xix This aspect is of 
particular interest in understanding how shocks and stresses caused by climate change and 
variability are likely to influence people’s livelihoods in an important way. One of the main 
strengths of the approach is its holistic view of the various strategies people adapt to maintain 
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their livelihoods. An understanding of how people cope with shocks and stresses can then lead to 
an understanding of the importance of migration in this context. One major disadvantage of SLA 
however is that investigating people’s livelihoods is a very time-consuming endeavour. It requires 
an in-depth understanding of people and their habits.  SLA also arguably neglects inequalities of 
power at the community level and within families and is based on the assumption that households 
are conflict-free, with decisions based on consensus between its members. Yet inter-generational 
and gendered conflicts and inequalities of power are common within many households. xx  

New Economics of Labour Migration 

In NELM migration is not envisaged as a strategy used to maximise individual income, but a 
means to diversify sources of household income and reduce risk. xxi . The function of these risk-
minimising strategies in developing countries can be compared to systems of insurance or social 
welfare in the developed world. xxii If local markets fail for some reasons, some family members 
can compensate these losses by providing money they earned in systems that are not linked to 
the local market.  

A second step in the elucidation of new information on climate change and migration involves the 
quantitative methods of statistical regression and agent based modelling in order to integrate the 
multiple variables involved in migration and vary the values of these to obtain simulations of 
future migration patterns. The accuracy of a statistical regression is determined by the strength of 
relationship between the variables (e.g. migration and climate variable); the boundaries of climate 
change or variation for which the relationship was discovered compared to that which is being 
applied to; the nature of the relationship (e.g. linear or non-linear); and the ability to define the 
general characteristics or profile of a migrant producing household or migrant. Perhaps the most 
significant limitation of this approach is the absence, for much of the world, of time-sensitive 
migration flow. 

Agent based models 

An alternative solution to the predicting climate-migration linkages is to use agent-based models 
to simulate the migration behavioural responses of individuals and households to climate signals, 
as well as relevant interactions between these social actors.  The basis of ABM relies on the 
understanding that the results of a series of individual interactions may be different to the sum of 
the parts.  It is therefore an effective means of analysis for systems that are both composed of 
interacting agents and exhibit emergent properties (properties that arise from the interactions of 
the agents that cannot be deduced simply by aggregating the known properties). The influence of 
the unique cognitive responses and attitudes of individuals towards these manifestations is of 
considerable importance in identifying the livelihood impact perceived to occur by individuals and 
the importance of these in their current existence.  In the context of migration and climate ABMs 
attempt to incorporate both the individual and collective perceptions of climate risks, the 
interactions of different households and the underlying asset base that households make 
decisions based upon.  

By including such aspects into the agent attributes of an ABM and developing rules for the 
interaction of such agents, agent-based modelling presents a means of simulation far more 
powerful than those of alternative statistical analysis. However the lack of longitudinal datasets 
providing the information necessary to derive both agent attributes and rules of interaction and 
behaviour has so far restricted the use of ABM simulations in studies migration and climate.  
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Environmentally Induced Migration: A NOTE 

Prof. S.C. Gulati1

Introduction 

Scale and complexities of environmentally induced migration, intra as well as inter-national, will 
be getting increasing significance over the coming years.   In-depth discussions on theoretical 
and methodological issues of apportioning migrational flows to developmental differentials, 
degradation of natural resources, socio-political reasons, global warming and rise in sea level and 
associated climatic changes in patterns of rainfall, floods, submergence of island-states, 
inundation of low lying areas in coastal regions, changing cropping patterns, etc. would facilitate 
outcome of relevant global research agenda over the environmentally induced migration.  

The environmental degradation has primarily resulted from the anthropogenic activities in the past 
towards bringing out technological advances in the field of agriculture, industry, trade, transport, 
construction, etc. The technological innovations intended to bring around desirable effects in 
terms of improvements in the quality of life and living conditions of increasing populations. 
Though, the technological innovations brought around improvements in the quality of life but have 
also resulted into energy intensive production and consumption patterns in developed as well as 
developing countries resulting into higher and higher emissions of green house gases leading to 
global warming resulting into rising sea levels.  

Possibly, cumulative impact of environmental degradation has come to thresholds of carrying 
capacity of the atmosphere and has started getting manifested in the form of man made and 
natural disasters. The gradual process of environmental degradation in the past has gained 
momentum because of increase in populations and energy intensive consumption and production 
patterns resulting into increased usage of fossil fuels and other energy sources resulting into 
accelerated pace of global warming and rising sea-levels having serious implications for 
inundation of low-lying landmass in coastal regions, assets loss, and forced migrations. Other 
externalities of climatic changes in terms unusual heavy rains and flooding of low lying areas and 
associated demographic damages like increase in morbidity and mortality also needs to be 
evaluated for highlighting the total harmful effects of environmental degradation.  

Regional Profiles of Environmentally Induced Forced Displacements of 
populations 

The scientific community is getting increasingly concerned about the harmful effects of global 
warming. Scientists are bringing out several physical, hydrological and meteorological 
implications of such climatic changes and cautioning about the specter of rising sea levels. The 
specter of submergence of low lying island groups like Maldives in the Indian Ocean is looming 
large on the planet, which would result into forcible displacement of total population from such 
island states.  

Similar inundation of low lying areas in countries like Bangladesh have been estimated resulting 
into displacements of very large populations, which would be extremely difficult for such poorer 

                                                
1
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countries to resettle the displaced populations somewhere else within the country. A report by 
Greenpeace revealed that around 130 million people in Bangladesh, India and Pakistan living in 
the Low Elevation Coastal Zone would be most vulnerable to sea-level rise and coastal erosion. If 
the trend in the sea-level rise continues then around 75 million people in Bangladesh and around 
50 million people in India and Pakistan settled in densely populated coastal regions could be 
rendered homeless by the end of this century. Similar concerns about the deleterious effects of 
further rise in sea levels in terms of assets at risk and inundation of low lying areas and thus 
forcible displacement of millions of people in Japan have also been evaluated.  

Rise in sea levels has increasingly been resulting into inundation of low lying land mass around 
the coastal regions and submergence of island states and also seem to have aggravated forcible 
displacements of large masses of population, especially in some regions, over the globe. The 
rising in sea levels seems to have aggravated the deleterious effects of natural disasters like 
Tsunami in terms of forcible displacements of large masses of people and loss of assets. Though 
Tsunami (harbor-waves) usually results from a sudden rise or fall of a section of the earth’s crust 
under or near the ocean, but rising sea-levels seems to have aggravated the potential harmful 
effects of Tsunami compared with the past occurrences. More frequent occurrences of natural 
disasters like Tsunami/harbor-wave over the recent past in the India Oceans and Western Pacific 
are stark reminders of the vulnerability of global warming and increasing sea levels. Tsunamis 
have been recorded to occur in all the major oceans of the world. However, this phenomenon is 
predominantly restricted to the Pacific basin, and area surrounded by volcanic island arcs, 
mountain chains and seduction zones earning the nickname “ring of fire’, as it is the most 
geologically active area on the planet.  

Thus, specter of forcible displacement of larger and larger masses of population, inundation of 
low-lying areas and loss of assets is looming large on several developing as well as developed 
countries. Evaluation of environmentally induced migration and their impacts on vulnerable 
sections of the societies would facilitate outcome of a relevant global research agenda to be 
pursued over the coming years 

Anthropogenic Activities resulting into Environmental Degradation  

Major climatic changes have been brought about by the human activities in the past. So-called 
technological innovations which brought about industrial revolution, increase in agricultural 
productivity, trade and transport, urbanization, etc. in the past became increasingly energy and 
resource intensive and led to environmental degradation of natural resources like land, air, water, 
forests, etc. Thus energy intensive production and consumption patterns resulting into higher and 
higher emissions of greenhouse gases like CO2, Methane and NOx with higher and higher global 
warming potentials (Howard, 2008). The global warming brought around melting of glaciers and 
polar rise, resulting into sea level rise and inundation of low lying land mass in coastal regions 
and has been observed to have aggravated the deleterious effects of natural disaster like 
Tsunami more harmful over the recent past. Other morbidity and mortality effects of rising sea 
levels have also been evaluated by several agencies like Green peace, OECD, GCIM, etc.  

More frequent environmental disasters and forced displacements of people, huge loss of assets, 
higher incidence of morbidity and mortality over the recent past have drawn due attention of 
environmentalists, physical and social scientists to bring around scale and complexities of the 
deleterious effects because of environmental degradation in the form of global warming. The 
global warming, if unchecked, would result into aggravated harmful effects in the form of 
morbidity, mortality, loss of assets and forcible displacements of still larger populations. The 
environmental degradation has primarily resulted from the energy and resource intensive 
production and consumption patterns   in the developing as well as developed countries.  
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Manifestations of the cumulated environmental degradation process due to anthropogenic 
interventions in the past have been responsible for the gradual environmental degradation and 
global warming process in the past. However, energy and resource intensive production and 
consumptions patterns of ever increasing global population has accelerated the process of global 
warming and associated climatic changes. The anthropogenic activities and technological 
interventions towards development in agriculture, industry, trade, transport, construction, etc. with 
desirable intentions of improvements in the quality life has resulted into energy intensive 
production and consumption patterns all over the globe. Further, increasing populations and 
developmental processes in the developing world with energy intensive production and 
consumption patterns would further accelerate the global warming process, especially because of 
greater use of fossil fuels like coal to generate thermal power as catalytic agent for furthering the 
development process. Nevertheless, the adoption of greener technologies for the economic 
development processes is being advocated to check the worsening global warming process. 

Global Environmental Changes and Migration  

Migration on permanent or temporary basis has always been one of the most important survival 
strategies adopted by people in the face of natural or human-caused disasters. An increase in the 
scale and complexity of global international migration over last 50 years has been aptly 
documented (Greame J. Hugo, 2006). Cross country movements have been forced and unforced, 
documented and undocumented, permanent and non-permanent, work related and non-work 
related.  Key motives for migration have been identified in economic, demographic, socio-political 
and environmental factors. So far international migration of predominantly skilled persons 
because of better work opportunities and living standards in destination countries compared with 
origin countries had dominated. Increase of international migration of semi-skilled and unskilled 
migrants over the recent past have ensued from the demographic changes like ageing process in 
the developed countries because of past declines in fertility. Nevertheless, increasing significance 
of international migration of forcible displaced persons over coming years because of 
environmental degradation cannot be underestimated.  

International migration as an adaptation strategy to tackle forcible displacement of large masses 
of people because of increasing global environmental stress and degradation also does not seem 
to be a feasible solution. So far the Global environmental changes have been gradual but the 
accelerated pace of environmental degradation over the recent past and expected to further 
escalate over the coming years is a matter of serious concern and evaluation of the harmful 
effects of the climatic changes need to be serious global research agenda in the near future. This 
certainly is an interdisciplinary research agenda, where scientists need to bring about physical, 
hydrological and metrological aspects of climatic changes and social scientists would highlight 
physical and monetary valuation of the environmental degradation of natural resources like land, 
air, water, forests, etc. because of the climatic changes.  

So far theoretical and empirical research on migration, intra as well inter-national, was more in 
the realm of push-pull factors and predominantly developmental differentials in the place of origin 
and destination. Simultaneously, role of social, cultural and institutional factors entering migration 
decisions also received attention (Gulati, 1994; Kanchan, 2000).  The Todaro hypothesis, which 
was a major watershed in the work on migration, postulated that migration occurred in response 
to (a) differences in expected rather than actual earnings in place of origin and destination and (b) 
the probability of getting work. Similarly, the Lewis-Fei-Ranis model of development was simple 
and roughly in conformity with the historical experience of economic growth in the West, but there 
were certain serious limitations like critical implicit assumptions of surplus labor in rural areas, full 
employment and constant real urban wages until rural surplus labor gets exhausted, rate of 
employment creation proportional to capital accumulation, etc. which got contradicted by 
experience of many Third World countries. Over time, it was found that in most countries, 
migration far exceeded the rate of employment creation in urban areas and belied the crucial 
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assumptions in the traditional frameworks of migration being responsive to lack of economic 
opportunities and poverty in place of origin. The Global Commission on International Migration 
(GCIM, 2005) report also highlights that migration is predominantly caused by differentials in 
demographic, developmental and democratic processes (3Ds). Possibly, scientific consensus is 
getting evolved that environmental disasters are increasingly forcing displacement of larger 
number of people, both intra-national as well inter-national, and need to be factored in as an 
important causal factor in international migrational frameworks.   

Estimation and Valuation of Environmentally Induced Migration  

So far resettlement of forcibly displaced populations because of natural and man-made 
environmental disasters has overwhelmingly been within rather than across national borders. 
However, dangers of the still increasing global warming and associated changes in physical, 
hydrological and meteorological aspects of climatic conditions are looming large in the near future. 
The in-depth discussions on appropriate theoretical and methodological issues over estimation of 
environmentally induced forcible displacements of people within and across countries would bring 
about crucial global research agenda to be focused upon over the coming years. 

Hitherto, environmentally induced movement has occurred overwhelmingly within rather than 
across national borders over the Globe. Possibly, environmental induced migration, both intra and 
international, would presume more significance over the coming years because of further 
environmental degradation. In particular, the implications of global warming are of special 
significance in Asia with 60 percent of the global population and potentials of higher increase over 
the coming years compared to developed countries.  The rise in sea levels associated with global 
warming will be especially drastic for several low-lying island groups like the Maldives in the 
Indian Ocean. However, it also would see the inundation of low lying continental areas in 
countries like Bangladesh, which would displace very large population which poor countries 
would find difficult to settle elsewhere. 

Unfortunately, many of the poorer countries are more vulnerable to these climatic changes and 
who would not have adequate resources to resettle such large displacements of populations 
because of climatic changes. The Organization of Economic Cooperation and Development 
(OECD) have estimated that the annual construction costs alone for adaptation to climatic change 
or sea-level rise could fall between $14bn and $73bn. The same report mentions that richer 
nations are prepared to spend up to $32bn to protect the European coastline from sea level rise – 
but have promised only $0.41bn to help poor nations to confront climate change (Tim Radford, 
2004). Cost of defending the coastline of Tanzania alone from one-meter rise in sea level was 
worked out to be $14bn. 

However, such adaptation techniques to sea level rise because of global warming are not a 
feasible or long run solution. Global warming and sea-level rise, if unchecked, will wreck havoc 
over the coming years and such adaptation techniques may not work in the long run. How long 
and how far we can defend our coastlines from rising sea levels, if global warming remains 
unchecked? 

For estimating deleterious effects of global warming and prospective sea-level rise one need to 
elicit country specific information on land-mass with heights above sea level, inhabiting 
populations, and assets which could be at risk of tidal waves and creeping Tsunami threats and 
other associated environmental degradation aspects. Linkages between global warming and its 
physical, hydrological and meteorological implications would predominantly in the domain of 
scientists and physical and monetary accounting of the demographic damages like morbidity, 
mortality, migration or forcible displacements of populations would get into the domain of social 
scientists. An interdisciplinary team can bring around realistic estimates of environmentally 
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induced migrations and related socioeconomic and psychological damages of such 
environmental disasters. 

Interdisciplinary teams comprising of physical and environmental scientists for physical, 
hydrological and meteorological implications and social scientists for valuation of environmental 
disasters can bring about the realistic estimates of not only environmentally induced migration but 
also monetary valuation of demographic, economic and sociopsychological losses due to these 
prospective environmental disasters, the scale and complexity of which is expected to rise 
exponentially over the near future. Monetary valuation of harmful effects of environmental 
degradation can be done through eliciting shadow prices using hedonic price models (Murty, 
2005). Thus, significance of conservation of natural resources, environmentally sustainable 
development and evaluation of harmful effects of environmentally induced migration need to be 
accorded due attention by the scientific community.  
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Summary 

This paper focuses on the problem of environment-driven migrations in arid countries. It argues 
that while understanding how environmental constraints and environmental changes trigger 
migrations is of paramount importance for the development of sound development policies, trying 
to identify “environment-driven migrants” may be difficult or not feasible in some cases. The paper 
suggests that for a wide range of policy purposes relevant to developing countries such as the 
provision of basic urban services, it is enough to be able to measure the flows of migrants 
triggered by environmental changes, and their compositions by age and gender. Therefore, 
statistical and survey approaches should not always try to “tag” environmental migrants, but 
rather be area-based. The paper briefly discusses avenues for such research based on 
disaggregated census data, which should become more and more easily available over time in 
developing countries. 

Introduction 

In a number of cases, direct links can be established between the environment or changes 
affecting the environment, and migrations. This is the case for example for natural disasters like 
floods or tsunamis, or on a longer time scale for sea-level rise (SLR). In such cases, people 
migrating from the affected area can unambiguously be defined as “environmental migrants”. 

Yet, in other cases, no such direct relation can be straightforwardly established between the 
environment and migrations. A paramount example is African arid and landlocked countries 
during periods when no well-defined environmental disaster or short-term change can be 
identified.3 In those countries, migrations from environmentally-stressed areas are the result of a 
complex interplay between population and economic activities, land use, and climatic and 
environmental factors. 

In such cases, what we know is that migration related to environment occurs. And from the 
observation of past climatic trends like the drought in the Sahel, we know that the impact of 
environmental changes on development in those countries can be very high. But identifying 
environmental migrants can be difficult or impossible, even from the conceptual point of view.   

                                                
2
 Division for Sustainable Development, UN-DESA. The views expressed in this document are those of the 

author and do not necessarily reflect the views of the United Nations Secretariat. 
3
 The World Bank estimates of the impact of sea-level rise in terms of population, area, and GDP affected 

are low for Africa overall, although a few countries will be massively affected.  
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When environmental migrants cannot be “tagged” 

First, at the individual level, few migrants would identify themselves as environmental migrants. 
This is because migration is a response strategy to an array of interlinked causes and outcomes 
(the so-called environment-migration nexus). Environmental causes, although they may be the 
root cause of e.g. decreased income and inability to make ends meet in the considered area, may 
not be mentioned by affected people as the main reason for migration. Moreover, this 
assessment is likely to vary across cultures and communities. Therefore, it is hard to expect 
reliable, homogeneous measurements from direct household surveys.  

Independently of what individuals say, at the conceptual level it is difficult to disentangle the 
reasons for migration, apart from specific cases such as armed conflicts. Are people moving to 
urban areas in search of a better living, or as part of an insurance strategy against climatic 
variability or shocks, to be classified as environmental migrants or economic migrants? But even 
then, economic hardship in arid areas, or conflicts, may themselves be caused by environmental 
pressure. Thus, potentially a wide range of migrations could be categorized as environmental 
migrations. 

At the macro level, the problem is compounded in many LDCs that are still predominantly rural 
and that are currently witnessing massive flows of rural-urban migrations. These migrations have 
been observed in all countries including developed countries at earlier dates. Thus, they 
constitute a “normal” historical trend.  

What we would want to call “environmental migrations” in such contexts would be the additional

flows of migrants caused by changes in environmental conditions (over time), or harsher 
environments (across space). With such a definition, individual migrants cannot be “tagged” any 
more as environmental migrants; environmental migrations are defined from flows, not from 
individual behaviours. The question then becomes how to disentangle “normal” flows from 
“abnormal” migrations to cities attributable to environmental change? 

Proportion of urban population over time
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In many important policy areas, we do not need to “tag” environmental 
migrants 

Some papers aiming to put the issue of environmental migrations at the forefront are vocal on the 
need to identify them as a separate category for policy-making purposes.4 I argue that this may 
not always be the best approach. For a broad range of policy issues, what policy makers need to 
know are numbers of migrant, not to be able identify or « tag » environmental migrants. 

This is most relevant at the receiving end of migrations, which happen to be large cities. Urban 
services have to be provided for migrants coming to cities. As mentioned above, this is a massive 
trend in many LDCs. Yet, from the point of view of economic planning, the fact that these 
migrants are environmental migrants is often not very relevant. Migrants, environmental or others, 
as well as non-migrants, share slums, are exposed to lack of water supply or sanitation, miss 
education opportunities, or suffer from the lack of health infrastructure. In all these cases, it is the 
numbers (i.e. the size of the flows of migrants), not the cause for migration or identity of the 
migrants themselves, that matters. For other services like school, the age structure of migrants 
has to be known in order to plan for education facilities (mostly primary schools) and staff.  The 
gender structure of the migrant population is also very important for health (maternal health care, 
HIV prevention), and for schools.5

This relative unimportance of the reasons for migrations at the destination of migration contrasts 
with what happens at the point of origin. In an environmentally-stressed community that suffers 
from emigration, it is of primary importance to know much more finely who emigrates, because 
the numbers involved are often much larger in relation to community size, and the identity of the 
people leaving will affect all aspects of the economic and social life in the affected area 
(organization of agricultural production being the most obvious example). 

In summary, for a lot of policy purposes relevant to LDCs today, such as the provision of basic 
services in urban areas, we do not need to identify individually environmental migrants as 
opposed to migrants for other causes. What we need is to be able to measure, and forecast, the 
importance and composition of the additional flows of migrants due to environmental changes, 
above and beyond the flows occurring “naturally” as a result of rural-urban migrations (see 
Figure). 

What models?  

In order to assess the impacts of environmental changes on migration patterns, data on migration 
has to be related to meteorological and hydrological information, physical environmental data and 
data from scientific research, as well as socio-economic variables relevant to migrations. For 
example, key local determinants of migrations will be population density and climatic variables 
such as water availability. 

Let us suppose that the country is divided into small zones, small in this case meaning that the 
zones can be considered as homogeneous from the point of view of climatic variables.6  

                                                
4
 This is the case for example of the IOM Discussion Note on Migration and the Environment, MC/INF/288, 

November 2007. 
5
 Of course, the identity of the migrants is important when it comes to more targeted programs. For 

example, migrants from remote rural communities may have additional difficulties in blending in the city’s 

social fabric, because of issues with language, culture, absence of social safety nets, etc. But again, the fact 

that they are environment migrants or migrants of other types is not the most relevant criterion in this area 

either. 
6
 For illustration purposes, a small zone could be the size of an administrative district. 
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Denoting d as the population density, C an array of climate variables relevant to the situation 
considered, Y a vector of socio-economic variables that influence migrations (poverty, type of 
economic activities, etc.), and m the out-migration ratio, defined as the proportion of population 
migrating out of the zone in a given time period (e.g. 5 years), the basic model could be written: 

m=f(d,C,Y).

Environmental migrations would correspond to the partial effect of climatic / environmental 
variables on the flows of migrants, ceteris paribus. 

In many cases socio-economic variables will be endogenous, reflecting what is often referred to 
as the “poverty-environment nexus’. That is, the same environmental factors or changes in those 
factors will affect both the socio-economic outcomes and migrations. Therefore, in order to 
estimate the effects of climate on migrations, one would have to write a more complete model like: 
m=f(d,C,Y) 
Y=f(C,Z), 

where Z denotes exogenous variables explaining socio-economic outcomes. 
We do not dwell here on the econometric issues associated with the estimation of such a model. 

When data on the destination of migrants are available, the model can be refined by 
distinguishing the destination of migrants. This can be done by considering flows going to each of 
the main cities, and modeling cities as competing for the migrants (which would result in a Logit-
like or Probit-like setting). 

Ideally, when data on m, C, and Y are available for each zone, the model can be estimated from 
both cross-section data (all zones in a country or a region), exploiting the cross-sectional variation 
in climate variables. If data are available for several periods for each zone, the model can also be 
estimated on panel data. This would allow in particular controlling for fixed effects that could not 
be captured by the control variables included in the model.7  

From the estimation of such a model, changes in environmental conditions such as those forecast 
from climate models could be used to forecast future migrant flows.  

Conceptual problems 

As will be discussed in this workshop, there are a number of conceptual issues associated with 
such models. The first concerns the nature of the function f, which could be called the “response 
function” of the community to the environment in terms of migrations. That is, so far it seems that 
we have a limited understanding of the mechanics that translate changes in environment 
variables to migrations.  

First, from the set of local studies that have examined this problem in detail, the “response 
function” seems to differ between societies and communities. For example, pastoralists in 
Sahelian Africa will not necessarily adjust their survival strategies in the same way as sedentary 
agriculturalists in Eastern Africa would. Related to this point, what is the most relevant way to 
define migration in this context? We know many communities first adjust to environmental stress 
by pursuing temporary migrations. At what point can migrations be considered permanent? What 
triggers the change between temporary migrations and permanent ones? Then, we can suppose 

                                                
7
 On the climate side, those could relate to the presence of a large aquifer or a large river or seasonal lake 

that the data do not capture; on the economic side, it could reflect proximity to the central government, or 

other factors explaining higher investment in that region compared to others. 



46                         Position papers for 16-18 April Expert Workshop on Environment and Migration 
Contact: Dr. Koko Warner warner@ehs.unu.edu

that the response function is non-linear, i.e. there are thresholds in terms of, e.g., water scarcity 
that will cause quick and irreversible changes in the migration patterns.  How best to incorporate 
these non-linear behaviours into the response function?  

Whereas such problems should not be underemphasized, it is worth mentioning that the mere 
knowledge of the migration flows at a detailed geographical level and the possibility to relate them 
to climate variables would already in many countries constitute a big step forward as an input for 
the integration of migrations in policy making. 

Data problems 

The problem, therefore, is to obtain relatively finely disaggregated data on population, migration 
flows, and climate variables. 

Climate variables. Disaggregated climate variables, often available in GIS format, are becoming 
increasingly available and accessible to the public. Due to the efforts of the IPCC, results from 
mainstream climate models are now accessible and provide a coherent set of past observations 
and projections, which can be used for policy purposes. Whereas the local uncertainty attached 
to the climate model predictions is still very high in some areas, especially Africa, the uncertainty 
will decrease as work on climate continues to advance. 

Population. Population data have traditionally been available in most countries from periodical 
rounds of censuses (mostly, 10 year periodicity). Until recently, results from the Censuses at local 
levels were often available only on paper, for a limited subset of questions included in the 
questionnaire. This is because the data collection was paper-based, and computerizing these 
data was incredibly labor-intensive. This has changed very quickly, though, following the rapid 
progress in information technology. Computer-assisted survey and/or data collection on the one 
hand, and the increasing capacity of computers on the other hand, have meant that, in a number 
of countries, results from the Census are computerized at the household level. Although the 
individual records may not be available, the data may be easily processed at any geographical 
level. 

Due to the major importance of Census data, it is supported by the UN, many international 
development agencies, as well as bilateral cooperation. We can therefore be reasonably 
confident that technical progress will make its way to most countries in the foreseeable future and 
that finely disaggregated census data will be available. 

Migration flows. What can be inferred on migrations from Census data depends on how the 
census questionnaire is framed. In the most unfavorable case, no questions on migration are 
included in the questionnaire. In such a case, information on migrations can nonetheless be 
obtained from the comparison of the age pyramids of the area at two successive Censuses. 
Specifically, by “ageing” the age pyramid from the first census by the number of years separating 
the two censuses and comparing it to the age pyramid from the second census, in any age 
category, the variation of the population between two censuses is equal to births, minus deaths 
and out migrations. If for example, the two censuses are spaced by 10 years, for all age 
categories above 10, there is no impact of births, and the variation of the population in those age 
categories is simply due to migrations and deaths. Therefore, assuming deaths to be zero gives 
an upper bound on out migrations. More precise bounds can be obtained if death records are 
available, or by making statistical assumptions about death rates. The same applies to births. The 
mechanics of this process is illustrated in Figure 2 below. 
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Source: Author’s own elaboration. 

In many countries though, the Census questionnaire includes a question about the place of 
residence at some point before the Census (usually 5 or 10 years, or the year of the previous 
Census). In such cases, migration data are readily available. Compared to the previous situation, 
in addition to the number and age and gender structure of migrant flows, we are now able to 
relate places of origin and arrival of migrants. More specifically, a matrix giving the net migration 
exchanges between all zones can be constructed. And remember that this information can in 
theory be obtained for an arbitrarily fine geographical partition of the country. 

To summarize, even with existing information, it should be possible to build or reconstitute 
spatially disaggregated datasets including information on migrations such as the age pyramid, 
broken down by gender. Such data, however, are not for the present readily available to 
researchers. There may be a number of reasons for this. In some countries there might be an 
unwillingness to release to finely disaggregated Census data. But most likely, resources 
constraints in the form of lack of budget, staff, computers and logistics to process the paper data 
from the Censuses are the main obstacles to this lack of data availability. Technical cooperation 
programs targeted at statistical institutes with the objective of doing just this would constitute one 
possible way to resolve this issue.  

Needs for future research  

• Invest in capacity-building programs aimed to ensure that: (i) Census data is computerized; (ii) 
Census questionnaires include questions on previous place of residence. 
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• Find a cost-effective way to make disaggregated Census data available to researchers, for 
example through a repository where country would share their data in exchange for financial 
and technical assistance for data computerization. 

• Exploit rounds of Census data on countries for which they are readily available, in order to 
produce local migration data that can be made available to researchers worldwide. 

• Estimate behavioral models based on local migration data, socio-economic and climate 
variables, and estimate the part of migrations that can be attributed to environment. 

• Combine this with a meta-study of the “response functions” of communities to increasing 
environmental stress, based on a review of past case studies. 
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Part II.a : Linking migration responses to environmental 
degradation and change 

MIGRATION, DEVELOPMENT AND ENVIRONMENT  

Professor Graeme Hugo 

Note: The workshop organizers condensed this position paper from a more extensive paper that 
can be obtained from Professor Hugo. 

INTRODUCTION 

Environment and international migration and their relationship with development are among the 
most pressing issues on the contemporary global agenda.  They have been the focus of major 
international attention in the last year with the release of the Report of the Intergovernmental 
Panel on Climate Change (IPCC 2007) and the holding of the first Global Forum on Migration and 
Development in Belgium in July.  Despite the enhanced profile of environment and migration and 
their relationship with development, little of this increased attention has been concerned with the 
complex and multidirectional relationships between them. 

In both research and policy, environment and international migration’s linkages with economic 
development have evolved separately.  Yet it is apparent that their interrelationships are of 
considerable significance for understanding social, economic and environmental change and for 
developing effective interventions to reduce poverty and move toward sustainability. 

Migration on a permanent or temporary basis has always been one of the most important survival 
strategies adopted by people in the face of natural or human caused disasters.  However, our 
knowledge of the complex two-way relationship involving environmental change as both a cause 
and consequence of migration remains limited.  Moreover, how migration and environmental 
concerns interact and impinge upon economic development, social change, and conflict is little 
understood.  In a context where global environmental stress and degradation have accelerated 
and unprecedented numbers of the world’s population are seeing migration as an option, the 
need for research in this area is considerable. 

Historically, the vast bulk of migration caused by environmental change has occurred within
national boundaries, as have the environmental effects resulting from population movements.  
The international dimensions of this relationship have been neglected until recently.  Moreover, it 
is argued here that this dimension is of increasing scale and significance in concert with the 
accelerating pace of globalization processes.  Accordingly, the present paper focuses upon 
international migration occurring as a result of environmental changes and processes and the 
implications of increasing levels of population movement between countries for the environment 
and development.  We begin with a brief review of some attempts to conceptualise environment-
related migration and then consider the extent to which environmental factors have been, and are 
likely to be, significant in initiating international migration.  This is attempted through a 
consideration of the environment as both a direct and contributory factor in causing such 
migration, especially south-north international migration.  Four types of ‘environmental migration’ 
are identified – migration induced by environmental disasters, that caused by environmental 
degradation, migration and climate change and movement forced by environmental change 
caused by large scale projects.  Attention is then focused on migration as an independent 
variable in the migration-environment relationship, and the environmental consequences of 
international population movements are discussed.  The implications of these relationships for 
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economic development and poverty reduction are then discussed.  Finally, some of the ethical 
and policy dimensions of emerging international migration-environment-development trends and 
processes are addressed. 

CONCEPTUALISING THE RELATIONSHIP BETWEEN MIGRATION, ENVIRONMENT AND 
DEVELOPMENT 

It is an underlying premise of this paper that there are not only complex two way interrelationships 
between migration and development on the one hand and environment and development on the 
other but also, as Figure 1 shows, significant interlinkages between migration and development.  
The starting point for discussions of relationship between migration and the environment is 
usually the formulations that link population processes 

Figure 1: A Complex Interrelationship:  Migration, Environment, Resources and 
Development 

generally (of which migration is one) with environmental change.  Here the simple 
equation developed by Erlich and Erlich (1990): 

Environment Impact (I)  =  Population Size (P)  x  Affluence (A)  x  Technology (T) 
where (P) = the number of people or population size
 (A) =  the affluence of each individual or per capita consumption of goods and 

services 
 (T) =   technology or quality of resources consumed and pollution generated 

during production and consumption of goods and resources (Green, 
Rinehart and Goldstein 1992, 3) 

While this is a highly simplified expression of a complex relationship, migration clearly fits in as 
one of the key processes influencing changing population size and distribution within and 
between countries.  Migration has been explicitly included in the elaboration of the basic I = PAT 
equation in Figure 2.  This is an attempt ‘to identify or speculate on how population variables 
affect and are affected by the environment and how intervening factors or polices and measures 
could be introduced to cope with environmental as well as population problems’ (United Nations 
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ESCAP 1989).  Moreover it also explicitly links population and environmental processes to 
development levels and wellbeing. 

Figure 2: A Conceptual Framework of the Interrelationships Between Population and 
the Environment 

Source: UNESCAP 1989 

Nevertheless, in the population literature on linkages with the environment (e.g. Green, Richard 
and Goldstein 1992; UNFPA 1991) most attention focuses on population per se and if the 
processes which influence population size and growth are explicitly taken into account at all, it is 
fertility which is considered.  One of the few frameworks which explicitly mentions the role of 
migration is reproduced in Figure 3 and was developed by the UNFPA (1991).  Here two types of 
migration are seen as being significant.  Firstly migration is seen  
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Figure 3: The Links Between Demographic and Natural Resource Issues 

Source: UNFPA 1991 

as being both a cause and consequence of environmental pressure although the example given 
is of environmentally induced migration reflecting the much greater concentration in the literature 
on environmental change causing migration while migration impact on the environment is little 
considered.  It is interesting though that Figure 2 sees migration as being an important external 
influence on the environment and development through ‘brain drain’.  This is referring to the fact 
that the loss of skilled people from any area can have detrimental effect on both development and 
the environment. 

Another common starting point for examining the population and environment relationship is the 
carrying capacity concept which was originally developed to apply to animal populations.  Stated 
most simply it is the ‘maximum number of individuals in a particular species that can be 
indefinitely supported by the resources in a particular area’ (Meagher 1991, p. 55). In most animal 
contexts the carrying capacity will be determined by the amount of food available, the number of 
predators and the rate at which the environment can replace the resources which are used by the 
population.  Figure 4 presents a simple model whereby the numbers of animals in a particular 
area increases initially slowly, but then quickly, as it approaches the carrying capacity, and 
thereafter will fluctuate above and below that carrying capacity. However, if the resources cannot 
be replaced or renewed by the environment at a sufficient rate there will be environmental 
deterioration and the carrying  
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Figure 4: The Carrying Capacity Concept 
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capacity of that environment will decline.  Accordingly, there is outmigration and increased 
mortality and the population will begin to fall as Figure 2 indicates. Hence a population cannot 
increase its size ad infinitum and finite environmental resources place an upper limit on the 
growth of population. Moreover, there is an implication that if the resources are over-exploited 
their capacity to renew will be reduced and the carrying capacity will fall. A fall in carrying capacity 
will be accompanied by a decline in the population due mainly to environmentally induced 
outmigration. 

Figure 5: Simple Model Showing Effects of Population Growth Exceeding Carrying 
Capacity 
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There have been attempts to extend this concept to apply to humans as well as other species. A 
region’s human carrying capacity has been defined as ‘the estimated maximum number of people 
who can live there indefinitely and be given the opportunity to live long, healthy, self-fulfilling lives’ 
(Cocks and Foran 1995, 67). However, there are at least two ways in which people differ from 
other species when considering the carrying capacity concept. Firstly, human beings have the 
capacity to innovate and use technology which animals do not so they have the capacity to 
redefine upward the limits imposed by carrying capacity (Boserup 1965). On the other hand, the 
actions of animals can only maintain or diminish a resource (e.g. in the case of over grazing). 
Hence as Figure 6 indicates, population growth may be associated with an upward redefinition of 
the carrying capacity because population pressure may be a stimulus for, or be associated with, a 
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redefinition of the resource base due to innovation. Of course people too, like animals, can be the 
cause of a downward change in the carrying capacity if they ‘overgraze’ and human actions can 
lead to deterioration in the resource base. 

Figure 6: Model of the Impact of Innovation Associated with Population Growth on 
Carrying Capacity 
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A second important difference about including humans in the carrying capacity concept is that 
whereas for animals it is possible to determine an upper limit on numbers by the area’s capacity 
to provide sufficient food and water to sustain that number of animals this is not the case for 
people. Human populations need and use a much wider range of resources from the environment 
than food and water. 

A great deal of difficulty has been experienced in operationalising the carrying capacity concept 
for human populations in particular areas. For example, the development of transportation 
systems allows resources to be sent from areas of ‘surplus’ to areas of ‘deficit’, innovations are 
constantly making resources out of new elements in the environment and it is clearly a value 
judgement as to what levels of consumption are to be used in fixing the carrying capacity. 
Accordingly it seems unlikely that a quantitative definition of the human carrying capacity which is 
agreed upon by a majority of analysts or commentators can be produced for the human 
population of a region. Nevertheless, the human carrying capacity is a device which has been of 
considerable usefulness in drawing attention to the finite limits of the environment in regions, the 
pressures placed upon resources by population growth and unsustainable use of the environment 
and drawing out important implications for resource use and environment policy. 

Where does migration fit into this framework?  
• Countries and regions with abundant and valued environmental attributes and resources 

will attract inmigration (and immigration). 
• Inmigration (and immigration) into an area can potentially increase the pressure placed 

by population on regional environments. 
• Deterioration of environments can cause outmigration (and emigration) from an area. 

Before we examine in some detail environment:migration interrelationships and their 
implications for development there are a number of generalisations which can be drawn from the 
limited literature on migration and environment (Hugo 1996): 
• Whereas in the past the migration destination options for environmental migrants have 

overwhelmingly been to move within their country of origin, international destinations are 
of increasing significance. 
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• Most migration which is environmentally induced occurs within nations as internal rather 
than international migration. 

• Migration as both a cause and consequence of environmental change occurs 
predominantly in poorer, less developed countries. 

• The scale and pace of environmental change has accelerated so environmentally 
influenced migration is also increasing. 

ENVIRONMENT AS A CAUSE OF MIGRATION 

In the literature on migration and environment the focus of research has clearly been an 
environmental change as a cause of migration rather than a consequence.  Yet the concept of 
environmental induced migration remains a contested one (Black 2001; Castles 2002).  Castles 
(2002) suggests that there are three major elements in the debate on environmentally induced 
migration: 
• A debate over the terminology and definition of ‘environmental refugee’ (Hinnawi 1995; 

Jacobsen 1988). 
• Can environmental factors be recognised as a root cause of migration? 
• Who will provide protection for environmentally displaced people? 

Fundamental to the consideration of environment as a cause of migration is the distinction which 
is conventionally recognised in migration study between forced and unforced migration (Fairchild 
1925; Peterson 1958).  However, the distinction between voluntary and involuntary migration is 
not as clear cut as it would appear at first glance.  As Speare (1974, 89) points out: 

‘In the strictest sense migration can be considered to be involuntary only when a 
person is physically transported from a country and has no opportunity to escape 
from those transporting him.  Movement under threat, even the immediate threat 
to life, contains a voluntary element, as long as there is an option to escape to 
another part of the country, go into hiding or to remain and hope to avoid 
persecution.’ 

On the other hand some scholars of migration argue that much of the population mobility which is 
conventionally seen as being voluntary occurs in situations which in fact the migrants have little or 
no choice.  Amin (1974, 100), for example, in his discussion of migration in Western Africa states 
that: 

‘A comparative costs and benefits analysis, conducted at the individual level of 
the migrant, has no significance.  In fact it only gives the appearance of objective 
rationality to a ‘choice’ (that of the migrant) which in reality does not exist 
because, in a given system, he (sic) has no alternatives.’ 

Indeed the early typology developed by Peterson recognised this degree of overlap between 
voluntary and involuntary movement and distinguished an intermediate category.  He 
differentiated between ‘… impelled migration when the migrants retain some power to decide 
whether or not to leave and forced migration when they do not have this power’ (Peterson 1958, 
261).  These, in turn, are separated from free migration in which the will of the migrants is the 
decisive element initiating movement. 

Population mobility is probably best viewed as being arranged along a continuum ranging from 
totally voluntary migration, in which the choice and will of the migrants is the overwhelmingly 
decisive element encouraging people to move, to totally forced migration, where the migrants are 
faced with death if they remain in their present place of residence.  The extremes in fact rarely 
occur, and most mobility is located along the continuum.  Environmentally induced migration is 
concerned with moves toward the forced end of this continuum. 
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There is also some diversity in the literature with respect to the particular types of involuntary 
migration which can be identified.  Much of this centres around the issue of defining the term 
‘refugee’:  While the term refugee migration in some cases is used as a synonym for involuntary 
migration, others apply it only to a very restricted subset of all such movements.  The 1967 United 
Nations Protocol on Refugees considers a refugee as ‘every person who, owing to a well-founded 
fear of being persecuted for reasons of race, religion, nationality, membership of a particular 
social group or political opinion, is outside the country of his nationality and is unable or, owing to 
such fear, is unwilling to avail himself of the protection of that country’ (Keely 1981, 6).  However, 
this has been modified and extended in practice by both the United Nations High Commission for 
Refugees (UNHCR) and individual Third World countries and regions.  Nobel (1985, 44), after an 
exhaustive discussion of contemporary refugee determination in Third World countries concludes 
that the common elements can be listed as follows: 
(1) Cases of well-founded fear of being persecuted for any of the reasons 

mentioned in the Geneva Convention and/or the Statute for the Office of 
UNHCR. 

(2) Cases where lives, safety and freedom are threatened by events seriously 
disturbing public orders like external aggression, occupation, foreign 
domination, massive violations of human rights or generalised violence in the 
whole or part of the country of origin. 

This definition, however, still only recognises migrants who are forced to move because of 
political pressures or conflicts.  Other commentators have adopted wider definitions of refugee 
and forced migrations.  A good example of such a definition is that provided by Olson (1979, 
130). 

‘Refugees differ from other, spontaneous or sponsored migrants, largely in the 
circumstances of their movement out of one area to another, and the effects 
these have on them in the settlement and adjustment phases of their relocation.  
Refugees are forced to leave their homes because of a change in their 
environment which makes it impossible to continue life as they have known it.  
They are coerced by an external force to leave their homes and go elsewhere.’ 

This definition stresses the involuntary, forced nature of the move, the ‘uprooting’ suddenness of 
most refugee moves and the externality to the mover of the force or forces impelling the move.  It 
also implies a substantial degree of powerlessness among the movers in the decision to move 
and selection of destination.  There is no consideration in this definition of the distance the 
refugees move or whether or not they cross an international boundary, although Olson points out 
‘these spatial factors do affect refugees’ adjustment after flight.’  This definition is clearly more 
holistic and sees refugee moves as a subset of all population mobility rather than of international 
migration. 

Olson’s definition is also broader than that of the UNHCR with respect to the nature of the 
external force or forces, the threat or presence of which impels refugee movements.  Again the 
UNHCR definition is somewhat restrictive in that it refers only to persecution or fear of 
persecution, as initiating refugee movement.  She identifies a number of ‘external compulsions’ 
which can alone or in concert create refugees and these include ‘physical dangers’. 

There would seem to be a case for identifying environmentally displaced migrants as a 
meaningful and relevant category from both academic and policy perspectives despite its 
conceptual fuzziness (Castles 2002).  This is for at least two reasons: 
• Manifestly environmental factors are an important trigger for migration and the reality of 

its widespread occurrence cannot be questioned. 
• The people displaced often are drawn from the poor and they are in urgent need of 

support and assistance. 
However although the term ‘environmental refugee’ has gained wide currency, given 
the specific legal connotations of the term refugee in international and national 
discourse it would seem more appropriate to refer to them as environmental 
migrants. 
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We will now consider some of the major trends and issues with respect to environmentally 
induced migration.  There are four major types of such migration.  Most obvious are those sudden 
flows of people responding to an environmental disaster.  However environmental degradation, 
while more gradual, forms an important second type of environment migration.  Thirdly climate 
change which creates changes in environmental conditions in particular areas is increasingly 
being recognised as a significant cause of environmental migration.  The final type of 
environmental migration also is a response to change in local and regional environments but in 
this case the cause of displacement is the construction of a ‘mega project’.  While each of these 
types of environmentally induced migration is quite distinct there are instances where they are 
interrelated. 

CONCLUSIONS AND POLICY IMPLICATIONS 

The causes and effects of environmental deterioration in LDCs cannot be quarantined within the 
national boundaries of individual nations.  It is clear that much contemporary environmental 
degradation in LDCs has its real roots in historical processes such as colonial exploitation which 
produced different modes of agricultural and pastoral activity to meet the needs of the colonial 
power and different patterns of population growth and distribution from those which prevailed in 
precolonial times.  Similarly, international inequalities in power, access to resources, unequal 
terms of trade, etc. have all been influential in shaping patterns of land use and settlement in 
LDCs, as have the interventions of international companies and agencies.  Moreover, the 
consequences of deforestation, pollution, etc. are not confined to single nations.  The rapid 
depletion of rainforests in a few countries like Brazil and Indonesia, for example, has climate 
change and loss of biodiversity implications which are global.  The clear message, not only from 
the IPCC but from as far back as the 1972 Stockholm Conference on the Human Environment 
and the 1987 publication of the World Commission on Environment and Development report, Our 
Common Future, is that achieving ecologically sustainable development demands action at the 
global level as well as the national and individual levels. Successfully tackling many of the 
environment problems of LDCs and MDCs will require a global approach, and central to this is the 
pressing need to eradicate poverty so that people can have access to the resources to live 
sustainably.  This will demand several redistributions from MDCs to LDCs through changes in 
international power, trade and aid relationships.  In short, the environmental pressures which are 
increasingly the cause and consequence of population movements in LDCs should not be seen 
as exclusively the problems of the individual countries involved since those pressures have been 
caused partly by forces outside the country and they have consequences which extend beyond 
the borders of those countries. 

Migration is a logical and common immediate response to environmental degradation and 
disaster, but it is rarely a medium or long-term solution to environmental problems.  This will only 
be attained via lower levels of population growth through substantial and sustained fertility decline 
and adopting ecologically sustainable ways of using the environment.  Both of these goals are 
only going to be achieved through overcoming the poverty and powerlessness among the people 
living in regions subject to environmental disaster and degradation.  Only through improving 
employment opportunities for men and women, health, education, human rights and enhancing 
the status and roles of women within such societies can long-term sustainability be achieved.  
Just as international processes have contributed to the creation of environmental problems in 
LDCs, long-term solutions will only be possible with significant involvement of the international 
community. 

Environmental pressures are undoubtedly an increasing element initiating outmigration from 
many rural areas in LDCs.  However, environmental factors are more significant as contributory 
and proximate causes of such migration, although “environmental refugee” migration is 
significant.  The bulk of such movement is intra-national, but just as other forms of migration in 
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LDCs are increasingly involving crossing international borders, it is likely that a larger proportion 
of environmentally displaced persons will move to other countries.  However, such migration 
cannot be generally seen as a solution to environmental problems in LDCs because: 
• The vast scale of such movement is such that the sheer logistics of moving and 

establishing such refugees in other nations is many times larger than any previous global 
migration (Keyfitz 1991). 

• It does not represent a real and lasting solution to environmental problems, which can 
only come through eradicating poverty, reducing fertility, and adopting environmentally 
sustainable practices. 

International relocation may provide an enduring solution only in very specific circumstances such 
as in small island nations influenced by a significant rise in sea levels or in small regions 
devastated by an environmental disaster. 

The fact remains, however, that there are significant displacements of population occurring in 
LDCs as a result of environmental disasters or deterioration.  Most of this displacement occurs 
within the boundaries of nations and there is certainly no indication of a lessening of the numbers 
of environmental migrants in LDCs.  Hence, it is imperative that the international community look 
to short-term measures as well as the longer-term solutions discussed above.  As was indicated 
earlier, the people involved are certainly not covered by international refugee protocols, and there 
is a pressing need for this group of forced migrants to be systematically incorporated into an 
expanded international regime to assist people who are uprooted involuntarily from their home 
areas (Rogers and Copeland 1993, 132). 

Lonergan and Swain (1999) argue that …
“although the estimates and projections of environmental refugees are based almost 
entirely on anecdotal evidence and intuitive judgment, it is important not to trivialise 
the role environmental change and resource depletion may play in population 
movements.” 

This differs from the view of Black (2001, 1) who, in also recognising the weaknesses of the 
concept of “environmental refugees” maintains that …

“although environmental degradation and catastrophe may be important factors in the 
decision to migrate, and issues of concern in their own right, their conceptualisation as 
a primary cause of forced displacement is unhelpful and unsound intellectually and 
unnecessary in practical terms.” 

It is clear regardless of conceptual fuzziness and the fact that the concept of environmental 
migrants remains a contested one in academic circles, that: 
(a) environment is an important cause and effect of migration 
(b) that environment factors are increasingly significant in both inducing migration and in the 

assessment of the impact of migration.  In such a context it is difficult to disagree with 
Bojariti, et al. 2007 that there is a need to consider environment and migration from a 
policy perspective.  They make five policy suggestions …
• There is a need to put in place programs to achieve a better understanding of the 

cause-effect mechanisms between environmental degradation and forced migration. 
• It is important to raise world wide knowledge based public and political awareness 

of issues surrounding environment and migration. In particular they argue that the 
issue of migration and environment should be included in the work of the 
Intergovernmental Panel on Climate Change. 

• There is a need to put in place a framework for recognition of environmental 
migrants as in a separate Convention or as part of Intergovernmental Treaties on 
Environment.  They recommend that the 1951 Convention on Refugees not be 
extended to include environmentally forced migrants. 

• There is a need to empower the relevant entities of the UN and other relevant 
agencies to provide assistance to environmental refugees/migrants. 
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• Strengthening institutions at all levels to provide assistance to environmental 
migrants. 
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Transformations in Risk: Tipping Points of Sustainability or 
Humanitarian Crisis  

Dr. Mohammed Hamza, Stockholm Environment Institute, Oxford, UK 
Position paper available as separate PowerPoint presentation. 
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Desertification and Drought Related Migration  

Prof . Michelle Leighton, University of San Francisco, USA 
Paper not included due to forthcoming publication. 
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Part II.b: Regional perspectives and patterns 

Desertification, degradation and migration in Latin 
American and the Caribbean 

Dr. Cesar Morales 
Consultant 
Sustainable Development and Human Settlement Division, ECLAC, UN  

Introduction 
Between 1990 and 2005, Latina America and the Caribbean lost 68.7 million of hectares of forest, 
as a result of the expansion of the agricultural frontier for cattle raising and, in the last years, for 
cultivation of crops that are highly demanded in international markets. This process was 
particularly strong throughout the 1970s and 1980s, and has continued at a fairly rapid pace, 
though less intense than in the 1970s and 1980s. This phenomenon intensified again between 
2000 and 2005, reaching a higher rate than during the 1990s. (0.46% between 1990 and 2000 
and 0.51% for the period 2000-2005) 

Deforestation leads to land degradation and loss of biodiversity and cultural heritage of 
indigenous peoples. Land degradation is closely related with desertification, a process that affects 
important areas and a big part of population in LAC.  

On the other hand, between 1970 and 2005, urban population increased from 56.5% to 76.8%, 
mainly as a result of internal migratory flows from rural to urban sector. Ecuador, Costa Rica, 
Dominican Republic, Bolivia and Brazil are the countries that have experienced the most 
significant changes in this field. In Brazil for example, urban population increased from 52.7% to 
83.4%. This means, around 60 million people have changed from rural to urban sector, and most 
of them come from the semiarid region. 

According to a recent report of ECLAC8, internal migration, which means moving residence from 
one administrative division to another within the same country, has been experienced by many 
people in Latin America and the Caribbean. However, the intensity of internal migration in the 
region is unexpectedly falling. One of the hypotheses refers to the replacement of internal 
migration by international migration. 

That is probably what is happening during the last years with migrants from Haiti, Dominican 
Republic, Ecuador, Bolivia and other countries affected by degradation, desertification and 
extreme climatic events that have aggravate the situation.  

                                                
8

Social Panorama of Latin America 2007 on the basis of special processing of census microdatabases 

made by Latin American and Caribbean Demographic Centre (CELADE) – Population Division of 

ECLAC,. 
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Desertification and drought: Conceptual considerations 

The Convention to Combat Desertification and drought, defines desertification as “land 
degradation in arid, semi-arid and dry sub-humid areas resulting from various factors, including 
climatic variations and human activities” (Article 1a). “Arid, semi-arid and dry sub-humid areas” in 
turn refers to non-polar and sub-polar regions in which the ratio of annual precipitation to potential 
evapotranspiration falls within a range from 0.05 to 0.65 (Article 1g).  

Degradation is defined as “reduction or loss, in arid, semi-arid and dry sub-humid areas, of the 
biological or economic productivity and complexity of rainfed cropland, irrigated cropland, or 
range, pasture, forest and woodlands resulting from land uses or from a process or combination 
of processes, including processes arising from human activities and habitation patterns.” In Latin 
America and the Caribbean, land degradation affects all types of ecosystems.  

Three types of desertification-promoting human activities can be distinguished: deforestation, use 
of soil without regard for its capacities, and excessive artificialization or improper exploitation of 
ecosystems (through various forms of mechanization, irrigation, fertilization, pest control and 
phytogenetic improvement).  

Figure 1: LATIN AMERICA AND THE CARIBBEAN (19 COUNTRIES AND TERRITORIES): 
LAND SHOWING SOME TYPE OF DEGRADATION, 2002. (Percentages) 

From the socioeconomic point of view, desertification may be considered as a process of 
degradation that significantly reduces the fertility of soils, affecting directly food supply and the 
survival of human groups in rural areas who depend on agriculture.  

In addition, there is a close link between desertification and poverty, and between these 
phenomena and migratory patterns. The poor tend to occupy lower-quality and more fragile land, 
and in order to survive they have to use the scarce resources they possess, which only 
aggravates the fragility of the resources, reduces their productivity and ultimately exhausts them. 
When this occurs, segments of the population are forced to migrate to other areas in search of 
activities capable of sustaining them.  
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When describing what occurs in these cases, one refers to the economic or social “desert,” and to 
abandoned land. Depending on the characteristics of the territory affected and the degree of 
harm caused, it may be possible to manage the ecosystem in a such a way that it can actually be 
restored, by abandoning the land, imposing time lags on its use, or through appropriate soil 
restoration measures and sustainable management practices to reverse the process of 
degradation. 

Drought is a meteorological and hydrological concept not to be confused with desertification, 
which is described above.9 Drought and desertification do affect each other as aggravating or 
mitigating factors, but can also be considered to be independent processes. Mitigating the effects 
of drought does not necessarily arrest the causes of desertification, just as controlling the 
processes of degradation that lead to desertification does not reduce episodes of drought. In any 
case, the effects of drought are much more evident in the short term than is the case with land 
degradation, which tends to occur imperceptibly over longer periods. 

Some important human factors behind the desertification 
process 
Deforestation: the main cause of deforestation is the expansion of the agricultural frontier 
resulting from cattle raising. In recent years, the increased cultivation of crops such as soy, in 
response to high international demands, has been an added factor. Indeed, soy is spreading 
dramatically, and all indications show that this will continue as global demand increases, being 
China a major player. The number of head of beef cattle in the region increased 68.1 million 
between 1990 and 2005, while land planted in soy expanded by 22.4 million hectares. 
Agriculture of subsistence: Poor peasants look as main tarjet, to ensure family group survival. 
They adopt a strategy composed by the following elements; 

a) Minimum risks 
b) Basic food production 
c) To use all available resources (Natural and human) 
a) To obtain other jobs in order to complement the general family income.  

Frequently this last component implies migration to other places. When migrants find  
employment, they usually send a part of their salary to help their families in the rural sector.   

When peasants use all available resources, they take advantage from labor provided by old 
people and children members of their families, and they use all kind of land available 
independently of their marginal productivity.  

From this point of view, any contribution to a common fund to ensure the family group survival, is 
valuable. Normally peasants units of production, use degraded land, frontier land, and in general 
land characterized with a low productivity, located in fragile ecosystems. This type of land is not 
attractive for an agricultural enterprise. 

Over exploitation of a land with a low productivity in fragile ecosystems to feed poor peasant 
families, create a vicious circle that leads to less productivity, less food, and increased needs to 
obtain an extra income. All of this contributes to a massive migration of poor peasants.  

                                                
9
  The concept of “desertification” is always defined, while that of “drought” rarely is —probably because 

it is considered to be obvious. From a meteorological perspective, drought can be defined as an 

abnormal and recurrent climatic condition that occurs in all climate regions of the earth. This 

phenomenon is characterized by a marked reduction in the amount of precipitation, which can produce 

serious hydrological imbalances. In hydrological terms, drought is considered to exist when there is less 

than the average seasonal precipitation for  
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According to different research, normally, migrants go first to little towns and cities, and then to 
big cities in the same country, or more frequent recently, to other countries.  As it  can be 
observed in Table 1, permanent migration increased and in a first stage goes to a Minor 
Administrative Division. Recent migrations decreased, which could be due to the increase in 
migratory flows to other countries. 

Table 1: LATIN AMERICA AND THE CARIBBEAN: PERCENTAGE OF INTERNAL MIGRANTS 
BY TYPE OF MIGRATION, 1990 AND 2000  

Absolute or permanent migration Recent migration (at least 5 years) 
Census 
Round 

Major Administrative 
Division (%) 

Minor Administrative 
Division (%) 

Major Administrative 
Division (%) 

Minor Administrative 
Division (%) 

1990 17.5 34.2 5.1 12.6 
2000 17.7 35.2 4 8.7 

Desertification, degradation and the migration processes 
As it is known, Latin American countries offer a number of good examples of massive migratory 
internal and external flows originated from areas affected by environmental changes such as 
degradation and desertification processes, lately aggravated by climatic extreme events. 
Evidence shows that hurricanes, tropical storms, and drought, occurs more frequently and are 
more intensive... These events destroy the organization of the productive systems and 
infrastructure, often resulting in migratory flows to other places in the same country or outside 

Caribbean islands, in the tropics, are affected by extreme climatic phenomena that jeopardizes 
not only biodiversity, but also local inhabitants. Among other things, the islands undergo marked 
seasonal variations in precipitation, and most areas suffer from prolonged droughts, causing 
major agricultural losses. The droughts are followed by torrential rains that aggravate erosion and 
eat away at the coastline.  

Some of the Caribbean islands are of volcanic origin (Dominica, St. Lucia, St. Vincent and the 
Grenadines), while others are the result of coral formations (Antigua and Barbuda, Barbados, 
parts of Jamaica and the Dominican Republic). Since all form more recent and fragile formations 
than the continental landmasses, they are highly vulnerable to land degradation caused by 
erosion. 

Serious soil loss is occurring in the islands of St. Kitts and Nevis due to excessive grazing, while 
Jamaica and some other islands have problems created by both legal and illegal bauxite mining, 
as well as by the construction of houses on very steep hillsides. In Barbados, the district of 
Scotland in the north, where there are remains of native and semi-natural forests, suffers from 
extensive erosion, while a similar, though somewhat less severe, situation is present in St. 
Vincent and the Grenadines. One fourth of Antigua is nearly devoid of vegetation and is highly 
vulnerable to further deterioration. 

Granada suffers from serious erosion caused by rain, since its soil is volcanic and only sparsely 
covered by vegetation. One third of Dominica’s territory suffers from degradation, and Anguilla, St. 
Lucia and St. Kitts and Nevis have lost much of their plant cover as a result of the hurricanes that 
strike these areas. The small size of the territories and the effects of population pressures make 
soil degradation unpreventable, especially in the smaller islands. 

Hispaniola, the island shared by the Dominican Republic and Haiti and inhabited by 14 million 
people, represents an extreme case of degradation, with acute deterioration taking the form of 
soil degradation and biodiversity loss, particularly in the area with the greatest population 
pressure (in Haiti).  
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One of the most emblematic cases of desertification and degradation in Latin America is the 
Northeast Region in Brazil, known as the “sertaõ”.  This semi-arid tropic region comprises 
980,711 km2, distributed among eight states and municipalities in northern Minas Gerais State. 
The region undergoes draught periods and dry seasons that affect practically all agricultural 
activities and particularly peasant and small and medium-size producers, causing serious socio-
economic problems and mass migrations to other parts of the country. 

Arid regions suffer from serious fresh water limitations because of the low rainfall indexes and 
unfavorable distribution of rainfall throughout the year. Although the scarce 
flora and fauna are adapted to these conditions, the population manages such resources 
seeking their own survival, over exploiting the scarce and poor soil and water resources.   

All these factors lead to extreme poverty and, thus, the population migrates to find better survival 
conditions. Migrations, in turn, have a major impact on the already overburdened basic services 
in urban centers.  

The evidences of migratory flows from affected areas in the “Sertaõ”, or Northeast are can be 
obtained from data provided by the Population Census and Agricultural Census. According 
CELADE10, between 1970 and 2005, around 60 millions peoples migrated from rural to urban 
areas located in the industrial triangle composed by Rio de Janeiro, Sao Paulo and Belo 
Horizonte. Most of them, comes from the Northeast Region. 

In Ecuador, the most degraded land is located in the Province of Chimborazo that concentrates 
most of the indigenous population and shows the highest index of poverty. According to different 
sources and to the National Institute of Statistics and Census in Ecuador, between 1999 and 
2006, around 897,411 people, that means 7% of the total population, have migrated from 
Ecuador to the United States and Spain mainly. The Province of Chimborazo and mainly the 
poorest and more degraded and desertified Counties, Alausí, Chunchi and Colta. 
.  
According the the National Division of Migration and the National Institute of Statistics and 
Census (INEC) only in 2002, around 208,741 people migrated to USA, 157,579, to Spain a  and 
15,137,  to Italy. Almost half of them were women. 

Figure 1: Ecuador: external migratory flows  
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 Latin American and Caribbean Demographic Center from the Economic Commission for Latin American 

and the Caribbean of the UN, (ECLAC) 
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In the Caribbean, Haiti is probably the best known case of land degradation, a process that was 
originated at least 200 years ago with the exports of precious woods, an initiative promoted by the 
government through public policies and specific incentives. Since 1950, charcoal production even 
to produce electric energy, is one of the main causes of the deforestation process. Deforestation 
is the previous antecedent of the degradation process. During the last years, recurrent and more 
intense Hurricanes and tropical storms, have created enormous land and water degradation 
problems and have destroyed a significant part of the productive systems and infrastructure, 
killing around 3,000 peoples. 

Migration as a response to disasters vulnerability in rural areas 
in Mexico11

Most theories of rural-urban migration embracing slums concentrations in urban areas (Lewis, 
1954, Fei and Ranis, 1964, Todaro, 2000) find labor market failures there due to 
(1) incapacity of agriculture to reabsorb rural workers together with its respective low-income 
(productivity), and (2) insufficient industrial development in the cities. For Todaro, migration is 
primarily an economic phenomenon, which for the individual migrant can be quite a rational 
decision, despite the urban unemployment.  

The Todaro model postulates that migration proceeds in response to urban-rural differences in 
expected incomes rather than actual earnings. That decision is taken in order to maximize their 
expected gains in life and, for a given time horizon the urban sector seems more convenient. In 
that sense, as natural disasters reduce future incomes expectations from agricultural activities, it 
stimulates in turn slums growing as well. 

Given adverse entitlements systems and assets distribution, losses from natural disasters in the 
Mexican countryside tend to exceed rural coping and adaptive capacity,  ending with rural 
livelihoods, triggering domestic rural-urban and abroad emigration. Lack of support for the 
countryside and agriculture, as well as inappropriate urban projecting in large cities in Mexico has 
contributed to increasing urban vulnerability after the 1950s.  

As an efficient strategy for agriculture and rural areas was not successfully undertaken, rural 
workers have been massively migrating to especially large domestic cities, i.e. Mexico City, 
Monterrey, Guadalajara, and Tijuana, building irregular settlements (mostly slums) on areas that 
are very prone to natural disasters as well. Emigration from Mexico to other countries has 
increased over the past two decades. The Population Census from 1990 reports that 0.24% of 
Mexican population was living abroad, whereas in the 2000 Census this figure rose to 0.41% 
(INEGI, 2005). 

In line with that, a survey to assess natural disasters impacts in Chiapas found that those 
communities more recurrently affected by natural disasters tend to increase emigrant rates even 
more than those communities comparatively poorer. 

Domestic migratory flows 

Massive rural-urban migration, mainly due to adverse productive conditions in the Mexican 
agricultural sector along with the lack of effective urban regulation during the past four decades 
has led to the current slums proliferation. It has increased the per se disasters risk in a number of 
Mexican cities. The nature of the Mexican economy is dualistic, since in general terms exists a 
modern urban capitalist sector geared toward capital-intensive of large-scale production, 

                                                
11

Extracted from CEPAL - Serie Estudios y perspectivas - México - No 92 Socioeconomic vulnerability to 

natural disasters in México
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coexisting with a traditional rural subsistence sector geared toward labor-intensive of small-scale 
production. 

In the same way, this dualism is observed in the urban economy, dividing into a formal and 
informal sector. In Mexico City, for instance, the estimated share of urban labor force in the 
informal sector is 57%, and slums as percentage of population is reckoned to be 46%. The most 
disaster-prone areas are populated by the poor.  

Socio-economic maps of Mexico City show the poor located predominantly on the East side, 
wider as moving southwards, whereas richest areas are located on the West side, wider as 
moving to the South. The central part presents a mixture of incomes. This bell-shaped spatial 
distribution of incomes overlaps with the risk distribution to floods, landslides and earthquakes.  

International migratory flows 

About one-quarter of Mexico’s labor force is still employed in agriculture, and as conditions in the 
countryside continue to worsen, rural workers do not have incentives to stop out migration not 
only to urban Mexico, but also to urban and rural USA. Mexico is the first country of origin of 
migrants to the USA, where roughly 1 out of 3 migrants was born in Mexico, integrating the first 
majority migrating community in the USA. It is so in 31 of the 50 states of the American Union as 
well (Center of Migration Studies of Washington 2003, US Census Bureau 2002). 

Summarizing, a significant part of migrants from Latin American countries, come from degraded, 
desertified or affected areas by climatic extreme events.  

Finally, according to data from Census and Household and income surveys, initially migratory 
flows were composed mainly by women aged between 18 to 30 years old looking for job as a 
maid. Since 1990, migrants are more and more young man looking for different jobs. 

As it was highlighted, an important proportion of them come from areas affected for many years 
by degradation process.  Since 1990, a new migratory flow appears as a result of extremes 
climatic events such as Mitch in Central America, and recently tropical storms as Noel in Haiti and 
Dominican Republic. Reports from a team of ECLAC that evaluate the economical and social 
impacts of this kind of events give valuable information about population living in most affected 
areas that are willing to migrate.  
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Introduction 

The literature on environment-migration falls into two broad categories (see Suhrke, 1993): (1) 
work done by the “minimalists” who suggest the environment is only a contextual factor in 
migration decisions (see, Bilsbarrow, 1992: Kritz 1990) and; (2) the “maximalists” who claim that 
the environment directly causes people to be forced from their homes (see El-Hinnawi 1985, 
Jacobson 1988, Myers 1993, 1997 and 2005).  Those who think the environment significant cite 
sudden crises such as floods that damage crops, livestock, housing and infrastructure especially 
in rural areas as well as slower-onset problems like the gradual drying of the Sahel that 
chronically undermines rural livelihoods.  Those who discount the role of the environment site the 
growth of urban economies as the predominant factor that draws people out of rural areas to 
seek new opportunities.  As such, projections of environmental migrants range radically from 
those who see environmentally induced mass migration as a “myth” (Black, 2001) to those who 
forecast that global warming alone will cause 200 million environmental refugees (Myers, 2005).   

Africa, where a significant proportion of the population lives on less than $1USD/day,  is often 
seen as a major source of new immigrants into Europe, and images of hundreds of young men 
and women crammed into boats abound in the popular media.  Climate change, which threatens 
already poor rural livelihoods is expected to exacerbate this situation, undermining both the ability 
of people to feed themselves (so-called “direct food entitlements”: see Sen, 1981) as well as their 
ability to obtain incomes from agriculture (“indirect entitlement”).  The poor infrastructure and 
already low incomes makes rural communities in Africa especially vulnerable and this has fuelled 
concerns raised in the Western media.   

However, much of Africa’s current migration is internal, and is often within a migrant’s home 
country.  In addition, migration is often a short term and common occurrence that forms part of a 
household’s usual coping strategy, even in times of relative stability.  For example, in the West 
African Sahel, migration is a usual and essential way of coping with periodic drought. The 
practice of individuals leaving their rural homes in search of work in urban centres is referred to 
as “eating the dry season” (Hampshire and Randall, 1999).  In many such cases, however, this 
involves men migrating in search of short term work, leaving wives and children to make 
decisions at household level.  

As such, the purpose of this paper is to establish a coherent empirical research framework 
through which the complexity of climate induced migration can be analysed in an African  
context.   
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PART I:  Mechanisms linking migration and environmental issues 

A simplistic way of conceptualizing the links between the environment and migration is to think of 
“push” and “pull” forces, where environmental problems “push” people out of current homes while 
economic opportunities “pull” people into new area (figure 1).  Writing of the “push” forces, El-
Hinnawi (1985) identifies three groups of environmental “refugee”: 

1. Temporarily displaced – after a temporary environmental stress such as an 
earthquake or cyclone  

2. Permanently displaced – after a permanent environmental change for example a 
dam, sea level rise or natural disaster. 

3. Permanently displaced – where environment can no longer provide for people’s 
needs, for example, deforestation or desertification.   

For example, a temporarily displaced community might be one living in wetlands or along river 
banks who are forced to move upland during the rainy season due to flooding and the destruction 
of their land and homes.  

On the other hand, Black (1998:28), focuses much more on pull forces, and argues that migration 
is “…an essential part of the economic and social structure of the region, rather than a response 
to environmental decline”.  For example, he suggests that desertification-induced migration is an 
age-old strategy that has allowed people to cope with a cyclic environmental problem. Poor policy 
and governance can contribute to this.  For example, structural adjustment programmes may 
result in reduced agricultural incomes, exacerbating the effect of drought, making urban migration 
ever-more attractive. Homer-Dixon (1991) takes a slightly different approach and sees 
competition for resources as a strong reason why people would migrate.   
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PART II:  Including livelihood issues to create a broader framework.    

This depiction of push and pull factors is too simplistic and Bilsborrow (2002), notes a tangled 
web of environmental, political, and economic triggers that interact with local conditions to affect 
an individual’s decision to migrate.  For example, poor small-scale farmers living in peri-urban 

Figure 7 - Simplistic 
representation of push and 
pull factors influencing an 
individual's decision to 
migrate. 
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areas often have very insecure land tenure and come under pressure to “sell out” since their land 
has high commercial value.  This decision may be made easier if there is the perception that 
adjacent urban regions have abundant non-farm jobs or if climate change has reduced the 
viability of growing crops.     

The New Economics of Labour Migration (NELM) argues, however, that the household is the 
appropriate unit of analysis.  Migration is seen as a strategy whereby individuals within a family 
implicitly compare their livelihood options in the current (usually rural) home with the livelihoods 
they expect in the potential destination (which is usually urban). Families then work together to 
maximise incomes and minimise risk to the household (Stark and Levhari, 1982 and Katz and 
Stark, 1986) through remittances and social networks.  It is important to note, however, that 
remittances are not well understood by researchers and sometimes the household ends up 
supporting the migrant.  

Massey et al. (1998) note that whether the focus is on the household or individual, understanding 
migration involves evaluating the livelihood opportunities offered home versus those perceived to 
be offered in a new setting.  Bilsborrow (2002), therefore, argues that environmental problems 
may affect the viability of rural livelihoods in two ways: 

• Environmental change can affect income earning opportunities at the household 
level.  For example, poor quality farm land or not enough land available. 

• It can affect economic opportunities in the community, for example, 
environmental change or a disaster may mean there are less opportunities for 
labour.   

It is also important to note that a range of factors, and not just environmental degradation may 
affect rural livelihoods.  For example, the Western media has expressed concern recently that the 
policies to promote biofuels may affect the ability of rural communities to feed themselves.  This 
may have as significant an effect on the viability of rural livelihoods as climate change itself.  This 
is an important area for future research.  Therefore, all these forces need to be seen in the 
context of what new opportunities a migrant expects to receive should they move (figure 2).   
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PART III: Who is more likely to move?   

Figure two is also too simplistic, and the complexity of a decision to become a migrant is not 
captured by the simple straight line in figure two.  For example, research from across Africa 
suggests that migration levels are low in both the poorest and richest countries.  Martin and 
Taylor (1996) explain this “migration hump” by suggesting there is a threshold below which 
people are too poor to migrate while there are less incentives to migrate from rich countries.  
Adams and Page (2003) back this up and argue that developing countries with low or high per 
capita GDP produce less international migrants than do middle-income developing countries 
(Adams and Page, 2003).12

As a result, the decision threshold depicted in figure 2 needs to be made more sophisticated.  
Figure three represents the results from a hypothetical survey of migration patterns from across 
an African rural population where “L”’s denote people who have left a region, and “S”’s denote 
people who have stayed.  We would expect that that the “decision making threshold” (identified 
by line A) is not linear and that there is a poverty trap (identified by line B) beyond which people 
are too poor to move. For example, people to the left of “A” might include the elderly, those with 
the responsibility of caring orphans or vulnerable children due to HIV.  It would take strong 
government or international donor programmes to relocate people in this situation.    
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Not everyone within a population will have the same decision making or poverty thresholds and 
“Human Capital Migration theory” is a body of literature that argues migration will be influenced 
by factors such as education, skills, age, risk taking capacity, capacity to face new situations, 
entrepreneurship and ethnicity (figure 4 a and b). These characteristics will increase the 
difference between current livelihoods in the individual’s home and expected livelihoods in the 
destination (Taylor and Martin, 2001).  Gender plays a significant role too, and in most regions 
around the world, women make up the bulk of the migrants (often working in domestic roles in 
Western countries).  Africa and the Middle East are the only regions where female migration is 
less common but some evidence suggests that the number of female migrants has increased in 
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Figure 3 - Hypothetical  results 
from survey research where 
people were asked about 
livelihoods in place of origin 
and perceived livelihoods in 
destination and whether or not 
they moved.   Each letter 
represents a possible 
interviewee where “L”’s are for 
the people who left their 
homes to migrate and “S”s 
refer to individuals who stayed.  
This implies both  a decision 
threshold (line a) and a poverty 
trap (line b).   
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Nigeria, Mali and Tanzania (Tacoli, 2002:20).  Furthermore, men tend to dominate more visible 
employment sectors, for example construction and mining in South Africa (Jolley et al, 2005). 
This may prove to be an advantage for the males, as this work is often more regulated than the 
hidden work that women engage in.   

Environmental change, political upheaval, or economic problems may all affect the viability of 
rural livelihoods over time.  For example, Olson (1979) points out that forced migration differs 
from migration where the individual has a choice as a “forced migrant” will have to leave an area 
because they lose the ability to maintain any form of livelihood.    This could be denoted by 
plotting a change in the viability of livelihoods over time. As such, if we used interview or 
questionnaire based research to determine the viability of rural livelihoods at four different points 
(say once / year over four years), we might observe a decline in the viability of rural livelihoods 
(see t1, t2, t3 and t4 in figure 4). At t1 rural livelihoods are still sufficiently viable to mean there 
are few incentives to migrate.  At t2, men between the ages of 18-40 are likely to move in search 
of work.  At t3 rural livelihoods have degraded to such an extent that even older people are likely 
to migrate. At t4 remaining rural residents become trapped by poverty and it would take external 
aid to move them.   
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Figure 4a - Hypothetical results for 
survey of men aged 18-40 in terms of 
livelihoods at point of origin and place 
of destination, and whether they 
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Figure 4b - Hypothetical results for 
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in terms of livelihoods at point of 
origin and place of destination, and 
whether they decided to stay home 
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years of age.  Individuals  falling 
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t1t2t3t4

 PART IV:  Interactions between environmental and economic change and 
possible location of destination  

Environmental change is not the only factor that will move a community’s livelihoods through this 
space.  Rapid urban growth in the city may pull people to cities, just as climate change pushes 
them from the land.  Also, as people initially start moving to new areas, social networks “at home” 
will dwindle, while social networks in the destination will increase.  This will create a feedback 
that accelerates this process.  These dynamics are illustrated in figure six showing how 
livelihoods “at home” may decline just as the perception of livelihoods “away” increase over four 
points in time.  This observation builds on scholarship conducted by academics working within 
“network theory” that shows how international migration builds as migrant networks increase 
making migration increasingly attractive compared with staying at home (see Massey, et al., 
1998).  As a result, Portes (1995:22) even goes so far as to define migration as  

…a network-creating process because it develops an increasingly dense web of contacts 
between places of origin and destination.  Once established such networks allow the 
migration process to become self-sustaining and impervious to changes in economic 
incentives. 

The actual destination a migrant heads towards is also extremely important and potential 
migrants may have many possible places to go to, each of which will have their own “pulling” 
force.  Figure seven tries to capture this by showing how the interaction the viability of present 
and hoped for livelihoods for two possible destinations.  In this case, the red (diamond) series 
indicates the livelihoods that people think they can obtain in the region’s capital city, while the 
blue (triangle) series indicates the livelihoods people think they can obtainable in a European 
capital city.  At t1 rural livelihoods are robust enough to keep our hypothetical sample of both 
younger men and older people at home.  At t2, however, the environment at home has 
deteriorated and for whatever reason (economic growth, public investment, personal contacts) 
the perceived benefits of moving to the regional capital have crossed the decision making 
threshold for men of working age.  At t3, the home environment has continued to deteriorate, but 
the perceived benefits of moving to the regional capital have stayed static (perhaps due to the 
fact that the urban infrastructure is over-taxed).  Over the same period, however, the perceived 
benefits of moving to a European capital have increase (this could be due to psychological 
factors through the media that portrays the benefits of western lifestyles or perhaps because of a 

Figure 5 - Role of environmental 
change at affecting the viability of 
average livelihoods the village 
level over time.  In this case, each 
diamond refers to the average 
livelihoods a person could expect 
either at home or by migrating.  t1, 
2, 3 and 4 denote the degradation 
of rural livelihoods thanks to 
climate change.  At t2 working age 
men become likely to migrate, at 
t3, older people, while t4 might 
represent a poverty trap where 
people are too poor to move.   
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more open emigration policy).  Finally at t4, rural livelihoods have become unviable for almost 
everyone, including the elderly. However, the livelihoods that people think they might obtain in 
the regional capital have declined due to pollution, overpopulation and unemployment.  
Meanwhile, a community of emigrants has built up in the European capital, heightening the 
perception that there are more abundant livelihoods abroad.   

Research done by McLeman and Smith (2006) provides an illustration of this point, and they 
conclude that in many rural African settings, a good harvest may allow a household to send an 
individual to Europe in search of work. This is a gamble as, although the financial rewards will be 
high, the journey is often dangerous and the migrant may not be back in time for the next year’s 
harvest. In drought years, however, migrants tend to stay closer to home as they cannot afford to 
loose the “migration gamble” (McLeman and Smit, 2006). 
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Destination 1: capital city 
in same country

Destination 2: European 
city
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Figure 6 - Changes in average 
livelihoods at point of origin 
plotted against average 
perceived livelihoods if a 
person migrates plotted over 
time.  Declines in the viability 
of home livelihoods are initially 
due to environmental change.  
Increases in perceptions of 
livelihoods in a new home are 
initially due to economic 
growth in cities.  However, 
between t2 and t4, the rate of 
change increases as rural 
communities dwindle and 
urban communities increase.  

Figure 7 - Viability of local 
livelihoods at point of origin 
and perceived livelihoods in 
two possible destinations for 
over four time periods (t1, 2, 
3, 4): the local capital city 
(red diamonds) and a 
European capital city (blue 
triangles).  In this case the 
local capital initially seems to 
offer better livelihoods but 
after t3 this declines due to 
overcrowding, while the 
European city starts to look 
more attractive given 
increased immigrant 
communities.   
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PART V:  The importance of local context 

Everything presented thus far has been heuristic and designed simply to illustrate a way of 
approaching the issue of climate induced migration analytically.  The way you would actually 
assess the viability of current versus new livelihoods, the relevant groups that you would need to 
stratify the population into will vary from place to place, and the possible destinations a migrant 
might end up, however, will all be context specific. Critically, policy makers interested in the effect 
of climate change on migration patterns will need to assess people’s perceptions of livelihoods in 
a host of places of origin as well as likely places of destination.   This is a formidable research 
endeavour.  Table 1 provides a preliminary assessment of the types of indicators that may be 
important in the context of Malawi. 

Table 1- Hypothetical indicators through which to evaluate push and pull factors that 
influence migration in Malawi and likely destinations for migrants from the region 

Indicators relevant to assess 
viability of rural livelihoods in 
Malawi 

Indicators relevant to assess 
viability of rural livelihoods in 
possible destination for 
migrants in Malawi 

Possible destinations 
for migrants from rural 
Malawi 

Soil fertility  Urban employment Within Malawi (district 
headquarters) 

Rainfall Cost and quality of urban 
housing 

Main cities (Blantyre, 
Lilongwe, Mzuzu)  

Commodity prices  Social networks in urban areas  Within Southern Africa 
(South Africa, 
Mozambique and 
Tanzania) 

Rural infrastructure Stability of urban and town 
communities  

Main cities and town 
centres 

Social networks in rural areas  Urban environmental quality  Further away 
Remittances  Urban infrastructure, 

employment and business 
Major cities and within 
southern Africa 

Food reserves in critical months 
(Dec to March) 

Market availability 
Type of crops  and livestock in 
rural Malawi 

Areas with food 
reserves such as 
agricultural estates or 
neighbouring villages 

Water and firewood availability Health facilities 
Natural resource availability 

Major cities, protected 
forest reserves 

Size  and type of land Agricultural systems Major cities, Commercial 
estates 

Land and forest cover Agricultural systems, land 
quality, biodiversity, general 
livelihoods 

Major cities 

Genetic resource availability Food systems Cities, Protected areas 
Crop and animal diversification Agricultural systems, poverty Cities and town centres 
Health and education facilities Health and education facilities Southern Africa, town 

centres and cities 
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PART VI:  Future research is needed for answering these questions 

• Are migration patterns changing in Africa and in response to what drivers? 
o This would involve participatory research with people in a range of settings along 

the rural-urban continuum to disentangle the relative strength of different drivers 
and the key socio-economic characteristics of categories of people who would 
share similar “decision thresholds”.  

• Where is climate change likely to create new patterns of migration? 
o Once the drivers are identified, it would be appropriate to explore the role of 

different climate change predictions (ie the output of global circulation models) 
for different socio-economic scenarios.  If this sort of approach is interesting, one 
of the authors of this report is part of a major climate impacts modelling exercise 
and has access to the full range of IPCC GCM outputs and socio-economic 
scenarios and would be happy to speak to this proposal.    

• What is the bigger threat:  climate change or climate change policy? 
o As the west embraces climate mitigation policies, where the goal is to remove 

carbon dioxide from the atmosphere, there is the real possibility that these 
policies may undermine rural livelihoods.  For example, a rapid switch to biofuels 
may help mitigate climate change itself but exacerbate rural poverty in much of 
Africa.   

o There is an urgent need to conduct research on the possible impacts of both 
climate change and climate change policy on rural livelihoods and knock on 
effects on migration patterns.  
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Linking Migration Responses to Environmental Degradation and Change in 
West China 

Dr. Yan Tan 

Introduction 

West China encompasses 12 provinces and autonomous regions.13 It covers more 
than two thirds (71.4%) of the territory of China and supports 27.8% of its population 
(1.32 billion). This region is of strategic importance to ensuring ecological security for 
eastern and central regions of China and to the sustainable development of the 
whole nation.  

One of the costs of China’s focus on rapid industrialisation and economic growth over the past 20 
years has been environmental degradation – rising air and water pollution, land degradation 
(including desertification), and increasing resource scarcity. Despite recent government efforts to 
raise environmental standards, the extent of environmental deterioration continues to expand in 
terms of the area affected and the degree of destructive impact (State Council, 2000). The 
environmental crisis in China has had a number of social, political, health and economic 
consequences, including environment-related migration, which has become an important 
dimension of population movements in China since the late 1990s. This dimension is of large 
scale and significance, particularly in its connection with environmental rehabilitation and anti-
poverty programs in China. For the sustainability of the environment, it is estimated that 10 million 
people, who are mainly distributed in western regions of China, need to be displaced to solve the 
poverty and environmental problems in China by 2050. Of the 10 million people to be displaced, 5 
million are extremely poor. They live in ecologically fragile zones in the regions where the 
ecological functions are fundamental for the environmental sustainability of the country, as well as 
those regions which lack the basic conditions required to adequately support people’s livelihoods 
(Shi, Zhou and Li, 2007). Around 2 million poverty-stricken people in west China were displaced 
from 1983 to 2006. Of these, 1.2 million people were displaced from the fragile environments 
during the 2000-05 period (West China Development Leadership Office of the State Council, 
2005). More than one-third of them were from provinces of Inner Mongolia, Ningxia, and Gansu. 
China plans to displace 1.5 million poverty-stricken people in the provinces (excluding Tibet and 
Xinjiang) of west China over a 5-year period to 2010.14

In January 2000, China initiated a ‘Grand Development in West China’ strategy, starting the 
geographical transformations of social and economic development from east to west (People’s 
Daily, 2000a). This strategy involves all dimensions of development (economic, social and 
environmental): infrastructure construction, resource development (especially water resources, 
hydro power, minerals, other energy), environmental protection and regeneration, industrial 
restructuring, human capital, rural development and social welfare of the people (Jiang, 2002). 
Issues of environmental protection and rehabilitation and alleviation of poverty are highlighted in 
the strategy, and further stressed in the ongoing national plans for environmental and socio-
economic development.15 These issues have also attracted the attention of scholars both in 
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China (e.g., Wang, 1998; Niu, 2001; Hou, 2002, 2006; Qu, Zou and Xie, 2004; Wang, 2006) and 
overseas (e.g., Lai, 2002; Tan and Wang, 2004). Yet our understanding of the mechanisms that 
link environmental change and migration in west China remains limited (Zhang, 2005; Xun and 
Bao, 2007). 

1.   What are the most important mechanisms linking migration and 
environmental issues in western China? 

1.1 Taking environmental migration as an important approach to facilitating 
rehabilitation of the deteriorated environment  

1.1.1 Major environmental problems in the ‘ecologically fragile environment’  

Water/soil erosion and desertification are currently the top two environmental issues of concern in 
China. Situated within the arid or semi-arid climate zones and with a high, and complex, 
topography from where a number of major rivers originate, the uneven relief of western China, in 
particular, causes it to be prone to water/soil erosion and desertification. Over-use of water for 
irrigation, over-clearing of land for crop cultivation, over-grazing, unregulated resource (e.g., 
mining) exploitation, and over-harvesting of trees by local inhabitants has degraded the 
intrinsically fragile environments of the region (Ge, 1990; Chen, 2002). Of all areas affected by 
soil erosion, particularly erosion caused by water, most are concentrated in western China, 
amounting to 2.94 million km2 affected by 2004. This figure represents 82.6% of the total area 
eroded in China by 2004 (Bao, 2006). The amount of land area eroded expands by 10,000 km2 a 
year. Water and soil erosion causes a tremendous loss of soil in China – 5 billion tons a year. 
Two-thirds of this is lost from west China (People’s Daily, 2003).  

The area of desertificated land in west China totalled 2.64 million km2 in 2004. The rate of 
desertification has changed over time, from some 1,500 km2 per year in the 1950s to 2,100 km2 

per year in late 1980s and 2,460 km2 per year in the 1990s. At present, approximately 6,700 km2 

of arable land and 23,500 km2 of grassland are being desertificated per year (Bao, 2006). More 
than 90% of this desertification is in west China.   

In 2006, there was a total area of 3.93 million km2 of grassland in China. Most of this (84.4%) is in 
west China. More than half (1.8 million km2) of this grassland has been severely degraded.16 The 
majority (90%) of natural grasslands in China that can be used for grazing (2.25 million km2) have 
seriously deteriorated due to desertification (Wang, 2006). Both climate change and over-grazing 
are crucial factors in exacerbating this degradation. Over-grazing accounts for more than one 
third (36%) of grassland degraded. Grassland degradation is most severe in the northwestern 
regions.17  

Karst areas contain some of the most fragile ecosystems on Earth. These regions are 
characterised by sinkholes, underground streams, and caverns, and are typically devoid of 
surface water as all the water is diverted through underground channels. Rock desertification – 
the processes by which a karst area covered by vegetation and soil is reduced to a rocky desert-
like landscape – is a serious problem in the karst regions of Yunnan, Guizhou and Guangxi 
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provinces of southwestern regions of China. More than 100 million people (mainly ethnic minority 
groups) live on such land (covering 70,000 km2) and are subject to progressive impoverishment 
as a result of the loss of soil productivity. Despite efforts to control it, the area suffering from this 
desertification expands at a rate of 3–6% of its current area per year.18   

Almost all provinces in northwestern China had a level of forest cover below the national average 
level (18.2%) in 2005, except for Shaanxi (32.6%) (National Bureau of Statistics of China, 
2006). 19  Southwestern China once enjoyed abundant forestland, but forests have been 
progressively destroyed over the past decades.20 Data show that the drastic flood on the Yangtze 
River in 1998 was closely related to losses of forests in upstream regions (Yang and Chen, 2003). 
Resultant natural disasters are becoming more frequent and serious, and the loss of soil and 
vegetation via erosion is increasing (Lu and Wu, 2007).  

Different regions of west China have different, but equally severe, environmental problems: water 
and soil erosion, land and rock desertification, deforestation, water shortage, and reduced soil 
productivity due to degradation (Chang, Zhao and Li, 1999; Wen, Ji and Zhang, 2003). These 
problems are especially severe in the ecologically fragile zones. An ecologically fragile zone (EFZ) 
usually spans a large area, and crosses provincial boundaries. It is correlated with the 
biophysical and geological features, social conditions and economic activities of that region. 
Fragility is not only indicated in the instability of its internal structure as a functioning ecosystem 
and sensitivity to external disturbances, but also in its low capacity to support human socio-
economic activities. EFZs in China may be divided into 7 major areas according to topographical 
conditions and climatic factors, as shown in Fig. 1 (Zhao, 1999). Most EFZs (coded 1-5) are 
distributed in western China. These EFZs overlap with areas where natural hazards (e.g., land 
slides, mud-rock flows) have occurred more frequently, and are inhabited mostly by ethnic 
minorities. Inhabitants of EFZs are also mostly poverty-stricken (Zhao and Liu, 1996). Hence 
rehabilitation of the environment in the EFZs is of particular significance for poverty alleviation in, 
and the development potential of, ethnic minority inhabited areas in west China.  
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Fig. 1 Distribution of the ecologically fragile zones in China. 
Source: Modified from Zhao (1999, p. 24). 
Note: 1. Semi-arid and semi-humid areas in north China; 2. Semi-arid areas in northwestern 
China; 3. Lime rock mountains in southwestern China; 4. Mountainous areas in southwestern 
China; 5. Qinghai-Tibetan plateau; 6. Plain areas in northern China; 7. Hilly areas in southern 
China. 

1.1.2 Implementing environmental migration from three types of deteriorated 
environments 

Since the turn of the 21st century, the Chinese government has adopted a number of key 
engineering measures, in combination with a policy of environmental migration, in order to curb 
environmental deterioration in China. Both the engineering measures and people displacement 
are expected to constrain the destruction of the environment that is caused by human activity 
enabling the fragile ecosystems to progressively recover their ecological functions. The four key 
environmental measures being implemented are: ‘reforestation’, ‘natural forest protection’, 
‘control of sandstorm sources’, and ‘returning degraded pastureland to grassland’. For instance, 
through ‘reforestation’, cultivated land on steep slopes with gradient of 25 degrees or greater will 
be required to be returned to forest or grassland. To achieve these objectives, China will be 
returning farmland to forests or grasslands, closing off mountains to logging, growing saplings, 
replacing returns from the grain harvest with a cash subsidy per annum for each mu of returned 
land or providing grain to the farmers as ‘aid’, and signing contracts about the use of land with 
individuals. The state has committed to compensate the farmer households for their loss from 
their returned cultivated land.21  
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A typical feature of an ecologically fragile environment is its low capacity for supporting the 
population depending upon it. Moving some people out of the fragile environments is perceived 
by the Chinese government to be a necessary strategy for relieving the pressure on the 
environment, rehabilitating the degraded ecosystem, and eradicating poverty (Jiang, 2002; State 
Council, 2006). There are three types of settings in west China where environment-related 
displacement and resettlement programs are practiced:  

(1) Places where primary environments are not suitable for people to live in, such as 
mountainous regions, high altitudes with low temperatures and scarce water, or severely 
arid areas where it is very difficult to find sources of water;  

(2) Environments where the ecosystem is in the process of regressive evolution although 
these were previously a sound primary environment, such as grasslands that have 
suffered serious desertification, areas vulnerable to mountain hazards (e.g., landslide and 
debris flow from flooding), and areas that suffer from severe soil erosion; and 

(3) ‘Protected areas’ (e.g., nature reserves, national parks) where all inhabitants, particularly 
those in the core areas, must be resettled outside the protected regions so that 
landscapes and biodiversities can be better conserved, or naturally regenerated. 

The environment in the source regions of the Yangtze, Yellow and Lanchang rivers on the Qinhai-
Tibetan Plateau, for example, has regressed over the past four decades. This is manifested in 
rapid desertification, serious vegetation degradation, lake shrinkage and salinisation, wetland 
degradation and biodiversity reduction. Climate change and alterations to glacial snow 
accumulation and the freeze-thaw process of frozen soil, as well as over-grazing and rodent 
damage, are identified as the principal causes of this environmental deterioration (Wang and 
Cheng, 2000). The headwater area of the three rivers has the richest biodiversity distributed on 
high lands in the world (an average elevation of some 4,000m). Its total area is 316,000 km2. It is 
ecologically sensitive insofar as it is the area where the three rivers converge. It also includes 
some wetlands  (People’s Daily, 2000b). Today, around 700,000 people (triple the population of 
the 1950s, mainly Tibetan) live in this area. Moreover, there are 22 million sheep and other 
livestock (e.g. yak and goats) that depend on this land. This number is 50-60% more livestock 
that the land can sustain. A plan was initiated in 2003 to invest 7.5 billion yuan over 10 years both 
in order to ensure the large scale return of pastureland to grass in the source regions of the three 
rivers, and to move out some 55,800 people (Wang et al., 2007). 

1.2 Taking environmental migration as a crucial measure for the ‘Alleviation 
of Poverty’  

There is a widening disparity in the levels of economic development between the western and 
eastern regions of China. In 2006, the population of west China accounted for 27.8% of the total 
population (1.32 billion) of the country, whilst the gross domestic product (GDP) accounted for 
only 18.6% of the national GDP (21,087.1 billion yuan) (National Bureau of Statistics of China, 
2007). Of the 592 national poverty-stricken counties in China, as defined by the State Council in 
1994, 383 counties are located in west China (Fig. 2). Up until 2006, there were still 21.48 million 
rural people living in absolute poverty in China.22 More than half of them (54.7%) live in west 
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China, compared to 32.8% in central and 12.5% in east China (China Information Newspaper 10 
April 2007).  
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Fig. 2 Distribution of national poverty-stricken counties in China. 

The poverty-stricken regions in west China display the same characteristics that are common in 
other similarly impoverished regions, such as high birth rates, low per capita income, low levels of 
educational attainment, sluggish construction of basic infrastructure, difficulties in escaping from 
poverty and the ease of slipping back into destitution. That there is an overlapping in distribution 
of the impoverished population with the deteriorating environment and multi-ethnic minorities is a 
characterising feature of the poverty-stricken population in west China. The coefficient for the 
correlation between the poverty-stricken regions and the EFZs is estimated to be 0.78-0.86 (Ran, 
Zeng and Xue, 2002). There is a high incidence of poverty occurring in the EFZs, where more 
than three quarters (76%) of the counties are poor. These counties account for 73% of all 
poverty-stricken counties in China. In all, 74% of people residing in the EFZs live in poverty-
stricken conditions. Most poverty-stricken counties in west China are situated either in remote 
mountainous regions (258 counties) or in areas where ethnic minority population are 
concentrated (210 counties). Fifty of the total 55 ethnic groups of China live in the western parts, 
accounting for 75% of the total Chinese ethnic population. The inequitable opportunity for 
development owing to geographical remoteness and deteriorating environment is one of the 
reasons for the severely stagnated social and economic development of these ethnic minority 
regions (Wu, 2001).  

The comparatively fast growth of the rural population has partly contributed to poverty in west 
China, especially in the EFZs (Li and Cheng, 2007). According to the national statistics, in ten of 
the twelve provinces in west China, the average annual growth rates of the rural population, from 
1990 to 2006, was greater than the national average (-0.77%).23 Note that the proportion of the 
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total population in west China relative to the entire population in China decreased slightly from 
28.5% in 1990 to 27.8% in 2006, yet the share of rural population increased from 30.6% to 31.9% 
over the same period. This reflects the fact that the process of urbanisation in these provinces is 
comparatively slow. 

Since the mid-1980s, through the relentless efforts of all levels of government, efforts 
to alleviate poverty in China have achieved marked results (Zhao, 2001). However, 
due to the compounded, overlapping and intertwined nature of the environmental, 
ethnic, and poverty issues in this region, the difficulties of alleviating poverty have 
been augmented. In order to achieve a situation when development opportunities are 
available for all inhabitants of western China, there is a need for totally innovative 
approaches and countermeasures. The implementation of environmental migration is 
one of them.  

In 1983, a policy of environment-related migration was initiated in order to reduce poverty in some 
of the extremely unlivable and poorest areas of China, such as in the Dingxi prefecture and the 
Hexi24 district of Gansu and the Xi-Hai-Gu25 district of Ningxia. In 2001, the State Council selected 
4 provinces (Ningxia, Yunnan, Guizhou and Inner Mogonior) as the first wave of experimental 
regions to undertake the environment-related human displacement and resettlement approach. 
Since 2003, environmental displacement and resettlement has been carried out in 13 Chinese 
provinces.  

1.3 Government taking principal responsibility for planning and organising 
environmental migration 

Environmental migration in China is largely involuntary, and therefore displacement and 
resettlement of massive numbers of migrants has to be planned and organised by the 
government at all levels (central, provincial, county, township) (Shi, Zhou and Li, 2007). Financial 
support for the process is only provided from governmental sources. Prior to 2002, governments 
did not budget compensation that was specifically tailored to people being displaced due to 
environment-related migration. The limited funding available was usually connected to aid 
programs which had no connection to the environmental migration approach, primarily the ‘aid-
the-poor’ program. According to the Development-Oriented Poverty Reduction Program for Rural 
China, issued by the State Council in 2001 (http://www.china.org.cn/e-white/fp1015/index.html), 
the central government supports and encourages the poverty-stricken people in regions of fragile 
environment and impoverished living conditions to explore new avenues for solving their food and 
clothing problems through undertaking migration. As such, the central government stressed that 
impoverished people volunteering to migrate out of these zones could benefit, not only from the 
preferential policy of the ‘aid-the-poor’ program, but also from specific policies and measures 
formulated by local authorities in order to ensure that each migrating household would be 
provided with the basic essentials. It was not until 11 April 2002 that ‘environmental migration’, as 
an official or formal term, came into being and became part of the policy of the central 
government of China. The State Council put forth Some Suggestions about Further Improving 
Reforestation Policy and Its Implementations (government document no.10 [2002]). In this, the 
government indicated that ‘environmental migration’ would be incorporated within national major 
environment projects, such as ‘reforestation’, advising that the central government would 
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henceforth provide financial subsidies (for basic infrastructure) to assist migrants’ in 
reestablishing their livelihoods and productive capacity post-displacement.  

There are three major financial sources in China that can be used to alleviate poverty, facilitate 
environmental rehabilitation and assist environmental migration and migrants. One source is the 
nation’s ‘aid-the-poor funding’ and ‘work-relief funds’ (yi gong dai zhen)26. The second is derived 
from the environmental protection projects scheme, especially for projects related to 
‘reforestation’ and ‘natural forest protection’. The third source is associated with the government’s 
‘national bond for west China development’ (3–5 billion yuan per annum). That is, all three 
sources can be channelled for use in facilitating environmental migration and assisting migrants. 
Three government authorities, namely the State Council Leading Group Office of Poverty 
Alleviation and Development, the National Development and Reform Commission, and the 
Ministry of Environmental Protection, and their divisions at provincial and county levels, manage 
these financial sources. 

Note that financial support for people displaced for environment-related reasons is usually less 
than that made available for transportation, urban expansion, or hydro projects in China (Tan, 
Hugo and Potter, 2003).  This is also made evident through the case studies arising from surveys 
of grassroots officials in provinces of Inner Mongolia, Ningxia, and Hebei (Jiang, Li and Zhang, 
2006).27 China’s aim to displace 1.5 million poverty-stricken people in western regions over the 
2006-10 period will be difficult to achieve, given the extent and speed of displacement required 
and limited financial support available for that purpose.28 It is crucial for China to establish an 
innovative mechanism of compensation, such as ‘ecological compensation’ 29 , to stimulate 
environmental migration (Zou, 2006). Otherwise China is unlikely to come near to achieving that 
target. 

2.   How does environmental change affect migration decisions with 
respect to the choice of destinations (internal vs. international) and the 
length of stay? 

In nature, environment-related migration in China is, more often than not, the purposeful, planned, 
organised, permanent, and orderly involuntary displacement and resettlement of a population. 
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This is driven by the dual objectives of environmental migration: preventing further environmental 
deterioration, and battling poverty. The current policies and practices of environmental migration 
are mainly focused within the rural countryside, especially those in the western regions of the 
country. Three combinations of resettlement approaches are practiced based on a principle of 
resettling migrants in line with local conditions: between near resettlement (i.e., resettling 
migrants within their origin counties) and distant resettlement (i.e., resettling migrants outside 
their origin counties), between centralised resettlement and scattered resettlement, and between 
the government-organised resettlement and voluntarily scattered resettlement. 

The destination of displaced people depends on the scope of a region and the severity of the 
environmental change effected as well as the resultant numbers of people to be relocated. If the 
number of migrants to be relocated is small, they are usually resettled within the vicinity of their 
origin counties through ‘near resettlement’. If the number of migrants is large, or if the carrying 
capacity of the environment in their original county can not meet basic demands of migrants for 
essential resources (e.g., land, water), they are moved out of their origin counties and resettled in 
other counties of their origin province, via ‘distant resettlement’. Government-organised distant 
resettlement applies to large scale resettlement, especially for migrants who are required to move 
out of their origin counties and resettle in other counties that are also within their origin province. 
The vital roles of the government include: devising resettlement policy and plans, determining 
which households need to be displaced, selecting resettlement communities, providing basic 
infrastructure (e.g., electricity, water, roads), motivating migrants to move out, organising 
removals, and assisting migrants to become involved in their new communities. The study of He 
and Pooler (2002) confirms that part of the inter-provincial migration flows between the early 
1980s and the early 1990s was caused by push factors directly environment-induced in west 
China. Despite this, government-organised distant resettlement programs to eastern and coastal 
provinces have been inadequate (Wu, 2007).  

3. Who is most likely to migrate in areas affected by environmental changes 
and where do they tend to migrate to?  

Environmental migration in west China encourages removal of an entire village and re-
establishment of new resettlement communities for the displaced (Zeng and Zhu, 2006). Two 
groups of people are most likely to emigrate. The first group consists of people (e.g. farmers) 
who are young and have the capability or skills to make a better living after moving out from their 
native environments. They are in a position to become self-employed or are able to live with 
relatives or friends, and voluntarily move out of their hometowns. Some of these voluntary 
migrants and their families will relocate to urban areas, working in secondary or tertiary industry 
as migrant workers. The second group primarily comprises of two categories of people (farmers): 
(1) whose life and/or livelihood is threaten by severely deteriorated environments, so that their 
basic living requirements cannot be sustained in their native environments; (2) who live in the 
‘protected areas’ (e.g., nature reserve, national parks) or in the areas where environmental 
engineering projects are implemented. In these situations, people are often involuntarily 
displaced with their migration initiated, and resettlement organised, by the government. The 
planned displacement of 0.5 million people in Yunnan province over the 2001-05 period provides 
a case in point (Zhao, 2005). 

In some areas, the local government has attempted to make practical adjustments to 
environment-related displacement policy and plans of Government. For instance, an innovative 
approach, in combination with ‘government-organised’ and ‘voluntarily scattered’ displacement 
and resettlement schemes, is being advocated and practiced in the Three Gorges reservoir area.
This case provides an example of how migration and environmental change, caused by inherently 
environmental degradation, is exacerbated by an engineering project – the Three Gorges project, 
which is the largest hydro project in world history. The Three Gorges reservoir area is situated at 
the lower section of the upper reaches of the Yangtze River. It mainly involves Chongqing 
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municipality. More than 1.2 million people have been displaced by the dam construction over the 
last 15 years. To reduce the strain of the inadequate supply of the land (due to inundation of the 
reservoir) and inadequate human carrying capacity of the land on steep slops in the Three 
Gorges reservoir area, the Chinese government has arranged for the removal of rural residents 
from the reservoir area and resettled them in distant locations since 2000. By the end of June 
2006, some 186,000 rural migrants had been moved out of their origin counties in the reservoir 
area and resettled in distant locations (Tan, 2008).30  

Nevertheless, in the Three Gorges reservoir area, the present population density is still as high as 
302 persons/km2. This is greater than twice the average in China. Moreover, more than 470,000 
people in Chongqing municipality still live below the national absolute poverty line. These people 
are distributed among 2,000 villages in mountainous areas, characterised by deteriorating 
environments, underdeveloped local societies, scarce resources and poor accessibility. The 
municipal government plans to relocate these people over a 15-year period to 2020. During the 
‘11th Five-Year Plan (2006-10)’ period 90,000 people (from 25,000 households) were planned to 
be displaced (Chongqing Shangbao 2 March 2007). The other new initiative – to motivate more 
people to move out of the reservoir area by themselves, rather than being organised by the 
government – is in the pipeline. In this approach, people with strong survival capabilities or who 
have the capacity to settle themselves in non-agricultural sectors (e.g. having working experience 
outside their hometowns) will be encouraged to move out. The objective of this initiative is to 
reduce the population in the reservoir area at a relatively lower cost to the Government than 
through government-organised schemes. An estimated, 1.7 million farmers from the reservoir 
area have had experience in the past of working outside the reservoir area for 3 months or more. 
This suggests that these migrants may be willing to consider giving up their rights of holding 
farmland and residential land in their villages, to resettle themselves and their families in urban 
areas (i.e., within the fringe of the metropolitan areas of Chongqing).  

With the further progress of industrialisation and urbanisation in China, it is expected that there 
will be more migrants pushed to relocate to urban areas or major rural communities due to 
environmental change.  This would especially be the case should construction of large 
infrastructure (e.g., hydro projects, highways) and urban expansion exacerbate even further 
current levels of degradation. This process, which may take a long time, is likely to change the 
pattern of rural resettlement from one which was previously scattered, and consisting of small 
villages, to one which is more centralised consisting of large rural communities in many rural 
areas. To enable more migrants and their families to resettle in urban areas, further reforming of 
the family household registration (hukou) system could be an important strategy for coping with 
the increasing difficulty in displacing environment-related migrants. 

3.1 How does the adaptive capacity of a community or area to 
environmental change affect the decision to migrate? 

The adaptive capacity of a community or area to environmental change is influenced not only by 
their physical system (measured by the ecological functions and the level to which people make 
use of the environment and natural resources) but also human socio-economic system 
(measured by the level of economic and social development), and by interactions of the two 
systems. When the actual human carrying capacity of the environment and resources in an area 
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is greater than the threshold of human supporting capacity or beyond the extent to which the 
ecological functions of the environment can regenerate by itself, environmental migration is likely 
to arise.  

Quantitative study of the human carrying capacity of different environments and resources in 
China has appeared since the 1990s (e.g., Zhu, 1993; Ran, Zeng and Xue, 2002; Xia, Wang and 
Zuo, 2004; Xu et al., 2006; Liu, Zhang and Lei, 2007). An impressive study constructed a 
relational model to quantify the links between population distributions, physical elements31 and 
socio-economic variables 32  in different regions of China (Liu and Wang, 2001). The study 
modeled the optimistic or theoretical density of population in each province of China. The 
comparison between the real and modeled densities of the population provides an indication of 
the degree of pressure on the environment. The actual human supporting capacities of the lands 
in the western provinces are all higher than the theoretical values. Ningxia is in the worst situation 
in terms of its capacity to support its population. The deviation of the actual and modeled carrying 
capacity of the environment also varies by region within a province.33 In contrast, the modeled 
carrying capacities in some eastern provinces are far greater than the actual capacities.34 This 
suggests that there might be potential for these provinces to receive some of those migrants who 
have been displaced, and will be displaced, from western provinces in the future. Nevertheless, 
research into the human carrying capacities of the dynamic environments and natural resources 
in various regions and their effects on population movements in China largely remains yet to be 
investigated. 

4. What types of future research is needed for answering these questions 

  
• Explore the increasing diversity and complexity of environmental migration and associated 

resettlement measures within different regions. 
• Examine the environmental, social, and economic impacts of the displacement of people at 

each stage of the environmental migration process (before, during and after migration and 
upon return) on migrant individuals and on sending and receiving regions. 

• Analyse contemporary and project future composition and direction (internal/international, 
rural/urban) of flows of environment-related migrants in the context of environmental, 
demographic, social, and economic changes in different regions. 

• Systematically investigate the types, distribution, characteristics, major problems, 
fundamental ecological functions of the ecologically fragile zones in a country or region; 
analyse the national/regional state of the human carrying capacity of the environment (under 
dynamic climate and environmental change scenarios) and resources; analyse the optimum 
population or the human carrying capacity of the environments and resources in different 
regions, incorporating with the levels of socio-economic development and potential of 
development in the region; make policy planning for guiding over-loaded population to 
emigrate from the environment which needs to be protected. 

• Study environmental migration from a process oriented view, which captures both the 
sending and destination ends of the migration process. The migration process involves the 
stages of: before, during, after migration, and upon return migration, overlapping different 
forms of environment-related displacement and resettlement (near/distant, 
voluntary/involuntary, rural/urban, internal/international). 
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• Analyse the motivations and expectations of migrants in different regions; and the strengths 
and weaknesses of different migration policies and resettlement measures (e.g., 
near/distant, voluntary/involuntary, agricultural based/non-agricultural based, 
internal/international). 

• Construct the methods and capacity-building for accurate and nationally consistent data 
collection on the environmental change, and on the movements of environment-related 
migrants from various sources of origin. 
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Part III : Policy Scenarios and Migration Consequences: 

The rationale for integration of environmental sustainability into 
humanitarian, development and foreign policy: A 10 point 
framework 

Andrew Morton, UNEP

Introduction 

The rationale for the integration of the principles of environmental sustainability into humanitarian, 
development and foreign policy is complex and difficult to communicate.  The following 10 point 
framework is designed to assist in the communication process.   

Point 1 – It is possible to accurately assess the current state and major trends for societies, 
economies and their environments via 3 sets of measurement indicators (the 3 pillar basis for the 
theory of sustainable development): 

- Human development and wellbeing (the state of society)  
- The state of the economy 
- The state of the environment 

Hence we now have the technical capacity for a solid evidence based approach to testing the 
concept and applying the principles of sustainable development, noting however that this would 
require an increase from the current level of investment in assessment activities. 

Point 2 – For any given social, economic or ecological unit (planet, ocean, region, country or 
community etc…), human development and wellbeing and the state of the economy are linked to 
the state of the environment via their dependence upon ecosystem services and their vulnerability 
to natural hazards.  (Ecosystem services are the benefits that societies obtain from ecosystems-
environment). 
There is very clear evidence that the state of the environment and the associated ecosystem 
services in many LDCs have degraded significantly and continue to degrade. 

Point 3 – The demand for ecosystem services and the vulnerability to natural hazards are not 
stable – they are instead steadily increasing in many LDCs due to population growth and in some 
cases increased economic development. Hence the demand gap is forecast to increase for many 
LDCs. 

Point 4 – Climate change is changing environments and often increasing the rate of degradation 
and increasing the frequency and intensity of hydro -meteorological hazards for many LDCs.  
Hence climate change will increase both the demand gap and vulnerability for many LDCs, in 
some cases dramatically. 

Point 5 – Many LDCs with a significant demand gap in ecosystem services and limited capacity 
to import goods and services to close the gap, and/or a high vulnerability to natural hazards, 
display a range of symptoms of social stress including: 

Direct symptoms: 
• Chronic hunger 
• Chronic poverty 
• High incidences of communicable diseases 
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Indirect symptoms and linked to coping strategies: 
• Rapid urbanisation 
• Forced migration 
• Violent conflict over land and scarce natural resources 

Ecosystem services demand gaps and natural hazard vulnerability are two of the important root 
causes of these social issues. Evidence for this conclusion is based on the collation of a number 
of case studies and is supported by a theoretical framework. 

Analysis of the full range of social symptoms must be done at the country to community level and 
cover all three of SD pillars as these symptoms are also very commonly caused or exacerbated 
by social factors and economic policies.  

A direct link between the environmental, social and economic issues needs in all cases to be 
demonstrated and mapped rather than assumed. An excessive focus on any single one-one 
environmental-social causal linkage (e.g. climate change causing forced migration or resource 
scarcity causing conflict) is also generally difficult to support with unambiguous evidence and so 
is to be avoided. 

Point 6 - Addressing the social and economic symptoms of ecosystem degradation via foreign 
aid palliative measures is often unavoidable due to humanitarian principles but often a very poor 
investment in terms of issue resolution as it does not resolve the root causes and so this 
investment will have to be repeated and increased over time until it reaches unsustainable levels. 

Examples of social palliative measures: 
• Humanitarian responses including long term aid to displaced 
• Peacekeeping 
• Urban development 

-  
Examples of environmental palliative measures 
• Tree planting 
• Ad hoc cleanups  

Point 7 – In the absence of corrective action on the underlying causes in many LDCs – such as 
degrading ecosystems and population growth, the ecosystem services demand gap and the 
vulnerability to natural hazards will continue to grow.  In contrast the investment in palliative 
measures will probably plateau in the long term below the ever increasing humanitarian demand, 
resulting in humanitarian crises, mass forced migration and a chronically low HDI in some 
countries. 

Point 8 – Whilst many donor and aid organisations have SD policies on paper, they are not being 
enacted. Exacerbating ODA and humanitarian interventions are still being funded. Some existing 
ODA measures exacerbate ecosystem degradation and thereby increase the long term severity 
and probability of a drop in wellbeing and a gap in humanitarian assistance. Some examples of 
exacerbating ODA measures: 

• Large dams; 
• Unsustainable water extraction programmes; 
• Agricultural development programmes which lead to a reduction in soil quality and long term 

productivity; 
• Unsustainable fisheries programmes; 
• Downstreaming sanitation issues through installation of urban sewerage systems without 

treatment. 
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Some examples of exacerbating humanitarian measures: 

• Providing long term assistance for all basic needs except energy – resulting in local over 
exploitation of forest resources.  

• Poor site selection for settlements; 
• Sponsored resettlement and return programmes in the absence of sustainability assurance 

(the seeds and tools approach). 

Point 9 – ODA assistance directed at environmental sustainability remains low in both absolute 
and relative terms and is not efficiently used due to structural problems in the international 
environmental and development community  

Point 10 - Social, economic and environmental issues are connected across national boundaries.  
Developing country issues become developed country issues through linkages such as resource 
scarcity, trade, migration and conflict escalation.

Hence donor countries have a strategic self - interest in assisting many of the LDCs in 
sustainable development. This interest whilst quite real is however difficult to clearly quantify and 
cost and so is unlikely to convince donor governments to radically change their scale of budgeting 
or embark on large scale and high risk reform processes. 

Summary 

The status of economies, societies and the physical environments in LDCs can be separately 
measured but are demonstrably interlinked.  As a result of these linkages, degrading 
environments within the LDCs now contribute to humanitarian emergencies, curtail development 
and threaten the stability of states. 

Whilst palliative measures such as humanitarian aid will continue to be needed and such 
demands for such measures are expected to increase with time, the only viable permanent 
solution is investment in environmental sustainability as part of an integrated development 
process. 

Community 

Country  
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Ecosystem 
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Environment  
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Researching Environmental Change and Forced 
Migration: People, Policy and Practice 

Prof. Anthony Oliver-Smith 

Munich Re Chair on Social Vulnerability, UNU-EHS 

Introduction 

In the predicted environmental changes for the next half-century, it is projected that large 
numbers of people will be displaced by both gradual environmental changes and their associated 
sudden environmentally induced events. Unlike most voluntary migration, these forced migrations 
will generally be undertaken by entire communities, although individual and household 
characteristics will modulate impacts and outcomes. For example, if environmentally driven 
migration is consonant with development forced displacement, the wealthiest and best educated 
people may opt for individual autonomous migration, leaving the most vulnerable and neediest 
members of society to be resettled collectively.  In other cases, depending on livelihood strategies 
and the nature of the environmental change, not everyone may be forced to migrate.  
Nonetheless, for people uprooted by environmental changes, whether gradual or sudden, the 
literatures on conflict, disaster, and especially development forced displacement and resettlement 
tell us that these processes are deeply traumatic for affected peoples.  The complexity of forced 
migration reverberates in the losses that people experience and in the process of recovery.  
Displacement and resettlement inflict serious losses on people and communities, often shredding 
families and uprooting communities to radically new environments.   Cernea’s Impoverishment 
Risks and Reconstruction model details eight major forms of risk or loss experienced by 
displaced people: landlessness, joblessness, homelessness, marginalization, food insecurity, 
increased morbidity, loss of access to common property resources, and social disarticulation 
(Cernea 2000).  If people are to be restored to resilient communities with sustainable livelihoods, 
and not simply warehoused in permanent refugee camps, research must focus on improving our 
knowledge of the resettlement process as it interfaces with the cultural specificities of 
environmentally displaced peoples. 

Peoples and Places of Origin and Destination in Environmental Migration 

When people are forced from their known environments, they become separated from the 
material and cultural resource base upon which they have depended for life as individuals and as 
communities. From a cultural standpoint, a sense of place has been shown to play an important 
role in individual and collective identity formation, in the way time and history are encoded and 
contextualized, and in interpersonal, community and intercultural relations (Altman and Low 1992).   
A sense of place is crucial in the creation of what Giddens calls an "environment of trust" in which 
space, kin relations, local communities, cosmology and tradition are linked (Giddens 1990). The 
loss through uprooting of livelihood and community requires impacted people to engage in a 
process of individual and collective reinvention.  

The process of reinvention or recovery required of displaced peoples will have both material and 
social aspects.  Material elements or services such as housing, the possessions of a lifetime, 
infrastructure, services like electricity and potable water, health care, education, transportation 
and communication and nutrition can all be endangered or lost in displacement.  In addition, 
material losses resonate profoundly in the social world, compounding losses in the economic, 
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social and cultural life of survivors.  For example, the loss of livelihood and the capacity to sustain 
oneself and family, through loss of worksite, tools and equipment, land or common property 
resources endanger individual and social identity producing a loss of status and resulting in 
marginalization and social disarticulation.   The loss of a house is also the loss of a place in the 
social world.  And the community, the social world, is endangered by such individual losses. 

Such social disarticulation (Cernea 2000) experienced in displacement and resettlement 
fragments not only a household, but erodes the social cohesion of a community as well.  
Displaced people may also suffer a loss of personal identity, the partial loss of the self.  The loss 
of status, the social leveling, the reduction to a common level of misery, that frequently occur in 
displaced communities can constitute an assault on the sense of the self.  The process of 
displacement and the frequent prolonged conditions of deprivation can shake the foundations of 
personal worldview and identity.   Displacement and resettlement rob people of the social context 
in which they lived meaningful lives, judged to be significant by others around them.  This loss of 
personal relationships and the social context in which they were expressed may leave people 
bereft of a sense of meaning, unable to re-engage with life (Kedia, in press).     

Cultural identity is often placed at risk in uprooted communities.  The loss and destruction of 
important cultural sites, shrines, religious objects, the interruption of important sacred and secular 
events and rituals undermine the community’s sense of itself (Oliver-Smith 1992).   Displacement 
for any group can be a crushing blow, but for indigenous peoples it can prove mortal. 
Identification with the environment is central to many cultures, but it is considered to be an 
essential element in the survival of indigenous societies and distinctive cultural identities. In 
summary, forced removal from place, as one of the most basic physical dimensions of life, can be 
a form of removal from life. The disruption in individual or community identity and stability in place, 
resulting in resettlement in a strange landscape can baffle and silence people in the same way a 
strange language can (Basso 1988).  Culture loses its ontological grounding and people must 
struggle to construct a life world that can clearly articulate their continuity and identity as a 
community again.    

Forced migration can be severely traumatic as well for populations resident in resettlement areas.  
For residents of resettlement areas, the arrival of large numbers of displacees may have both 
serious material and social consequences. The literatures of disaster, conflict and development 
forced displacement tell us that from a material standpoint the influx of a significant number of 
people may strain the local resource base, exceeding the carrying capacity of the immediate 
environment, occasioning the loss of habitat, local species, ecological connectivity, pollution, and 
the disruption of ecological processes.  Displaced populations can also introduce both human and 
animal diseases that may severely affect local populations and their resource base.  Moreover, in 
many instances the locally resident populations in resettlement areas may also be poor and in 
need of assistance, but they are not usually included in the aid packages that may be apportioned 
for displaced populations. 

Such material effects have as well their social impacts, expressed primarily through competition 
between the resettled and the resident, often referred to as guest and host populations, for 
resources.  Although there is research that indicates that competition and antagonism can be 
tempered by cultural factors such as common ethnicity or religion, social relations between the 
two groups can be severely strained in resettlement and can lead to failed projects, wasted 
resources and further social disarticulation, if not outright conflict.  The arrival of a displaced 
population can result in a diversification of the social structure, weakening local bonds and 
alliances that may be crucial in livelihoods and resource management.  (Oglethorp et al 2007).    

Environmental Change/Degradation and Migration: Implications for 
Research and Policy 
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At present our knowledge about the relationship between environmental change/degradation and 
migration is relatively scant. There has been considerable discussion regarding the difficulty in 
establishing directly causality of displacement and migration by environmental forces alone, 
resulting in differing definitions of various degrees of restrictedness in determining 
environmentally forced migration. The question of causality, thus, requires recognition of the 
interaction of multiple forces in the uprooting of people. Research therefore needs to be directed 
toward clarifying conceptual approaches and answering basic questions. Policy recommendations 
also need therefore to take into account that multiple causality does not eliminate the fact that 
fundamental environmentally based rights have been violated or lost, thus generating a set of 
needs and required responses.  

Research Needs for Humanitarian Policy 

To develop appropriate responses that will effectively address the needs of the displaced, we 
need to be clear about the phenomena we are attempting to understand and for which we are 
attempting to develop policy. We need to reach some level of conceptual clarity regarding who 
constitutes an environmentally displaced person/community. Numerous definitions exist at varied 
levels of restriction, making arriving at universally applicable standards difficult, whether desirable 
or not.  Clarification of this issue will itself turn on determining the degree of social vulnerability to 
specific forms of environmental change that makes migration a necessary response and the 
relative voluntariness or degrees of coercion or force under which migration takes place.  
Research on social vulnerability additionally should focus on both individual/kin group and 
community capacities for effective response (resilience) in the face of environmental change and 
forced migration. On the other hand, while succinct definitions are important to determine policy, 
absolute uniformity limits flexibility in responding to the needs of displaced people, who may not fit 
exactly within highly restrictive categories, particularly by non-governmental organizations, which 
may or may not adhere to formal definitions or categories.  

Since there is currently very little information on environmental displacees and resettlement, 
researchers should draw on the existing knowledge in the fields of disaster, conflict and 
development forced displacement to guide their efforts. In order to address the specificities of the 
linkages between environmental change and migration, a knowledge base needs to be 
established of sufficient breadth to permit generalizations to be drawn on which appropriate policy 
can be designed. Research should focus on the kinds of environmental change that oblige people 
to migrate.  Questions of causation of environmental degradation similarly need to be addressed 
since they pertain directly to legal responsibility, resettlement assistance and possible reparations 
due impacted people and communities.  Research efforts should thus be directed towards 
establishing to the extent possible thresholds at which migration because of environmental 
change becomes unavoidable. 

The displacement and resettlement process as well as the enormous variation that the millions of 
environmental displacees in their diverse contexts represent, will undoubtedly test the resilience 
of real communities, the validity of social scientific constructions about community, and the 
politics and methods employed to assist them in recovery. Existing economic, political and social 
policies and standards, particularly those pertaining to property, environment, and representation, 
will also be severely challenged by massive environmental displacement, if current assessments 
are accurate.  

The challenge that the millions of uprooted peoples who will suffer from environmentally forced 
migration, and also those who would support and assist them, face is to reconstruct self, family 
and community, both in the form of material structures and processes and in their social and 
cultural expressions.   Indeed, the process of social reconstruction required by displacement 
addresses the core elements of society and the creation and durability of the essential social 
bonds that sustain community.   The basic features of post-displacement reconstruction are 
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expressions of the fundamental principles of community building.   Although the process will differ 
in detail according to culture, the specific means that people employ in the process of social 
reconstruction after displacement articulate the essential foundational features of society.  

The process of resettlement is inherently complex. There is a range of interrelated factors of 
different orders- cultural, social, environmental, economic, institutional and political- taking place 
in rapidly changing circumstances (de Wet 2005).  Moreover, these changes are taking place 
simultaneously in an interlinked and mutually influencing process of transformation. And further, 
these internal changes from the reconstruction process are also influenced by and respond to the 
imposition from external sources of power as well as the initiatives of local actors. Therefore, the 
reconstruction process emerges out of the complex interaction of all these factors in ways that 
require a careful, on-site ethnographic research methodology to capture their dynamics.  
Understanding these dynamics is essential for successful resettlement practices and outcomes.  
Frequently, reconstruction is seen as a purely material undertaking and the social and cultural 
elements of the total process are considered to emerge "naturally" from a physically 
reconstructed community. The relationship between material reconstruction and social 
reconstitution is undoubtedly crucial, but reconstructing a community is fundamentally a process 
built on the reconstituting of social relationships at a multiplicity of levels.    

Almost as important as what to research, is how to research.  How research is conducted will 
affect resettlement outcomes positively if people take active roles in the process. Important 
methodological steps in research should include: an ethnographic community research within a 
participatory action framework, an information campaign and meetings with families, formal and 
informal questionnaires, focus groups, interviews with community leaders, community mapping 
and long term participant-observation.  Multi-site research techniques should also be employed to 
examine reconstruction agency ideologies, social relations, strategies and interventions as they 
develop at various levels and in interaction with communities.   Research should also draw on the 
insights developed in the field of displacement and resettlement studies such as the four stage 
multidimensional stress model of Scudder and Colson (1982) and Cernea’s Impoverishment 
Risks and Reconstruction (IRR) approach. 

Good Practice in Forced Migration and Resettlement 

Although they are relatively rare, some examples of successful community resettlement have 
been seen in development forced displacement and resettlement. The Arenal Hydroelectric 
Project in Costa Rica succeeded in improving the standards of living and returning control over 
their own lives to the resettled people five years after the implementation of the project  (Partridge 
1993). The project necessitated the displacement and resettlement of about 2,500 people 
(roughly 500 families).  The Arenal project proceeded through a series of stages that included 
ethnographic sample surveys of communities, an information campaign and meetings with 
families, a full census of people and property, new site selection and a resettlement action plan, 
participation of the affected population, financial mechanisms to restore livelihoods, physical 
construction and community and agricultural development.  Partridge attributes the successes 
achieved in the project to three basic steps in the preparation process. Good data collection and 
community studies carried out by social scientists resulted in a resettlement plan that was both 
realistic and practical. He also emphasized the importance of consultation with the people to be 
relocated and their meaningful participation in the preparation process. Also significant in the 
success of Arenal was the strategy of establishing the new farms on the basis of traditional crops 
and technology, allowing the farmers to continue with known practices for the initial period of 
adjustment. After three years, innovations were introduced when people were more able to 
assume risks, and the results significantly enhanced income generation, leading to long-term 
acceptance of the new settlements (Partridge 1993, 367).  It should be noted, however, that 
project performance was assessed only at the three year mark. Scudder has recently noted that 
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resettlement is such a complex and traumatic process that at least two generations are needed to 
properly judge the degree of success of a project (2005).  

Research Needs for Policy Development on Environment and Forced 
Migration 

  

• Integrated research program on existing cases of environmentally forced migration 
(urgent) 

• Projected Patterns of Environmental and Vulnerable Groups  
• Environmental Change and Socio-Economic Reforms to address Poverty/Vulnerability 
• Social Networks in Resettlement and Reconstruction
• Participatory Research Methodologies 
• Who Migrates and Why? 
• Alternative Livelihood Strategies. 
• Environmental Thresholds for Forced Migration 
• The Interplay of Material and Social Factors in Displacement and Resettlement 
• The role of Culture in Resettlement 
• The Nature of Resettlement Dynamics 
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Scenarios and Policy Reponses: Migration 
Consequences and Policy 
Position paper by  

Oli Brown  

(obrown@iisd.org) 

1. Introduction 

In 1990, the Intergovernmental Panel on Climate Change (IPCC) noted that the greatest single 
impact of climate change could be on human migration—with millions of people displaced by 
shoreline erosion, coastal flooding and agricultural disruption. Since then various analysts have 
tried to put numbers on future flows of climate migrants (sometimes called ‘climate refugees’)—
the most widely repeated prediction being 200 million by 2050.  

But while the scientific argument for climate change is increasingly confident, the consequences 
of climate change for human population distribution are unclear and unpredictable. With so many 
other social, economic and environmental factors at work establishing a linear, causative 
relationship between anthropogenic climate change and migration has, to date, been difficult.  

2. The Good, the Bad and the (very) Ugly: Climate migrant scenarios 

The impact of climate change as a driver of future forced migration depends on several factors:  
1. the quantity of future greenhouse gas emissions;
2. the rate of future population growth and distribution; 
3. the meteorological evolution of climate change; 
4. the effectiveness of local and national adaptation strategies. 

The emission scenarios of the IPCC Special Report on Emission Scenarios (SRES) set out a 
range of different future emissions scenarios varied according to demographic, technological and 
economic developments. There are six basic ‘storylines’; each of which aggregates different rates 
of population and economic growth as well as the future ‘energy mix’. They range from the most 
greenhouse gas intensive (A1F1 – where energy is mostly derived from fossil fuels and economic 
growth is rapid) to the less intensive B1 storyline (where the world economy moves towards less 
resource intensity and cleaner technology). Three of the SRES scenarios are used here as 
starting points to imagine three highly speculative scenarios for future climate-induced 
migration:35  
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The Good 

The first (B1) is the best case scenario. Its impact is relatively low but so also is its likelihood. The 
B1 storyline describes a world whose population peaks mid-century around 9 billion and declines 
thereafter towards 7 billion. There is a rapid change in economic structures towards a service and 
information economy with a reduction in material intensity and the introduction of clean and 
resource efficient technologies.36

In addition (and this is where this scenario diverges from the B1 storyline) we can imagine that a 
serious post 2012 regime is put in place by the international community to reduce carbon 
emissions. The BRIC countries (Brazil, Russia, India and China) join as full members and work to 
cut their own emissions. Atmospheric concentrations of CO2 stabilise around 600ppm leading to a 
temperature rise over the century of around 1.8 degrees and sea level rise from 18 to 38cms.37 In 
addition a ‘Marshall plan’ for adaptation helps countries deal with the worst impacts of climate 
change.  

Nonetheless, according to the Stern report, such a temperature rise would still lead to a 20-30 
percent decrease in water availability in some vulnerable regions such as Southern Africa and the 
Mediterranean countries. It would also result in declining crop yields in tropical regions. In Africa 
crop yields could be cut by between 5 to 10 percent.38 Meanwhile up to 10 million more people 
would be affected by coastal flooding each year.39  

In this case the headline figure for climate migration (the 200 million ‘climate refugees’ by 2050) 
might, in hindsight, seem like an exaggeration. Instead we could expect increased migration of 
between five and ten percent along existing routes. There would be increased rural to urban 
migration but it would prove largely manageable, if not indistinguishable, within existing patterns 
of migration. 

The Bad 

Our second scenario uses the ‘A1B’ storyline as its starting point. A1B envisages a world of very 
rapid economic growth, with a global population that peaks mid century and declines thereafter, 
as well as the swift up-take of new and more efficient technologies. The scenario predicts 
economic convergence among regions, increased social and cultural interactions and a 
substantial reduction in regional differences in per capita income. In this scenario the world’s 
energy is sourced from a balance between fossil intensive and non-fossil energy sources.40 We 
can imagine that international efforts to reduce greenhouse gas emissions are delayed, patchy 
and not particularly effective.  

The estimate for temperature rise over the 21st century for the A1B storyline is 2.4˚C (with a likely 
range from 1.7˚C to 4.4˚C). Atmospheric concentrations of CO2 by the end of the century are 850 
ppm (three times pre-industrial levels).41 With higher temperatures the practical implications of 
climate change are much greater. Under this scenario sea level rise would be between 21cms 
and 48cms and precipitation in sub-tropical areas would fall by up to 20 percent.42 According to 
the Stern report, a 3˚C temperature rise would mean one to four billion people would suffer water 
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shortages and between 150 to 550 additional million people would be at risk of hunger. 
Conversely other areas would gain unwelcome water with coastal flooding affecting between 11 
and 170 million additional people each year. 43  Marginal lands would become increasingly 
uninhabitable, with dramatic increases in internal rural to urban migration and also emigration to 
richer countries, particularly of young, skilled people. Meanwhile, millions of people would be 
temporarily displaced by individual extreme weather events.  

The Ugly 

The third scenario uses the A1F1 storyline as its starting point. A1F1 is similar to A1B in that it 
forecasts rapid economic growth and a global population that peaks mid-century and falls 
thereafter. However, unlike A1B, energy in the A1F1 world continues to be overwhelmingly 
sourced from fossil-fuel supplies – and is a ‘business as usual scenario’ without any Kyoto 
emission reductions or serious attempts at adaptation.44 On this trend, atmospheric concentration 
of CO2 by 2099 will be 1,550ppm: five times pre-industrial levels and four times current levels.  

Such CO2 levels would result in a temperature rise over the century of 4.0˚C (with a likely range 
from 2.4˚C to 6.4˚C) and sea level rise from 29cms to 59cms.45 According to the Stern report a 
temperature rise of 4.0˚C would result in a 30 to 50 percent decrease in water availability in 
Southern Africa and Mediterranean. Agricultural yields would decline by 15 to 35 percent in Africa 
and entire regions, such as parts of Australia, would fall out of production.46 With high climate 
sensitivity, the number of people flooded per year could be as many as 160 million by the 2050's 
and 420 million by the 2100's.47  

Under this scenario, predictions of 200 million people displaced by climate change might easily 
be exceeded. Large areas of Southern China, South Asia and the Sahelian region of sub-
Saharan Africa could become uninhabitable on a permanent basis. Climate forced migration 
would be unmistakable with tens of millions of people at a time displaced by extreme weather 
events, such as floods, storms and glacial lake outburst floods, and many millions more displaced 
by climate processes like desertification, salinization of agricultural land and sea-level rise. 

 * * * 

The above scenarios all assume a roughly linear evolution of climate change. But the picture 
would change again in the case of abrupt climate change such as the collapse of the Gulf Stream 
or melting of the Greenland or Antarctic ice sheets. The IPCC estimates that the elimination of the 
Greenland ice sheet would lead to a sea level rise of about 7m.48 The Stern report estimated that 
the melting or collapse of the ice sheets would raise sea levels and eventually threaten 4 million 
km² of land which is currently home to 5 percent (around 310 million people) of the world’s 
population.49  

3. Development implications 

There is irony in the fact that it is the developing countries—the least responsible for emissions of 
greenhouse gases—will be the most affected by climate change. If the situation with refugees 

                                                
(+�#
����������	��%��*)�%�''1)��*�,4�
((�23���%�''4)��*��(�
(,�"����	�;���
�����������
�����������	��
��
���
����	���:�$�����������&���
���������
��	������	����	���������
����	���������������������	
��.�23���%�''4)���*����

(1�#
����������	��%��*)�%�''1)��*�,4�
(4�6���	��<*�#
�����������<���������%�''()�=!����
�������
�
���
��������
��������������	����������	���>��%�����	

"�#����������	�
����!	�(.�?�����
��	��(������+9����	���	����@�
(7�23���%�''4)��*��+�
(9�#
����������	��%��*)�%�''1)��*�,1�



Position papers for 16-18 April Expert Workshop on Environment and Migration 109 
Contact: Dr. Koko Warner warner@ehs.unu.edu 

from war and political persecution is any indication they will also bear the greatest burden of 
providing for forced climate migrants. For example, in 2000, the twenty countries with the highest 
ratios of official refugees had an annual per-capita income of just US$850.50

Over the short term, climate change forced migration will make the Millennium Development 
Goals (MDGs) harder to achieve.51 Over the long term, large scale climate change migration 
could roll back much of the progress that has been made so far. Particularly threatened is the 
uninterrupted provision of the education and health services that underlie goals 2 (universal 
primary education) and goals 4 and 5 (reducing child and maternal mortality and combating 
HIV/Aids, malaria and other diseases).    

The impact climate change migration on development depends, of course, on which of the above 
storylines plays out: it is clear that 200 million people displaced by climate change would be much 
more detrimental to development than 10 million. There is also a large difference in development 
outcomes between those displaced by long-term climate processes (sea level rise) and short-
term climate events (storms). Aggregated figures for forced climate migration mask this distinction.  

The urban flood 

Increasing food and water scarcity due to climate change in rural areas will accelerate the 
dramatic rural-urban drift in the developing world. Urban areas offer access to the cash economy 
(rather than subsistence farming) and can make it easier to provide services. However, rapid and 
unplanned urbanisation has serious implications for urban welfare and urban service provision. 
Already, one third of the world’s urban population, about one billion people, lives in slums: in poor 
quality housing with limited clean water, sanitation and education services. 52  By 2030 it is 
estimated that this number will rise to 1.7 billion people.53 High population densities and high 
contact rates help to spread disease, while health and education services are often inadequate.  

Hollowed economies 

Mass migration disrupts production systems and undermines domestic markets. In addition, the 
loss of ‘human capital’ in the form of the labour force and investment in education undermines 
economic growth. This can establish a self-reinforcing of limited economic opportunity that 
contributes to future migration. The ‘brain drain’ effect from developing countries is already a 
serious problem. One of the legacies of the 1930s Dust Bowl case was that those who fled the 
drought were young, skilled families with some money and strong social networks – the very kind 
of people that are essential components of successful communities. Climate change could 
accelerate the brain drain as it is typically those with larger reserves of financial and social capital 
who are able to move away.   

Political instability and ethnic conflict  

Large scale population displacement will redraw the ethnic map of many countries, bringing 
previously separate groups into close proximity with each other and in competition for the same 

                                                
,'�#�	���� $�	��%�'',)�=���
	���������6�������.�"�����	���������	
�$�
����>���+���������
��5�	���� �$�
�'',��3	������+:�4� �$��'',�

,��8#A3����������	�
����	��&	�
�	�'%� �����.BB*����*�	�B���B�������
��B���B'��*�������������+�"�	
��
�''4�

,��8#:C"!2/"/*��(�����)������	*����	��&	*������+ 	
����.BB*�����
���*�	�B���
�����	�B���������B���&�	�����	,*���������������� �	����''4�

,+�����	�����
����A*��3
��	����	����������	
�������	��
�
*��
�	,��	�������	-����
	�
�������	��	�����	��&	������+	�
�	
.�����*����*�+1,��,� �	����'',*�����.BB*���
�����
���	�;���*�	�B���������B/�������������*����
����������1�"�	
���''4�



110                         Position papers for 16-18 April Expert Workshop on Environment and Migration 
Contact: Dr. Koko Warner warner@ehs.unu.edu

resources. In the context of poor governance, poverty and easy access to small arms these 
situations can easily turn violent. Large population movements are already recognised by the UN 
Security Council as constituting a potential threat to international peace and security, particularly 
if there are existing ethnic and social tensions.54  

Health impacts and welfare of forced migrants  

Population displacement undermines the provision of medical care and vaccination programmes; 
making infectious diseases harder to deal with and more deadly. It is well documented that 
refugee populations suffer worse health outcomes than settled populations. Forced migrants, 
especially forced to flee quickly from climate events, are also at greater risk of sexual exploitation, 
human trafficking and sexual and gender-based violence.55  

Climate Change Migration: A Gender Perspective 

Far from being gender-neutral climate change, and the use of migration as a coping mechanism, 
will have specific gendered impacts, given that there is a "strong relationship between poverty 
and vulnerability to environmental change, and the stark fact that women as a group are poorer 
and less powerful than men".56

For example, when rural families attempt to address environmental stress by having a member of 
their family migrate to the city to earn an income, the effect on gender dynamics is complex. On 
the one hand, women left behind by male migrants may experience more autonomy and have 
greater decision-making power because they become de facto household heads after their 
husbands migrate. On the other hand, however, male out-migration can exacerbate the poverty of 
rural women. As Sylvia Chant explains, “the fragile resource base of some de facto female 
headed units may be compounded by low reserves of labour or the inability to mobilize labour on 
account of social taboos regarding women’s access to machinery and participation in certain 
agricultural tasks.” 57 

4. Policy Responses 

Despite the serious development implications of large-scale forced climate migration international 
capacity and interest in dealing with it is limited. Instead, there is a collective, and rather 
successful, attempt to ignore the scale of the problem. Until now the international community has 
largely focused on mitigating climate change by setting emissions targets for OECD countries and 
working on bringing in new members to a post-Kyoto 2012 framework. More recently, greater 
attention has been paid to helping countries adapt to the impacts of climate change. But this 
approach to adaptation is fundamentally based on the idea of adapting ‘in situ’. Migration is seen 
as a failure of adaptation. Potential progress can be divided into three, quite distinct, areas. I say 
‘potential’ here as there has not been real progress on any front – yet: 
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Expanding the definition of a ‘refugee’ 

There have been some attempts to broaden the existing definition of a political refugee to include 
those displaced for environmental reasons or to write a new convention that specifically protects 
such people.58 The lack of an accepted definition of an environmental refugee means that, unless 
they’re relocated by extreme weather events, their displacement does not trigger any access to 
financial grants, food aid, tools, shelter, schools or clinics.  

As a result there is no structural capacity in the international system to provide for environmental 
migrants. Climate migrants are neither recognised as an issue in any binding international treaty 
nor is there an international body charged with providing for climate migrants, or even counting 
them. Instead the default response of OECD donor countries to extreme weather events is to give 
humanitarian aid and invest in early warning systems.  

In August 2006 a meeting of NGOs and some affected countries was held in the Maldives to 
discuss how an expanded definition might be worked into international law. Inclusion within 
current refugee law would bring the existing weight of international law and precedent to act on 
the issue – and would trigger certain obligations on the part of other countries being forced to act 
refugees. However, since then the process has faltered and it is hard to foresee any realistic 
consensus on an expanded definition.59  

Adaptation in affected countries  

As climate change advances, individual countries will have to make a series of cost-benefit 
decisions on what they want to protect; building sea walls here, staging managed retreats from 
eroding shorelines there. The resources and foresight at the disposal of national politicians will 
define how much each country is affected by climate change, including how many of its 
population are forced to move.  

Domestic policy remains a key variable in disaster risk reduction and population distribution.  With 
the right kind of adaptation countries can reduce their vulnerability to the impacts of climate 
events and manage the evolution of climate processes. Cuba, for example, lies directly in a 
hurricane path but suffers less from hurricanes than its neighbours because of careful preparation, 
effective early warning systems and widespread storm education.  

But few countries are putting any plans in place for the prospect of large-scale forced climate 
migration. The UNFCCC has supported the development of National Adaptation Programmes of 
Action (NAPA) which are supposed to help the LDCs identify and rank their priorities for 
adaptation to climate change. 60  However, none of the fourteen submitted so far mentions 
migration or population relocation as a possible policy response.61

Of course migration may be the only possible adaptive response in the case of some of the small 
island and low lying states where rising seas will eventually flood large parts of the country. But 
migration is typically seen as a failure of adaptation, not a form of it. There are precedents for the 
opposing position though. Between 1984-5 the Ethiopian Government resettled tens of thousands 
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of people from drought-stricken areas.62 Two decades later the Asian Tsunami gave new impetus 
to plans in the Maldives to organise a ‘staged retreat’ from their outlying islands.63  

Immigration policy in less affected countries 

Another determinant of forced migration will be immigration policies in countries less affected by 
climate change, in particular the OECD countries. Some analysts are beginning to argue that 
immigration is both a necessary element of global redistributive justice and an important response 
to climate change; that greenhouse gas emitters should take an allocation of climate migrants in 
proportion to their historical emissions.64

It has been widely reported that New Zealand has agreed to accept the inhabitants of the South 
Pacific Island state of Tuvalu if and when climate change leaves their country uninhabitable.65

However, this is an urban myth: New Zealand only accepts 75 Tuvaluans each year through the 
immigration service’s Pacific Access Category which makes no reference to environmental 
degradation. No other country has yet been willing to set a precedent by explicitly accepting 
climate migrants under a refugee category.  

However, there are some examples of immigration concessions for victims of natural disasters – 
albeit on an ad hoc basis. For example, in 2003 the US immigration service extended for two 
more years the Temporary Protection Status it granted to 80,000 Hondurans who had fled to the 
United States after the 1998 Hurricane Mitch which devastated large parts of Central America.66

After the 2004 Tsunami the Swiss, Canadian and Malaysia temporarily suspended involuntary 
returns of failed asylum seekers to affected areas of India, Sri Lanka, Thailand and Indonesia. 
Whether or not this adds up to an evolving norm of soft law is highly debateable, but it does show 
some ‘greyness’ at the edges of immigration policy.  

There is a dilemma here. Relaxing immigration rules as part of a concerted policy to ‘release the 
population pressure’ in areas affected by climate change could accelerate the brain drain of 
talented individuals from the developing world to the developed – and worsen the ‘hollowing out’ 
of affected economies, which is itself a driver of migration. On the other hand, shutting borders in 
both source and destination countries undermines remittance economies and denies developing 
countries the benefits of access to the international labour market.  

5. Conclusions  

Anthropogenic climate change exacerbates existing environmental, economic and social 
vulnerabilities. It follows that adaptation to climate change has to be broader than tackling the 
marginal increased impact of anthropogenic climate change. On current climate change 
scenarios a certain amount of forced climate migration is ‘locked in’. But how much depends on 
the international community’s mitigation and adaptation plans now. It is clear that the international 
community has to face up for the prospect of large scale displacement caused by climate change. 
There is a need for international recognition of the problem, a better understanding of its 
dimensions and a willingness to tackle it. This should take several forms: 
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1. The international community needs to acknowledge the predicament of forced climate 
migrants. While it is not clear that an expanded definition of a refugee under international 
law that included environmental degradation as a ‘valid’ driver of displacement would 
lead to net benefits for all (traditional and environmental) refugees, some kind of 
recognition is required to cement the issue on the international agenda.  

2. Development and adaptation policies in potential source countries of forced climate 
migrants need to focus on reducing people’s vulnerability to climate change, moving 
people away from marginal areas and supporting livelihoods that are more resilient. In 
particular more efficient use of existing resources would offset some of the predicted 
impacts of climate change.  

3. Finally, the international community needs to help generate incentives to keep skilled 
labour in developing countries but also to allow developing countries capitalise on the 
benefits that fluid labour markets can bring.  

Priority areas for future research  

A great deal more research is needed to understand the causes and consequences of climate 
migration and to monitor numbers. Practitioners, meanwhile, should develop better 
communication and working relationships between the different human rights, population, 
environmental and migration organizations that share a mandate to respond to population 
displacement. Priority areas for future research include:

• The gendered impacts of climate change migration 
• Household level analysis of the reasons for (and consequences of) forced migration 
• Assessment of where the burden of climate migrant provision lies 
• A more effective typology for the specific needs of climate migrants 
• The institutional structures and requirements necessary internationally to provide for 

climate change migrants.  
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