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Foreword by William Lacy Swing

The consequences of climate change on migration present humanity
with an unprecedented challenge. The numbers of storms, droughts
and floods have increased threefold over the last 30 years with
devastating affects on vulnerable communities, particularly in the
developing world. In 2008, 20 million persons have been displaced by
extreme weather events, compared to 4.6 million internally displaced
by conflict and violence over the same period. How many people will
be affected by climate change by 2050? Forecasts vary from 25 million
to 1 billion people with a figure of 200 million being the most widely
cited estimate.

Extreme environmental events such as cyclones, hurricanes, tsunamis
and tornadoes tend to capture the media headlines, but it is gradual
changes in the environment that are likely to have a much greater
impact on the movement people in the future. For example, over the
last 30 years, twice as many people have been affected by droughts as
by storms (1.6 billion compared with approximately 718 million).

It is important, however, not to view migration as simply the failure
of communities to adapt to climate change. Migration has always
been one of the ways in which people have chosen to adapt to
changing environments. Migration can also help those left behind in
environmentally degraded areas. Studies in Cote d’lvoire, for example,
have shown that migrants who moved from Burkina Faso regularly sent
home remittances which were invested in schools and hospitals and in
water and irrigation systems. Moreover, migrants are often the first to
provide assistance when natural disasters occur. Research in countries
such as El Salvador, Jamaica , Botswana and the Philippines has shown
that migrant remittances increase significantly when disasters occur
providing essential relief assistance to affected communities.

As the world’s leading migration agency, the International Organization
for Migration (IOM) endeavours to stay abreast of trends and issues
that impact the more than 212 million migrants worldwide. Since the
early 1990s, IOM has been active in the area of migration, climate
change and the environment, and has carried out programmes in more
than 40 countries from the Pacific Islands, to Latin America and on the
Asian and African continents. In many of these areas, we have assisted
those affected by hurricanes, severe flooding and drought.
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IOM’s programmatic action has constructed a solid foundation of
first-hand experiences and lessons learned that have energized the
Organization’s policy and research. We have sought to enhance our
knowledge base through research and publications that examine the
complex relationship between migration, climate change and the
environment. In doing so, we have been able to identify emerging
trends, raise awareness, and work towards innovative solutions that
are sensitive to specific local conditions.

The main purpose of this new book is to suggest concrete ways in
which the international community can begin to address the huge gaps
in our knowledge relating to the likely impact of climate change on
migration. The book does this by taking stock of the existing evidence
on the effects of climate change and environmental degradation on
migration, providing a comprehensive overview of the findings of
recent research studies. Throughout, our focus is centred on how
research can best inform policy and provide the evidence which
decision-makers will need in the future to plan for and respond to
environmentally induced migration.

Addressing the unprecedented challenge before us requires
unprecedented partnership - collaboration among international
organizations, civil society, the private sector, the academic world,
and governments. In preparing this new book , we hope to share our
expertise with our partners and contribute to global dialogue and
efforts within the United Nations Framework Convention on Climate
Change and beyond.

{oy
William Lacy Swing
Director General

Migration, Environment and Climate Change: Assessing the Evidence



Introduction and Overview:
Enhancing the knowledge base

Frank Laczko, Christine Aghazarm'

! Research and Publications Division, IOM, Geneva






Introduction

Over the last few years there has been an upsurge of interest in the
likely impact of climate change on population movements. Estimates
have suggested that between 25 million to one billion people could be
displaced by climate change over the next 40 years. For the most part
these figures represent the number of people exposed to the risk of
climate change in certain parts of the world and do not take account of
the measures that could be taken to adapt to these changes. Although
experts have dismissed such figures as, at best, “guesswork” these
statistics have helped to focus policy makers’ attention on the likely
implications of climate change on migration.

Despite the lack of precise figures, there is now little doubt that parts
of the earth are becoming less habitable due to factors such as climate
change, deterioration of agricultural lands, desertification, and water
pollution. The number of natural disasters has more than doubled
over the last two decades, and more than 20 million people were
displaced by sudden-onset climate-related natural disasters in 2008
(OCHA-IDMC, 2009). Further climate change, with global temperatures
expected to rise between 2 and 5 degrees centigrade by the end of
this century, could have a major impact on the movement of people.
Policy makers are therefore asking the research community and other
experts to provide them with guidance in regards to a number of key
questions.

First, there is a call for better data to answer questions relating to the
likely scale and pattern of movement such as, how many will migrate
due to environmental/climate change? Who will migrate? When and
where will they migrate; will new destinations have to be found? Will
migration be temporary or permanent, internal or international? What
will be the consequences of migration for the people who move, for
those left behind and for the places of destination? There is also a
concern to understand better the here and now —how is environmental
change affecting migration today and can we already identify especially
vulnerable populations or regions?
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A second set of questions concerns policy responses, and how policy
makers in countries of origin and destination should address these
challenges. Partly the response will depend on how we choose to frame
the policy challenge from the outset. There is a tendency at present
to frame the policy challenges in fairly negative terms with media
headlines often suggesting that millions of people will be uprooted
and forced to seek protection in Europe and North America. There
is also a tendency to focus on the inadequacy of policies and legal
frameworks to assist those displaced due to extreme environmental
events, with much less discussion of how migration could help some
countries adapt to climate change.

“The literature on climate change and migration is generally very
pessimistic about mobility arising from climate change. This creates a
starting point bias in thinking about policy responses, eschewing the
development of policies that seek to harness migration as a strategy to
promote adaptation to climate change...”

(Barnett and Webber, 2009, p.19).

There has been an overwhelming tendency to focus on the negative
consequences of migration for the environment, with fewer studies
exploring how migration can be a coping or adaptation strategy or how
migration can relieve pressure on environmentally degraded areas.
The World Bank in a new report on Climate Change and Development
(2010) warns that there are risks in presenting the policy challenges
linked to environmental migration in too negative terms:

“The negative portrayal of migration can foster policies that seek to
reduce and control its incidence and do little to address the needs of
those who migrate, when migration may be the only option for those
affected by climate hazards. Indeed, policies designed to restrict
migration rarely succeed, are often self-defeating, and increase the
costs to migrants and to communities of origin and destination.”

(World Bank, 2010, p. 25).

Developing an agenda for research which will help the international
community understand these complex questions and issues is going
to be extremely challenging. In the first instance, it is useful to try to
take stock of the existing evidence base and that is the key purpose of
this book. The book assesses the existing body of evidence relating to
the likely impact of environmental and climate change on migration,
and proposes several concrete ways in which to enhance the current
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knowledge base. In April 2008, IOM together with the UN University
Institute for the Environment and Human Security (UNU-EHS), the
Munich Re Foundation and the UN Environment Programme (UNEP),
organized an expert workshop, “Research Workshop on Migration
and the Environment: Developing a Global Agenda for Research”, in
Munich with financial support from the Rockefeller Foundation to
discuss how best to develop a global agenda for research on migration,
climate change and the environment. Experts at this workshop all
recommended that a systematic review of existing research should be
conducted prior to launching any major new studies. In particular, it was
felt that such an assessment could help to frame the future research
agenda by highlighting gaps in current knowledge, outline conceptual
issues and highlight policy challenges. This book and the themes which
have been selected are the result of the recommendations from the
Munich workshop.

This book focuses on seven key areas of research relating to the topic of
migration, the environment and climate change, covering issues such
as data challenges, research methods, sudden environmental and slow-
onset events, and policy responses. The focus is not limited to climate
change as much of the research literature tends to focus on migration
and the wider concept of environmental change. The book is mainly
focused on the impact of environmental/climate change on migration
given the current policy interest in this issue, but it is recognized that
there is a considerable body of literature on the impact of migration
and refugee movements, on the environment (see Bilsborrow Chapter
3 in this volume).

This book offers a selective review of key research to date on the
topic of migration, the environment and climate change within the
aforementioned themes. It examines the existing evidence with
respect to the ways in which changes in the environment and climate
change are affecting the movement of people and the types of policy
responses and protection gaps which potentially exist. Furthermore,
it offers an overview of innovative approaches to measuring and
collecting data on the migration and environment nexus.

The main aims of this first chapter are to contextualize the migration,
environment and climate change debate and to provide a summary
of the main findings, knowledge gaps and key messages of the seven
chapters commissioned for this study. At the end of the chapter
we recommend a number of steps that could be taken to enhance
understanding of the linkages between changes in the environment
and the movement of people.
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2. Contextualizing the migration, environment and
climate change debate

The migration, environment and climate change nexus is a complex
one. By way of background and in order to contextualize the debate,
the following section provides a brief overview of the issue in terms of
its “re-discovery”, the impacts of environmental and climate change on
human mobility, its development implications and how the issue links
to wider migration and demographic trends.

A ‘re-discovered’ issue

The movement of people as a result of changes in the environment
is not a new phenomenon. People have been moving in response
to changes in their environment, often seasonally, for centuries. For
nomadic peoples and pastoralists such movement is part of their
livelihood. However, it is only in the last 20 years or so that the
international community has begun to slowly recognize the wider
linkages and implications that a changing climate and environment has
on human mobility.

As early as 1990, the Intergovernmental Panel on Climate Change (IPCC,
1990:20) warned that “the greatest single impact of climate change
could be on human migration” — with millions of people displaced by
shoreline erosion, coastal flooding and severe drought. In addition, in
1992 IOM together with the Refugee Policy Group published a report
on “Migration and Environment” in which it is stated:

“Large numbers of people are moving as a result of environmental

degradation that has increased dramatically in recent years. The
number of such migrants could rise substantially as larger areas
of the earth become uninhabitable as a result of climate change.”

(IOM, 1992)

At the time the issue was framed within a wider security debate, but
the momentum did not last. Though it was a first attempt to explicitly
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link migration with environmental change, the topic of migration
and the environment and its inter-linkages was largely ignored by
migration experts and policy makers until recently. Indeed, in the 2005
report of the Global Commission on International Migration, there is
barely a mention of the topic. Part of the reason for the neglect may
be due to the fact that there has been little consensus over the years
among researchers about whether or not environmental migration is
a distinct form of migration worthy of special study. There has been
little consensus between researchers about the relationship between
environmental change and migration. As Shurke, 1993 points out, the
research literature on environmental migration has tended to fall into
two broad categories (1) work done by “minimalists” who suggest
that the environment is only a contextual factor in migration decisions
and (2) work done by “maximalists” who claim that the environment
directly causes people to be forced to move.

Due to several high level conferences, expert meetings, and new
research? published over the last few years, the issue has re-surfaced.
Experts have increasingly raised awareness of the linkages between
the environment and human mobility and the importance of unifying
these issues at all levels of policy dialogue and cooperation — local,
regional, national and global.

Impacts of environmental and climate change on human mobility

Climate change, on its own, does not directly displace people or cause
them to move but it produces environmental effects and exacerbates
current vulnerabilities that make it difficult for people to survive where
they are. Climate change is expected to make the world hotter, rainfall
more intense, and result in more extreme weather events such as
droughts, storms and floods. These changes, in turn, will likely result
in further population movements. According to the UN International
Strategy for Disaster Reduction (UNISDR) — storms, floods and droughts —
have increased threefold over the past 30 years.

Extreme environmental events such as cyclones, hurricanes, tsunamis
and tornadoes tend to capture the media headlines, but gradual

2 UNFPA-IOM Expert Seminar on Migration and the Environment, Bangkok 2007, IOM, UNU-EHS, UNEP and Munich
Re Foundation Research Workshop on Migration and the Environment, Munich 2008 and 2009; Environment, Forced
Migration and Social Vulnerability (EFMSV) conference, Bonn 2008
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changes in the environment may have a much greater impact on the
movement of people in the future. Gradual environmental changes,
such as desertification, coastal and soil erosion, tend to be less dramatic
and therefore attract less attention than natural disasters. However,
gradual and slow-onset changes in the environment tend to affect a
larger number of people and will continue to do so in the long term.
For example, during the period 1979-2008, 718 million people were
affected by storms compared to 1.6 billion people affected by droughts
(International Emergencies Disaster Database (EM-DAT), 2009).

As Susan Martin explains in Chapter 7 in this volume, climate change
could affect the movement of people in at least four different ways:

1. the intensification of natural disasters;

2. increased warming and drought that affects agricultural production
and access to clean water;

3. rising sea levels make coastal areas uninhabitable and increase the
number of sinking island states. (44% of the world’s population
lives within 150 kilometers of the coast);

4. competition over natural resources may lead to conflict and in
turn displacement.

Some environmental changes, such as hurricanes and earthquakes,
occur with little or no warning and require that people move quickly.
Others develop more slowly and may provide time for people to assess
their options, leave in an orderly manner and even bring resources
with them. However, certain thresholds or “tipping points” may be
reached, where there is little choice left but to move. The extent to
which the environment, including climate change, is the primary driver
of migration remains debatable for several reasons as discussed in
Section 3 below. Migration can also affect the environment in terms of
additional stress on already degraded lands and competition for scarce
resources in both rural and urban settings.

All regions are likely to experience some adverse effects of climate
change, but less developed regions are especially vulnerable because
a large share of their economies depend on climate-sensitive sectors
and their adaptive capacity is low due to low levels of human, financial
and natural resources, as well as limited institutional and technological
capability (IOM, 2008). Certain “hotspots” — regions or countries
already facing environmental, migration and population pressures -
are expected to worsen in the coming years such as the sinking small
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island states, like Tuvalu and the Maldives and in delta regions (inter-
alia the Mekong, Inner Niger Delta and the Ganges Delta), and regions
already facing severe drought and desertification such as the Sahel
region.

Development implications: migration as adaptation

The potential benefits of migration for development are now widely
recognized at the highest levels beginning with the High Level Dialogue
on Migration and Development in 2006, and continuing with the
recognition of the impact of remittances on countries of origin and on
individual migrants and their families, the role of Diasporas and the
work being carried out to integrate migration into poverty reduction
strategy papers (PRSPs).

However, as mentioned earlier, discussions of migration triggered
by environmental changes, usually see migration as the result of a
failure to adapt to the environment, rather than as a possible way of
enhancing adaptation to climate change. Migration may itself be one
of several adaptation strategies and a coping strategy, for example
in the Sahel region in times of drought or as a response to regular
flooding in the floodplains of India. The IOM Colombian Temporary
and Circular Labour Migration programme, for example, provides an
opportunity for families affected by natural disasters to find temporary
work abroad (IOM 2009).

The concept of “adaptation” has gained international attention
within the discourse on climate change, notably with the context of
the Copenhagen Process and beyond. There is increasing recognition
that migration has a role to play within this discourse (see Martin
Chapter 7 in this volume; IOM 2007, 2008; World Bank 2010; UNDP
2009). Migration when a planned and voluntary coping mechanism
can serve as a social safety net for loss of income for example through
the sending of remittances, and could potentially serve to alleviate
pressure on already degraded lands.

Therefore, bringing together migration, development, climate change

and the environment policy perspectives is a priority and challenge for
policy makers if the issue is to be addressed holistically.
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3.  The state of current knowledge and gaps: A
summary of key findings

The complexity of the migration and environment nexus as described
above, requires not only contextualizing the debate, but also a coherent
framing of the issues which surround it. The following sub-sections,
while providing a summary of the key findings and knowledge gaps
identified throughout the book, also serve to do just that —identify and
frame the main issues of relevance for policy makers and researchers
alike. They are grouped as follows: (i) conceptualizing the relationship
between climate change, the environment and migration, (ii) data and
methodological challenges and approaches, (iii) current migration
trends in response to sudden and slow-onset disasters, and (iv) policy
responses and legal frameworks.

(i) Conceptualizing the relationship between climate change, the
environment and migration

The multi-causal nature of migration represents a challenge
in identifying environmental factors as the primary driver
of migration. The voluntary/forced migration debate also
raises additional issues where “Population mobility is
probably best viewed as being arranged along a continuum
ranging from totally voluntary migration,...to totally forced
migration” where reality is somewhere in between (Hugo,
1996). How those who migrate for environmental reasons
are defined has implications for both legal frameworks and
research purposes.

Although many experts accept that environmental degradation and
climate change are factors which can impact on the decision to migrate,
the conceptualization of these factors as a primary cause of migration
or forced displacement has been questioned (Black, 2001). Given the
multi-causal nature of migration, which can result from a combination
of various “push” and “pull” factors that can be inter-alia economic,
social, political, establishing a direct causal link is a challenge. The key
is assessing the extent to which the environment or climate change
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is the primary driver or simply one of many drivers of migration (see
Kniveton Chapter 2, Warner et al. Chapter 4 in this volume).

Whether movements in relation to environmental or climate change
are forced or voluntary is also the subject of much debate. In some
situations, such as natural disasters, people may have little choice but
to move. However, migration patterns beyond the immediate move
may shift between forced and voluntary. In other situations where
environmental change is gradual, movement is more likely to be
voluntary and linked to other economic, social and political factors.

Drawing a clear line between voluntary and forced movements is not
always straightforward. Therefore, it is perhaps more useful, instead,
to think in terms of a continuum:

“Population mobility is probably best viewed as being arranged along a
continuum ranging from totally voluntary migration,... to totally forced
migration, very few decisions are entirely forced or voluntary.”

(Hugo, 1996)

(i) Definitions

Definitions are crucial in two ways 1) in guiding the policies of
governments and international agencies in regards to how to respond
to population movements; and 2) in the generation of statistics which
also depends on how those who migrate for environmental reasons
are defined (see ii.a. below).

Terms, such as “climate change refugee” or “environmental refugee”
are widely used in the media but these terms are a misnomer under
international law and risk undermining the very precise legal definition
of a refugee and the protection regime which exists (see Zetter Chaper
8 in this volume). Moreover, as the bulk of environmental migration
tends to occur within countries rather than between countries it makes
more sense to talk of internally displaced persons than refugees, a
term which is defined in relation to cross-border movement. Others
have argued that “the term ‘environmental refugee’ is simplistic, one-
sided and misleading. It implies a mono-causality which very rarely
exists in practice” (Castles, 2002, p.8).

The term “environmental refugee” was first popularized by Lester

Brown of WorldWatch Institute in the 1970s and further by El-Hinnawi
in the early 1990’s. The term “environmental refugees” has been used
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to describe the whole category of people who migrate because of
environmental factors. This broad definition, while evoking an image
that has brought public attention to the issue, is not sufficiently precise
to describe all the various types of movements which may be linked to
environmental factors.

The terminology and definitional issues have been taken up by various
experts and international agencies. Notably, the Inter-Agency Standing
Committee (IASC) Working Group on Migration/Displacement and
Climate Change has devised a typology which summarizes the nature
of movement, the affected persons and the protection framework
under which those who are moving may be granted protection (2008).

In the absence of an internationally agreed definition, IOM developed
a working definition in 2007 which defines “environmental migrants”
as follows:

“Environmental migrants are persons or groups of persons who, for
compelling reasons of sudden or progressive change in the environment
that adversely affects their lives or living conditions, are obliged to
leave their habitual homes, or choose to do so, either temporarily or
permanently, and who move either within their country or abroad.”

The purpose of this definition is to try to encompass population
movement or displacement, whether it be temporary or permanent,
internal or cross-border, and regardless of whether it is voluntary or
forced, or due to sudden or gradual environmental change.

(ii) Research on migration, environment and climate change: data and
methodological challenges and approaches

A persistent lack of data is one of the primary challenges to
measuring the migration and environment nexus, while data
collection on migration and the environment represents a
challenge in itself. A range of methodologies exist which
can be utilized and enhanced for research purposes.

The topic of environmental migration has often been studied within
separate fields in the natural and social sciences or within a sub-set
of the larger field of environment studies. How the subject has been
framed impacts on both data collection as well as the methodological
approaches used. Though migration theory does historically take into
account environmental indicators, it is only recently that it has received
renewed attention.
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(ii.a) Data collection challenges

As mentioned earlier, there are many estimates of the total number of
people who will be displaced (incidentally figures usually do not refer to
numbers expected to migrate) due to climate change. These figures are
often called into question (see Kniveton et al. Chapter 2 in this volume)
because they rely on crude population estimates and they assume
that populations will permanently leave areas affected by climate
change. Probably the most reliable data are the statistics relating to
the impact of natural disasters on population movements. The findings
of a joint report by the United Nations Office for the Coordination of
Humanitarian Affairs (OCHA), the Internal Displacement Monitoring
Centre (IDMC) and the Norwegian Refugee Council (NRC) show that
at least 36 million people were displaced by sudden onset natural
disasters that occurred in 2008. More than half of the displacement —
20 million persons — was estimated to be climate-related.

There are several factors which make it difficult to measure current
levels of environmental migration and to predict the likely scale of
future follows. It is extremely difficult to predict the impact of climate
change and climate modelling techniques to date have not yet begun
to account adequately for the impact of individual choice, the potential
for international action and the variability of future emissions and
meteorological scenarios (see Kniveton et al. Chapter 2, Bilsborrow
Chapter 3 and Leighton Chapter 6 in this volume; Brown, 2008).

The absence of an adequate definition to cover migrants affected by
climate and environmental change, discussed above, also presents a
challenge for statistics gathering. Disaggregating the role of climate
or other environmental change from other economic, political and
social factors which drive migration, while also taking into account
migrants’ perception and behaviour in relation to such change, is a
difficult task. Furthermore, challenges exist as well in how terms and
concepts such as ‘environment’, ‘disasters’, ‘adaptation’, ‘vulnerability’,
etc. are defined and utilized, thereby adding to the complexity of data
collection (see Warner et. al Chapter 4, Naik Chapter 5 in this volume).

There is a basic lack of migration data available, especially in developing
countries which are likely to be most vulnerable to climate change.
Many countries still do not include basic questions about migration in
their censuses. Even in the current 2010 census round, many important
countries still do not ask where people were born — including Japan,
Mexico, Korea, the Philippines, and Egypt. Roughly a third of countries
do not ask about previous residence in another country (Center for
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Global Development (CGD), 2009). There is a lack of reliable surveys, in
addition to the census, for many key parts of the world. Though small
scale local case studies provide a valuable context specific analysis of
a certain area and/or environmental phenomenon, they need to be
expanded and “scaled up.”

Moreover, few social scientists who focus on migration (relying on
data from censuses and household surveys) have been engaged in
data collection or research on the environment. Similarly, relatively
few of those who focus on the environment, whether social or natural
scientists, work on migration. However, as the interest in climate
change and its impacts on population movement has increased at the
global level, more interdisciplinary cooperation has begun.

Finally, lack of data collection and research capacity, especially in
developing countries most vulnerable to environmental changes,
remains a serious issue. In its recent research strategy paper, the
United Kingdom’s Department for International Development (DFID),
highlights the current lack of research capacity in developing countries
(2008). There are only 48 researchers for every million Africans living
south of the Sahara compared with nearly 3,000 for every million people
in OECD countries Therefore, building the capacities of researchers in
these regions is a crucial component of addressing the research and
data challenge.

(ii.b) Methodological approaches

Data collection challenges are not easily separated from methodological
ones and inherently impact upon the results of the approach utilized.
What data is being collected, both migration (ie. length of residence,
characteristics of migrants and non-migrants, household composition,
remittances) and environmental (i.e. land use, energy use, land
degradation, drought and flooding) are crucial in order to understand
the linkages between the two.

Several methodological approaches do exist which are promising
and would benefit from further enhancement and inter-disciplinary
cooperation. These range in aim and scope from inter-alia assessments
such as impact, vulnerability and adaptation assessments, climate
modelling such as agent based modelling, the use of remote sensing
data to measure environmental variables and household and
community based surveys (for more detail on methods see Kniveton
et al. Chapter 2, Bilsborrow Chapter 3 and Warner, et al. Chapter 4 in
this volume).
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Additional methods include modelling techniques such as agent-based
modelling, not often used in climate studies, which aims to capture
the decision making behaviour of individuals while also being able
to predict such behaviour as well as the interplay between these
decisions and larger scale outcomes. Such multi-agent approaches
offer a different perspective to traditional economic models, which
consider individuals as rational actors making decisions to maximize
their well-being with unlimited cognitive resources. Instead agent-
based models underline individuals do not necessarily make decisions
in isolation, have social interactions and their perceptions may
be biased or incomplete. Other modelling techniques created to
integrate and correlate socio-economic data and biophysical datasets
could potentially be used within a migration and environment context
bearing in mind the caveats, in particular to migration data, referred
to previously.

Surveys, both household and community, present yet another set of
approaches to measuring migration in relation to the environment. For
household surveys, specific modules can be integrated which include
guestions to identify migrants from the household, work activity of
the migrant prior to migration, reasons for migration, work at the last
destination and remittances received. For the environment these would
cover issues related to land use, production, degradation, change in
weather, etc. Remote sensing from a series of satellite images can also
be used to analyse land changes over time and scale. Atthe community
level, surveys are most relevant in rural areas where boundaries are
most easily defined. Bilsborrow specifically highlights two case studies
using these methods in Chapter 3: Guatemala, where questions were
added to a Demographic and Health Survey (DHS) on migration and
the environment highlighting the value of adding questions to existing
surveys. The second case in Ecuador used an innovative multiple
source and method approach integrating samples of households and
communities through surveys, together with satellite imagery over a
period of eight years.

The EACH-FOR project, as analysed by Warner, et al. is another example
of a project which attempted to isolate the environment as the primary
variable or driver in migration through a series of small scale surveys
in 23 countries. Though the samples were not representative on a
national or regional scale, they did identify several research challenges
such as defining “the environment” issues of temporal and geographic
scales as well as migrants’ perceptions of their environment and risk
which are all important considerations in undertaking future work
in this field. The EACH-FOR project helps to lay the groundwork for
further larger scale studies.
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(iii) Current migration trends in response to sudden and slow-onset
disasters

Migration which does occur in response to both sudden and slow
on-set environmental events exhibits varied characteristics which
can be organized according to the following spectrum: voluntary —
forced; temporary — permanent; internal — international; vulnerability
— resilience (see Naik Chapter 5 in this volume). Vulnerability and
adaptive capacity are further influenced by several factors such as
inter-alia gender, age and ethnic background which may in turn inform
decisions to migrate at the societal, household and/or individual level.

Migration related to both sudden and slow-onset events are likely
to be predominantly internal, with movements being rural-rural and
rural-urban, and in terms of international migration generally to the
nearest border — the Pacific small island developing States represent
a particular case where “statelessness” could be an issue. Longer
distance international migration requires financial resources and social
networks which facilitate such a move. Such movements which do
occur do so mainly along already existing migration patterns.

With regard to sudden onset disasters, a clear finding is that migration
post-disaster takes on various patterns based on the nature, intensity
and duration of the disaster, the group affected and the location
(see Naik Chapter 5 in this volume for a more detailed discussion of
migration post sudden onset natural disasters; see also Warner et
al. Chapter 4 in this volume for additional case examples). Though
data does exist on the incidence of natural disasters and the overall
numbers of those affected, data is lacking on the pattern and scale of
migration after disasters occur.

Most of the population movement following disasters tends to be
short-distance and temporary in nature. Though the initial movement
may be on the forced side of the spectrum, subsequent movements
may also be more voluntary. Though the numbers of natural disasters
is increasing, there has not been a significant increase in international
migration for the reasons explained previously. Even in the case of the
Asian Tsunami in 2004, there was little out-migration to neighbouring
countries in Asia; most of those affected by the Tsunami were displaced
within their own countries (see Naik Chapter 5 in this volume).

Exposure to risk and adaptive capacity are also critical factors which
influence migration decision making processes. While a disaster may
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influence movement, it is important to note that migration does not
always occur, as the most vulnerable may lack the means to migrate.
Economic factors play a decisive role in both the risk and response to
natural disasters, where developing countries are most vulnerable
due to lack of resources to prevent, respond and cope with their
effects. Under certain circumstances, disaster affected locations may
even draw in migrants, such as in the aftermath of Hurricane Katrina
(Donato, 2006).

There are numerous similarities between sudden and slow-onset
disasters as described above primarily in terms of vulnerability and
adaptive capacity and their intervening socio-economic factors as
well as the predominantly internal nature of most movements (for a
detailed discussion on migration in relation to slow-onset events see
Leighton Chapter 6 in this volume; see also Bilsborrow Chapter 3 and
Warner Chapter 4 et al. for additional case examples).

Slow-onset events and gradual degradation such as droughts and
desertification, can also directly threaten rural household income
sources, especially those from agriculture, leading many rural
agricultural families to diversify their income which may entail
migration. Slow-onset events may provide more time with regard to
the decision making process, therefore making the voluntary/forced
spectrum unclear in certain instances. Seasonal or circular migration
patterns have been identified as a coping strategy, for example, at
the end of the growing season in Mali, Senegal, Ethiopia, Argentina
and India among others. Such movements can also be correlated with
periods of extended drought and loss of agricultural production which
in some circumstances may lead to permanent migration as a survival
strategy. International migration has also been documented during
periods of drought, though primarily within the same region such
as the Sahel, but also from Mexico to the United States. However, it
has also been suggested that drought may actually inhibit and lead
to a decline in longer distance international migration, for example
from Mali to France, during drought years, as the financial resources
needed to undertake long distance travel are affected.

Again as case study examples are context specific it is difficult to
draw overarching conclusions or make generalizations with regard to
migration patterns and trends. What also remains unknown is the
extent to which climate change may exacerbate existing environmental
and socio-economic problems in the future and potentially shift
migration patterns from temporary to more permanent migration and/
or to other destinations, in particular leading to more international
migration.
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(iv) Policy responses and legal frameworks

More efforts are needed to identify, test and implement
new programmes, policies, frameworks to manage future
movements of people linked to environmental and climate
change. The capacities of governments to implement
existing ones need to be enhanced. Migration can be
among several adaptation strategies as exemplified in
several National Adaptation Programmes of Action (NAPAs).
Countries of destination lack coherent policies to address
potential future flows. Measures specifically targeting
migration in relation to the environment are ad hoc at best.

Discussions of mechanisms to manage environmental migration are
still in their early stages. There is a widespread perception that climate
change may lead to a substantial increase in migration to the Global
North but as illustrated in sub-section (iii) movements are most likely
to be internal or to the closest international border within a region.
International migration beyond the nearest border is likely to largely
follow existing migration patterns established by migrant social
networks.

As Susan Martin explains in her chapter in this volume, due to the
complexity of the migration, environment and climate change nexus,
policy makers have been slow in identifying and formulating policy
responses. In order to manage the movement of people more
effectively due to environmental or climatic change, policy makers
need to take into account the full spectrum of responses at various
stages of movement from prevention, mitigation and adaptation to
migration (voluntary and forced) to return or resettlement and finally
integration in the final destination area (for a detailed discussion of
policy responses and legal frameworks see Martin Chapter 7 and Zetter
Chapter 8 in this volume).

(iv.a) National policy responses

Adaptation in least developed countries

Migration may be considered as one of several adaptation strategies
in response to changes in the environment. Adaptation may take
on various forms, including - the institutional level, technological
developments, community development, education and training
initiatives. Remittances play animportantrole in development and post-
disaster recovery, thereby also contributing to adaptation (see Naik
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Chapter 5 and Leighton Chapter 6 in this volume). In terms of national
policy responses and adaptation, National Adaptation Programmes
of Action (NAPA), have been developed for least developed countries
(LDCs) to respond and adapt to climate change. However, criticisms of
the NAPA process include that they have not been integrated within
other processes which seek to promote development and reduce
vulnerability such as poverty reduction strategies (UNDP, 2008).

Nonetheless, NAPAs are among the few policy instruments that exist
which specifically refer to migration in relation to adaptation policies,
even if the references are often to the need to reduce migratory
pressures or limit the negative impact of migration on urban areas.
There are cases where migration in itself is cited as an adaptation
strategy either as a way to reduce pressure on eco-systems or in
terms of planned resettlement where trends point to this inevitable
need. The inclusion of migration overall, however, remains limited.
More broadly as highlighted by Susan Martin, few of the major middle
income developing countries which are the main source countries of
international migrants, such as Mexico, India and China, have included
any reference to migration in their climate change adaptation plans.

Policies in countries of destination

Few destination countries have elaborated specific policy measures to
respond to the international movements of environmental migrants.
None currently have a pro-active policy to resettle those affected by
environmental disasters. Most migrants would fall under already
established labour migration or family reunification schemes. Other
measures are generally on an ad-hoc basis usually in response to
natural disasters focused on exceptions to deportation for affected
persons already on the territory. For example, after the Asian Tsunami
in 2004 several countries such as Canada, Switzerland the United
Kingdom suspended deportations of those from affected areas.
Further still, some countries have special policies allowing individuals
to remain temporarily without fear of deportation in the event of
natural disasters, armed conflict and other severe situations as is the
case in the United States with the designation of temporary protected
status (TPS).

(iv.b.) Legal frameworks and protection gaps

“There is a general consensus that there is little opportunity to create
an entirely new set of legal instruments to address environmental
migration, but rather the possibility of revising those legal instruments
that already exist in order to include this conceptually “new” category
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of migrants” (Zetter Chapter 8 in this volume). Through an analysis of:
human rights law, environmental law, subsidiary and complementary
protection, regional Instruments, ad hoc disaster protection regulations
and the 1998 Guiding Principles on Internally Displaced Persons, Zetter
asserts that the issue of environmental migrants or environmentally
displaced persons is and could be already included within existing
frameworks. In particular the experience of the 1998 Guiding Principles
on Internally Displaced Persons, may provide an interesting starting
point. However, the lack of capacity of States most vulnerable to the
effects of climate change to implement existing frameworks is a critical
weakness as is a detailed empirical understanding of the availability,
scope and efficiency of current rights-based frameworks.

Furthermore, as Zetter explains in detail in his chapter, important
protection gaps do remain especially with regard to “trans-border”
movement and in cases where people can become “stateless” as their
country disappears due to climate change. Although our focus in this
book is on migrants and migration, he also reminds us that it is equally
important to ensure that norms and legal instruments protect the
rights of persons who do not migrate and who may be among the most
vulnerable groups affected by climate change.
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4. Recommendations for further policy-oriented
research

Though important steps have been taken in recent years to enhance
the state of knowledge on the interactions between migration, the
environment and climate change as highlighted by the main findings
of this book in Section 3, wide-ranging knowledge gaps continue to
exist. Below we suggest some priority areas for further research and
policy analysis.

(i) Shifting the research agenda and the framing of key issues

Research on migration tends to focus primarily on the study of
international migration, rather than internal migration, and most
studies tend to be conducted by scholars in the North. To better
understand the likely impact of climate change will likely require a
shift in the migration research agenda towards a stronger focus on
internal migration, and more emphasis on understanding South-South
migration where most migration is likely to take place. From a policy
perspective we need to keep in mind that most migrants move within
developing countries or between developing countries, and it is these
countries which will be most affected by climate change. Therefore we
will need a research agenda which gives greater priority to informing
policy in the South if we are to develop adequate policy responses to
environmental migration.

Furthermore, future research needs to be more balanced to include
a greater focus on slow-onset changes in the environment. Though
extreme environmental events receive a great deal of media and policy
attention, gradual changes in the environment may have a much greater
impact on the movement of people. The future research agenda will
also need to explore in much more detail how migration can contribute
to efforts to adapt to climate change, in order to understand better the
potential benefits of mobility.

Additionally, as all the chapters have highlighted, data collection
and research methodologies would benefit from broader and larger
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scale inter-disciplinary work. Though slowly changing, the two fields,
migration and the environment, remain separate both in terms of data
collection, methods and at the level of policy responses and analysis.

(ii) Towards better data and methods

It is hard to persuade policy makers of the likely importance of
climate change related migration without reliable figures. Several
measures could be taken to improve data on environmental migration,
beginning with the establishment of a special commission consisting
of data experts from the migration, environment, development
and humanitarian fields who would be tasked with developing new
practical ways of making better use of existing data sources as well as
developing new indicators of environmental migration.

Establishing a Commission on Migration and Environment Data (CMED)

One way to address the data and methods challenges discussed
earlier is to establish a Commission on Migration and Environment
Data (CMED). A first task of such a commission could be to develop
different definitions of population movement linked to environmental
and climate change. Clearer definitions of what is being measured are
needed to more accurately assess the scale of environmental migration.
The data commission would bring together experts and representatives
from agencies which collect data on migration and the environment
to work together on developing a practical set of recommendations,
identifying in the first instance some low-cost measures which could
be taken in the short-term to advance understanding of the nexus
between migration, the environment and climate change. For example,
it would be useful to investigate the extent to which migration
or environment questions could be added to existing databases,
administrative registrars and surveys. For example, the authors of this
chapter recently met with researchers working in Brussels compiling
data for the EM-DAT database and discussed the possibility of adding
migration related questions to the existing template which is used to
collect data on natural disasters. More and more people are being
affected by disasters but it is not clear how displacement impacts on
migration trends within and between countries affected by disasters.

Other measures which could be taken by such a data commission,

could be to promote the systematic sharing of existing data through
the creation of an online clearinghouse, and to advocate for
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specialized surveys to produce new data. The commission could work
towards promoting the sharing of existing data and innovative new
research findings in a more systematic fashion through the creation
of an online Clearinghouse on Migration and the Environment. While
it is important to make better use of existing data sources, there is
nonetheless a pressing need for new larger-scale specialized surveys
to help fill some of the major data gaps. It is evident from the earlier
analysis (see especially Bilsborrow Chapter 3 and Leighton Chapter 6
in this volume) that there has been relatively little large-scale empirical
work carried out recently to investigate the migration-environment
nexus. For example, Bilsborrow notes that in a review of literature over
the last 50 years, of 321 publications, including 153 articles in peer-
reviewed journals and 29 books, only two articles were found which
investigate the effects of environmental factors on out-migration
based on quantitative multivariate methods.

More specialized household surveys which include both migration and
environmental questions are therefore urgently needed. The recent
and extremely valuable EACH-FOR project based on 23 small-scale case
studies around the world, which is presented in this volume, needs
to be complemented by larger-scale more nationally representative
studies. Larger-scale studies are also needed to map, in a more
systematic fashion, the populations around the world which are likely
to be most vulnerable to increased pressure to migrate due to climate
change. While not all people exposed to environmental stresses are
able to or perceive the need to move, vulnerability assessments allow
the identification of regions where pressure to migrate might be
expected to increase. A number of methods exist to assess vulnerability
including the formation of expert groups and statistical analyses to
select and combine indicators of vulnerability to climate impacts (see
Kniveton et al. Chapter 2 in this volume).

There is also a need for better data to help develop more robust
forecasts of likely future trends and scenarios. Integrated assessments,
agent based models, GIS mapping could be developed that are able to
simulate complex emergent social phenomena and these should be
used to develop scenarios of future migration flows linked to future
climate and environmental change.

Furthermore, there is a need for comparative research to help us
understand better why in some circumstances environmental pressures
contribute to migration and in others they do not. Comparative
research, comparing countries or regions facing similar environmental
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pressures but which result in sometimes quite different migration
trends is required.

Improved adaptation assessments

Adaptation assessments are able to incorporate the range of social-
economic, cultural and psychological connections and contexts within
which decisions to migrate or not are made and carried out.According
to Kniveton in his chapter, at national level expert groups and statistical
analyses should be carried out to select indicators of migration drivers
and combine these to identify populations where migration as a
response to increased environmental pressure might be expected to
increase. Furthermore, current and past conceptualizations of the
migration decision making process provide knowledge of the drivers of
the migration decision, while information on migration flows allows for
the assessment of the validity of the indicators chosen. However, the
authors in this volume caution against trying to focus new research on
whether and where climate change is the one predominant indicator
of migration, but instead recommend that new studies should focus
on what role climatic changes play among the other determinants of
migration.

Identification, evaluation and monitoring of policy responses

Though the emphasis and focus has largely been on the need for better
data and research to inform policy, there is also a need to document,
monitor and analyse policy responses to environmental migration from
prevention, adaptation, resettlement to managing future flows. Much
of the emphasis of current policy in regards to climate change and
migration tends to be on extreme environmental events. This policy
discussion tends to focus on questions such as how best to provide
emergency assistance to those who are displaced, how to reduce
disaster risk and how to improve the legal and normative framework
for the protection of the displaced. However, it is equally important
to consider movements due to slow-onset events and frame the issue
both in terms of displacement and more voluntary movement.

In short, the chapters in this volume suggest that studies of current
policy responses could fall under the following four headings 1)
analysis of appropriate legal and policy frameworks (in terms of
protection, migration management) which would be of value to policy
makers with particular attention to known possible protection gaps
such as statelessness and cross-border movement; 2) identification
of adaptation strategies which would allow people to remain or to
migrate as a voluntary coping strategy; 3) identification of resettlement
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strategies which protect a communities’ rights and livelihood through a
systemicevaluation of pastresettlement experienceandlessonslearned
so that future resettlement respects the right of those resettled; and 4)
an analysis of the response mechanisms of humanitarian organizations
with regard to disaster to better understand not only the response, but
the gaps, needs for information and the perspective of those affected.

(iii) Capacity Building

As mentioned earlier, it is likely that most environmental migration
is likely to occur within and between developing countries where
research capacities are likely to be very limited. It is essential therefore
that new programmes for research on migration, environment and
climate change include a research capacity-building component which
will enable developing countries to build up their own knowledge
base. It will also be necessary to invest in new data collection systems
and to build capacities to make better use of existing data sources in
some of the poorest countries of the world which will be most affected
by climate change.

Managing environmental migration will also present new challenges
for policy makers in developing countries where governance structures
are already very weak. Therefore, capacity building should extend
beyond the research community to the policy realm as well.

One concrete way of beginning to link the research and policy domains
in terms of capacity building would be to evaluate the current
capacities for national governments to implement existing and/or
new frameworks or policies. As outlined above, there is considerable
scope for adapting or building upon existing norms, instruments and
programmes to develop a framework, guidelines or policies to protect
those displaced for environmental reasons. Therefore, new research
would be especially needed to explore how far governments and civil
society at the national level have the capacity to implement both
protection policies and adaptation and resilience strategies.
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Concluding remarks

Fears that millions of people from some of the poorest countries in the
world could be forced to migrate to richer parts of the world due to
climate change, have led to a renewed interest in research on migration
and the environment. In advancing the research agenda on this topic,
however, it is important not to define the future agenda for research
on migration and the environment too narrowly. It is essential to start
from the position that migration is not always the problem, but can in
certain circumstances, where migration contributes to adaptation, be
part of the solution. In short, migration linked to climate change will
create both risks and opportunities.

It is also necessary to keep in mind that the relationship between
the environment and migration is complex, which will require much
more nuanced studies in the future. It is far too simplistic to assume
that environmental and climate change will in all circumstances
automatically result in the increased movement of people. To take but
one example, mentioned earlier, the number of persons affected by
natural disasters has more than doubled in recent years but we have
not seen a major increase in international migration in many of the
disaster affected regions.

Finally, in addition to investing in new research along the lines
mentioned in the preceding section, it is important to ensure that
existing data sources and research findings are utilized by policy
makers, especially those in developing countries who may have poor
access to such information. This will likely require special efforts to
foster closer dialogue and cooperation between researchers and policy
makers in the future.
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1. Setting the scene

Introduction

The impact of environmental change on global society is a matter of
increasing concern for policy makers and the wider public as awareness
of human-induced climate change increases. Rising sea levels,
deforestation and dryland degradation, as well as natural disasters,
pose challenges in terms of their effect on development and livelihoods,
settlement options, food production and health. These environmental
events and processes have been predicted to lead to the large-scale
displacement of people — both internally and internationally — with
estimates of some 200 million to 1 billion migrants resulting from
climate change alone, by 2050 (Jacobson, 1988; Myers, 1997, 2002;
Stern et al., 2006).

The variation in migratory responses to climate change has been
shown by a number of events. At one extreme, the experience of
Hurricane Katrina in 2005 showed that a single climatic event can cause
considerable population displacement. In contrast, studies of the Sahel
have shown that, rather than encouraging migration, decreases in
rainfall and subsequent bad harvests tend to limit household abilities to
invest in long-distance movement (Findley, 1994; Henry et al., 2004). It
has thus been argued that accurately predicting climate change-induced
migration is almost impossible (Black, 2001), due to uncertainties in the
extent and magnitude of the climatic signals responsible for pushing and
pulling migrants, and to the variation in the contexts and perception of
climate threats and, thus, the behaviour of the people upon whom they
have an impact.

While climate change dominates debates about the environment
and migration, the nexus of the two also extends to the impacts of
natural hazards, such as earthquakes and volcanic eruptions, and
technological hazards, including nuclear accidents and chemical
spills. Climate change and natural and technological hazards share
problems of predictability; however, climate change is unique in being
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global in its extent and attributable to universal human activity (albeit
largely due to lifestyles in developed countries). Strictly speaking,
the climate system incorporates natural and technological hazards,
given its definition as an interactive system consisting of five major
components: the atmosphere, the hydrosphere, the cryosphere,
the land surface and the biosphere. This chapter will refer to both
environment and climate as interacting with migration, with the
process of anthropogenically induced climate change forming a subset
of environmental phenomena.

Before embarking on a discussion of the challenges and approaches to
measuring the migration and environment nexus, itis worth considering
the aims and objectives to be achieved by this measurement. Within
the context of climate change, decision makers are increasingly calling
upon the research community to provide (Carter et al., 2007):

e good-quality information on what impacts are occurring now,
their location and the groups or systems most affected;

e reliable estimates of the impacts to be expected under projected
climate change;

e early warning of potentially alarming or irreversible impacts;

e estimation of different risks and opportunities associated with a
changing climate;

o effective approaches for identifying and evaluating both existing
and prospective adaptation measures and strategies;

e credible methods of costing different outcomes and response
measures;

e an adequate basis for comparing and prioritizing alternative
response measures, including both adaptation and mitigation.

In terms of migration, the objectives of the research are to:

a) document current levels of migration that involve environmental
factors in shaping migration decisions;

b) assess the degree to which existing migration flows — both
‘voluntary’ and ‘involuntary’ — are sensitive to future climate
change and variability, providing a basis for estimation of future
flows that is set in the context of existing migration patterns and
drivers;

c) establish models of migration processes in order to understand
and identify the thresholds and ranges of climate conditions that
are likely to significantly increase migration, or fundamentally
change its nature;
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d) identify appropriate policy responses to migration and assessing
their relative impact on future flows of migration and the
underlying social, ecological and economic conditions of the
populations affected.

In order to achieve these objectives, we need to first examine the
spatial and temporal characteristics of migration and environmental
processes to determine the scales of their interaction before
reviewing conceptual models of migration and society—environment
interactions upon which to base a strategy of measurement and model
development.

The term ‘model’ is used varyingly in different disciplines to describe
conceptualizations of processes or theories; attempts to artificially
simulate (often in a laboratory setting) the processes being studied,
called hardware modelling; and to numerically reproduce fundamental
processes and feedback in the system being analysed. Due to the
global nature of climate change, hardware modelling is often not
applicable to impact studies of climate change, leaving much of the
work on simulating impacts of future climate to numerical modelling.
Importantly, the development of numerical models allows for the
testing of hypotheses, testing of the sensitivity of processes to changes
in one or more of the parameters of the model, theory-testing and
building, future scenario simulation and policy formation, and testing
for conditions outside of those experienced in the past. This latter
ability is particularly apt for a changing climate whereby a unique set
of conditions may fall outside those experienced previously by society.
In this chapter, the term ‘model’ will be confined to discussions of
methodologies relating to numerical or theoretical type models.

Time and space

The environment varies on a range of timescales — from the minutes
it takes for an earthquake to occur, to the millennia of glacial cycles
and ice ages. It also varies in terms of its spatial impact — from a few
kilometres, in the case of a tornado, to climate change at the global
level. In terms of migration, we are interested in timescales of up to a
century long and all spatial scales. Migration also varies temporally —
from temporary migration, to seasonal, annual, decadal and permanent
— and spatially, ranging from local to regional, rural to rural, rural to
urban, and international. Like environmental processes, migration also
varies in terms of magnitude — from displacement of individuals to
mass migrations. A number of studies have attempted to integrate the
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time and space scales of environmental processes and migration to
gain insight into the different types of environmental migrants (Renaud
et al., 2007; Raleigh, 2008). The goal here is not to create different
typologies of migrants but, rather, to show that there is a wide variety
of scales of interaction between migration and the environment, each
with possibly different characteristics (see table 1). For instance, a
much-cited study by Henry et al. (2004) found that short-term rainfall
deficits tend to increase the likelihood of short-term migration for
Sahelian households to rural areas, yet decrease the likelihood of long-
term moves to distant destinations. Calculating the number of possible
combinations of interactions between environmental processes and
migration responses (see table 1) gives an indication of the size of the
task needed to further the understanding of the global environment—
migration nexus. The resulting 120 possible interactions need to be
researched and explored.

Table 1: Range of spatial and temporal scales of environment and migration

processes
Environmental processes Migration response
Time Space Time Space
Gradual Local Temporary Local
Sudden National Seasonal Rural to rural
Global Yearly Rural to urban
Permanent Urban to rural
International

Environmental change context

“Human alteration of Earth is substantial and growing. Between
one-third and one-half of the land surface has been transformed by
human action; the carbon dioxide concentration in the atmosphere has
increased by nearly 30 per cent since the beginning of the Industrial
Revolution; more atmospheric nitrogen is fixed by humanity than by all
natural terrestrial sources combined; more than half of all accessible
surface fresh water is put to use by humanity; and about one-quarter
of the bird species on Earth have been driven to extinction. By these
and other standards, it is clear that we live on a human-dominated
planet.”

(Vitousek et al., 1997: 494)
Environmental variability and change result from both natural
processes and human activities. Undoubtedly, in the next few centuries,

changes will be dominated by human alteration, with the impact of
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anthropogenically induced climate change chief among the forcings.
Predictions of future climate changes are inherently unreliable, with
guestions about how emissions of climate-altering gases and particles
might change in the future; the degree of natural variability in the
climate system; and our limited scientific understanding of climate
system processes and feedbacks. Despite these uncertainties, there
exists strong scientific consensus that changes in the composition
of the atmosphere from human activities are likely to produce: 1) a
warmer future climate, with warming greatest over land and at most
high northern latitudes, and least over the Southern Ocean and parts
of the North Atlantic Ocean; 2) a contraction of snow cover area,
increases in thaw depth over most permafrost regions and a decrease
in sea ice extent; 3) Arctic late-summer sea ice disappearing almost
entirely by the latter part of the 21st century; 4) an increase in the
frequency of hot extremes, heat waves and heavy precipitation, and
an increase in tropical cyclone intensity; 5) a pole-ward shift of extra-
tropical storm tracks, with consequent changes in wind, precipitation
and temperature patterns; and 6) precipitation increases in high
latitudes and likely decreases in most subtropical land regions (IPCC,
2007a). The impacts of these changes on water availability have been
predicted to include an increase in annual river runoff at high latitudes
(and in some tropical wet areas) and decreases in some dry regions in
the mid-latitudes and tropics. There is also high confidence that many
semi-arid areas (e.g., the Mediterranean Basin, western United States
of America (USA), southern Africa and north-eastern Brazil) will suffer
a decrease in water resources due to climate change (IPCC, 2007b).

Particular systems and sectors most likely to be affected by climate
changeinclude:thetundra, boreal forestand mountainregions, because
of their sensitivity to warming; Mediterranean-type ecosystems and
tropical rainforests, because of reductions in rainfall; mangroves, coral
reefs and salt marshes, due to multiple stresses; the sea ice biome,
because of its sensitivity to warming; water resources in some dry
regions at mid-latitudes and in the dry tropics, due to changes in
rainfall and evapotranspiration, and in areas dependent on snow and
ice melt; agriculture in low latitudes, due to reduced water availability;
and low-lying coastal systems, due to the threat of sea-level rise (IPCC,
2007b). Regions most likely to be affected include the Arctic, because
of the impacts of high rates of projected warming on natural systems
and human communities; Africa, because of low adaptive capacity and
projected climate change impacts; small islands, where there is high
exposure of population and infrastructure to projected climate change
impacts; and Asian and African mega-deltas, due to large populations
and high exposure to sea-level rise, storm surges and river flooding
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(IPCC, 2007b). Considering climate change alone, it can be seen that
the livelihoods of many people around the world are likely to be under
increasing pressure in this century from environmental change. In the
next section, the nature of the interaction between the environment
and migration will be outlined.

Environment and migration

The impact of the environment on human migration has been
illustrated throughout the Anthropocene, with evidence of the
movement of both humans and their remote ancestors, hominins, in
response to large-scale climatic change, stretching back 2 million years
(Dennell, 2008). Yet a review of the literature reveals that the nexus
between climate change, environmental degradation and migration
in contemporary society has not been explored empirically in a way
that generates conclusive results (Black et al., 2008). A large number
of empirical studies have attempted to understand the causes of
migration, employing methodologies and concepts borrowed from
economics, sociology, geography and political science. It is generally
agreed that the key drivers of migration are:

(a) factors related to the region or country of origin, including
political instability and conflict, lack of economic opportunities,
and lack of access to resources (‘push’ factors);

(b) factors related to the region or country of destination, including
the availability of employment and demand for workers, higher
wages, political stability or access to resources (‘pull’ factors);

(c) intervening factors that facilitate or restrict migration, including
ease of transportation, family or social networks, government
immigration or emigration policies, economic ties such as trade
and investment linkages, or social and cultural exchanges.

However, what is not so clear is how these different factors interact
with each other to inform migration behaviour or, more importantly,
for the purpose of this chapter, the extent and magnitude of the role
that the environment plays in these decisions, with respect to the
other socio-economic drivers. Studies of climate-induced migration
in the past have commonly calculated the numbers of ‘environmental
refugees’ by projecting physical climate changes, such as sea-level rise
or rainfall decline, on an exposed population (TERI, 1996; Nicholls and
Tol, 2006; Warren et al., 2006). These studies generally make simplistic
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assumptions about populations’ ability to cope with variations in
climate, and often assume that migration reflects a failure to cope. Yet,
in reality, migration responses are the result of much more complex
behavioural decisions. Migration already involves many hundreds of
millions of people worldwide; it ranges from seasonal to temporary
and permanent moves; and it may be local, national or international
in scope. Crucially, migration may represent a planned adaptation to
climate change or uncertainty, or it may be a last resort — a decision
made in distress when other options have failed. It is within this varied
and complex context that this chapter aims to review methods for
measuring the environment—migration nexus.

Migration—environment studies form a subset of a larger study subject
of environment—society interactions. The following sections explore
different approaches used to measure these interactions and assess
their applicability to migration studies. The next section looks at the
methods used in studies of climate change impact, adaptation and
vulnerability (CCIAV). The standard climate scenario-driven approach
(impact assessment) is used in most climate change-based assessments
of climate—society interactions, but other approaches are increasingly
being used. These include assessments of current and future
adaptations to climate, adaptive capacity, social vulnerability, multiple
stresses, adaptation in the context of sustainable development and
risk-management frameworks.

In conceptual terms, classical migration frameworks offer potential
for the specific inclusion of the environment as a contextual
characteristic. Studies related to modelling migration have been
based around statistical analyses and methodologies taken largely
from economics, geography and sociology. Section 3 will explore how
migration conceptualizations and approaches have been and can be
incorporated into the measuring and modelling the nexus of migration
and the environment. Lastly, we examine the uncertainty and data
requirements for measuring the migration—environment nexus. The
concluding section of this chapter brings together the findings of the
previous sections to present a seven-point action plan of research
needed for measuring the migration and environment nexus.
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Climate change impact, adaptation and
vulnerability (CCIAV)

The last report of the Intergovernmental Panel on Climate Change
(IPCC) in 2007 concluded that estimates of the number of people
who may become environmental migrants were, at best, guesswork
(Wilbanks et al., 2007) because:

(a) migration in areas affected by climate change were not all
necessarily one-way and permanent, as assumed by previous
attempts to estimate them, but multidirectional and often
temporary or episodic;

(b) there are often multiple and complex reasons for people
migrating and these reasons do not relate straightforwardly to
climate variability and change;

(c) while migration can be a longstanding response to seasonal
variability in environmental conditions, it also represents a
wealth accumulation strategy or a route out of poverty that
benefits receiving and original countries or regions;

(d) of a lack of reliable censuses or surveys for many key parts of
the world, on which to base such estimates;

(e) of a lack of agreement on the definition of an environmental
migrant (Unruh et al., 2004; Eakin, 2006).

These criticisms point to a lack of data about people’s behaviour and a
complexity in migration decisions that are not represented by current
analyses of the environment—migration nexus. However, a number of
methods for measuring and modelling climate—society interactions in
other areas of societal behaviour do exist. These include the standard
climate scenario-driven (impact assessment) approach, adaptation-
and vulnerability-based approaches, and integrated assessment. The
various characteristics of the different approaches are given in Table
2.1.
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Impact assessment

The impact approach is the most widely used of the CCIAV techniques
and focuses on evaluating the likely impacts of climate change under
given scenarios (Carter et al., 2007). Used most often to model
impacts on physical systems, this approach suffers from the large
uncertainty and variability in future climate change scenarios, which
causes the impact assessments to become invalid as new scenarios
are produced, and a top-down logic that promotes the propagation
of pressure—response relationships between climate and the system
being assessed for impact. More recent attempts to use this approach
have emphasized the importance of providing a socio-economic and
technological context for characterizing future climatic conditions,
the presentation of impacts, in terms of probabilities, and the use of
control runs for comparisons.

Table 2.1: Characteristics of different approaches to CCIAV assessment

Approach
Vulnerability Adaptation Integrated
Scientific Impacts and risks Processes affecting | Processes Interactions and
objectives | under future vulnerability to affecting feedbacks between
climate climate change adaptation and multiple drivers and
adaptive capacity | impacts
Practical Actions to reduce Actions to reduce Actions to Global policy options
aims risks vulnerability improve and costs
adaptation
Research Standard approach | Vulnerability indicators and profiles Integrated assessment
methods to CCIAV Drivers- Past and present climate risks modelling
pressure-state- Livelihood analysis Cross-sectoral
impact-response Agent-based methods interactions
(DPSIR) methods Narrative methods Integration of climate
Hazard-driven risk | Risk perception including critical with other drivers
assessment thresholds Development/sustainability Stakeholder discussions
policy performance Linking models across
Relationship of adaptive capacity to types and scales
sustainable development Combining assessment
approaches/methods
Spatial Top-down Bottom-up Linking scales
domains Global -» Local Local -» Regional Commonly global/
(macro-economic approaches are top- regional Often grid-
down) based
Scenario Exploratory Socio-economic Baseline Exploratory scenarios:
types scenarios of conditions adaptation exogenous and often
climate and other Scenarios or inverse | Adaptation endogenous (including
factors (e.g., methods analogues from feedbacks)
SRES) Normative history, other Normative pathways
scenarios (e.g., locations, other
stabilization) activities
Motivation | Research-driven Research-/ Stakeholder-/ Research-/stakeholder-
stakeholder-driven research-driven driven

Source: Carter et al., 2007
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A number of studies have used an impact approach to explore the
impact of raised sea levels on current coastal populations (Fankhauser,
1995; Nicholls and Tol, 2006; Olsthoorn et al., 2008; Nicholls et al.,
2008). In figure 2.1, the population land area and GDP exposed to
mean sea-level rise as a function of sea level is shown from Nicholls
et al., (2008). In table 2.2, the minimum impact of a one- and five-
metre sea-level rise on area, population and total income are shown,
assuming no coastal adaptation. Unlike those in figure 2.1, these data
are based on change relative to high water. Importantly, these data are
calculated assuming that all assets and population in this area are lost
or forced to move.
Table 2.2 (based on 2000 data)

Population (millions) 131 410
Land area (thousand Km?) 2,463 4,107
GDP, N, MER (billions US $) 1,015 2,425
GDP, R, MER (billions US $) 1,009 2,482
GDP, N, PPP (billions US $) 1,132 2,959
GDP, R, PPP (billions US S) 1,239 3,342

Source: Nicholls et al., 2008

Table 2.2. The global exposure of population, land area and total
income as a function of sea-level rise, calculated relative to high water.
LandScan and GPW3 are different population datasets; PPP represents
purchasing power parity; and MER indicates GDP measured at market
rates.
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Figure 2.1. Population, land area and GDP as a function of elevation
above mean sea level, based on 1995 data. LandScan and GPW3 are
different population datasets; PPP represents purchasing power parity;
and MER indicates GDP measured at market rates.

The idea that no adaptation will occur in response to rising sea level is,
of course, simplistic, since coastal defences may be erected and land
excavated to create raised land for habitation. In order to evaluate
the impact of sea-level rise with adaptation a number of authors
have assumed a cost-benefit approach whereby the costs of the
direct submergence/loss of land are compared to the costs of coastal
protection (Frankhauser, 1994; Yohe et al., 1996; Nicholls et al., 2008).
These analyses ignore other impacts of increased flood risk, saltwater
intrusion and storm surges on land and population. Figure 2.2 shows the
estimated global annual forced migration when including adaptation
for various scenarios of sea-level rise. The different curves in this graph
indicate the speed with which the West Antarctica Ice Sheet (WAIS)
collapses, with the year indicating the end of the collapse. As can be
seen from this diagram, without a WAIS collapse, 75,000 people per
year are predicted to be displaced as sea level rises, but this rapidly
falls to 5,000 people a year as sea defence standards progressively
improve.

Therisk of WAIS collapseis currently contested. There wasalreadyalarge
disintegration ice sheet in March 2002 that initiated the acceleration
of glaciers discharging into the sea. Glacial acceleration has also been
witnessed in recent years in Greenland; yet current ice sheet models
incorporated into climate models do not include the processes thought
to be responsible for this increased movement and discharge into the
sea. Paleoclimatic studies point to past increases of several metres in
less than 100 years and there remains the legitimate fear that current
knowledge cannot rule out a return to such conditions (Overpeck et
al., 2006). While the IPCC’s latest report recognizes the possibility of
a larger ice sheet contribution to sea-level rise, its main quantitative
predictions of sea-level rise neglect this inclusion in its calculations.
Oppenheimer et al. (2007) suggest that the omission in the latest IPCC
report of a numerical estimate of a potential contribution to sea-level
rise from the West Antarctica Ice Sheet, although provided in a previous
report, reflects a lack of consensus arising from the inadequacy of ice
sheet models compared to recent observations.

With a WAIS collapse, forced migration due to sea-level rise is
predicted to increase dramatically, even with adaptation, peaking to

350,000 forced migrants a year for the decade around 2050. This figure
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represents a 70-fold increase of those affected, compared to a scenario
whereby the WAIS never collapses. In the most extreme scenario of
ice sheet collapse, 15 million people would be displaced from 2030
to 2130, but it should be noted that this is only 2 to 3 per cent of
the total exposed if no adaptation occurs (Nicholls et al., 2008). These
results illustrate the importance of considering adaptation in assessing
impacts and, for sea-level rise, include the finding that the non-uniform
distribution of population allows for relatively small lengths of defences
to be effective protection for disproportionate numbers of population
(e.g., coastal defences for 50 per cent of land protect 95 per cent of
the coastal population). Other studies of extreme sea-level rise for
specific regions indicate higher levels of migration as socio-ecological
thresholds, such as an overall loss of confidence, are exceeded,
triggering increased abandonment (Olsthoorn et al., 2008; Lonsdale
et al., 2008; Poumadere et al., 2008). As stated above, the analyses
based on the cost-benefit of sea defence adaptation also ignore low-
probability extreme events above defence standards and systematic
failures, as shown by Hurricane Katrina in New Orleans. In geographical
terms, Asia has the highest exposure of population to sea-level rise,
with its large coastal population vulnerable to coastal flooding. Africa
is also likely to experience a substantially increased exposure, with
East Africa (e.g., Mozambique) having particular problems due to a
combination of tropical storm landfalls and large projected population
growth, in addition to sea-level rise (Nicholls et al., 2008).

Figure 2.2: Global annual forced migration as a function of time and WAIS scenario
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In terms of the environment—migration nexus, therefore, the impact

approach can provide useful estimates of forced migration from the
loss of land, assuming both adaptation and no adaptation. However,
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these estimates do not take into account the impact of occasional
flooding from storm surges where the relationship between migration
and hazard are likely to be more complex. By extension, other features
of climate and environmental change where the impact is less absolute,
such as water stress, present difficulties to the measurement of the
environment—migration nexus using current impact approaches.

Vulnerability assessments

The term ‘vulnerability’ was originally defined in the climate change
literature as the extent to which climate change may damage or harm
a system and was deemed dependent not only on system sensitivity
but also on its ability to adapt to new conditions. More recently,
the term has been extended to include social vulnerability and to
encompass vulnerability to current climate, vulnerability to climate
change in the absence of adaptation and mitigation measures, and
residual vulnerability whereby adaptation and mitigative capacities
have been exhausted. Various vulnerability assessment frameworks
and methods have been proposed to integrate social and biophysical
dimensions of vulnerability (Klein & Nicholls, 1999; Polsky et al., 2003;
Turner et al., 2003; lonescu et al., 2005; Metzger & Schroter, 2006) but
these are currently considered very preliminary (Carter et al., 2007).
Vulnerability assessments are often associated with assessments
of adaptive capacity, in order to examine the potential responses
of a system to climate variability and change (O’Brien & Vogel,
2006). Quantitatively, indicators such as national economic capacity,
human resources and environmental capacities have been used for
vulnerability assessments (Moss et al., 2001), with adaptive capacity
being determined by measuring economic wealth, technology and
infrastructure, information, knowledge and skills, institutions, equity
and social capacity (Yohe & Tol, 2002).

The two key steps in both adaptation and vulnerability assessments
are, first, determining the factors that are indicative of adaptive
capacity and vulnerability to a particular climate hazard and, second,
deciding how to combine these factors to form one index. Regional
studies have included using stakeholder elicitation and surveys (Eakin
et al., 2006; Pulhin et al., 2006) and multi-criteria modelling (Wehbe et
al., 2006). To map vulnerability of Indian agriculture to climate change,
O’Brien et al. (2004) obtained indices for adaptive capacity and
sensitivity. To measure the former, they followed the method used in
the United Nations Development Programme’s Human Development
Index (UNDP, 2005) to calculate normalized biophysical, social and
technological indices. In this example, the various components of the
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indices included the biophysical indicators of soil conditions (quality
and depth) and groundwater availability; the socio-economic indicators
of adult literacy rates and gender equity, to measure human and
social capitals, respectively; and the percentage of district workforce
employed in agriculture, and of landless labourers in the agricultural
workforce, to measure the presence of alternative economic activities.
Technological indicators used included the availability of irrigation and
quality of irrigation.

Climate sensitivity was expressed in this study as an index of drought
and a measure of monsoon dependency, both derived from rainfall
data. The factors of adaptive capacity and sensitivity were then
summed up to form a map of climate change vulnerability. The same
study also examined vulnerability to globalization by replacing the
climate sensitivity index with one based around exposure to import
competition, calculated using a basket of locally produced crops that
may be subjectto competitionfromimportsand affected by the distance
of the district from the nearest port. Validation of this approach was
attempted through participatory rural appraisal techniques in local-
level case studies. These case studies also allowed for the identification
of state and local-level institutions and policies that influenced coping
and adaptation strategies used by farmers.

An alternative method of determining vulnerability was illustrated
by Thornton et al. (2006), who used a workshop setting to determine
14 indicators of vulnerability to climate change in Africa, which they
then reduced to four orthogonal factors by ‘principal components
analysis’ (PCA) and used these four factors to construct an overall
indicator of vulnerability. PCA is used to reduce the complexity of
multivariate datasets to a set of factors that are orthogonal and,
thereby, avoid problems of correlation between indicators. Since the
four factors are products of a statistical analysis, their interpretation is
not straightforward, although Thornton et al. (2006) suggest they are
related to public health expenditure and food security issues; human
diseases and governance; the human poverty index (HPI), based on
social capital and internal renewable water resources; and market
access and soil degradation. In this study, the overall indicator was
calculated from the weighted sum of the four components based on
the percentage of variance explained by each component.

As an alternative to constructing the components of vulnerability
indices using expert groups, Brooks et al. (2005) developed an empirical
method of examining the statistical relationships between a large
number of potential proxies for national vulnerability and measures of
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mortality from climate-related disasters. In their work, they focused on
generic determinants of vulnerability, including developmental factors
such as poverty, health status, economic inequality and elements of
governance, as distinguished from specific determinants relevant to a
particular context and hazard, such as the price of a particular crop, the
number of storm shelters or the existence of regulations concerning
the robustness of buildings. As in other studies, the choice of variables
used was constrained by data availability but, from an original list
of 46 variables, Brooks et al. used correlation analysis to identify 11
statistically significant relationships between various socio-economic
and other variables and mortality risk. The resulting key indicators
from the statistical analysis were: population with access to sanitation;
literacy rate among 15-24-year-olds; maternal mortality; literacy
rate for over 15-year-olds; calorific intake; voice and accountability;
civil liberties; political rights; government effectiveness; literacy ratio
(female to male); and life expectancy.

Evaluation of the appropriateness and relative importance of the
indicators was carried out using a focus expert group. To combine the
different indicators, Brooks et al. (2005) chose to divide the range of
data for each indicator into quintiles and assign different weights to
each indicator. The sensitivity of the composite to the subjectively
derived weights was calculated and found to be relatively robust,
although it was noted that the length of time the data for each
indicator was available and the averaging of data for countries of very
different socio-economic characteristics and hazard profiles restricted
the interpretation of the results of the analysis. A comparison with 11
key indicators developed for vulnerability to food security in Kenya at
district level from a World Food Programme study shows some identical
factors of health, education and governance but also illustrates the
difference between national generic indicators and more specific local-
scale ones.

The abovementioned studies illustrate the use of vulnerability
assessments to explore the extent to which climate change may
damage or harm a particular sector of society. The studies differ in
terms of which indicators were used to construct vulnerability indices
according to the scale of vulnerability being assessed, the particular
hazard for which the vulnerability is being exposed to, and the methods
used to construct the indices. In terms of migration, some data exist
on migration flows that can be explored to derive vulnerability indices,
using both expert groups and statistical analyses. However, the
concept of vulnerability by definition might be questioned as to its
appropriateness for migration—environment studies. As noted earlier,
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migration is not only seen as a last resort but also as a means of wealth
accumulation or a route out of poverty and can also be outside the
reach of those most vulnerable to climate change impacts. However, the
vulnerability lens does allow for a more complete analysis (relative to
impact assessments) of the context in which environmental pressures
relate to migration processes and might be applicable to situations in
which populations have no choice but to migrate. Further vulnerability
analyses can be used to identify locations most likely to be affected
by climate change impacts and, thus, regions where the pressure to
adapt is likely to be highest (with migration being one possible means
of adapting).

Adaptation assessment

In recent years, adaptation assessment has shifted from being a
research-driven activity to one whereby stakeholders participate in
order to improve decision making. As a result, it has become more
anchored in adaptation to past and present climate variability and
change, which not only has the advantage of assessing climate impacts
in terms of what is already known, but also helps reduce the influence
of uncertainty from variable scenarios of future climate (Carter et al.,
2007). Adaptation assessment incorporates a wide range of methods,
including:

¢ thescenario-basedapproach, whereby mostimpactassessments
consider future adaptation as an output;

e normative policy frameworks that explore which adaptations
are socially and environmentally beneficial, and apply diverse
methods, such as vulnerability analysis, scenarios, cost-benefit
analysis, multi-criteria analysis and technology risk assessments
(UNDP, 2005);

e indicators, employing models of specific hypothesized
components of adaptive capacity (see, for example, Moss et al.,
2001; Yohe & Tol, 2002; Brooks et al., 2005; Haddad, 2005; and
see section 2.2 for examples of indicators of adaptive capacity);

e economic modelling, and anthropological and sociological
methods for identifying learning in individuals and organizations
(Patt & Gwata, 2002; Tompkins, 2005; Berkhout et al., 2006);

e scenarios and technology assessments, for exploring what kinds
of adaptation are likely in the future (Dessai & Hulme, 2004;
Dessai et al., 2004; Klein et al., 2005);

e risk assessments combining current risks to climate variability
and extremes with projected future changes, utilizing cost-
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benefit analysis to assess adaptation (see, for example, Asian
Development Bank (ADB), 2005).
(Carter et al., 2007)

Asdiscussedin the last section on vulnerability assessments, adaptation
and vulnerability share some common methodologies, including the
creation of indicators of adaptation capacity. Like vulnerability, adaptive
capacity has generic dimensions, including such factors as education,
income and health, and specific dimensions, such as institutions,
knowledge and technology. However, there is a lack of consensus
on the usefulness of indicators of adaptive capacity (Downing et al.,
2001; Moss et al., 2001; Yohe & Tol, 2002; Brooks et al., 2005; Haddad,
2005). A comparison of five vulnerability assessments by Eriksen and
Kelly (2007) revealed little consistency among the 20 countries ranked
most vulnerable and showed that national indicators failed to capture
many of the processes and contextual factors that influence adaptive
capacity. Thus, they concluded that national indicators provided little
insight at the local level, where most adaptations take place (Eriksen
& Kelly, 2007).

The importance of specific contextual factors, such as the nature of the
relationships between community members and the extent of access
and participation in the decision making process, has been recognized
in a number of recent studies of vulnerability and adaptive capacity
(Leichenko & O’Brien, 2002; Allison et al., 2005; Schréter et al., 2005;
Belliveau et al., 2006). Adaptive assessment studies have recognized
the importance of social capital, social networks, values, perceptions,
customs, traditions and levels of cognition in affecting the capability
of communities to adapt to risks related to climate change. In the
Cayman lIslands, for example, strong local and international support
networks enable communities to recover from and prepare for tropical
storms (Tompkins, 2005), whereas, in Samoa, communities rely on
informal non-monetary arrangements, social networks, livelihood
diversification and financial remittances through extended family
networks to cope with storm damage (Adger, 2001; Barnett, 2001;
Sutherland et al., 2005). In these examples, the role of migration can
be seen as an adaptation option. However, as studies of the 1930s USA
Dust Bowl phenomenon have shown, adaptive migration options are,
in turn, greatly influenced by the access households have to economic,
social and cultural capital (McLeman & Smit, 2006).

The role of capital and assets in helping to define vulnerability and
adaptatibility is recognized in a number of approaches to local-level

analysis, the best known of which is the sustainable livelihoods
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approach (SLA) (UK Department for International Development (DFID),
2000). This approach relies on present-day climate and current climate
variability as a proxy for near-term climate change and understands
vulnerability and adaptation in terms of external stresses and shocks
placed upon livelihoods and assets (DFID, 2000). The original aim
of this approach was to understand people’s livelihoods so that
development assistance could be tailored to their individual needs.
The underlying idea in this formulation was that families possess a
variety of natural, physical, financial, human and social assets, which
are all used to maintain a family’s livelihood. If one of the assets is
lost, it can be compensated for by falling back on the other available
assets in the so-called asset-pentagon. External influences in the form
of policies and institutions are also taken into account (DFID, 2000). Yet
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 (Carney, 1998). This particular aspect helps in understanding
how shocks and stresses caused by climate change and variability are
likely to significantly influence people’s livelihoods. Thus, Ziervogel and
Calder (2003) used SLA to assess the impact of climate variability on
adaptive capacity in Lesotho, where this was the coping strategy of
interest. The analysis of local-level adaptive capacity has revealed it to
be highly heterogeneous within a society or locality and differentiated
by age, class, gender, health and social status (Carter et al., 2007). The
conceptualization of migration as an adaptive response to household
stress has been explored in the New Economics of Labour Migration
(NELM) (Stark & Bloom, 1985). In this approach, migration decisions
are seen as being made usually within families, who expect remittances
in return for investment in the initial migration of a household member
(Stark & Bloom, 1985). Migration thus becomes a means of diversifying
sources of household income and reducing risk (Arango, 2000).

While the pentagon of assets can help explain adaptive ability,
regulations and economic policies determined at the regional or
national level can also limit the freedom of individuals and communities
to act and can make certain potential adaptation strategies unviable.
For instance, violent conflict, the spread of infectious diseases, and
social trends such as urbanization or economic consequences of trade
liberalization have been shown to erode and influence (both positively
and negatively) adaptive capacity (Woodward, 2002; Barnett, 2006;
Pelling, 2003). There has also been recognition of the idea that the
vulnerability of one region can be teleconnected (i.e., statistically
connected over large distances) to another (Carter et al., 2007).
For example, Adger et al. (2007) linked smallholder coffee farmers’
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vulnerability to, and ability to cope with, severe droughts in Central
America with increased coffee production in Viet Nam.

The use of temporal or spatial analogues is widespread in assessing
climate change adaptability. While analogues, unlike modelled
guantitative scenarios, have the advantage of providing important
information on real past climate adaptation experiences, they are
fundamentally limited as they can say little about long-term climate
change, since such change is likely to be beyond past experiences of
variability and because analogies between cases are never perfect.

The role of psychology in determining responses to environmental
stresses and shocks has previously been recognized by the literature
on natural hazards, with observations of how people behave under
conditions of uncertainty and the possibility that they systematically
underestimate the likelihood of the hazard affecting them (Freeman
& Kunreuther, 2002; Kunreuther, 1996). In terms of climate change,
the importance of measurable and alterable psychological factors,
such as risk perception and perceived adaptive capacity, was found
by Grothmann and Patt (2005) to provide better statistical power in
explaining adaptation than traditional socio-economic models. A
schematic showing the process model devised by Grothmann and Patt
(2005) is given in figure 2.3 below.

By acknowledging the socio-physical context of the individual, this
model attempts to explain why some people show adaptive behaviour
while others do not. The model begins with a climate change risk
appraisal, within which are two subcomponents: perceived probability
of exposure and perceived severity of harmful consequences. The
second major component — adaptation appraisal — comes after
the risk perception process and only comes into play if a specific
threshold of threat is exceeded. Within the adaptation appraisal,
three subcomponents of perceived adaptation — efficacy, perceived
self-efficacy and perceived adaptation costs — govern the response.
Based on the outcomes of the risk and adaptation appraisal processes,
an individual responds to the threat through either adaptation or
‘maladaptation’ (which includes avoidant reactions and ‘wrong’
adaptations that inadvertently increase climate change damage). If
an individual chooses to employ an adaptive response, they first form
a decision or intention to take these actions. Labelled as adaptation
intention, thiscomponent of the model distinguishes between intention
and actual behavioural adaptation. The model also incorporates
additional levels of complexity by considering the cognitive biases that
affect people’s perceived adaptive capacity and how their previous
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experience of risk affects subsequent appraisal. Permitting deeper
consideration of the cognitive process of individuals, the model also
includes the socio-physical context of the individual by including social
discourse. Based on the framework of social amplification of risk (by
Kasperson et al., 1988), the inclusion of social discourse in the model
allows for the concept that people’s perceptions of risk or adaptive
capacity with regard to climate change may be amplified or attenuated
by what they hear about the issue from the media, friends, colleagues,
neighbours and public agencies. By highlighting the importance of
people’s perceptions of the stimuli affecting the appraisal processes,
the model provides an innovative conceptual basis upon which to
consider the socio-cognitive processes behind proactive adaptation to
the risk posed by future climate change.

Figure 2.3: Process model of private proactive adaptation to climate change
(MPPACC)
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While there has been recognition of the role of the cognitive processes
in adaptation decision making in climate change research, few theories
of social psychology have, so far, been integrated into these studies.
In the field of social psychology, the Theory of Planned Behaviour
(Ajzen, 1991) has been developed to explain how decisions are made
and whether they result in action across a number of behaviours.
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Consisting of the socio-cognitive variables of attitudes towards
behaviour, subjective norms and perceived behavioural control, the
theory has been used to understand behaviour in exercise (Nguyen
et al., 1997), diet (Conner et al.,, 2003), entrepreneurial intentions
(Krueger & Carsrud, 1993), conservation technology adoption (Lynne
et al., 1995) and wastepaper recycling (Cheung et al., 1999). In the
field of migration research, De Jong (2000) showed that the Theory of
Planned Behaviour is useful in explaining migration decision making in
Thailand, and Smith et al. (2008) have developed this framework into
an agent-based model to simulate the movement of rural populations
of Burkina Faso under drought conditions. Agent-based modelling
(ABM) is a technique for modelling the decision-making behaviour of
individuals; it captures, and is able to predict, both individual behaviour
and how the interplay of individuals’ actions produces large-scale
outcomes.

To date, agent-based models have been used sparingly in climate
change studies, but they provide an intriguing method for simulating
the complex behaviour of human adaptation to climate change
impacts. The behaviour of groups of individuals or households can
be conceptualized and modelled in a number of ways. In conventional
economic approaches, the behaviour of a group of individuals or
households is often represented by a single average meta-actor
(i.e., each individual or household represented is assumed to have
average characteristics) and the aggregated behaviour of a group
taken as the sum of individual interests. An alternative approach is
multi-agent simulation, whereby a collection of autonomous and
heterogeneous entities, whose behaviour is different to that of the
average meta-actor, interact with each other and their environment,
often to produce complex and emergent phenomena (Kirman, 1999;
Boulanger & Brechet, 2005). Additionally, while traditional economic
models formalize individuals as rational actors, maximizing their
own well-being with unlimited cognitive resources, multi-agent-
based approaches emphasize the idea that actors take decisions with
limited cognitive resources, as their perception of reality is biased and
incomplete. Further multi-agent approaches assume that individuals
are not necessarily isolated and self-regarding, having social dimensions
and interactions such as imitation, exchanges of information, mutual
aid and cooperation (Jager et al., 2000; Barnaud et al., 2007).

The high level of uncertainty in scenarios of future climate and adaptive
behaviour to the resultant changes in the climate system provide a wide
range of possible outcomes for adaptation. Within this context, it has
been argued that policy analysts need probability estimates to assess
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the seriousness of the implied impacts of climate change (Scheider,
2001) and so, therefore, avoid the selection of arbitrary scenarios.
However, others have argued that climate change uncertainty is so
considerable that a strategy of resilience and adaptive environmental
management should be pursued instead (Piekle, 1998; Adger, 1999). As
will be explored in section 4, uncertainty has a number of dimensions,
some of which are amenable to representation with probabilities,
while others are not.

In summary, there are a number of methods available that explicitly
acknowledge the complex relationships existing to determine adaptive
capacity. In terms of the migration—environment nexus, adaptation
assessments allow for the incorporation of the role of economic,
socio-cultural and even psychological aspects of determining people’s
behaviour, while recognizing that migration in itself can be seen as an
adaptive strategy.

Integrated assessment and risk management

Integrated assessments attempt to represent the complex interactions
and feedbacks between multiple drivers and impacts for national
and global policy analysis, using a range of methods. In particular,
integrated assessments aim to represent interactions across multiple
spatial and temporal scales, processes and activities, and may involve
mathematical models and/or an integrated process of assessment
linking different disciplines and groups of people. The models used
vary in complexity, having to balance attempts to provide realistic
simulations with flexibility, while recognizing that no single model
can represent all the interactions, and that no single theory describes
and explains dynamic behaviour across scales in socio-economic and
ecological systems (Rotmans & Rothman, 2003; Schellnhuber et al.,
2004). Integrated models have been used for analysis of multiple
sectors (Tol, 2002; Mendelsohn & Williams, 2004; Nordhaus, 2006)
and have been found to reveal amplified global costs of climate
change compared with single-sector analysis. Potentially, integrated
assessments can provide a broad conceptual basis for the analysis of
the interactions of multiple stressors on migration. The multiple drivers
influencing migration behaviour, and the different contexts in which it
occurs, lends itself to an integrated analysis; however, it is unclear how
this integration should evolve, with integrated analysis currently most
advanced in representing the physical aspects of the climate system
and less so with regard to integrating social processes.
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Risk management has been put forward as a framework for assessing
adaptive responses to future climate change, assessing the limits
of adaptation, linking adaptation to sustainable development, and
engaging stakeholders and decision makers (Jones, 2001; Willows &
Connell, 2003; UNDP, 2005; ADB, 2005). In general, risk is measured
as a combination of the probability of an event and its consequences.
According to Carter et al. (2007), in a CCIAV context, risk management
can include:

e ascoping exercise to identify the overall approach to be used;

¢ risk identification to determine the location of the risk, what and
who is at risk, the main climate-related and non-climate-related
stresses contributing to the risk, and levels of acceptable risk, as
well as the scenarios required for further assessment;

e risk analysis, with a range of methods used in mainstream risk
assessment and CCIAV assessment;

¢ risk evaluation for the prioritization of different adaptation and/
or mitigation measures;

e risk treatment, whereby the adaptation and/or mitigation
measures selected from the process above are applied and
monitored and progress reviewed.

As an approach orientated towards decision making, risk management
importantly incorporates communication and consultation with
stakeholders, ensuring that clarity and transparency are maintained
around assumptions, concepts and uncertainty. Stakeholders include
policy makers, scientists, communities and managers in the sectors and
regions most at risk from the impacts of climate change, now and in the
future (Carter et al., 2007). It is argued that the success of stakeholder
involvement relies on both informing and empowering interested and
affected people to act on their increased knowledge (Kasperson, 2006)
and should involve an ongoing process of negotiation and modification
to allow stakeholders to integrate scientific information into their own
social, economic cultural and environmental context (van Asselt &
Rotmans, 2002).

The concepts of thresholds, criteria for risk and coping ranges are
important for assessing risk to climate change impacts. Thresholds to
risk can include a non-linear change in state as a system shifts from
one condition to another, called a systematic threshold, and a level
of change measured on a linear scale, regarded as ‘unacceptable’
(Kenny et al., 2000; Jones, 2001). While the former can potentially be
objectively measured, the latter tends to be value-laden or normative
and best derived with stakeholder involvement (Jones, 2001; Carter et
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al., 2007). Thresholds and criteria for risk can be used in risk analyses
to calculate the probability of them being exceeded (Jones, 2001).
A coping range refers to the capacity of a system to accommodate
variations in climate conditions, including using adaptation, and is best
defined, once again, with stakeholders (Carter et al., 2007). Risk can
then be calculated in accordance with how often the coping range is
exceeded, under given conditions.

In summary, the assessment of climate change impacts, adaptation
and vulnerability (CCIAV) involves a variety of approaches that can
provide a conceptual and methodological basis for measuring the
environment—migration nexus. Conceptually, such assessments include
ideas of vulnerability, adaptation, adaptive capacity, thresholds and
criteria of risk, and coping ranges that are transferable to migration—
environment studies. Methods used in CCIAV vary in their aims,
complexity, scale, motivation and how they incorporate the multiple
contexts and stressors on society. Top-down impact studies have
provided estimates of numbers of people forced to migrate from
land permanently inundated by sea-level rise, assuming both on-
going adaptation and no adaptation, with a large variation in numbers
predicted to be affected. Interestingly, estimates of people forced to
migrate, assuming adaptation, are 2—3 per cent of those predicted to
be affected if no adaptation is assumed. However, for other scenarios
of environmental change and other types of migration behaviour, the
complexity of relationship between migration and hazard makes it
difficult to measure the environment-migration nexus using current
impact approaches. Thus, while impact studies integrate some of
the wider economic contexts of adaptation decisions, they currently
neglect more complex representations of the social, cultural and
psychological environment in which decisions are made. Vulnerability
assessments involve a variety of methods, including using expert
groups and statistical analyses to integrate generic and specific
determinants of vulnerability in order to diagnose and highlight
vulnerability to climate change impacts over time and space. This
form of analysis is most appropriate to studies of households forced to
migrate. However, the concept of vulnerability is possibly not the most
applicable to other dimensions of the migration—environment nexus,
where the most vulnerable are sometimes unable to migrate due to a
lack of resources and individual migratory behaviour can arise from a
decision to diversify household income-generation in the context of a
deteriorating environment. Vulnerability analyses do, however, provide
a vehicle with which to identify locations most likely to be affected by
climate change impacts and so highlight regions where the pressure to
adapt s likely to be highest (with migration being one possible means of
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adapting). Adaptation assessments complement vulnerability studies
aligned around a bottom-up approach that goes beyond a simple
cause—effect relationship of climate and society and try to incorporate
the myriad socio-economic, cultural and psychological connections
and contexts within which decisions to adapt are made and carried
out. Equally importantly, the concepts of adaptation, adaptation
strategies and adaptive capacities (unlike concepts of vulnerability)
allow for the investigation of the environment—migration nexus to go
beyond seeing migration as a negative outcome of stress. Lastly, ideas
of risk management provide a framework within which to assimilate
stakeholder involvement, responsibility and activity in determining
coping ranges and thresholds, marking the point where, if stress on a
system is exceeded, sudden mass migration results.
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3.

Migration and the environment

Migration theories and the role of the environment

Studies of migration have integrated a number of different approaches
from disciplines ranging from geography and economics to sociology
and political science (Boswell & Mueser, 2008). In general, the key
drivers of migration are considered to fall into three categories: (a)
factors related to the region or country of origin, including political
instability and conflict, lack of economic opportunities, and lack of
access to resources (‘push’ factors); (b) factors related to the region
or country of destination, including the availability of employment
and demand for workers, higher wages, political stability or access to
resources (‘pull’ factors); and (c) intervening factors that facilitate or
restrict migration, including ease of transportation, family or social
networks, government immigration or emigration policies, economic
ties such as trade and investment linkages, or social and cultural
exchanges (Black et al., 2008). Environmental considerations are
included in a number of classic migration frameworks, including those
posed by Wolpert, Speare, De Jong and Fawcett (Hunter, 2005). Table 3
below provides a summary of classic migration theories and how they
incorporate the role of the environment.

Oneoftheearliest considerations of the role of the physical environment
was by Petersen (1958) who conceptualized migration in primitive times
as being the movement from ecologically risky areas to safer locations.
The theoretical ‘stress—threshold model’ developed by Wolpert in
1966 is often identified as the first migration model (of contemporary
society) to incorporate non-economic aspects (Fredrickson et al., 1980).
In this model, the environment is conceptualized both as a residential
‘stressor’ creating strainthat may lead to the consideration of migration,
and also as means of determining the ‘place utility’ of the destination
location (i.e., the value of the place being migrated to) (Hunter, 2005).
Speare (1974) further developed the concept of ‘utility’ into how an
individual experiences the effects of social and contextual factors on
levels of dissatisfaction and that, once a threshold of dissatisfaction is
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crossed, migration may be considered. In this conceptualization, the
environment is considered as a ‘locational characteristic’ providing
physical amenities or disamenities.

The ‘value—expectancy’ model of De Jong and Fawcett (1981) posited
that individual migration is motivated by the interplay of values placed
on different goals, such as wealth, status, stimulation, autonomy,
affiliation and morality, and the perceived likelihood that a chosen
behaviour will lead to these goals. In this conceptualization, the physical
environment is included as helping to determine the goal of ‘comfort’
by providing a more pleasant residential location and/or a less stressful
one. According to Zelinksky (1971), the role of personal preferences
is central to the migration decision-making process and is primarily
influenced by social and economic changes due to modernization.
Within this context, the ability to fulfil the recognized preference for a
less risky residential environment is suggested by Hunter (2005) to be
facilitated by increases in modernization. Micro-economic perspectives
on migration generally consider the environment only implicitly, as a
locational characteristic. Instead, such perspectives view migration as
shaped by a cost-benefit calculation between personal investment and
returns. Despite a focus on human capital and the economic dimensions
of migration decision making, econometric models have revealed
an indication of societal value placed upon locational amenities or
disamenities, which is reflected in wage differentials across locations
(Knapp & Graves, 1989).

Migration, Environment and Climate Change: Assessing the Evidence



Table 3: Classic migration theories and the potential placement of environmental hazards

General typology of migration (Petersen, 1958)?2
Potential placement of environmental hazards: as ecological “push” factor yielding
migration as an “innovative” response.

Stress—threshold model (Wolpert, 1966)*
Potential placement of environmental hazards: as “stressors”.

Mobility transition hypothesis (Zelinsky, 1971)*
Potential placement of environmental hazards: as related to “personal preferences’.

Residential mobility decision-making model (Speare, 1974)°
Potential placement of environmental hazards: as “locational characteristics”.

Neo-classical migration models (various contributors)®
Potential placement of environmental hazards: as a ‘location-specific disamenity’.

Value-expectancy model (De Jong and Fawcett, 1981)’
Potential placement of environmental hazards: as a personal value/goal of
‘comfort’,

Macro—micro decision-making model (Gardner, 1981)8
Potential placement of environmental hazards: as a locational characteristic in
conflict with ‘what people value’.

Source: Hunter, 2005

While a number of the abovementioned approaches to migration have
been focused at the micro level, Gardner’s (1981) work attempted
to link micro and macro characteristics by breaking the decision-
making process into five stages whereby macro-level factors should be
explicitly considered. The five stages were: (1) formation of values; (2)
real, place-related macro-level factors; (3) factors that affect accurate
perception of place-related factors and, thus, one’s expectations; (4)
objective constraints and facilitators to migration; and (5) factors that
affect accurate perception of the constraints and facilitators (Gardner,
1981: 63—-64). Within this context, Gardner argues that values shape
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peoples’ perceived fulfilment at a location with feelings of stress and
dissatisfaction, creating preferred residential locations (Hunter, 2005).

In summary, it can be seen that a number of migration frameworks
include the environment as a contextual consideration. The following
section explores the empirical evidence of a linkage between migration
and the environment.

Evidence of a migration—environment link

Like many environmental processes, the phenomena of human
migrations occur across a continuum of space and time scales. In
addition, the decision to migrate or not is taken within a wide range
of social, cultural, psychological and economic contexts. As a result,
the derivation of a simplistic relationship between the two can be
considered somewhat wishful thinking. A number of studies have
explored how manifestations of environmental variability, such as
droughts, earthquakes, heavy rainfall, storms and other extreme
weather events, have affected people’s migratory behaviour. This
section seeks to provide an overview of such studies, grouping evidence
for a migration—environment linkage according to whether migration is
internal or international.

Given the wide media coverage of recent reports warning about
the potentially massive flows of ‘climate change refugees’, there is
a surprising lack of empirical evidence of mass overseas migration
resulting directly from environmental change or variability (Black et
al., 2008). Studies have shown that international migration:

e increased with loss of harvest and livestock, but decreased
following a severe earthquake in El Salvador (Halliday, 2006);

e decreased in drought years in Burkina Faso (Henry et al., 2004)
and Mali (Findley, 1994);

e both increased and decreased with declining rainfall in Mexico
(Munshi, 2003; Kniveton et al., 2008).

These apparently contradictory findings point to a complex relationship
between international migration and the environment — a relationship
in which the direction of the response is determined by the social
and economic conditions in which the community, households or
individuals find themselves. At first glance, the limiting factor to
some environmental stresses and shocks initiating international
migration appears to be the various capitals required to migrate. In
Burkina Faso, for instance, food scarcity during drought was found
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to lead to increased prices, forcing people to spend more money on
their basic needs rather than on long-distance migration (Henry et
al., 2004). Similarly, in EI Salvador, migration was found to be more
likely for wealthier households than poorer ones, which were liquidity-
constrained (Halliday, 2006). However, it was also found in El Salvador
that migration was reduced for both wealthier and poorer households
following earthquakes, indicating that the relative magnitude of the
environmental stressor is important (ibid). A possible complicating
factor in the decision to undertake international migration from
environmentally pressured regions comes from a micro-study in
Mexico (Schmidt-Verkerk, personal communications) that revealed the
importance of community conceptualizations of migration outcomes.
In this study, in one community, it was found that there was a negative
association with migration, due to the family breakdown of a particular
household; yet, in a nearby settlement, migration abroad was seen as
producing a positive outcome in terms of wealth accumulation (ibid).
In summary, there is evidence of both an increase and a decrease in
international migration as a result of environmental stress, with the
magnitude of the stressor, and economic, social and psychological
contexts of the exposed population, helping to determine whether the
response is positive or negative.

Methodologically, the abovementioned studies of the international
migration—environment nexus have been performed using multilevel
and standard regression and correlation-based methods. As such, they
fail to take into account the non-linear (and non-gradual) interactions
of different factors in the migration decision, despite the widespread
recognition of non-linear outcomes in social phenomena. To achieve
a non-linear representation of the migration decision, the modelling
techniques of neural networks and agent-based models can be used.
Within the category of international migration, the movement of
people can be overseas or regional. Given that overseas migration is an
expensive endeavour, with significant resources required to undertake
the journey, the literature points to a likely reduction in this form of
migration during periods of increased environmental stress (Black et
al., 2008). By contrast, regional migration is a common phenomenon
in a number of locations — for example, West Africa has a long history
of migration across national borders, reflecting freedom of movement
within the Economic Community of West African States. While still
relatively expensive compared to internal movements, migration
across international borders within a region provides a potentially more
realizable adaptation route for more people than overseas migration.
This is due to financial and accessibility factors and the fact that there
are fewer legislative and social network barriers to movement.
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While international migration remains out of reach for many of the
most vulnerable to environmental stresses and shocks, the residents
of some small island states are also limited in terms of their ability to
undertake internal migration. For example, over 10,000 people were
evacuated from Montserrat in 1995, due to the imminent eruption of
the volcano on the island (Avery, 2003). While this movement was, for
the majority of people, temporary, it provides an example of forced
overseas displacement from a small island state. Similar concerns
have been expressed for the populations of some Pacific small island
developing States, such as Kiribati, the Marshall Islands, Tokelau and
Tuvalu, in the context of raised sea levels and increased storm surge
intensity due to climate change (Adger et al., 2007).

The number of people who undertake internal migration vastly
outnumbers those moving internationally, throughout the world.
Seasonal and circular migration is a crucial livelihood option for many in
rural areas, providing both a means of household income diversification
and a reduction in household consumption requirements in the source
region. While the literature points to differences in who migrates
and where they migrate to, between different regions, countries and
over time, there is broad agreement that internal migration often
intensifies following major droughts or famines (see Leighton Chapter
6 in this volume; Shipton, 1990; Findley, 1994; Pederson, 1995; Ezra,
2001; Perch-Nielsen, 2004). Internal circular migratory behaviour in
response to environmental stress and shocks has been found especially
among the poor, although not necessarily among the poorest or most
vulnerable, who may not have the resources to move (Deshingkar,
2006: cited in Raleigh, 2008). Local displacement forms much of the
adaptive response to environmental shocks in a number of regions.
For example, 88 per cent of migrant agricultural communities in
Bangladesh were found to remain within two miles of their previous
residence following the erosion of land and loss of homes due to
flooding (Zaman, 1989).

There was a similar lack of permanent long-distance movement after
the evacuation following the fatal gas leak in Bhopal, India in 1984
(Dhara & Dhara, 2002). The disaster and hazard response communities
have long recognized the common response of communities to locally
relocate after disasters, with approximately 30 per cent of the affected
population moving and with over 90 per cent of these people returning
at some later stage (Surhke, 1994; Berry & Downing, 1993; Belcher
& Bates, 1983: cited in Raleigh, 2008). However, empirical evidence
gathered from the aftermath of a tornado in north-central Bangladesh
illustrates that migration is not always a primary response to disaster
when emergency aid compensates in monetary terms for damage
caused by disasters (Paul, 2005).
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Migration in response to environmental change and variability is not
restricted to developing countries, as illustrated by the response to
Hurricane Katrina in the USA in 2005. In this instance, the hurricane
resulted in significant demographic changes, with those areas
characterized as having greater social vulnerability (with greater
proportions of disadvantaged populations, a higher level of housing
damage, and a higher density of population) being more likely to
experience out-migration (Elliott & Pais, 2006; Falk et al., 2006;
Landry et al., 2007; Myers et al., 2008). One important feature of the
displacement associated with Katrina was that, initially, at least, as
many as 70,000 African-American residents of New Orleans (mainly
the poorer residents) were unable to leave; (Landry et al., 2007: 2); yet,
over time, it appears that it is the poorer, African-American residents
who have been least able to return (Black et al., 2008).

In the general migration literature, internal migration is often
differentiated in terms of whether it is rural-rural, rural-urban, urban—
rural or urban—urban. Some studies have attempted to distinguish the
relationship between the environment and migration in these terms
(Barrios et al., 2006; Henry et al., 2004). Using multi-level statistical
analysis, Barrios et al. (2006) found that changes in rainfall, have
acted to encourage urbanization in sub-Saharan Africa, especially after
decolonization, whereas Henry et al. (2004), using the same technique,
failed to find any such relationship in Burkina Faso. Methodologically,
the study of Henry et al. (2004) reveals an important insight into
approaches to measuring the environment—migration nexus. While
their study found no evidence of an effect of rainfall conditions on the
likelihood of an individual migrating when considering all destinations,
it did reveal that, when separating their data according to migration
destination, men living in areas where rainfall is scarce and in years
following poor rainfall conditions were more likely to move to another
village (i.e., rural-rural migration) than those from areas of greater
rainfall, particularly if the move was short term. Interestingly, it also
found that, while women were also found to embark on a rural-rural
migration if they lived in a drier area, they were less likely to move
after poor rainfall conditions (Henry et al., 2004).

For future work on the migration—environment nexus, this shows the
importance of producing separate analyses according to destination
of migration and type of migrant. However, one recent study of the
impact of Hurricane Mitch on Nicaragua did reveal that, in this case, the
strength of the migration—environment relationship can be so strong
that separation according to destination is not necessary (Caravajal
& Pereira, 2008). The abovementioned study used the concept of
adaptive capacity to group households and from which to explore
their migration response, with the finding that households exposed
to high rainfall during Hurricane Mitch had a 50 per cent increased
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probability of sending a migrant after the disaster compared to non-
exposed households (ibid). This study was particularly fortunate in
having access to detailed panel data before and after the hurricane.

While the discussion has focused on past migration flows and
environmental pressures, relatively less attention has been given
to how existing migration flows may be affected by environmental
change in the future. One exception to this has been the work of Black
et al. (2008), which sought to assess the sensitivity of the drivers of
existing migration flows to future climate change, in four case study
countries: Bangladesh, Ghana, Ethiopia and Sudan. In this study, the
key drivers of major migration flows for each country were identified
and assessed for their susceptibility to climate change and variability.
A series of intervening factors that influence people’s sensitivity
to climate change and their ability to cope, affecting the migration
drivers, were then identified and the policy implications explored.
While such an approach is limited, as it is only qualitative, and does not
provide detailed scenarios of future migration patterns, it does have
the advantage of being able to incorporate both direct and indirect
impacts of climate change.

In summary, while there is no conclusive evidence of a direct correlation
between environmental stresses or shocks and migration, a number of
studies have shown that 1) short-terminternal migration can beinitiated
under varied socio-economic contexts by environmental stresses and
shocks; 2) international migration flows following environmental
shocks and stresses can increase or decrease, depending on the socio-
economic and psychological contexts and barriers to migration of
those exposed; and 3) the measurement of environment—migration
linkages is sensitive to the available data and the ways in which
such data are analysed. Sensitivity analyses and rigorous multi-level
statistical analyses provide a mechanism for assessing the nature of
the migration—environment nexus.
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4.

Issues of uncertainty and data requirements

Uncertainty

Accurately predicting future climate change is impossible, due to an
incomplete knowledge of climate system processes affecting and
affected by changes in the system, the natural variability of the climate
system, and the uncertainty about future levels of greenhouse gases
and aerosols. There is further uncertainty about the way in which
changes in the climate will impact natural and human systems and the
way in which society might perceive and respond to these changes. The
issues of perceived risk and the ability to adapt were raised in section
3, with regard to individual cognition of climate change. A number of
reasons are given in the literature as to why residents may opt to not
migrate when exposed to an environmental hazard:

. They are not aware of the hazard.
. They are aware, but do not expect a disaster.
. They expect a disaster, but do not anticipate loss.
. They expect a loss, but not a serious one.
. They expect a serious loss and have taken, or are planning to
take, actions to mitigate such loss.
6. They expect a loss, but have accepted it as the price they pay for
locational benefits.
7. They have nowhere else to go.
(Hunter, 2005)

u b WN -

In less developed regions, environmentally hazardous areas are
often settled by poor households, sometimes after migration from a
previously environmentally stressed location, because these are the
only places available to them. In more developed regions, sometimes
the wealthier households tend to remain in a hazardous area because
they have the means to rebuild in the face of disaster or because they
expect any losses to be offset by other locational benefits or because
they are able to undertake mitigation strategies (Morrow-Jones
& Morrow-Jones, 1991; Peacock & Girard, 1997: as cited in Hunter,
2005).

Migration, Environment and Climate Change: Assessing the Evidence



All of the abovementioned uncertainties combine to make definite
estimates of climate change-induced migration unfeasible. The
Intergovernmental Panel on Climate change (IPCC) recognizes two
types of uncertainty in climate change studies: ‘value’ and ‘structural’.
Value-based uncertainties refer to the incomplete determination of
particular values — for example, when the phenomenon of interest is
not fully represented by the data or the data are inaccurate. Structural
uncertainties refer to the incomplete understanding of processes, such
that not all the relevant processes may be included. In particular, this
second type of uncertainty requires that a judgement (a collective
judgement, in the case of the IPCC), be made of the reliability of the
result, which includes estimating the limits of knowledge.

Although the IPCC attempts to quantify structural and value-based
uncertainty, it is less explicit in its analysis of climate change impactsin
terms of the unknowable, such as future emission levels of greenhouse
gases, apart from acknowledging different configurations of future
society and emission levels. Natural and social scientists involved in
climate change research often view uncertainty that relates to the
unknowable differently (Dessai & Hulme, 2004). For example, climate
scientists attempt to overcome uncertainty in predicting a chaotic
atmosphere by completing ensemble simulations, whereby a climate
model is run several times with varying starting conditions, and using
the outputs to represent a probability distribution of outcome. In this
context, the uncertainty can be better represented as time elapses
and computing power and the ability to produce different model runs
increases. Meanwhile, social scientists have argued that ‘reflexivity’,
whereby humans reflect critically on the implications of their behaviour
and make adjustments in the light of experience, constrains attempts
to reduce the uncertainty surrounding climate predictions (ibid).

In terms of adaptive behaviour of individuals, reflexivity can be
represented in complex social simulations using integrated assessment
or agent-based models. Unfortunately, to date, integrated assessment
has largely neglected human adaptation, and agent-based modelling is
still in its relative infancy in its application to climate change. However,
notable work using agent-based models in climate change research
includes the work of Bithell and Brasington (2009), who combined
an agent-based model of subsistence farming, an individual-based
model of forest dynamics, and a spatially explicit hydrological model
to investigate how demographic changes influence deforestation and
assess its impact on forest ecology, stream hydrology and changes in
water availability; and the work of Ziervogel et al. (2004) and Bharwani
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et al. (2005), who examined how seasonal climate forecasts might
influence agricultural strategies and how this climate information
could be improved to be more useful to farmers. As an alternative
to numerical-based models, analogues of past experiences relating
to adaptation to climate variability can be used to estimate future
adaptation to near-term climate change. However, analogies between
cases are never perfect and they can say little about long-term climate
change where no past analogues exist (Dessai & Hulme, 2004).

In summary, many uncertainties surround the migration—environment
nexus, due to an incomplete knowledge of how the climate system
behaves, uncertainty about the future behaviour of society, and the
chaotic and complex nature in which the physical system operates.
Scenarios of future configurations of society and emission levels
provide inputs for ensemble modelling of the physical climate system
change. Simulations of future global climate change, under a variety
of socio-economic scenarios, are available from the IPCC gateway.’
However, many of these data are at a relatively low spatial and temporal
resolution (with spatial resolutions of approximately 62,500km? and
timeframes of a month). Regional climate models potentially provide
more detailed spatial information of future climate change but the
data from them are less readily available and are sensitive to domain
positioning, size and boundary conditions, which sometimes renders
their simulations of poorer quality than global models (Raghavan,
2008). Numerous studies have documented how changes in the
climate will affect the various human and natural systems (see IPCC,
2007b), while integrated assessments and agent-based models
provide a mechanism with which to simulate the complex social
reflexive and perception-dependent adaptive behaviour of humans.
However, overall, the substantial uncertainty involved in predicting
climate change is likely to result in a wide range of estimated values for
environmentally related migration.

Data

The analysis of evidence of how environmental stresses and shocks
interact with migration processes in section 3 revealed that a number
of studies showed apparently contradictory findings. This is likely to

° See http://www.ipcc-data.org/
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stem largely from the complex, non-linear, multi-context and multi-
stressor environment in which environmental and migration processes
occur. Additionally, however, the apparent lack of clarity of findings
for similar populations (e.g., Kniveton et al., 2008 and Munshi, 2003)
could be due to the different methodologies and data sources used.
The work of Carvajal and Pereira (2008) on the influence of Hurricane
Mitch on migration was one study fortunate to have access to extensive
field data a few months before the hurricane hit and also three years
after the hurricane hit (see section 3). The data consisted of panel
surveys with multi-stage stratified samples that contained data on a
variety of topics — from household characteristics and demographics,
to fertility, time use, migration and economic activities. Total numbers
of households surveyed were 4,209 before the hurricane and 4,959
after, with 2,983 households interviewed on both occasions. This study
clearly showed a strong migration—environment linkage, although
it might be argued that this linkage arose, in part, due to temporary
changes in the USA’s migration policy in response to the disaster,
rather than the direct effect of environmental change pushing people
to migrate. The availability of good-quality data on migration flows
and the socio-economic conditions of the populations concerned
is paramount to the successful measurement and modelling of the
migration—environment nexus (see also Bilsborrow Chapter 3 in this
volume). Also, given the applicability of agent-based models and
integrated assessments to modelling future migration scenarios,
information on community-level socio-cognitive rules pertaining to
how migration is viewed as behaviour is also required.

While the need for migration data is widely recognized, there are
information gaps relating to both international and internal migrant
stocks. Of these, data on international migration are the most readily
available, with various datasets of tabulated ‘macro data’ on migration,
including:

e the Docquier—-Marfouk dataset on international migration by
gender and educational attainment;

e the UN Population Division’s Trends in the Total Migration Stock
(2005 and 2007 revision);

e the Global Migrant Origin Database, assembled by the
Development Research Centre on Migration, Globalization
and Poverty (the ‘Migration DRC’). This dataset is based on
the 2000—2001 census and is the only ‘complete’ dataset on
migrant stocks in all countries worldwide, although it is based
on substantial assumptions —including, for example, the need to
disaggregate migrant stocks from more than one country where
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these are simply listed as ‘other’ (see appendix 1 for details of
this dataset) (Migration DRC, 2008).

Census data can be problematic for use in migration studies, as
countries often conduct censuses in different years and employ varying
definitions, making cross-country comparisonsimprecise andrestricting
time series-based work. Furthermore, census data do not distinguish
between short-term and long-term migrants — a distinction that is
useful for policy discussions (Migration DRC, 2008) and, as discussed
earlier, might have different relationships with environmental stresses
and shocks. There are several datasets of micro data on international
migration, including:

e asix-country comparative survey coordinated in 2008 by the UK'’s
Institute for Public Policy Research and the Global Development
Network;

e the Mexican Migration Project (MMP), consisting of a
retrospective survey built up over the last 20 years, providing
insights into what influences migration, remittance flows and
return/circular migration between Mexico and the USA.

Compared to data on international migration, information on
internal movements is relatively poorly developed. Census data do
provide some insight into internal migration, although, once again,
comparisons between countries are hindered by different countries
sometimes conducting censuses in different years and employing
varying definitions of migrants. Even less information is available on
irregular migrants and trafficked persons.

According to the Development Research Centre on Migration,
Globalization and Poverty, one of the most pressing needs for migration
data relates to the basic geography of migration flows (the Migration
DRC, 2008). It is also suggested that better evidence-based studies
of migration could be achieved by widening access to existing data
sources and adding the following three questions to all new censuses:
place of birth, place of residence five years previously, and country of
citizenship. The addition of these questions to population censuses
would allow for better tabulation of bilateral migration and would also
reveal potential changes in the characteristics of migration between
censuses. Other suggested ways of improving data on migration
include countries providing open access to anonymized micro data
on migrants; the unification of Labour Force Surveys (LFS) worldwide
into a single, annually updated database; and the piloting of a core
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standardized migration module in Living Standards Measurement
Surveys (LSMS).

Lastly, it is worth recognizing that a major Commission for International
Migration Data on Development Research is also looking at migration
data issues in relation to the migration—development nexus, and will
launch its findings later in 2009.%°

10 See http://www.cgdev.org/section/topics/migration
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5.

Discussion and research priorities

Discussion

Migration and environment processes encompass a wide range of
spatial and temporal scales, ranging from the impact of sudden,
local changes in the environment, such as a tornado that causes the
displacement of small populations to nearby areas while the hazard
passes and livelihoods are rebuilt, to global changes, such as sea-level
rise that results in large-scale inundations and permanent international
migration. Simulations of future changes in the environment through
human-induced climate change point to increased environmental
pressure for large parts of the globe in this century. Regions most likely
to be affected include the Arctic, Africa, small islands, and Asian and
African mega-deltas.

A number of methodologies and approaches have been used to study
society—environment relationships in the disciplines of climate science,
economics, sociology, geography, disaster and hazard management,
and social psychology, and these provide insights for the study of the
migration—environment nexus.

Current estimates of the number of people who may become
environmental migrants from climate change are, at best, guesswork
because they assume that migration in areas affected by climate change
are all one-way and permanent, they do not take into account the
multiple and complex reasons for people migrating, and they ignore
the fact that migration can be a strategy for wealth accumulation
or a route out of poverty that benefits both the receiving countries
and the countries or regions of origin. Approaches to understanding
and measuring the impact of future climate change on society utilize
concepts of vulnerability, adaptation, thresholds, coping ranges and
risk management. In particular, analysis of adaptation provides a multi-
level platform with which to incorporate the myriad socio-economic,
cultural and psychological connections and contexts within which
decisions to migrate or not are made and carried out. A framework
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of risk management would facilitate: stakeholder involvement;
responsibility and activity in environment—migration studies; the
determination of coping ranges before migration, and thresholds
that mark the point at which mass migration results. Vulnerability
assessments can be used to identify regions most likely to be affected
by climate change impacts and, by extension, where pressure to
migrate might be expected to increase, while standard impact analyses
provide a relatively straightforward means of identifying populations
likely to be displaced by the permanent loss of land. Methodologically,
expert groups, statistical analysis and local-level studies of capitals
and assets can be used to identify and integrate determinants of
vulnerability and adaptive capacity, while approaches such as agent-
based models and integrated assessments allow for the simulation of
future flows of people, given information on the socio-cognitive rules
of communities.

A number of migration frameworks view the physical environment as
a contextual consideration, when exploring the causes and patterns
of migration. Theoretically, environmental stresses and shocks can act
as a push factor in migration decision making, while a relatively safer
environment can act as a pull factor. There is evidence that short-term
internalmigration canbeinitiated undervaried socio-economic contexts
by environmental stresses and shocks; that international migration
flows following environmental shocks and stresses can increase
or decrease, depending on the socio-economic and psychological
contexts and barriers to migration of those exposed; and that the
measurement of environment—migration linkages is sensitive to the
data available for study and ways in which the analyses are performed.
Sensitivity analyses and rigorous multi-level statistical analyses provide
a mechanism for assessing the nature of the migration—environment
nexus.

There is a high degree of uncertainty involved in determining the
impacts from future climate change, due to an incomplete knowledge
of climate processes, unknowns about future emissions of greenhouse
gases, uncertainty about how natural and human environments may
respond to climate change, and an incomplete knowledge of how
humans may adapt to these changes. Some macro and micro data
on international migration flows are currently available for research
into the migration—environment nexus. While such data have been
collected by a number of countries, relatively fewer data are available
on internal migration. This chapter has focused on the influence of the
environment on migration, which has been ignored because, firstly,
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such a process is dependent on determining flows of migrants (which
this chapter attempts to partly address) and, secondly, because a
number of established environmental impact assessment techniques
already exist for this purpose (e.g., UNEP, 2006).

Research priorities

The livelihoods of many people worldwide are subject to a complex
interplay of economic, social, political, cultural, psychological and
environmental stresses and shocks, resulting in a variety of coping
strategies and decisions. One such decision made by a significant
percentage of the world’s population is to migrate. The motivation to
migrate in the face of environmental stresses and shocks can vary from
being forced to flee for survival, to a proactive strategy to diversify
income and reduce vulnerability of households in affected locations.
Rather, migration can be envisaged as existing on a continuum — from
displacement, to an adaptation strategy in response to increased
environmental stress and strain. This chapter has illustrated the
complex nature of the environment—migration nexus. It has examined
a number of approaches currently used to understand climate—society
interactions and assessed their applicability to the measurement of
the migration—environment nexus. The application of these methods
is summarized in table 5.
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Table 5: Characteristics of different approaches to assessing the migration—
environment nexus

Type of migration
Assessment type
Scientific
objectives

Practical aims

Research
MG

Spatial
domains

Types of direct
environmental
drivers

Types of indirect
environmental
drivers

Examples

Displacement > Adaptation strategy
Impact Vulnerability Adaptation Integrated
Impacts on Processes Processes Interactions and
migration under | affecting affecting the | feedbacks between
future climate vulnerabilities | uptake of multiple drivers of,
to changes in | migration and impacts on,
the climate as an migration
that are likely | adaptation
to lead to strategy
migration
Actions to Actions Actions to National, regional and
reduce risks to reduce improve global policy options
vulnerability adaptation and costs
e Standard ¢ Vulnerability indicators and | e Integrated
approach profiles assessment
® Drivers- e Past and present climate modelling
pressure- risks e Cross-sectoral
state-impact- | e Livelihood analysis interactions
response ¢ Agent-based methods e Integration of
(DPSIR) ¢ Narrative methods climate with other
methods e Risk perception, including drivers
e Hazard- critical thresholds e Stakeholder
driven risk * Development/sustainability discussions
assessment policy performance e Linking models
GIS o Relationship of adaptive across types and
capacity to sustainable scales
development e Combining
assessment
approaches/
methods
Top-down Bottom-up Across scales — global/
global -» local local -» regional regional/national

(macro-economic approaches
are top-down)

Sea-level rise

Flooding, water stress

Changes in patterns
and distribution of
rainfall

Government
resettlement
programmes

Changes in food security

Changes in
employment
opportunities

Nicholls et al.,
2008

McLeman and Smit, 2006;
Smith et al., 2008

Black et al., 2008

(Adapted from Carter et al., 2007)

This chapter has also reviewed both the positioning of the environment
in existing migration theories and the evidence of an environmental
impact on migration. In the introduction (see bullet points a—d), some
initial guiding objectives for the measurement of the migration—
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environment nexus were provided. To meet these objectives, the
following priorities are recommended.

Involvement of stakeholders in research into the measurement of
the environment—migration nexus. Representatives of civil society,
government and non-governmental organizations provide vital input to
studies of how people cope with different environmental stresses and
strains, and the thresholds that need to be crossed before a change
in behaviour occurs. Their involvement throughout the research helps
establish credibility to, and confer ‘ownership’ of, the results obtained
and offers increased possibility that the research findings will be used
in effective risk management (Carter et al., 2007).

Documenting current levels of migration that involve environmental
factors in shaping migration decisions. A number of initiatives,
such as the EACH-FOR Project (see Warner et al. Chapter 4 in this
volume), have set out to produce case studies where environmental
degradation has influenced migration patterns. The EACH-FOR Project
used primary data from semi-structured expert and field interviews,
and migrant and non-migrant questionnaires to understand the causes
of forced migration in relation to environmental degradation and their
association with other social, political and economic phenomena.
Such studies need to be extended to other forms of migration and to
produce larger and more detailed datasets. Particular emphasis should
be placed on obtaining information on the socio-cognitive processes
of migration and asset bases of sampled populations. Two possible
approaches to data collection include the Sustainable Livelihoods
Approach and the Theory of Planned Behaviour (see section 2), with
the statistical analysis of data incorporating both multi-level linear-
based and non-linear statistical analysis techniques.

Increased accessibility to international and internal migration
databases. Currently, readily available datasets on migration are
skewed towards international movements. Some countries collect
information on internal migration and they should be encouraged to
allow access to this information and to collate, these data into widely
accessible databases. Census data can be an important source of
information on migration and future censuses should be encouraged
to include questions pertaining to place of birth, place of residence five
years previously, and country of citizenship. Similarly, countries should
be encouraged to provide open access to anonymized micro data on
migrants, to create a single, annually updated database, and to pilot a
core standardized migration module in Living Standards Measurement
Surveys (LSMS).
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4, Assessments of the degree to which existing migration flow are
sensitive to future environmental change and variability. Research on
existing migration flows often includes an understanding of the drivers
of these flows. Evaluation of the sensitivity of these drivers to the
impacts of climate change and comparison with predicted ranges of
climate change provides a basis for estimation of future flows. Such
integrated analyses should attempt to explore the interactions and
feedbacks between multiple drivers of, and impacts on, migration.
Currently, integrated models are most advanced in representing
the physical aspects of the climate system, with some integration of
economic models. Fewer advances have been made in the integrated
modelling of social processes.

5. Impact studies of possibly forced migration due to the permanent
inundation of land by sea-level rise. Current assessments of the impact
of climate change scenarios on the loss of land from permanent
inundation by sea water can incorporate the costs and benefits
of the loss of land and adaptation through building sea defences,
respectively. When incorporating adaptation, these studies predict a
displacement of 15 million people from 2030 to 2130 under a worst
case scenario of rapid WAIS collapse, which represents some 2-3 per
cent of those people who would be inundated if no adaptation were
to occur. Future research should aim to include the influence of socio-
ecological thresholds, such as an overall loss of confidence, which,
when exceeded, would trigger increased displacement.

6. The mapping of vulnerable populations expected to suffer increased
pressure to migrate, due to the impacts of climate change. While not all
people exposed to environmental stresses are able to move or perceive
the need to do so, vulnerability assessments allow for the identification
of regions where pressure to migrate might be expected to increase.
There are several methods of assessing vulnerability, including, at
national level, the formation of expert groups and statistical analyses
to select and combine indicators of vulnerability to climate impacts
where migration might be a livelihood outcome. At the more local
level, the sustainable livelihoods approach provides a framework for
understanding how vulnerable livelihoods are to shocks, trends and
seasonal developments, and what kinds of coping strategies people
use when these events occur.

7. Assessments of migration as an adaptation strategy. Adaptation
assessments are able to incorporate the myriad socio-economic,
cultural and psychological connections and contexts within which
decisions to migrate or not are made and carried out. At the national
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level, expert groups and statistical analyses should be carried out to
select indicators of migration drivers, and these indicators should be
combined to identify populations where migration as a response to
increased environmental pressure might be expected to increase.
Current and past conceptualizations of the migration decision making
process provide a knowledge base of the drivers involved, while the
existence of information on migration flows allows for the assessment
of the validity of the choice of indicators. At subnational level, local
studies of how assets, capitals and socio-cognitive rules relate to
migration outcomes should be carried out to provide the basis for
predicting future flows of migrants. Integrated assessments and agent-
based models that can simulate complex emergent social phenomena
should be developed and used to develop scenarios of future migration
flows in the context of future climate and environmental change and
variability.
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7. Appendix 1 (from Migration DRC, 2008)

The Migration DRC and data accessibility

The Migration DRC has pursued two projects aimed at making existing
macro data related to migration more acceptable: the Global Migrant
Origin Database and the Migrationin National Surveys (MiNS) catalogue.
The Global Migrant Origin Database is the first ‘complete’ dataset on
international migration, listing bilateral migration stocks, based on the
2000-2001 round of population censuses. There are four different
versions of the dataset available, ranging from raw data derived from
censuses, to complete matrices of international flows, which required
large assumptions in order to disaggregate some countries’ census data
on ‘foreign-born’ stocks. The Global Migration Origin Database has
been used by the World Bank to underpin a substantial analysis of the
global impact of migration on well-being: Global Economic Prospects
2006: Implications of Remittances and Migration.

MINS is being compiled to improve the availability and use of data
on migration that can be extracted from national surveys. In addition
to providing direct links to each country’s most recent survey data, it
provides summary information on each survey, including how it defines
terms related to migration. The catalogue includes Living Standards
Measurement Surveys (LSMS), Demographic and Health Surveys (DHS),
Integrated Surveys (IS), Population and Household Censuses (PHC) and
Child Labour Surveys (CLS). The construction of MiNS began in 2006,
with an additional emphasis on children added in 2007.

MINS will soon be expanded to include Labour Force Surveys (LFS).
Both databases are available online: MiNS at: www.migrationdrc.org/
publications/resource_guides/Migration_Nationalsurveys/index.html;
and the Global Migrant Origin Database at: www.migrationdrc.org/
research/typesofmigration/global_migrant_origin_database.html.
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8. Appendix 2 (from the Mexican Migration Project
(MMP) website: mmp.opr.princeton.edu)

The Mexican Migration Project (MMP) is a collaborative research
project, based at the Princeton University and the University of
Guadalajara.

Data overview

The MMP118 Database is the result of an ongoing multidisciplinary
study of Mexican migration to the USA. It contains data gathered since
1982 in surveys administered every year in Mexico and the USA.

The MMP118 Database contains general demographic and migratory
information for each member of a surveyed household, as well as
general characteristics of the household, its members, and other
holdings and labour histories for each head of household and each
spouse. Starting in 2005, the MMP has gathering detailed information
on migratory experience of all household heads that have migrated to
Canada.

In addition, supplementary data have been created to provide
researchers with additional information that may be useful in analyses
of migration. For instance, for all the communities surveyed by the
Mexican Migration Project, data at the community and municipal level
have been collected and compiled. Detailed environmental data are
also available at state level, including information on such variables as
type of weather, land use and degradation, and historic monthly rain
(from 1941 to 2004).
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Introduction

Given the increasing concerns about migration and growing
environmental problems worldwide, it is not surprising that the
scientific community and policy makers have become quite focused
on the linkages between the environment and migration, and on how
these linkages tie in with concerns about poverty and prospects for
sustainable development. The quotation above reflects this increased
focus on migration—environment linkages, and the importance of
understanding them better. Indeed, it has become fashionable to view
migration as a major proximate cause of environmental degradation
in the world, and as a major anthropogenic factor involved in the
complex human population—environment nexus. At the same
time, environmental factors are often considered, especially in the
popular media, as major factors in inducing or forcing population
movements. However, there is almost no solid empirical evidence on
the latter, and even the former, which has been the subject of recent
research, has rarely adequately separated out the impacts of human
population movements from those of many other coterminous factors
hypothesized to affect the environment, including other sources
of human population growth. This uncertainty is due to the lack of
adequate data on migration and the environment, as well as the lack
of a clear theory for causally linking them.

This chapter examines some existing methods of collecting data on
migration (both internal and international) and on the environment,
and ways of measuring both, for the purpose of investigating their
interrelationships. The lack of reliable evidence on the relationships,
and other challenges, are highlighted through a review of types of
studies in the scientific literature, resulting in recommendations
for better methods of data collection and analysis. The latter will be
illustrated by an experimental survey designed and carried out in rural
Ecuador in 2008. To put that discussion in context, and to promote
improvements in relevant data collection, some pertinent theoretical
perspectives are first reviewed, as are issues in the definition and
measurement of migration and environment, and data collection
experiences in the few published studies that attempt to quantitatively
investigate migration—environment interrelationships.
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This chapter focuses on developing countries — particularly rural areas
— since that is where the main issues are, with respect to human
relationships with the environment, along with the related key issues
of poverty, human welfare and threats to biodiversity. There will,
therefore, be little discussion here of the direct impacts of migration
on urban environments, or of the impact of urban environments
(e.g., lack of space, greenery, but plenty of pollution, in many forms)
on migrants. The reason is that the focus in this publication is on the
relationships between human migration movements and the natural
environment, rather than the artificial or man-made environments
that dominate cities and smaller urban areas. However, the chapter
will deal with the relationships in both directions — from the natural
environment to migration (attracting or detracting migrants), to the
impacts of population movement on the natural environment. It will
also look at migrants’ areas of origin and destination.

The chapter does not consider relationships between sudden natural
disasters and migration or how human habitation or manipulations
of the physical environment can make ongoing climactic events or
natural disasters much worse than they would otherwise be3, as they
are covered elsewhere in this volume (see Naik Chapter 5; Warner et
al. Chapter 4 in this volume). Instead, the focus is on the gradual and
cumulative environmental impacts of increasing human populations
resulting specifically from migration, rather than from other causes
of population growth (such as natural population growth, defined as
fertility minus mortality) — affects the productivity of land, resulting
from deforestation, soil erosion and other forms of land degradation.
Similarly, with respect to the impacts in the other direction, the
discussion concentrates on the impact of gradual declines in land
productivity on out-migration.

The topic of global climate change is also only briefly addressed here
(see Kniveton et al. Chapter 2; Leighton Chapter 6 in this volume),
partly so as to focus on specific, measurable linkages in particular
environments where sufficiently detailed data can be collected and
measured to isolate migration—environment linkages from other
factors affecting the environment for particular populations. That the
Earth has been experiencing significant anthropogenic transformation
since the industrial revolution and the related population explosion of

3 For example, a greater human population (which may be due partly to in-migration) living in or near to areas susceptible
to flooding, volcanic eruptions, hurricanes/typhoons, and earthquakes guarantees a greater disaster measured as human
populations displaced or killed by such disasters.
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the past two centuries, and that this is causing major climate changes
and reductions in the habitability of parts of the planet (Oliver-Smith
& Shen, ibid:, p. 12) is now widely accepted by scientists. The effects of
climate change on human migration may eventually come to constitute
“the greatest single impacts of climate change” (Intergovernmental
Panel on Climate Change, 1990, cited in Brown, 2007).* Even now,
significant future impacts on human mobility and displacements of
populations are beginning to be seen and anticipated in many places,
such as the Himalayas, the Ganges and Mekong deltas, the Nile delta,
Mexico and Central America, the Sahel, and Island states (Warner et
al., 2009).

Finally, this chapter does not engage in the controversial and
emotionally charged debate about ‘environmental refugees’” — how
many there are, how important they are, or even if they exist (see
Zetter Chapter 8 in this volume). By adopting the term refugee, that
debate has given those “compelled mainly by sudden or gradual
environmental change” implied rights of refugees, even though the
United Nations High Commissioner for Refugees does not recognize the
term. Indeed, the lack of common definitions has contributed to the
confusion about, and exaggerated estimates of, present and possible
future ‘environmental refugees’ (El Hinnawi, 1985; Hugo, 1996; Myers,
1993, 2002; Black, 2001; Bates, 2002; Lonergan, 1998). A much better
and more general term is ‘environmental migrants’, defined by IOM as:

“persons or groups of persons who, for compelling reasons of sudden
or progressive changes in the environment that adversely affect their
lives or living conditions, are obliged to leave their habitual homes, or
choose to do so, either temporarily or permanently, and who move
either within their country or abroad”.

(IOM Discussion Note: Migration and the Environment,
MC/INF/288, 1 November 2007).°

4 The impact of greenhouse gases on global warming and thereby on melting of glaciers and the polar ice packs, which

@

causes sea-level rise, have attracted great attention. Models are estimating the impacts on coastal flooding and population
displacement, and even the possible disappearance of island states below the sea. The Prime Minister of the Maldives is
considering using state resources to purchase land on a continent (Schmidle, 2009). Among the many recent references
on this issue in the professional literature is Dasgupta et al. (2009).

A glossary of terms related to migration is available at: http://www.iom.int/jahia/webdav/site/myjahiasite/shared/
shared/mainsite/published_docs/serial_publications/Glossary_eng.pdf.
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In this chapter, the focus is on relationships between gradual changes
in the environment and migration which involves a change in residence
across administrative boundaries, whether internally or internationally.
Both the effects of environmental factors on the move, and the
consequences of the move for the environment are considered.

Thus this chapter addresses the major form of human population
redistribution which has been occurring across the globe over the past
century — the exodus of people from rural areas —and its linkage to
the environment. It therefore focuses on the effects of environmental
factors on inducing out-migration from rural areas, and the impacts of
that migration on areas of destination, also rural locations. The focus
on rural areas reflects the focus on the natural environment. In terms of
evaluating the environmental effects on out-migration, therefore, only
rural areas of origin are considered. Similarly, regarding the effects of
migration on the environment, the focus again is on rural areas. Thus,
although the relevance of environmental factors on any type of out-
migration from rural areas of origin to any type of destination is of
interest, the chapter is concerned with impacts only on rural areas of
destination, whether domestic or international, including migration to
the agricultural frontier.® Indeed, migration to the frontier, to establish
new farms, has been a dominant aspect of population distribution in
the past four decades in much of Latin America, Africa and Asia, and
is of particular interest in terms of its environmental impacts, due to
its association with deforestation of tropical forests and the resulting
serious loss of biodiversity (Cincotta & Engleman, 2000; Oglethorpe et
al., 2007).

In sum, the main purpose of this chapter is to review recent research
and to suggest better methods of data collection that will facilitate
improved understanding of the migration—environment nexus. Key
areas of research for understanding and investigating the linkages
between migration and the environment will be reviewed first, focusing
on rural areas. The neglect of environmental factors in research on
human migration will later be seen to be part of a larger shortcoming
in migration research: the very limited research on the impacts of

contextual factors on migration.

6 The agricultural frontier is where the land area used for agriculture (crops or animal husbandry) is being increased at the
extensive margin —that is, at the edges of the existing lands used for agriculture. This usually means the expansion of lands
used for agriculture, or agricultural extensification, into tropical forest, swamplands or dryland areas not previously used
for agriculture.
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2. The current state of knowledge

Three bodies of knowledge or areas of research are particularly
relevant and are reviewed below. They provide guidance on the
kinds of information to be collected when investigating migration—
environment linkages: (1) the impact of migration on land use,
including the environment, in areas of both destination and origin;
(2) the determinants of migration; and (3) the role of environmental
factors in inducing out-migration from rural areas.

Changes in land use/land cover and the impacts of migration

Going beyond the classic studies of population impacts on land by
Malthus (1798, 1960 ed.) and Boserup (1965), significant research has
been carried out in recent years on land use and land cover change
(LULCC), using methods from both the social and geographic or spatial
sciences (see, for example, reviews by Geist & Lambin, 2001, 2002;
Walsh & Crews-Meyer, 2002; Entwisle & Stern, 2005). Research on
LULCC in tropical forest areas has identified a number of key drivers of
land use change, including government policies, such as tax subsidies
to ranchers or requirements that a certain minimum percentage of
land be cleared in order to receive a land title (Hecht, 1985; Schmink
and Wood, 1992; Kaimowitz et al., 1999), national and international
markets (Walker at el., 2000), logging (Sierra & Stallings, 1998;
Mertens et al., 2001), large-scale agriculture (Walker et al., 2000), fires
(Cochrane et al., 1999; Nepstad et al., 1999), mineral and oil extraction
(Pichon & Bilsborrow, 1997; Walsh et al., 2002), and road construction
(Heckandon & McKay, 1984; Joly, 1989; Rudel & Horowitz, 1993;
Chomitz & Gray, 1996; Nelson & Hellerstein, 1997; Pfaff et al. 2007 ).

A commonly cited key driver is the migration of colonists to the forest
frontier, especially small-holder agriculturalists (World Bank, 1991;
literature reviews in Lambin et al., 2001; Geist & Lambin, 2002). In
Latin America, this migration has occurred throughout Central America
and Mexico (Shelhas, 1996; Bilsborrow & Stupp, 1997; Sader 1997,
Carr, 2008) as well as in the Amazonian countries, including Bolivia
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(Kaimowitz et al., 1999), Brazil (McCracken et al., 2002) and Ecuador
(Rudel & Horowitz, 1993; Bilsborrow et al., 2004). Studies on Africa
and Asia also find large impacts of migrants on forest cover —in Kenya
(Little, 1987); Sudan (lbrahim, 1987; Bilsborrow & Delargy, 1991);
Senegal (Sessey & Mohamed, 1997); Nepal (Shrestha, 1990); Thailand
(Cropper & Griffiths, 1999; Panayotou & Sungsuwan, 1994), the
Philippines (Cruz, 1997) and Indonesia (Whitten, 1987). However, it
should be noted that very few of these studies directly relate migration
or migrants to the loss of forest cover: most just correlate the latter
with total population size or change. One exception is a study in the
canton of Sarapiqui, Costa Rica, where migrants moved into the area
to plant crops and raise cattle, causing the population to quadruple
between 1963 and 1983, and forest cover to decline from 70 per cent
to 30 per cent. Another study, also at an aggregate level, relates to the
Brazilian Amazon, where Wood and Skole (1998) found deforestation
at the municipal or district level linked to in-migration to rural areas.
In the northern Ecuadorian Amazon, following the discovery of oil in
1967, forest cover fell from virtually 100 per centin 1970 to 56 per cent
in 1990, on a representative sample of farm plots, falling further to 45
per cent by 1999 (Bilsborrow et al., 2004). Similar dramatic declines in
forest cover have occurred in various states of the Brazilian Amazon,
characterized by heavy in-migration to frontier areas, including Acre,
Mato Grosso, Para, Rondonia and Santarem.” Despite this evidence,
the origins of spontaneous migration to frontier areas and the factors
pushing people to migrate from other rural areas to the frontier have
received almost no attention in the literature, even though such
migration is a key contributor to the deforestation.

The above-mentioned literature is the most developed with respect to
providing evidence on the impacts of migration on the environment
— principally via its effects on the expansion of the agricultural frontier
through clearing for farms. While this is the key area of recent research
on migrationimpacts on the environment, the hypothesis that migrants
tend to have greater impacts on the natural environment than non-
migrants in areas of destination is not new, and arises out of the belief
that migrants do not care as much about the destination area since

7 But there is by no means a one-to-one correspondence between human migration to a frontier area and loss of forests or
other vegetation cover. The latter depends on what land use practices are adopted by the migrants. In southern Honduras
and in the Brazilian Amazon, cattle farming, which need not involve many people, is the main cause of deforestation
(DeWalt, 1985; Hecht, 1985; Humphries, 1998; Walker et al., 2000). For a region-wide study on Latin America, see
Bilsborrow and Carr (2001).
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it is not their home, or because they bring concepts and practices of
resource use from their own areas of origin which are inappropriate
for the area of destination. In the case of the Amazon, Browder
(1995), Pichon (1997) and Perz (2003) suggested this, while Bilsborrow
(1992) found state-sponsored, organized transmigrants had much
smaller deleterious impacts on their destination environments than
spontaneous migrant settlers. Similarly, based on data collected for
599 households in 17 coastal villages in northern Sulawesi, Indonesia,
Cassels etal. (2005) found that migrants are more likely to live in villages
with low environmental quality due to their poverty but have fishing
practices that are no more ecologically destructive than those of native
residents. The authors conclude that the topic would be much better
addressed with longitudinal data, to determine whether migrants
degraded the resources after arriving, or whether they were simply
forced by poverty to settle in the more degraded environments.

A much broader and more compelling research topic relates to the
effects of international migration, particularly from developing to
developed countries, on households, communities and countries
of origin: does such migration contribute to economic development
and, if so, how — via remittances, transfers of technology brought by
emigrants during visits or brought by returning migrants? Another
distinct body of literature has linked international migration to
resource degradation in destination countries. Some of this literature is
fundamentally anti-immigrant (and some is Neo-Malthusian — against
any population growth, whatever the cause), and does not specifically
relate degradation in any particular location to an increased population
of immigrants but rather only to a general increase in population.
Another body of literature, with limited research evidence, links
large refugee settlements to environmental deterioration around the
settlements, due to depletion of forests and vegetation for fuel and
mining of surface and ground water.

Since migration to the frontier is predominantly from other rural areas
of the country, as in the case of the Ecuadorian Amazon, where 85 per
cent of the migrants up to 1999 were from rural origins (Bilsborrow et
al., 2004), then the declining rural population density often observed
in migrants’ areas of origin may, depending on adaptations in land use
by the remaining population, result in less pressure on the land and,
hence, spontaneous reforestation. Similar population movements out
of rural areas have occurred throughout the developing world, led by
Latin America where the absolute size of the rural population has been
decliningforseveral decadesin mostcountries (Bilsborrow, 2002; United
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Nations, 2008). Several interesting studies exist on the impacts of out-
migration on origin area environments. Thus, in the Camacho valley of
Bolivia, out-migration led to less grazing of animals and less pressure
on the environment (Preston et al., 1997). In China, the massive rural—
urban migration of the so-called ‘floating population’ (those who did
not have a hukou or residence permit) has led to population declines
in many rural origin areas of Szechuan and other central provinces,
although at the same time, farmland and green vegetation are lost as
urban areas expand onto nearby land (Heilig, 1997; Seto et al., 2002).

There are a few studies on the consequences of out-migration from
rural areas for the re-growth of vegetation in areas of origin, based on
international migration. This is a fruitful area for research, and could
be carried out at the micro level using data from household surveys,
satellite imagery or both (see sections 3, 4 and 5 below). One study
that does examine precisely such impacts of migration on a rural area
of origin, albeit for a very limited dataset, is that by Radel & Schmook
(2008). The authors collected data in 2003 on 203 households in 14
ejido communities® in the southern Yucatan peninsula of Mexico (states
of Campeche and Quintana Roo, around the Calakmul Biosphere
Reserve), on rural households with and without international out-
migrants to the United States of America (USA). They found that
migrant households cultivated significantly less farmland than non-
migrant households, leading to some forest recovery on their lands.
The authors attribute this to the effects of receiving large remittances,
which makes the hard labour of cultivation less necessary for
supporting the origin household. If the total per capita incomes of the
two types of households are similar, it would imply that households
without remittances must work harder to earn the income equivalent
to the value of remittances received by the other households. Still, the
economic welfare of migrant households improved, as they had more
assets and were not working so hard. The authors concluded elsewhere
that the case “illustrates the need to incorporate the role of globalizing
household economies into forest transition theory” (Schmook &
Radel, 2008: 891, 905).° Indeed, international market factors affect the

8 Ejidos are rural communities with communal landholdings that account for about 70 per cent of the Mexican farm
population and half of Mexican farmland.

©

Forest transition theory has been developed largely to describe the historical experience of developed countries of first
clearing forests for fuel, house construction and especially agricultural expansion; however, as these countries developed
economically and fertility and population growth declined, they have come to intensify their agricultural production
(increase output from land through increased inputs of capital, irrigation and chemical inputs) and also import more of
their natural-resource-based products from developing countries, allowing their own forests to regenerate (Perz & Skole,
2003).
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prices of locally produced commodities, which affects land and labour
use decisions of populations in even the most isolated parts of the
globalizing world. But while the study is interesting and important,
focusing on a neglected topic of growing importance worldwide, it has
several methodological limitations. First, the sample of communities
is stratified on the basis of distance from the main north—south road
through the main local town, Xpujil, though that is not representative
of the local ejido population (unless the data were weighted, which is
not stated). Probably more important is the fact that the sample itself is
very small, with only 48 of the 203 households having an international
out-migrant — equivalent to 3.4 per community. Finally, the methods of
analysis are purely descriptive: in the absence of multivariate analysis,
it is not possible to firmly attribute the causes of forest re-growth to
the effects of remittances on reducing farm effort of recipient families,
rather than to other factors that differ between households with and
without out-migrants, even though it seems plausible.

A similar, earlier study by Jokisch (2002) investigates the effects of high
levels of out-migration to the USA from two rural communities in Canar
province of the Ecuadorian Sierra (a province of high emigration to
Spain as well as the USA, especially since 1996). Jokisch hypothesized
that emigration could have led to either agricultural abandonment
or agricultural improvements, but found no evidence of either in the
two communities. Instead, international migration had led to large
remittances that were invested in luxury houses and purchases of
land around urban areas, which were often converted to peri-urban
housing. Despite the author’s conclusions, the impact of the emigration
on the natural environment would be considered negative, given
that the area of farmland was reduced as a result of the emigration.
Jokisch attributed the lack of investment in agricultural crops to the
low returns to cultivation prevailing in the area, due to the lack of
irrigation. He notes that, for decades before, temporary migration
and off-farm employment had long been important ingredients in
household livelihood maintenance, and that, once international
migration emerged as significant, remittances came to be depended
upon as a source of household income in origin households, which
used them to build nice houses as symbols of success of the emigrant,
leading to “rural gentrification” of the countryside (ibid: 547). Jokisch
viewed this process as fomenting further emigration, and possibly
eventually leading to increased replacement of crops by pasture as
a less intensive form of land use, creating a new twenty-first century
generation of ‘hacendados’ (owners or managers of a hacienda).
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Out-migration from rural areas may have not only environmental
impacts but also impacts relating to gender. Collins (1986) found that
male out-migration resulted in the deterioration of stone terraces used
for agriculture (and, hence, agricultural production) in the Peruvian
Andes, since the maintenance of terraces is a highly labour intensive
activity usually carried out by men. The same phenomenon was
observed on an island in Lake Victoria, Kenya (Conelly, 1994).

A recent paper on China (Song et al., 2008) investigates the
relationships between migration and the environment at the macro
(provincial) level. It illustrates both the advantages and limitations of
using existing data for large areas from satellite imagery and population
censuses or surveys to study the relationships between migration and
the environment. In this study, the environment is characterized by
vegetation cover, so the change was the change in vegetation cover,
measured by the NDVI.!® Vegetation cover in 8 km x 8 km pixels or
square areas on the ground were measured from satellites, and used
to quantify the change in the mean (across all pixels) provincial level
vegetation in 1995-2000 compared to 1985-1990. Changes in mean
annual temperature and mean annual precipitation were controlled
for in the statistical model in which the dependent variable is the
change in the mean coverage of vegetation for the province. The key
independent variable of interest was migration, which was measured
as the sum (based on the 1990 and 2000 census data, each of which
included a question on place of residence five years earlier) of in-
migration, out-migration, and intra-province migration. Given that most
internal migration in China is rural—urban, then, of these three types of
migration, out-migration from rural areas will tend to reduce pressures
on land and thereby potentially lead to re-growth of vegetation. In-
migration is usually to urban areas, which involves a physical expansion
of the urban land area onto the surrounding countryside and, hence,
urban consumption of green areas. A priori, the effect of the urban
sprawl in areas of destination of migrants might be expected to be less
than that of out-migration from rural areas, in which case a province
with high levels of both in- and out-migration would be expected to
experience a higher level of increase in vegetation over time than one

1 The abundance of vegetation was measured by the Normalized Difference Vegetation Index (NDVI), which is a widely
used measure of greenness of vegetation on the ground, as detected by satellites — specifically the Advanced Very High
Resolution Radiometer, on National Oceanographic Atmosphere Administration (NOAA) satellites. The spatial resolution
is crude (8 km x 8 km) but this facilitates covering broad geographic areas (Tucker et al., 2005).
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with low levels of both. But the authors did not examine this, instead
analysing the effects of the three types of migration on vegetation
separately. Surprisingly, it was the effect of in-migration that had the
strongest and statistically most significant linkage to the change in
vegetation —in other words, the greater the in-migration to a province,
the greater the loss of vegetation. Even more surprising is the fact that
the greater the out-migration in a province, the greater the negative
impact on vegetation cover — which is the opposite of what is expected
(ibid: 5075), although the effect was not statistically significant. But
this unexpected result may have a logical explanation. Migrants to
urban areas often sent back considerable remittances that could have
been used to build larger houses and change land use (ibid: 5076). For
example, remittances could have been used to buy farm machinery and
even increase the area used for agriculture (at the expense of forests).
But there may be another explanation for the lack of an observed
effect of out-migration (which decreased rural population density) on
the regeneration of vegetation: it takes time for vegetation to re-grow,
so the effect may not show up in satellite imagery in such a short ten-
year reference period, but may appear in the future. In contrast, the
effect of urban sprawl is immediate. Thus, further studies are needed,
at not only an aggregate level and over a longer time period, but also
at the smaller/micro area and household level, in China as well as in
other countries. Indeed, the authors conclude that “migration should
be an important factor in making environmental policies” in China and
that it is “important for policy-makers in China to take the impacts of
migration on vegetation growth into account while making policies

aiming at sustainable human—environment relations” (ibid: 5078-9).

The determinants of migration

A large body of work dating back to Ravenstein (1885, 1889) has
considered the many economic, social, demographic and other factors
that can influence migration. Migration theories are summarized in
Ritchey (1976), De Jong & Gardner (1981), Bilsborrow et al. (1984),
Massey et al. (1993), and White & Lindstrom (2005). Migrants are
generally considered to be motivated by differences in economic
opportunities and amenities between origin and destination areas,
or by differences in ‘place utility’ (Wolpert, 1965), which traditionally
meant mainly opportunities for employment and land ownership.
Early micro-level research highlighted the importance of personal
characteristics in determining which persons in a household migrated,
such as age, sex, education and work experience or human capital.
Prospective migrants have been hypothesized by economists to
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compare the economic costs and returns of migration (Sjaastad, 1962;
DaVanzo, 1981), i.e., estimating the expected returns (or income)
of alternative places of residence compared to the current place of
residence, and then moving if a destination offered a higher income
than the present place of residence, taking into account the costs
of migration. Todaro (1969) extended the human capital model of
Sjaastad by noting that migration is more responsive to expected than
actual wage differentials — in other words, that prospective migrants
take into account the probability of being employed as well as the
expected wages. In contrast to the focus of economists on income,
sociologists have considered broad sets of push—pull factors (Lee,
1966) and the roles of social networks or social capital (see references
below). Finally, geographers focus on locational factors. Indeed, since
Ravenstein (1885, 1889), distance to potential destinations has been
thought to have a significant negative effect on migration (e.g., Henry
& Bilsborrow, 2007).

In recent decades, migration researchers have begun to investigate
the implications of the fact that individuals do not make migration
decisions in isolation, but in a broader context. To begin with, the
household context is seen as particularly important for migration in
the developing world, where the migration of household members is
seen as reflecting household-level survival and income diversification
strategies (Mincer, 1978; Arguello, 1981; Hugo, 1981; De Jong &
Gardner, 1981; lbrahim & Ruppert, 1991). Thus, in the ‘household
survival strategy’ approach (Arguello, 1981), households are seen
as allocating household members (labour) to alternative uses/
employments and locations, such as farming their own land or that of
others, off-farm employment, and even sending a household member
to another location to work. The latter reduces consumption needs/
pressures on the household, but it may also raise its income if the
migrant sends remittances that are greater in value than the migrant’s
prior contribution to household income. Similarly, the ‘new economics
of labour migration’ (Stark & Bloom, 1985; Stark & Lucas, 1988; Stark
& Taylor, 1991) views migration as a way in which households diversify
risk, by allocating labour to different kinds of work.

Household characteristics that are consistent with these theories and
are thought to influence migration include household size, household
income and assets, land ownership, perceived relative deprivation,
and previous migration experience and migration networks.

However, migration decisions are increasingly recognized as being
made in a broader socio-economic-institutional context, as seen
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in political ecology (e.g., Blaikie & Brookfield, 1987) and focuses on
structural factors (Wood, 1982). Social relationships and networks,
of the community or ethnic group as well as the household — both in
the community of origin and in potential destination areas — may also
have effects (Massey & Espinoza, 1997; Davis et al., 2002; Cassels et
al., 2005). Many other aspects of the local origin community and the
larger regional context in which it is imbedded may also influence out-
migration. In the case of international migration, the relevant context is
the nation state, including policies and regulations of the origin country
pertaining to emigration and of the destination countries considered
with respect to immigration. Such national contextual factors include
wage levels and employment opportunities (consistent with Sjaastad
and Todaro, above); geographical accessibility to roads and cities; land
size and ownership (the focus of Shaw, 1974, and others, including
Bilsborrow et al.,, 1987); community infrastructure endowments,
including schools, health clinics and government services; population
size and density; and markets. Yet, despite the strong theoretical case
for the incorporation of contextual factors in studying individual and
household migration decisions (Wood, 1982; Bilsborrow et al., 1984;
Findley, 1987; Massey, 1990), there have been few studies in which this
has been done using appropriate statistical methods (Boyle & Shen,
1997; Zhu, 1998; Henry et al., 2004, Kulu & Billari, 2004; Barbieri et al.,
2005, 2009). Thus, contextual factors have been much discussed but
little studied in relation to the causes of migration, with environmental
conditions in origin areas hardly studied at all (see next section).

Effects of the environment on migration

Literature from cultural ecology (e.g., Sandor & Furbee, 1996) and
agricultural and development economics (e.g., Reardon & Taylor,
1996) documents the direct dependence of rural households on
the natural environment (land, soil, forest and water resources)
for their livelihoods, since the time of hunters and gatherers to the
beginning of agriculture some 10,000 years ago. Even though, since
2008, over half of the world’s population now lives in areas defined
as urban (UNFPA, 2008), humankind is still dependent on the natural
environment for its food, water and recreation, even while seriously
degrading the environment across the planet. Degradation of land
resources, including soil degradation (Zweifler et al., 1994, on the
Dominican Republic; Kalipeni, 1999, on Malawi), deforestation (Sessay
& Mohamed, 1997; Godoy et al., 2002), floods (Kayastha & Yadava,
1985), and drought (Findley, 1994; Henry et al., 2004; Owens et al.,
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2003), undermine the sustainability of rural production systems and,
hence, livelihoods, which is likely to stimulate rural out-migration,
once a threshold or tipping point is reached.

Thus, these kinds of gradual environmental deterioration are likely
to induce out-migration from rural areas, whether to other rural
areas (rural—rural migration, which has received little attention in the
literature despite its still being greater than rural-urban migration, in
many developing countries!?) or to other destinations. The generally
negative environmental impacts of this type of out-migration, when
it becomes in-migration at agricultural frontiers, have received the
bulk of researchers’ attention (Bilsborrow & Hogan, 1999; Geist &
Lambin, 2001; Bilsborrow, 2002). Thus rural-rural migrants have often
escaped environmental degradation in areas of origin, only to induce it
elsewhere, creating an ‘environmental cascade’ (Charnley, 1997).

An extension of this discussion is found in the literature on
‘environmental refugees’, mentioned in the introduction in section 1
above, which has built upon good studies on the short-term effects
of major natural disasters (Hugo, 1996; Hunter, 2005) and anecdotal
evidence from case studies (Hamilton et al., 2004; Jiang, 2005; Carr,
2008) to claim that millions of persons become ‘environmental
refugees’ each year. While there are instances of major sudden natural
disasters (earthquakes, floods, etc.) forcing thousands of persons
to leave their homes and livelihoods suddenly, these are usually
temporary population displacements. Up to now, there have been few
quantitative studies that have explicitly tested the effects of gradual
environmental degradation on out-migration, such as deforestation,
climate change, or soil degradation, leading some authors to question
whether such an environment—migration link exists. In a review of the
literature from the past 50 years, of 321 publications, including 153
articles in peer-reviewed journals and 29 books, Moriniere (2009: 26)
found only two articles in which the authors investigated the effects
of environmental factors on out-migration, based on quantitative
multivariate methods.

1 n a review of the 14 developing countries with available data, mostly from the 1970 and 1980 rounds of censuses of
population, rural-rural migration was greater than rural-urban in ten of the 14 countries. In fact, urban—urban migration
was the largest of all of the four mathematical types of migration (the fourth being urban—rural) and, hence, larger than
either rural-urban or rural-urban, in eight countries, with rural-urban and rural-rural each largest in three. As countries
become more urban, this is an inevitable consequence, with urban—urban migration being the largest in all four Latin
American countries in the study (Bilsborrow, 2002; United Nations, 2001a).

Migration, Environment and Climate Change: Assessing the Evidence



In fact, there are more, but most of the few quantitative studies on the
environmental effects on out-migration have examined only the effects
of rainfall or lack thereof (Faulkingham & Thorbahn,1967; Findley,
1994; Henry et al., 2004; Gutmann et al., 2005; Schmidt-Verkerk,
2009), and find that, while drought usually stimulates out-migration
because of its effects on depressing household production and
incomes (Findley, 1994; Roncoli et al., 2001; Henry et al., 2004; Meze-
Hausken, 2000), in a few cases it has suppressed out-migration (Henry
& Bilsborrow, 2007). While most of these studies on climate effects
use data on rainfall, from either country sources or global precipitation
data archives, qualitative methods were used in a study of two villages
in the Zacatecas state of Mexico, where Schmidt-Verkerk (2009) found
that drought provoked out-migration to other internal destinations in
Mexico but had no effect on international migration.

Most of the few studies that have examined the effects of environmental
factors other than rainfall/drought have significant methodological
limitations, including both unclear conceptual approaches and clear
measurement problems. For example, Ezra and Kiros (2001) studied
the factors involved in out-migration from 2000 households®? in 40
villages in a drought-prone area comprising three northern regions of
Ethiopia, based on a 1994-95 survey of households and communities.
The 40 villages were classified as ‘vulnerable’ (to drought) and ‘less
vulnerable’, based upon opinions of Ministry of Agriculture and local
government officials. Data were collected using a migration history
format (as in the Ecuador study described in section 5 below). Using
a multi-level statistical model, Ezra and Kiros found that there is more
out-migration from the vulnerable communities. But community
vulnerability is defined in a totally subjective manner, there being no
objective measures of either household or community environment or
vulnerability. Nevertheless, out-migration was highest by far precisely
in the year of the drought (1984), indicating a strong immediate impact
of the environment on out-migration.

2 Fifty households were selected from each village. Any time the number of households is such an exact round number,
and especially when coverage appears to be 100 per cent, one must be suspicious: it would appear that non-found or
non-responding households were simple replaced, though this is not specified. It also raises questions about whether the
sample is a probability sample, in which the probabilities of each household being selected is fixed and known, a priori.
Any replacement house had more than one chance of being selected. The author also uses the term, “new economics of
migration”, omitting labour.
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In another study, focusing on sample attrition, Rindfuss et al. (2007)
examined the effects of local forest cover on out-migration from Nang
Rong, Thailand, with forest cover measured from satellite data as the
percentage of the land within a 2 km buffer around the village centre.
Villages with more forest cover were found to have more rather than
less out-migration. But there are other possible explanations for this
unexpected finding: areas with more forest are on steeper slopes, are
less adequate for agriculture, and are less accessible to roads (there
were no controls for topography, duration of settlement or accessibility).
In another study based on Asia, on data from 1974 households in the
Chitwan Valley of Nepal, Shrestha & Bhandari (2007) found that the
greater the time it took to collect firewood, the more likely was out-
migration from the household. They interpreted this as indicating the
importance of “environmental insecurity” on out-migration, although it
is difficult to believe that firewood shortages alone could be a significant
cause of out-migration. In fact, they had no objective measures of the
environment or even land use in their study, the sole environmental
variable being the reported time it took to collect firewood. In another
study, Chopra and Gulati (2001) investigated whether environmental
degradation drove out-migration in semi-arid central India, but
used only crude indirect, aggregate measures of both out-migration
(whether the sex-ratio changed over time, with a decline providing an
indirect indicator of male out-migration) and environmental change
(a change in livestock composition). Another study on Nepal yielded
different results: Massey et al. (2007) investigated the relevance of
origin environmental factors to out-migration (referring to the migrants
as “environmental refugees”, although they were only ‘environmental
migrants’, since they remained within Nepal), with the environment
measured by perceived declines in land productivity over time and the
perceived increased time that it took to gather firewood. Both were
linked to increased mobility within the immediate vicinity, but were
not associated with long-distance mobility — which is a much more
significant type of migration.

In fact, there have been very few studies that focus specifically on the
effects of environmental factors in rural areas on out-migration. In most
of the studies on environment—migration linkages mentioned above, it
was not a central issue from the beginning of the data collection, but
rather an afterthought. An important study by de Janvry et al. (1997),
supported by the Natural Heritage Institute (NHI) (1997), illustrates
this point, in a study of the relevance of “environmental degradation”
to international migration from rural areas of Mexico to the USA. The
NHI (1997) report concluded there is a “strong correlation between
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environmental stress, poverty and population pressure, which can
lead to migration” (p. i), later clarifying (p. iv) that “high environmental
stress is associated with poverty ... and poverty with out-migration”.
While the latter two clauses are widely believed, that does not prove
that environmental stress causes out-migration. Indeed, it is worth
examining this unique study in more detail. The NHI report is based on
the empirical work of de Janvry et al. (1997), which used a household
survey, designed mainly for other purposes (the norm in this field of
research up to now), to investigate the relationships. The data are
from a 1994 survey of 1,543 households in 276 ejidos and indigenous
communities covering most of Mexico. From these households, 950
out-migrants were reported (de Janvry et al., 1997: 8). The section
entitled ‘Some hypotheses about the role of environmental factors’
does not, in fact, propose any hypotheses, nor does it mention any
environmental variables, or even use the word environment, instead
discussing poverty and employment. Later, four environmental
variables, all measured at the municipal or district level, rather than
at the level of the household, are hypothesized to be linked to out-
migration from households: (a) the percentage of households in the
municipality living in highly degraded (according to independent soil
studies) environments; (b) the percentage loss of forest cover from
1980 to 1990; (c) mean corn yield, as an ‘indicator of soil quality’;
and (d) a ‘population pressure’ variable defined as the inverse of the
average income from corn of households in the municipality (1 divided
by the product of mean corn yield and mean household size). The
latter variable cannot be construed as either a population pressure
or an environmental variable. The statistical results showed that the
effects of deforestation on out-migration from households were only
marginally significant (at the 10% level) and that there were no effects
from the other variables mentioned above.

While the model studies the effects of municipality or contextual
variables on household migration, it would be better to investigate the
effects of environmental factors at the household level, since that is
the level at which migration decision are made (contextual variables
reflecting the environment and other factors could also be included in
the statistical model). The results for environmental factors are quite
weak and thus do not support the conclusion of the parallel NHI (1997)
report quoted above. This example illustrates the pitfalls of studying
the environmental impacts on migration from data collected for other
purposes — leading to the use of very poor indicators of environmental
factors, which makes it difficult to draw clear conclusions about
whether there are environmental effects or not.
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Apart from forest cover, other aspects of household farm or community
land use may affect out-migration tendencies from rural areas Barbieri
et al. (2005, 2009) studied the factors associated with out-migration
in 1990-1999 from about 760 household farms in the northern
Ecuadorian Amazon, based on survey data originally collected in
1990 and 1999 to study land use. Out of 1,458 persons aged 12 to 59
present in the study households at some time during the decade, 398
left the migrant settler household to live elsewhere, mainly within the
Amazon region; about two-thirds moved to rural destinations, which
would usually result in increased deforestation, but the point here is
the association between land use and whether someone out-migrated
or not. Barbieri et al. (2009) observed that households with large areas
under crops had less out-migration, which was interpreted as reflecting
the greater demand for labour needed to raise crops, compared to
having land in pasture for raising cattle (many other variables, such
as household composition, education, farm size and location, were
controlled for, statistically). But, in this situation, it is not possible
to establish clear causality, since households that experienced out-
migration may have switched from crops to pasture after migration,
due to the loss of household labour. In any case, land use per se is not
an environmental variable; forest cover would have to have been used
instead if the purpose of the research was to study the environmental
effects on migration.

One study that was designed from the outset to collect data at the
micro level to assess the role of environmental factors on out-migration
from rural areas is that by Gray (2008). Gray collected data on 397
households in five contiguous drought-prone cantons (similar to US
counties) in the southern part of Loja province in Ecuador. The data
collected were from 18 census sectors comprising 36 communities.
This study served as a kind of pre-test for the larger study described
in section 5 below. Data were collected from the rural household
respondent on all persons in the household (migrants from the
household and non-migrants), who were aged 14 to 49 at any time in
the ten-year reference period, 1996-2006. Data were collected on the
person’s age, marital status, education, places of residence for over six
months, etc. Gray examined the effects of a number of variables in
the household survey on out-migration and the choice of destination
(internal or international), including five ‘environmental variables’ —
household total land area; land under corn; flatness of topography;
slope (linked to soil erosion); and precipitation, obtained from global
data on rainfall in one-kilometre pixels . Clearly, the first two are not
environmental variables, but rather a measure of household resource
endowments. Of the other three, only precipitation was found to have
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a statistically significant relationship to out-migration, with higher
rainfall linked to less out-migration to both internal and international
destinations (ibid: 464). While this does suggest some linkage between
the environment of origin and out-migration, the lack of compelling
results led to a study based on a much larger and more geographically
diverse dataset, together with a full set of satellite data imagery to help
measure certain aspects of the natural environment not measured in
household surveys (see section 5).

In most of the studies mentioned in sections here, environmental
factors were either measured unreliably or represented by unrealistic
proxy variables. In addition, in almost all cases, the data collection was
not specifically designed in order to study environment—migration
linkages, leading to many ‘proxy’ variables. In addition, a number of
social, economic and political factors possibly affecting out-migration
and its consequences were usually omitted, which has made it difficult
to accurately separate out environmental factors. Since efforts to
disentangle the many factors have been scant and rarely successful,
more research is required.

Returning to theory...

A flowchart can tie together the factors affecting migration and the
environmental consequences. Figure 1 below illustrates the multiple
ways in which a rural household in a developing country can respond
to pressures on its living standards, whether from health problems,
additional children resulting from high fertility, price declines in major
products, loss of a job, or environmental degradation. The multiple
possible responses are described by Bilsborrow (1987), who expands
on the work of Davis (1963). The left box refers to the farm household,
which has a given endowment of land, a house and other assets, and
is inhabited by household members of a given number, age, gender,
education, skill level, etc. In the event of any significant threat to its
living standard, it can react in multiple ways — a reaction referred to
as the ‘multiphasic response’. The more one response occurs, the less
likely it is that other responses will occur, since there is less pressure
for other responses. Thus, the farm household, if it has unused (forest
or fallow) land under its control, may simply clear more land (land
extensification) if its living standard is threatened. But this may have
unfortunate environmental consequences, increasing soil erosion
or future flooding as the cleared vegetation may have previously
retained water runoff from rainfall. Another possible response would
be to intensify agricultural production, by decreasing fallow time
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or using more irrigation or fertilizer, etc. This can have deleterious
environmental consequences as well, as indicated in the lower right
box. A third option would be for someone in the household to seek, if
available nearby, off-farm wage employment, whether urban or rural.
A possible fourth response — one that is more transcendental and
disruptive to their family life — would be for the whole household to
migrate to an urban area to seek employment, which has lesser and
only indirect environmental consequences, depending on urban and
rural consumption levels and patterns, and where resources are used
to satisfy them.?® Finally, a fifth option would be rural-rural migration,
involving the extensification of agriculture to lands elsewhere in
the country, provided such lands are available. The latter shows the
fundamental importance of roads and road building: if roads are
being built to open up or expand previously unused lands, such as
frontier areas, or if concessions have been granted to loggers or other
business firms to build access roads to extract timber, petroleum or
minerals (upper right box), this opens up new areas for land use.
Which of the five possible responses® is adopted by a particular farm
household depends on its own resource endowments and human
capital, as well as the contextual factors surrounding the household,
including resource availability, infrastructure and government policies
regarding land tenure, access to open or public lands, credit services,
taxes and subsidies, road construction, etc. While the environmental
consequences of rural-rural migration and agricultural extensification
usually appear to be greater because they involve opening up new
areas for agricultural use (especially frontier areas), land intensification
and extensification in situ, and rural-urban migration can also have
environmental impacts, as noted above.

13 1f migrants to urban areas are successful in increasing their incomes and then adopting more meat-intensive consumption
patterns, as has been widely observed in recent decades, and if meat is produced using land-extensive methods such as
grazing in the open, and if this, in turn, requires clearing forests to increase the area in pasture, then rural-urban migration
can have overall negative implications for the environment. This is a cycle that warrants further study.

14 Depending on the time frame under consideration and local conditions, other responses exist, including postponing
marriage and reducing fertility (longer-term responses, and the focus of Davis, drawing on Malthus), and international

migration.
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Figure 1: Rural household decision making, migration and the rural environment
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Environmental degradation is one of the possible household-level or
contextual factors (not specifically shown in figure 1) in the community
that could cause the rural household to respond in some fashion. In
the short term, for example, as land productivity declines due to soil
degradation (soil erosion, desiccation, nutrient loss, surface soil loss
from wind or water), the household could engage in any of the three
in situ responses indicated — extend the land area, intensify land use
(e.g., restore nutrients with fertilizers), or seek off-farm employment.
Indeed, these responses are preferable, since no one in the household
has to leave the home or community (Bilsborrow, 1987). But, as soil
degradation becomes more severe, only the latter option is viable,
and if that is not sufficient for the household to achieve its livelihood
aspirations, then one of the two forms of out-migration is likely.

Thus, migration may be viewed as part of a household survival strategy
but, within this strategy, who migrates depends on 1) the characteristics
of the individuals available in the household and their perceived
employment and wage opportunities as migrants in destinations being
considered; and 2) the characteristics of the household, including size
and composition and perceived needs or sense of deprivation. The size
and composition determine the presence of other household members
who could be alternative candidates for out-migration, or could replace
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the out-migrant in carrying out important household functions, such as
child care or farmwork. Seeing households as engaging in a household
‘survival’ strategy, whereby migration is an integral component, is
consistent with human capital, household survival, and income-risk
diversification theories, such as the new economics of labour migration,
discussed above. However, households are embedded in a larger
socio-environmental context, including the local community, which is
important for not only providing economic and social opportunities
for them but also shaping values and tastes. Other factors, such
as the maximum reasonable distance children would travel to get
to school, or the distance that members of the labour force could
reasonably go daily or weekly for work, depend on the transportation
resources of households (whether they have a vehicle or not) and
the local transportation infrastructure. These factors define and limit
the opportunity sets for community residents in the absence of out-
migration. Environmental aspects of the local community or region
may also be important, since the loss of forests, degradation of soils,
depletion of watersheds, or reduction of vegetation due to drought, for
example, in the larger community, will affect local livelihood prospects.
Soil degradation, for example, reduces the agricultural productivity of
land, reducing the demand for labour in the community as a whole,
which may lead to out-migration. Similarly, deforestation increases the
time/cost of fuelwood collection, with implications for the time and
energy remaining for household members to engage in agricultural
production, take care of their health, and maintain a good quality of
life.

It is the overall effect of these factors that, at any given time, causes
individuals and households to choose a particular set of livelihood
strategies and, if necessary, out-migration. The discussion here
therefore links ‘determinants of migration’ theory with the literature
on rural livelihood diversification strategies in the developing world
(Ellis, 2000; Reardon et al., 2001), which emphasizes the importance of
diversifying sources of income for risk avoidance and food security. It is
also consistent with the household survival strategy of Arguello (1981)
and the new economics of labour migration approach, described
above. Thus, the potential impacts of environmental factors in origin
areas on out-migration, and the potential impacts of that migration on
land use and the environment in destination areas, may both be seen
in the context of rural livelihood and survival strategies in low-income
countries.
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To summarize, the factors that may influence rural populations to
migrate from their places of origin include environmental factors,
while, at the same time, migrants may have impacts on their rural
destination areas. The former draws on the theory of migration, the
latter on the theory of land use.

Finally, those who migrate must choose from various types of
destination — other settled rural areas, urban destinations, frontier
areas, or international destinations. Migration to each type of
destination has different environmental implications. The risks and
opportunities presented by the various types of destinations are quite
distinct, and each type comprises many possible destinations, though
each household usually considers only a small number. Given the
differences in the types of destinations, the individual, household and
contextual characteristics that affect migration decisions are likely to
differ according to the types of destinations considered. This is why a
full model of the determinants of migration should take into account,
and model, the choice of destination type. This has implications for
questionnaire design in migration surveys, which is addressed in the
next section.
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3.

Data collection

What to measure

Migration

In investigating the relationships between migration and the natural
environment, there are various kinds of migrants that may be of
interest: internal, international and return migrants, long-term/
permanent versus short-term/seasonal/temporary migrants, and
even circular migrants and daily ‘commuting migrants’. These can be
narrowed down if a migrant is defined as someone who moves across
a political or administrative boundary to change his/her place of
residence.’ Obviously, international migration involves a movement
across a country border, whereas moves within a minor political unit (as
defined by each country), such as a district, municipality or county, are
not considered to be migration. This definition also excludes temporary
and circular migration, both of which may have effects on, and are
influenced by, the environment and may be substitutes for so-called
‘permanent’ migration — migration involving a change of residence.
Assessing the effects of these forms of temporary population mobility,
which may differ from those leading to a change of residence, is beyond
the scope of this chapter. However, it is possible that temporary
migrants are less concerned about their impacts on destination areas,
and therefore more destructive, than those permanently changing
their place of residence. Seasonal agricultural workers, for example,
may exploit the forests, water and other resources of the places where
they are working temporarily, with little concern for the environmental
consequences, since they have no sense of belonging or residing there.
This could also be true for refugees, even though they may be forced

5 Social scientists have debated and invented definitions of ‘migrant’, as can be found in Guy Standing’s A Typology of
Migrants, which provides a rather complete and imaginative ‘typology’ (Chapter 3 in Bilsborrow et al., 1984). Definitions
may also be found in documents of the UN statistical office, in the IOM Glossary cited earlier, and various textbooks,
including Siegel and Swanson (2004), which defines migration as “a change of residence between clearly defined
geographic units ... or between specifically designated political or statistical areas or ... type-of-residence areas (e.g., rural
to urban movement)” (p. 453).
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by circumstances to live for years in a country other than that of
their citizenship or previous residence, and have de facto changes of
residence during those times.

For most purposes, especially for policy formulation, we are primarily
interested in recent migrants —those who migrated within the past five
to tenyears. Nevertheless, for studying the relations between migration
and the environment, a longer time perspective is also useful, since
migrants’ impacts on the environment in the place of destination are
cumulative over time. Similarly, people may be forced to move due to
gradual degradation of the environment over many years, such as the
loss of soil fertility, which renders the land less productive.

For studies of the determinants or consequences of migration, it is
crucial to obtain data on the key characteristics of migrants and non-
migrants at both the individual and household levels in the same loca-
tions. At the individual level, this includes age, sex, educational attain-
ment, marital status, economic activity/employment, and motives for
migration (and for not migrating, for non-migrants). At the household
level, it includes household size and composition, education of the
household head and other members (beyond the person in question),
household assets/wealth and income, employment or other income-
generating activities of all members, previous out-migration of house-
hold members (which create household migration networks), and the
location of the house relative to transportation networks and sources
of employment, such as urban areas. Finally, it includes information on
remittances received, and their use by receiving households.

Thisisthe minimum information required for a study of the relationships
between migration and the environment at the household level,
although additional questions should, ideally, be included in order
to probe those relationships directly. These are referred to in the
following discussion.

Environment

The focus here is on aspects of the natural environment that may be
linked causally (in either direction) to human population movements,
rather than other demographic and socio-economic factors, such
as population size, population growth or production/consumption
patterns in general. This excludes measures of global climate change,
air pollution, issues of food security and generalized famine, loss of
biodiversity (although it is a direct consequence of loss of, or damage
to, habitats), health and infectious diseases, urban pollution (air, water
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or noise), water pollution or chemical contamination of land and
waterways from excessive use of fertilizers, pesticides or herbicides,
damage from mining or petroleum activities, mining or contamination
of underground water aquifers, etc., as well as all sudden natural
disasters.

Particularly relevant in a study of linkages between internal or
international migration and the natural environment are:

¢ land use, including forest cover;

e energy use by rural populations;

e use of common property resources;

e intrusions into protected areas;

¢ soil erosion and soil degradation;

¢ flooding/drought (and precipitation excesses and deficits).

For each of these variables, the focus is on changes that occur gradually,
over time, in an area or at the farm household level. The types of
change of interest will vary with the type of area: for example, semi-
arid areas, mountain environments, and rainforests are quite different
in their ecologies and anthropogenic risks.

Of particular interest is whether changes in any of the above
environmental variables influence out-migration from rural areas, or
are attributable to in-migration. One common scenario worldwide
may be soil degradation stimulating out-migration or the movement
of persons and households living in well established areas to other
areas, such as frontier areas, where they clear the forest to establish
new farms. Migrants who move to areas they are not familiar with may
have particularly injurious effects, such as in protected areas, either
directly by settling in or exploiting those areas (see Grandia el al.,
2001; Oglethorpe et al., 2007) or indirectly, by providing a market for
the sale of products by others who are exploitative (Liu et al., 2003).
Also, the influx of people may increase demands there for fuelwood
for cooking/heating or for trees for house construction, either of which
can significantly impact forest or vegetation cover (see citations in
Marquette & Bilsborrow, 1999). In-migration to rural areas will likely
also result in changes in land use — from clearing forests/vegetation to
growing food or cash crops, or raising cattle or other animals. If migrants
cannot find land in the destination area for their use, they (as well as
others already living in the area) may have to resort increasingly to using
common property resources, or exploiting protected areas. In settled
areas with agricultural households, in-migration increases pressures
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on the land, which, in the absence of significant compensating changes
in agricultural practices (e.g., improvements in crop rotation, use of
new hybrid seeds) or nutrient replenishment (from fertilizers), may
lead to soil erosion or degradation, from excessive land intensification
(see lower right of figure 1 above).

Similarly, the deterioration of the natural environment, as captured by
changes in any of the abovementioned variables, may stimulate the
out-migration of people who see the productive capacity of their land,
forests and water resources declining (see Textbox 1: Carrying capacity).
However, it is important to note that hypotheses about the impacts on
out-migration of some of the environmental variables listed above are
ambiguous. Thus, the loss of forest cover is likely linked to increasing
land in agricultural use, and hence to in-migration rather than out-
migration, regardless of its implications for ecological loss. Changes
in land use may also have complex effects — for example, a switch
from land- and labour-intensive short-cycle crops to pasture results
in a decrease in demand for labour and, hence, out-migration. While
increased population pressures may stimulate positive technological
change (Boserup, 1965), in the short term, the accumulation of
these pressures over time and the environmental degradation they
cause may eventually lead to a threshold or breaking point, inducing
households to migrate away.

Textbox 1: Carrying capacity

An intriguing but complicated concept is that of carrying capacity, which may
be defined as the productive capacity of the land, with a given technology.
This capacity is evidently impaired by any of the processes outlined above,
linked to increasing human population pressures (in the absence of changes
in technology). This capacity may be declining or not, in the absence of
migration, but is more likely to suffer with migration if the total population
rises. In addition, the increased population matched up against the constant
or decreasing carrying capacity implies an increasingly unsustainable situation,
with further land clearing or other land degradation occurring, or a migration
reversal (out-migration). The classic empirical study of carrying capacity, carried
out with the United Nations Food and Agricultural Organization, in Higgins et
al. (1983), showing large areas of the developing world, especially in Africa,
South Asia and Central America, as either already having populations beyond
their carrying capacity or likely to soon exceed it (based on their prevailing
low or intermediate levels of agricultural technology). The concept has been

16 Also known as a Boserupian response, as described by Boserup (1965). See also Bilsborrow (1987) and Bilsborrow and
Geores (1994).
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criticized as being static, since technology can change, increasing agricultural
production, and for assuming a closed economy — in other words, absence of
international trade, as a means whereby food deficit countries could trade for
food from surplus countries. The counter arguments are (a) is more productive
technology being adopted quickly enough in developing countries to keep
them ahead of the demands for food resulting from ongoing population
growth combined with urbanization and changing tastes towards more land-
using meat; and (b) have food deficit or marginal countries in the early 1980’s
really come to be successful in finding other export commodities to use to
earn foreign exchange to import the necessary food? A dramatic change in the
past quarter century (since the work of Higgins et al.) is the decline in fertility
rates and hence in population growth in most of the low-income countries of
the world, which reduces the extent to which food production needed to rise
to keep ahead of demand. But it may be precisely those countries where the
answer to the two questions above are negative that are lagging behind the
demographic transition to lower fertility, and becoming increasingly dependent
on food aid. In fact, it may be time to revisit this issue, to again reassess the
food security situations of developing countries around the world, in view of
ongoing trends in population growth and agricultural technology adoption.

How to measure migration and the environment
From household surveys
Migration

As noted above, questions are needed to clearly identify migrants
of interest — and their main characteristics, as well — for inclusion
in multivariate models to investigate either the environmental
determinants of migration or the environmental impacts of migration.
This leads to the development of several modules comprised of a
minimal number of questions, described below. It should be noted that
this discussion refers to the design of a project that seeks to determine
the relationships between migration and the environment based on
data from a single cross-sectional survey in which retrospective data
are collected about (1) the last move of a person from a household
surveyed, and (2) circumstances pertaining to that one move, including
environmental conditions. There is an alternative methodology of data
collection, described in the case study for Ecuador in section 5, below,
which essentially collects migration histories for current and former
members of study households.

Most questions proposed here are not discussed below, since their
relevance is self-evident, in the context of migration surveys. More
detailed modules and discussions of questions in the modules for
surveys of internal and international migrants are found in Bilsborrow
et al. (1984) and Bilsborrow et al. (1997), respectively. Only a few
key points that may not be clear are discussed below, following the
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prototype questions. The assumption here is that the household survey
questionnaire will already include the usual information on all current
members of the household through a household roster, plus data on
ownership of the house, housing quality and conditions, ownership of
household assets, employment of household members above age 15,
ownership of land, agricultural production, etc. All of these topics are
potentially relevant in determining migration decisions.

Module to identify out-migrants from survey household (h/h)

e Has anyone who used to live in the household left to live
elsewhere since Y (e.g., 5, 10) years ago, whether in another
part of this country or in another country?

If no, there are no out-migrants, so skip subsequent
questions.

If yes, name of X, sex, current age, relationship to household
head, education level at time of departure. Did X leave with
anyone else, or was X joined by anyone later? Month and
year left.

e For those aged 15+ at time of leaving: marital status at time
of departure.

e First place of residence of migrant (for at least 6 months)
after leaving this community?

If internal, name of province, district, city, and whether
urban or rural.

If abroad, name of country, urban or rural destination,
state/province, and city, if urban.

e Place or country of current residence. state/province and city
of destination.

e How long (years, months) has X been living in current country
of residence?

If international migrant, is X a citizen of current country of
residence? Of any other country?

¢ How well does X know the language of the country?

e If married at time of departure, did X leave with spouse, or
was X joined later by spouse?
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This module above is key to the entire data-collection process, since
it is based on a clear definition of migrants of interest. The focus in
studies of the determinants or consequences of migration, in general,
and with respect to the environment, in particular, should be on
migration involving a change of residence, with a time cut-off to focus
on recent migration movements, for which there is not only more
policy and research interest but also greater ability of respondents to
accurately recall important details.

Module on work activity of migrant prior to departure

e Was X mainly working, studying, looking for work, doing
housework, or other [specify], during the 6 months before
leaving? (Skip rest of module, if not working or looking for
work at that time.)

e What kind of work did X have? Occupation; economic sector;
work status (employee, manager, day labourer, own account
worker, unpaid family worker, housemaid, other).

¢ |If mostly not working, had X been looking for work, or was X
entering the labour force to seek work for the first time? If
looking for work, for how long?

Module on reasons for migration

e Why did X leave here to move to another place of residence?

e Why did X choose to move to that particular (initial)
destination?

e Had X ever visited there before? Did X migrate alone or with
someone else? If with someone else, who? Relationship to X.

e Did X have any relatives or close friends living in [destination
country] before moving there?

If yes, did X expect to receive assistance when he/she first
arrived?

* Was any assistance actually provided, as far as you know?
What kind(s)?
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Module on work activity in current place of destination

e Does X currently work or have a farm or business in his/her
place of residence?

If not, is he/she looking for work, studying, retired, disabled,
otherwise not working, other [specify]?

e If working, branch or sector of economic activity, occupation,
income or wage rate, fringe benefits, etc.

e If has business or farm, type of business, whether owns
land or building, rents either or not (sells in street, or has no
fixed site), whether has any paid employees, permanent or
temporary, and number of each.

e Approximate monthly or weekly gross sales and net income
or profits.

Module on remittances received

e Did X send any money in the past 12 months to anyone in
this household? When was the last time? How much was
received the last time?

¢ How many times did the h/h receive money from X in the
past 12 months? How much was received in total?

e What was it mainly used for? List by category.

If any was invested in a business, in what economic sector
[branch]? Where?

The above-mentioned mini-modules are concise and seek data
pertaining to the situation of the migrant and the household of origin
on marital status, education and employment at the time of migration.
This is appropriate for the study of the determinants of migration,
since it is those circumstances that may affect migration, rather than
circumstances at the time of the survey. In fact, the latter could have
been affected by the prior migration and, hence, be consequences
of migration rather than causes. Note that the current economic
activity of the migrant and remittances relate only to the previous
12 months and pertain only to the current country of residence.
Questions pertaining to the work of the migrant, posed to the proxy
respondent, are best asked about work during the three-to-six months
before migration rather than for the whole year (12 months) prior to
out-migration, which is too imprecise, or during the month before,
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which could well be atypical (and not reflect the migrant’s underlying
employment situation) as the migrant could have given up work by then
to prepare for the move. To keep the questions as simple as possible,
few questions are included on wages of persons or individuals or
household incomes, although such data are crucial when investigating
the determinants or consequences of migration (and have a strong
justification in theory), and should be asked, if possible. Such questions
relate to wage rates of the migrant before and after migration, wages
of other household members in migrant and non-migrant households,
and overall household income.

The questions about the use of remittances are important but are
considered optional since (a) remittances may be reported to be used
in a far more ‘socially correct’ way than was really the case (e.g., for
school fees instead of a party); and (b) remittances are ‘fungible’, in
the sense that, while their ostensible use is known, the real issue is
what the remittances made possible that would not otherwise have
happened. The remittances can free up other funds in the household
for something else, which would then be considered the main impact.
An alternative recommended by some economists is to just ask
the respondent directly whether the receipt of remittances made
something else possible in the household, but this question will make
no sense to most respondents. In a repeated or panel survey, household
consumption and investment could be measured before and after the
receipt of remittances, but this would require far more resources than
a single-round retrospective survey and is therefore rarely done. In the
absence of a panel survey, the simple question, “What did you do with
the funds?” is usually the most practical one, despite its limitations.

Environment

Data on relevant aspects of the natural environment in which the
household lives can be measured from household surveys using the
following questions:

a. How much land do you have (under your management/use,
whether owned or not)? (Responses should be in hectares or
in local units, which may sometimes differ from one part of the
country to another.)

b. How much land do you currently have in annual or short-cycle

crops, such as corn, rice, wheat?
c. How much in perennial crops, such as coffee, cacao, fruit trees?
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d. How much in pasture for animals?
e. How much is in fallow, for future use?

f. How much is in swampland, or land too steep or too arid for
agricultural use?

g. How much is in secondary forest, regenerating itself?
h. How much is in essentially intact forest?

i. How much have you produced of each crop named in b and cin
the past 12 months?
(If the household has separate parcels, this should be asked
separately for each parcel. Note that some land may be used for
more than one crop in the past 12 months, which is known as
multiple cropping.)

j. How much of each crop have you sold (or given away) in the
past 12 months?

k. Have you used any agricultural inputs, such as fertilizer,
herbicides or pesticides, in raising the crops?
(Optional) What did you use, and what brand? What quantity?
How much did it cost you, altogether (in the 12 months)?

I. (Optional) Has the amount of land in any of the other categories
e—h above changed recently (e.g., since 5 years ago)? That s,
has land in any of the categories been switched into production
in categories b—d, or vice versa? If so, why?

m. Within b—d, has land use in particular crops or animals changed
(e.g., from corn to beans, or cattle to goats)? If so, why?

n. Have yields changed for any crops in b or c that you grew on the
same parcel in the past 12 months as, say, 5 years ago? Why do
you think that is?

o. (Optional) Apart from your own land, did you use/rent any land
from any neighbours in the past 12 months? Did any of them
use any of your land? If so, how was this use compensated? Did
you use or rent any land from non-neighbours? If so, how much
land? How much did you pay?

Migration, Environment and Climate Change: Assessing the Evidence



p. Did you use any common or public lands, national forests or
protected areas, in the past 12 months, such as for grazing
animals, obtaining firewood or timber, gathering foods or
medicine, hunting, etc.? Has this changed over time? Explain.

g. For the land that you use in crops, do you give it a rest after
some years of use? After how many years of use, usually? Has
this changed over time, compared to, say, 5 or 10 years ago? In
what way and why? How long do you let it rest (fallow) before
using the land again? Has this changed, compared to, say, 5 or
10 years ago?

r. Have there been changes in the weather (e.g., rainfall) that have
affected your crops in recent years? Explain.

s. Have soil conditions on the plots you use for crops or raising
animals changed? Explain.

(Optional) Repeat question for each plot in use.

The questions above on land use indicate both the sophistication of
land use practices (changes in crops over time, crop rotation, etc.) as
well as the effects of market conditions, such as changesin prices, which
farmers are quite aware of and generally respond to quickly, although
certain crops may be grown out of tradition, sometimes for years, even
after prices decline (e.g., corn in Mexico and Guatemala, rice in South-
east Asia). Increased areas in use (crops or pasture) and declines in
land in the non-current-use categories indicate pressures on the farm
household to extend the area in use or increased consumption desires,
and amount to expanding or extensifying agricultural production (see
figure 1 above). Changes in inputs indicate land intensification.

The questions above on changes in the number of consecutive years
a plot of land is used before being left fallow, and on the number of
years it is left fallow before use is resumed (whether for the same
purpose or a different one) are crucial indicators of the intensity of
land use, and have implications for soil degradation to the degree that
nutrient replenishment is not practised or is insufficient. Low-income
farm families, in particular, often cannot afford fertilizers to restore
nutrients, so the land becomes progressively more degraded over
time, resulting in declining crop yields per hectare.
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From community surveys

Data on migration and the environment can usually also be collected at
the level of the village, town or even urban neighbourhood —essentially,
atthe level of the local community relevant to household behaviour. Itis
possible to prepare estimates of some community characteristics (e.g.,
age distribution, land ownership, main economic activities, education
level) by aggregating data from households in the community included
in the household survey (called contextual community variables), but
this requires a large number of cases to provide variables independent
of the component household variables for statistical analysis (Blalock,
1985). Evenifthereisalarge and representative sample of observations
for every study community, contextual variables cannot provide many
variables of interest (e.g., population size, whether various kinds of
infrastructure exist and since when, transportation linkages to cities,
age of community). These types of information must instead be
collected independently, usually from community leaders or others
knowledgeable about the community. The best way to do this is to
collect such data directly from the leaders/respondents together in a
small group, which reduces the possibility of biased responses from a
single respondent and also draws on the knowledge of more people.

The rationale and procedures for conducting community-level surveys
to study migration are described in detail in Bilsborrow el al. (1984, Ch.
13). Although it is possible to undertake community-level surveys in
urban neighbourhoods (ibid.), the lack of clear boundaries or a sense
of neighbourhood and the ease of transport and communications
across urban neighborhoods (e.g., in a city) often reduces the value
and meaning of community-level surveys in urban neighbourhoods. In
any case, the focus of this chapter is squarely on rural areas, where
all but the most isolated households identify themselves with a local
community by name. That community we call the main reference
community of the household. Rural communities differ greatly in their
physical characteristics (e.g., they may be in mountainous, coastal
or rainforest areas, or on semi-arid plains, etc.), their form of land
tenure (common property, private property, public property, open
access), their main form of economic life (mining, small farm or large
farm hacienda rural community, small town, ecotourism community,
etc.), and their political decision-making structure (elected officials,
appointed officials, officials elected by consensus or a community
meeting, etc.). These differences require different adaptations of the
prototype questions below. In any case, implementing a community
qguestionnaire makes most sense if rural dwellings are clustered in
the centre, with lands used for agriculture radiating outwards; or
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when the population lives in more spatially scattered dwellings but
with some minimal core area, with perhaps no more than a primary
school, store, athletic field, and/or religious or community centre.
Communities with populations varying from a few dozen people in a
handful of households, to no more than a few thousand people lend
themselves best to community surveys, and to the study of the effects
of community factors and attributes on the behaviours of community
members.

The information directly related to migration that one can reasonably
seek from a community-level survey includes the following:

a. What is the population size of the community now? What was
it in the recent past (perhaps at the time of the last population
census, or a community census)? (Compute population growth.)

b. Have any households left to live outside the community (and
outside the subdistrict) in the last 12 months, or during the
reference period? If so, how many? Where did they mostly
migrate to? Have any new households moved into the
community? If so, how many? Where did they mostly come
from?

c. Have any individuals left their households in the community
to live outside the community (and outside the subdistrict) in
the last 12 months, or during the reference period? If so, how
many? Where did they mostly migrate to? Have any individuals
moved into the community? If so, how many? Where did they
mostly come from?

d. (If relevant) Why did whole households leave?

e. (If relevant) What attracted whole households to come?

f.  Why did certain individuals leave?

g. What attracted individuals here?

h. For each of the four types of individual/household migration
that occurred, what do you think are the main consequences
for the community (e.g., reduces/increases population pressure
on resources, land clearing, limits access to common property,
presents problems or advantages of having people come who

are different; reduces/increases unemployment and labour
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surplus/scarcity; increases/depresses local wage rates; reduces/
increases pressures on social services such as schools and health
clinics; leads to more/less pollution of local water sources/
rivers/lakes; other: specify)?

i. Arethere consequences of in- or out-migration (as the case may
be, in the community) for loss of skilled labour, or for changes in
agricultural technology? Explain.

A community survey should seek data on the environment using
guestions such as the following:

1. Total community area (which is by no means easy to collect, as
the boundaries may not be precise or well known), in hectares or
square kilometres. This should include any community forests or
common lands, urban areas, bodies of water such as streams
and lakes, land areas in schools and government facilities, etc.

2. Community land use, in private farms, public lands, forests,
urban, etc. What are the main crops or agricultural activities?
Any significant change in recent years (or since a cut-off time,
such as 5 or 10 years ago)?

3. Community land distribution. Numbers of families/households
with no land, with less than 1 hectare, 1-2.9 ha, 3—4.9 ha, 5-9.9
ha, etc. (country-specific categories) ? Any significant change
recently?

4. How many households have agricultural land, have no land
but primarily work on lands of others, depend mainly on non-
agricultural activities (shopkeeping, teaching, government work,
business enterprises, etc.)?

5. Have any changes in land quality been observed in recent years,
such as soil erosion, soil degradation, deforestation, etc? Caused
by what factor(s)? What are the effects on the local population?

6. Have there been any noticeable changes in precipitation over
time and, if so, due to what, and with what consequences?

7. Have there been any natural disasters, such as earthquakes,
hurricanes, volcanic eruptions, floods or drought in the last
Y (= 5, 10) years? If so, with what consequences for the local
population?

Migration, Environment and Climate Change: Assessing the Evidence



From remote sensing

Most of the environmental variables cited above can also be measured
approximately using remote sensing data.'” If remote sensing data are
available from a series of satellite images, it is possible to examine
changes in land use and land cover, over time and at a variety of scales
— from the parcel to the farm, the community, the landscape, and
the entire region. For small farms, or small agricultural plots, satellite
imagery may not provide accurate data, depending on the resolution
of the imagery, and is then most useful at scales larger than those of
the individual farm household (Liverman et al., 1998; McCracken et
al., 1999; Walsh & Crews-Meyer, 2002; Geoghegan et al., 2001; Fox
et al., 2003). Thus the repetitive and broad area coverage of satellite
systems, with their multiple spectral signatures, has been found useful
when measuring and studying forest and land use dynamics in many
settings, including tropical forests, mountains and coastal areas. At
the level of the household farm or parcel, changes in forest cover are
in small patches, which are not easy to capture in medium/coarse-
resolution landscape-level remote sensing systems, such as Landsat
Thematic Mapper (e.g., Landsat 5), which provide data for pixels of
900 m? (30 m x 30 m). There is other multi-spectral imagery with a
higher resolution but it is much more expensive (e.g., QuickBird,
Ikonos, Hyperion). In any case, spectral resolutions of multi-spectral
sensor systems constrain the number of classifications that can
accurately be distinguished: for example, in the Amazon, it has usually
been difficult to reliably distinguish land use in the form of forest from
tree crops such as cacao or coffee, or to distinguish particular crops, or
bare ground (e.g., following a harvest or a wind storm) from pasture
land or urban or other built-up areas. Distinguishing secondary forest
from primary forest also becomes more difficult as the secondary
forest grows over time.’® Thus, the ability to classify land use into,
for example, 17 classes instead of five, requires higher quality, more
expensive imagery, with newer hyper-spectral data (such as Hyperion),
to discriminate between subtle differences in land cover (Arroyo-Mora
et al., 2005). In all cases, fieldwork is desirable for the collection of
ground control points that facilitate the accurate processing of images.

17 Other units of measurement and land size categories may need to be used in some countries.

18 One way to deal with this is to obtain data in the household survey on the age of a secondary forest parcel, take a GPS
reading or readings for the parcel, and then compare them with the spectral signature of the same location in the satellite
image. Once this is done for a sufficient number of parcels, the rest of the areas in the images can be assigned the same
secondary forest age (see text also).
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This is done by sending people to collect GPS (global positioning
system) readings in the middle of patches of distinct types of land use
important for the project (e.g., corn, rice, beans, pasture or coffee).
This allows for calibration of the satellite imagery so that the spectral
imprint of those forms of land use at those locations can be identified,
and that same spectral imprint can then be used to determine land use
in other locations.

The previous paragraph refers to a pixel-based approach, which has
been used for decades to classify land use based on pixels of identical
size and shape. More recently, Object-Based Image Analysis (OBIA) has
been developed to characterize the landscape into land use/land cover
types using any type of geometric shape rather than identical square
pixels to distinguish contiguous forms of land use. This logically leads
to more accurate classifications of land use (Burnett & Blaschke, 2003)
(see box on measuring vegetation).

Textbox 2: Measuring vegetation

The abundance of vegetation can be measured from satellite imagery using the
Normalized Difference Vegetation Index, or NDVI (e.g., see study on Thailand in
Walsh et al., 2001). NDVI varies from -1 to +1, with higher values indicating more
green vegetation, based on reflectance measured in the red and near-infrared
spectra from the Advanced Very High Resolution Radiometer on NOAA - series
satellites (Tucker et al., 2005). In the case of China, as discussed above, Song et
al. (2008) computed NDVI values at a spatial resolution of 8 km x 8 km pixels,
illustrating the use to roughly measure vegetation levels and changes over
time for large geographic areas, such as provinces or even countries. However,
NDVI values can also be calculated from other multi-spectral satellite images
(including Landsat) at a higher resolution of 30 m x 30 m, to study levels of,
and changes in, vegetation at the community and even farm household level.
Indeed, this has been done in a number of projects studying land use in the
Amazon and elsewhere (McCracken et al., 1999; Geoghegan et al., 2001; Walsh
and Crews-Meyer, 2002; Fox et al., 2003; Pan et al., 2004) and will be done for
the Ecuador project, described in section 5.%°

From other sources

Other useful sources of data on migration are population censuses,
continuous population registers or other registration systems, and

19 The National Oceanic and Atmospheric Administration (NOAA) is a federal agency that focuses on the condition of the
oceans and the atmosphere.

2 Another measure of vegetation cover used in forest areas is the leaf area index, which measures the extent to which a pixel
is covered by tree cover canopy. As with land use and land cover (LULC) data, this approach requires ground-truthing to
calibrate satellite imagery for the types of trees prevailing in the study area.
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(in the case of international migration) border or admission statistics.
However, the latter are rarely reliable in developing countries, and
censuses often exclude migration, in listing the current members
of households and their characteristics at a particular time, hence
providing data on the population stock in general. They are also
customarily implemented only every ten years, in most countries, so
the timeliness of their data declines with each year after the census.
Whether they provide useful data for particular areas of study, such
as local communities, must be checked out in each case. Population
registers have the advantage of collecting data continuously, and can
therefore provide accurate data on changes in population — specifically
on in- and out-migration. But there are very few countries outside
Europe with high-quality, virtually complete population registers, so
they can only rarely be counted on to provide useful data on migration.
In any case, they collect no data on the environment and would
therefore have to be used in conjunction with other data sources to
provide any kind of useful environment—migration information.

In terms of the environment, data on rainfall/precipitation are often
available from the National Meteorological Institute of many countries.
The utility of these data depends on the number and location of sites
where rainfall data are collected and the quality of the equipment and
frequency of monitoring data collection. In the absence of country
data, global data are available, though usually at a lower resolution.

Many countries conduct occasional soil surveys for large areas of the
country, sometimes at various points over time, allowing for changes in
soil attributes to be measured for some areas. But since soil quality and
properties can vary significantly, even between two contiguous one-
hectare plots, studies of migration—environmental linkages focusing on
particular micro areas or communities would benefit from collection
and analysis of soil samples for the specific study sites, if resources
are available. This would be particularly useful for monitoring changes
over periods of time greater than a decade. Unfortunately, collecting
and assaying soil samples is not cheap, so there should be good reason
to focus on soil changes to justify the cost.

Aerial photography can be used to observe changes in vegetation
cover —in some ways similar to what is observable from satellite data,
but based only on visual inspection. This approach can detect specific
trees and distinguish natural forest species from perennial tree crops
(such as coffee, cacao, fruit trees), depending on the elevation of the
photography and skill of the viewer, but it does not detect some of
the spectral signature differences available from satellite imagery,
again depending on the type and resolution of the satellite imagery.
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The types of aerial photography available are called geo-referenced
videography and geo-referenced aerial photography, with the latter
involving the use of a high-resolution still camera. The former is being
used by Rodrigo Sierra (University of Texas and Ecociencia, Quito) in the
Ecuadorian Amazon to observe land use by indigenous populations, in
order to assist them in developing long-term land use plans.

A series of aerial photographs were used to study the 50-year
cumulative process of human habitation and population growth from
internal migration in the Dominican Republic over a 50-year period
(Zweitler et al., 1994). A community called Las Ayumas experienced
dramatic changes in land use over time. First, the original subsistence
crops were replaced by less nutrient-demanding crops following the
depletion of soil nutrients. As world coffee prices rose, up to 63 per
cent of total land use was committed to coffee. The switch to coffee
as well as cattle (both of which are less labour-intensive forms of land
use) coincided with increasing opportunities in the local city, which led

to young males leaving rural areas for urban employment.
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4. Case study on Petén, Guatemala: adding
guestions to an existing survey

In an unusual and innovative experiment, questions were added
to a Demographic and Health Survey (DHS) on migration and the
environment in 1999, illustrating the potential value, as well as the
limitations, of adding questions on these topics to an existing survey
(Grandia et al., 2001). This example was in Guatemala, for the
department of Petén in the north, which has experienced substantial
net migration from elsewhere in Guatemala, combined with massive
deforestation, since the 1970s. Indeed, half of the department’s
forests that existed in 1950 had already been cleared by 1985. A
previous study linked this deforestation to population pressures on
the land, associated increasing fragmentation of plots, and poverty in
other parts of Guatemala (especially the altiplano or highlands, west
of Guatemala City), which were hypothesized to have driven people
to out-migrate to seek land elsewhere, primarily in Petén (Bilsborrow
& Stupp, 1997).% This situation made it an ideal site for collecting
data to study aspects of the relationships between migration and the
environment. This was done by adding questions to the 1999 DHS,
which would be used only for Petén, along with expanding the sample
size in the department by 20 per cent (beyond that corresponding to
the national sample).

The questionnaire (see Grandia et al., 2001, appendix 4) contains
modules added on migration to Petén (20 questions, including
background questions on date of birth, education, etc.; 18 questions
on migration within the department, and nine on future migration
intentions; nine on sources of family sustenance; 17 on each plot of
land; 46 on land use; two on attitudes, and one on the environment.
Apparently, only women were interviewed (consistent with the focus
of DHS surveys on fertility and health), which is a significant limitation,
since men are commonly more involved in making household economic

2 Subsequent research revealed that the situation was more complex, as the majority of migrant settlers in the Petén came
from regions of Guatemala other than the altiplano (cf. Carr, 2008).
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decisions, especially concerning farming, land use and migration. The
module on migration to Petén includes questions about place of birth
of person and parents, place of previous residence, when the person
came to Petén, why they came, whether they came with any family
members, whether any person or institution helped her settle, etc.
The questions on migration within the region are important, since
most people had moved at least once within the region after arriving.
Household sustenance questions relate to occupation, identification
of major type/source of household income, who in the household is
responsible for that income, and whether the household has its own
plot devoted to corn. The questions on land area are about how many
parcels the household has and then, for each parcel (up to three), what
theland area, location and ownership status is, how long the household
has had the parcel, whether it is located in a national park or buffer
area, and whether the production from the parcel(s) is sufficient to
sustain the family. The questions on land management are about corn
and other crops raised on the parcel (whether for the household’s own
consumption or for the market), how many consecutive years the plot
is used for that crop, how many years it is then left fallow, whether
crops are interplanted (thought to be better for the soil and to mimic,
to some extent, the biological complexity of the forest), the use of
natural/chemical fertilizers and other inputs, whether there were any
problems raising crops due to nature (poor soils, insect infestations,
weeds, animals destroying the corn plants, lack of rain, etc.), whether
they collect any products from the forest (wood, medicinal plants, food,
chicle, etc.), the number of head of cattle and other domestic animals,
and whether fuelwood is used for cooking and, if so, who collects it.
The single question about environmental attitudes is, unfortunately,
phrased as a leading question, asking what the woman thinks is “the
best use of the Petén forests” — to preserve them, to use them for
tourism and natural forest products, to clear them for more agriculture,
or to clear them for more pasture for cattle.

The questions on migration, household sustenance and land area
are straightforward, although there are no questions at all about
the household situation in the previous place of residence, making
it impossible to know either the determinants of consequences of
migration (see section 3) or whether environmental factors played any
role in the household decision to migrate to Petén. The only relevant
datum was in response to the question of why they left their previous
place of residence; one of the response codes was that their land in the
previous residence was not fertile, but only 6 per cent gave this reason.
On the other hand, the extensive questions on current access to land

Migration, Environment and Climate Change: Assessing the Evidence



and land management in Petén include several useful ones relating to
the environment, beginning with whether the household has any land
in forest and whether it is using any land in the national park (which is
not legal) or the buffer zone. In fact, the survey found that, in recent
years, a higher proportion of new settlers have been using land in the
national parks — usually via large plots — which has therefore become a
growing environmental problem (Grandia et al., 2001, op. cit.: 66, 68).
How the land is prepared for planting (burning vegetation, ploughing
with oxen or with tractor, or fumigating) is relevant for the environment
since hand clearingand burning, or using naturalfertilizer, is less harmful
to the soil than ploughing with a tractor, cutting with a chainsaw and
burning, or using fumigation. The questions on how many consecutive
years a plot is planted with the same crop, and then how many years
it is left idle, are both relevant for the environment — the latter for
restoration of soil nutrients. The questions on the use of chemicals
would be better if they were for each parcel, so that the name(s) and
approximate quantities of the chemical(s) used could be obtained,
allowing for a more accurate assessment of the environmental impact.
Finally, the survey found that farmers report the climate is becoming
drier over time, as deforestation spreads (op. cit.: 59).

Unfortunately, there are no questions at all on the quantity of land
the household has in each form of land use, including forest, or on
whether this has changed, over time. But, to be fair, such questions
would have detracted the data collection effort from its overall focus
on the demography and health of the household. However, without
these additional key data, land use cannot be linked to household size
or to in- or out-migration of persons from the household (in contrast to
the Ecuador case study, which follows).

This example illustrates not only the advantages (the most obvious
of which is the low marginal cost) but also the significant limitations
of adding questions to an existing survey (the main focus of which
is something else) to collect data to study migration—environment
linkages. The limitations are evident because of the complexity of
those linkages and, therefore, the need to collect more and better
guantitative data to identify and measure them.
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5. Ecuador case study?

Overall project purpose and design

This project was designed from the beginning to collect data from
multiple sources and fields to investigate whether environmental
conditions have had any effects on out-migration from rural areas of
Ecuador. For this purpose, data were collected in 2008 from a scientific
probability sample of households and their communities in four
provinces, via surveys, complemented by satellite imagery and ground-
truthing of land use and geodetic control points.?® The timeframe of
the study was 2000 to mid-2008, so the data collection goal was to
collect data referring to this 8.5-year time period. The steps taken to
collect the data are described briefly below.

It was determined that, in order to study the possible linkages between
the environment and out-migration, the following steps were required:

a. Clearly define migrants as persons who have left the household
(or households that migrated altogether?*) to live outside the
parroquia, or parish (the smallest administrative unit in Ecuador,
akin to a US township, or a subdistrict, in other countries), in
the previous 8.5 years (those leaving the household to live
elsewhere in the local community are also identified). The
data were collected from June to October 2008, and enquired

22 Based on the project, Frontier Migration and the Environment in Ecuador, led by R. Bilsborrow, Principal Investigator, and
funded by the U.S. National Institutes of Health, 2007-2009.

2 Geodetic control points refer to the use of GPS receivers to document, on the ground, key locations observable from
satellites, which can be used to precisely fit satellite images to ground observations, such as road intersections, rivers,
lakes, bridges, large parcels in particular crop use, etc.

24 Reliable data on whole households migrating away cannot be obtained from surveys conducted in origin areas only. We
therefore asked community leaders about whole households departing since 2000 — name of head, number of persons
leaving, when last person in household left, and destination. In small rural communities, community leaders are often
cognizant of most activities and the whereabouts of community residents, including when whole households leave.
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about persons out-migrating since 1 January 2000 — an easily
remembered date.

b. Consider the full range of types of destinations of migrants,
including both internal (urban and rural) and international
destinations. This helps in distinguishing the differences in the
determinants and consequences of all types of migration by
destination type.

c. Use specialized sampling and survey design methods to ensure
finding sufficient numbers of recent migrants (along with non-
migrants), addressing the “rare elements” problem (Bilsborrow
etal., 1997:267-288). This required the use of the two methods
discussed above: (i) stratification of primary sampling units
(PSUs) and oversampling PSUs from strata with relatively high
expected proportions of migrants; and (ii) two-phase sampling
at the last stage, in sample census sectors.

d. Develop and test measures of natural resource endowments
of farm households and communities and of environmental
change, as well as of other socio-economic and infrastructure
factors, to investigate the relevance of context (including
environmental factors) to out-migration from areas of origin.

e. Recognize the inherent limitation of studies based on surveys
conducted only in areas/countries of origin: the lack of data on
the out-migration of whole households. If the characteristics
of persons moving as households are different from those
of persons moving as individuals, if the factors leading to
migration are different, and if the consequences for households
are different, there can be a potentially serious selection bias
in identifying the characteristics of migrants (compared to non-
migrants) from origin survey data and, therefore, in statistically
assessing the determinants and/or consequences of migration.

The sample design, the content of household and community
guestionnaires, and the spatial data collection procedures are
summarized below. Since the data were collected only in 2008, no
results are available yet.
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Sample design

The first step in designing a survey is to create a sampling frame. Data
were tabulated in early 2008 by the National Statistics and Census
Office (INEC) from the most recent (2001) population census on the
proportion of individuals who out-migrated in the five-year reference
period prior to the census. This, and budgetary limitations, led to the
selection of three study areas for the project (rather than a national
sample), comprising a primarily coastal province and three highland
provinces. Within these four provinces, the next lower level political
units — cantons (like districts or US counties) — were identified with
relatively high proportions of out-migrants, and 17 were selected,
based on the proportion of persons who out-migrated in 1996-2001. In
these 17 cantons, the proportion of the population that out-migrated
was then tabulated from the census for all rural parishes (two to about
12 parishes per canton studied) and listed. Systematic sampling was
then used to select 30 parishes, with the probability of selection of
each parish determined by the proportion of the population out-
migrating.?® These parishes constituted the PSUs, and were the lowest-
level political units with data on migrants from the census. Census
sectors were then selected randomly from the list of parishes, with
up to two rural census sectors from each parish (51 census sectors)
ultimately selected, constituting the Ultimate Area Units (UAU).%®

In each UAU, interviewers and a supervisor used two-phase sampling.
In the first phase, all occupied residential structures were listed
according to whether the household contained any persons aged 15—
39 (the population whose migration was of interest) and whether it
had someone in that age range who had left to live elsewhere (and
not return) since 2000, by type of destination. A page of sampling
procedures was provided to the supervisors (they were trained on
the procedures prior to fieldwork) so they could select households
in the field, on the spot, rather than returning all the way to the
central project office in Quito, thereby saving considerable travel
funds. These procedures had to take into account the total number
of eligible households (with a member aged 15-39 at the time of the

25 There was no attempt, at this stage, to select areas with more out-migrants of one type than another, though this could
have easily been done.

2 These are the last-stage or smallest area units from which households are sampled.
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survey or at any time since 2000)?, and the number of households
with international migrants (emigrants), with out-migrants to urban
destinations in Ecuador, and with out-migrants to rural destinations
in Ecuador. Households with out-migrants to international and rural
destinations were oversampled compared to those with migrants
to urban destinations, since they were less numerous, but all three
types were oversampled compared to households with no recent out-
migrant. The procedures ensure that (a) the results are generalizable
to the population of the 17-canton study area of four provinces and (b)
sufficient numbers of households with recent out-migrants (including
migrants to each destination type of interest) are captured.

Given the goal of studying the effects of origin area environmental
conditions (see below) on out-migration, besides choosing four
provinces with very different environmental conditions, stratifying
parishes, based on elevation, was also considered. That could have
been done from an overlay of parish boundaries with a national
digital elevation map. Elevation is a potentially key environmental
variable, linked to variations in forest and land cover, slope, and soil
type, so selecting the sample of parishes stratified by elevation would
further guarantee that a wide variety of environmental conditions
are represented. Nevertheless, an inspection of the sample of 17
parishes resulting from the stratification based only on the more usual
demographic criterion (percentage of population out-migrating from
the parish in 1996—2001 — the best available indicator of what might
be the propensity to out-migrate from the sample parishes in 2000—
2008) indicated a wide range of elevations in the sample.

Household survey questionnaire design

The household interview contained a household questionnaire (HQ),
administered to the head of the household or his/her proxy, and an
individual questionnaire (1Q) for each household member aged 15-39
at the time of the survey and each out-migrant, regardless of age at
migration. Information on out-migrants since 2000 was obtained from
the proxy respondent, who was expected to be the person in the

2 This means that if the household did not have anyone aged 1539 in it at the time of the listing in 2008, it would still be an
eligible household for sample selection if it had had such a person living in it during the previous 8.5 years who migrated
away and did not return.
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household most knowledgeable about the out-migrant. To capture the
circumstances pertaining to the decision to migrate at the time the
decision was made, key data were collected for both the household
and individuals, not only on their current situations but also on their
situation each year during the reference period since 2000. This differs
from the questionnaire format described in section 3 above (and in
Bilsborrow et al., 1997), which focuses on obtaining data pertaining
to the /ast migration of the out-migrant (rather than for all migrations
away, or back to the household, during the 8.5-year reference period).
Data for non-migrant households and individuals were also obtained.
Retrospective data collection was limited to the 8.5 years before the
interview, to minimize recall error (Som, 1973). To statistically analyse
the effects of household and individual factors on migration decisions,
it is necessary to have data for each year of the study period on all
individuals likely to migrate — in this study, taken to be those aged
15—-39.%2 The explanatory or independent variables include both time-
varying (e.g., household size, age composition, land area and land
use) and time-invariant (e.g., education of head, location of house)
variables.

The HQ includes a minimal household roster listing current members
of the household (by age, gender and relationship, dwelling conditions,
geographic location (using GPS) and road access, household assets
as an indicator of wealth, and the major source (but not amount) of
household income (agriculture, family business, agricultural or non-
agricultural labour, remittances from migrants, etc.) each year from
2000 to 2008. A screening question inquired about the number of
land plots or parcels the household owned or managed each year,
since many own or use more than one. For all parcels together, the
household respondent is asked about the total area planted in the
past 12 months, production and sales, whether they used modern
agricultural inputs, when each input was first used since 2000, and
whether the area planted by the household in each crop has changed
up or down since 2000 and, if so, why. Among the reasons considered
were several environmental ones — favourable/unfavourable climate,
good/bad soils, use of modern inputs (fertilizer, etc.), irrigation, etc.
Further questions are then asked about whether there have been
particularly good or bad years for agriculture since 2000 and, if so,

28 Young individuals (under age 15 in 2000) age into the relevant age pool during the reference period, while others (in their
30s in 2000) age out.
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why. Similar questions are asked about animal raising and the income
it generated.

Then, for each parcel, the household is asked whether it is owned or
rented, what size it is, and how the parcel was used for each year
since 2000 (forest, fallow, pasture, crops, other). Follow-up questions
are asked about the intensity of land use on the parcel, including crops
grown and technology used (irrigation, fertilizer, or hybrid seeds),
perceived quality of the soil, and whether there were any changes
in yields and soil quality since 2000 and, if so, why. Questions are
also asked about access to and use of communal or public lands and
resources (including national parks), including for grazing animals and
collecting fuelwood. Enquiries were also made about the household’s
experience with natural disasters, drought and floods in the past ten
years, which can vary across households within the same community.
Assessing the economic status of the household requires obtaining
data also on off-farm employment and any non-farm business or own-
account income, which was done for each member of the household
above age 14 in the individual questionnaire.

The 1Q obtains data for each year since 2000 for all persons aged
14+ that year — both current household members and out-migrants
(provided by the household respondent) — constituting a rectangular
data file. It is necessary to collect these data on both migrants and non-
migrants, so that their characteristics can be compared for each year
since 2000 and, hence, at the time of migration. These characteristics
include age, education, school attendance, marital status, employment,
etc. When these data are pooled for migrants and non-migrants aged
15-39, statistical models can be used to estimate the factors that
determine why some people migrated and others did not — factors at
the individual, household and community levels. Data are also sought
on any remittances the out-migrant may have sent. To control for the
effects of migration networks, data on where all close relatives were
living at the time of migration were also obtained.

It is important to note that the format of the IQ here (and also in
the Mexican Migration Project of Massey et al. and the Burkina
Faso studies of Henry et al., 2004) differs from the perhaps more
customary approach described in section 3. Data are collected over
time for all eligible persons (15—39, here), which requires a totally
different questionnaire layout: for each person, out-migrant or not,
the questions are listed in the usual way, to the left of the page going
down in rows, with the years, from 2000 to 2008 listed across the top,
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creating a rectangular data collection page as well as a rectangular
data file.

The following data are thus recorded for each relevant individual,
for each year, in row cells going across the page, under the ‘year’
column: age of person; place of residence (including elsewhere in the
local community or not, elsewhere in country, foreign country, with
a drop-down panel to record a few details of each place outside the
community: location and whether urban or rural); level of education
and whether attending school; marital status; whether the migrant
sent money to anyone in this household or community (leading to
another set of follow-up questions for details); whether the person
worked on household lands; and whether he/she (also) worked for
wages, agricultural or non-agricultural. A similar format is used in a
land use questionnaire, which is part of the HQ, for each agricultural
plot of land the household owns or manages for each year from 2000
to 2008, including whether it is owned, rented or otherwise accessed;
size of parcel; whether it had irrigation; and its principal land use.
More detailed data on specific crops raised, output, market sales and
income, use of inputs, labour, etc. are asked only for the current period
and the previous 12 months.

The format of the 1Q (and part of the land use questionnaire) creates a
rectangular array of data useful for statistically investigating the factors
associated with migration movements through event history analysis,
using proportional hazard models. It has the advantage of facilitating
the analysis of all changes in residence over a given time period and
linking those changes to an array of other changes in the person’s
situation, such as marital status and education. It has the disadvantage
of not lending itself to as much detailed data on the situation or events
just prior to (or following) any migration, such as income, migration
networks, and the household context (size, composition, assets, etc.).
It represents a philosophically distinct and useful approach for data
collection and analysis.

Overall, the IQ format used in Ecuador obtained all of the data on
migration as well as data on a number of explanatory variables relating
toanindividual’s characteristics, which may influence his/her migration,
while the HQ obtained data for estimating explanatory variables at the
household level, including environmental variables.
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Community survey data collection

The population in the selected sample census sectors comprised small
local rural communities — that could usually be identified on census
sector maps of the National Institute of Censuses and Statistics (INEC).
In each community, geo-referenced with GPS, a questionnaire was
implemented to obtain data from community leaders and informants
on the number of households and estimated population size in 2008
and 2000; out-migration of individuals and of entire households since
2000; destinations; and perceived effects on the community, if any. Data
were also collected on the three main sources of income for households
in the community, as well as on local agricultural wage rates, seasonal
labour migration of community residents outside the community, and
whether the community had many types of infrastructure in the survey
year, and if so, when it became available. This provided data on whether
the infrastructure was available for each of the eight years of interest,
from 2000 to 2008. Related to the environment wee questions on the
total land area, including areas in forests and public lands; typical farm
size and largest farm, number or proportion of households with no
land; prevalence of irrigation in the community; principal crops grown
and whether this had changed since 2000 and reasons for any change;
use of modern agricultural inputs (fertilizers, etc.), cattle raising and
changes over time; quality of soils and changes over time; prevalence
of use of fuelwood for cooking and any change since 2000; occurrence
of major natural disasters since 2000 (drought, flooding, etc.) and
number of households affected; transportation and communications
linkages with other places; etc.

These data, as well as spatial data (see below), will be drawn upon
to explore the determinants of out-migration, including the effects
of a panoply of environmental variables. The data sought on whole
households that left included the name of the head, the number of
persons in the household in 2000, the year in which the last member
left, the place of destination of the last one who left, the education
of the household head, and whether the household owned a house,
land or cattle before leaving. The smallness and intimacy of the rural
communities ensures that community leaders and informants usually
know about recent out-migrating households, which are missed in
traditional surveys on migration conducted only in origin areas and,
therefore, in this Ecuador household survey.
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Spatial data collection and measures of environmental conditions

Landsat TM and ASTER satellite imagery were acquired for the study
areasinthefourprovincesforthe baselineyear 2000 and for subsequent
years, as available, up to the time of the survey data collection in 2008.
Standard atmospheric and geometric pre-processing was performed,
and radiometric correction used to compare land use and land cover
(LULC), as shown by images over time (Song & Woodcock, 2003). The
image time-series is being spectrally normalized, and LULC changes are
being classified through a hybrid approach (Walsh et al., 2003) and
enhanced using several vegetation indices, including the NDVI, the
Soil-Adjusted Vegetation Index (SAVI), and the Tasseled Cap wetness-
greenness-brightness index (Jensen, 2000). GPS points were collected
in the field by the interviewing teams on the locations of communities
and sample households and agricultural parcels, as well as separately
by geographers on key roads, rivers, road intersections, and forms of
LULC in the four provinces, to assist in both geodetic control and for
collecting ground-truth points for land-cover classification of satellite
imagery in 2008. Thus, forms of land use on the ground (bare ground,
water, urban, forest, pasture and various types of crops, from annual
crops, such as corn, rice, and beans, to perennials, such as coffee,
cacao and sugar cane, are identified with GPS and matched to the
spectral imprint of the satellite image at that same precise location
to ‘teach’ the satellite what kind of land use that imprint is. Other
locations (pixels) in the image with the same spectral imprint can then
be assigned that land use — a procedure that ‘classifies’ land use in
satellite images.

A GIS (geographic information system) was used to encode digital
spatial observations from Landsat, at a 30-meter pixel resolution, to
characterize the resource endowments of study communities (soils,
terrain slope, hydrography, potential soil moisture), land use/land
cover (e.g., composition, spatial pattern metrics®, greenness-wetness-
brightness indices, fractional cover), and geographic access and
connectivity (via roads) for survey households and communities. LULC
change patterns are being generated using the classified image time-
series and the derived vegetation indices. Pattern metrics computed at

2 pattern metrics measures were used as dependent variables to capture aspects of land use change and fragmentation at
the farm level in Pan et al. (2004) for the Ecuadorian Amazon. Metrics used measured the extent of fragmentation of land
use into the different forms being considered/classified, patch density (numbers of distinct [to the satellite] patches), and
total edge length per unit area, for each farm.
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the landscape and lower scales (largely at the community level) will be
calculated and used to describe the spatial structure of LULC, including
land fragmentation patterns and trends, which are important indicators
of landscape structure and function (Read & Lam, 2002; Walsh et al.,
2003), and also capture forest fragmentation and patches of secondary
growth after land abandonment. Measures of patch form and change
over time reflect aspects of the environment at the household and
community levels that may be linked to out-migration. The goal is to
experiment with various combinations of bio-physical measures, with
various time lags, as alternative measures of environmental quality in
statistical models of out-migration, to explore the impacts, if any, of
origin-area environmental conditions on out-migration. The focus will
be on measures or landscape features that seem most likely to be linked
to rural livelihoods — e.g., land cover, climate, and soil/moisture quality
on agricultural lands. Both objective and subjective (as perceived
by the farmer, as reported in the household interview) measures of
environmental conditions will be used to examine possible links to
out-migration, using a multivariate statistical model that also includes
individual, household and other non-environmental contextual (i.e.,
community-level) factors.
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Conclusions and recommendations

Up to now, research on the linkages between migration and the natural
environment in developing countries has been advancing well — or
poorly — depending on which direction of the linkage one is looking
at. There are many good studies, and more underway, on the impacts
of migrants on the environments — on land use, soil degradation,
deforestation, etc., at both macro and micro or household levels. On
the other hand, despite widespread claims in the media and mostly
grey literature, there is almost no reliable evidence o the effects of
environmental factors (statistically controlling for other influences) on
out-migration, particularly from rural areas. In fact, data limitations,
as well as failures to take advantage of, or seek out, existing sources
of data, have impeded progress on both sides of the environment—
migration nexus. But there is another reason for limited progress: the
disconnect between the disciplines that focus on only one of the two.
Thus, few social scientists specializing in migration, and relying on data
from censuses and household surveys, have ever been engaged in data
collection or research relating to the environment. Similarly, few of
those who focus on the environment, whether in the social or natural
sciences, are interested in migration or know about migration data.
Fortunately, this is beginning to change, for several reasons. One is
the mounting public and international interest in environmental issues
and their relationship to development and poverty alleviation, at local,
regional and country levels, as well as at the global level, where climate
change dominates the discussion. The need for the collection and use
of better data on the environment, in order to integrate environmental
issues into national development plans and sustainable development
agendas was recognized at the UN Conference on Environment and
Development in Rio de Janeiro in 1992, and reiterated at the World
Summit in Johannesburg in 2004. Meanwhile, for the first time in
the series of decennial UN international population conference
meetings since 1954, the international population policy community
explicitly recognized the importance of integrating environment and
development into population plans and policies, at the International
Conference on Population and Development in Cairo in 1994.
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Another reason is the independent increase in the quantity, quality
and availability of satellites and the imagery they provide of the earth
and its resources and their ongoing deterioration. This technology was
not available until around four decades ago, and has steadily improved.
It has provided a wealth of data on the environment, increasingly of
higher measurement value and at low cost (although the highest quality
imagery is still quite expensive). A new generation of geographers,
other social scientists, and ecologists and environmental science
students is being trained in the use and manipulation of these data
to better measure changes in the environment. Landsat images have
been problematic since 2004; although better-quality, new imagery
is expensive, global concerns about the environment demand that
evolving satellite imagery data be analysed.

At the same time, data on migration are improving, albeit at a slower,
uneven pace. More countries asked about internal and international
migration in the last (2000) round of national population censuses
than in previous decades, and more still will be collecting at least
some basic data on migration in the so-called 2010 round*®® currently
underway. Most countries now ask the UN-recommended questions for
measuring migration in their censuses, based on the place of previous
residence one, five or ten year(s) ago (the most common census
interval being ten years). This provides data on in-migration, including
immigration. At the same time, more developing countries are asking
in their census whether anyone has left the household since x years ago
and, if so, for what destination. More importantly, household survey
data that include migration are being increasingly collected, through
new programmes in Europe, Latin America (e.g., the Latin American
Migration Project, housed at Princeton University), the Middle East and
North Africa (MEDSTAT, funded largely by the European Union), sub-
Saharan Africa (funded by the World Bank), etc. Indeed, it is specialized
migration surveys that can best obtain data on migration, as discussed
in major research forums, meetings of international organizations, and
several books (e.g., Bilsborrow et al., 1984, 1997); the latter would
surely include discussions of the environment, if they were updated
now. At the same time, specialized surveys can collect data not only on
migration but also on the environment — on land ownership and use,

30 The 2010 World Programme on Population and Housing Censuses is primarily aimed at ensuring that each Member State
conducts a population and housing census at least once in the period from 2005 to 2014 and disseminates the results.
Details available at: http://unstats.un.org/unsd/demographic/sources/census/2010_PHC/more.htm.
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use of public lands, experience with soil degradation, behaviour and
attitudes related to environmental policies and protected areas, etc.

Since new surveys are expensive, the possibilities for exploiting data
from existing surveys to analyse relationships between migration and
the environment should be further explored as well. But while there are
doubtless some excellent sources of data that have not been exploited
for this purpose, it is crucial that the survey questions be examined
carefully first to ensure that they have actually used appropriate
guestions to collect the data necessary to develop good measures of
both migration and the environment, so that ‘proxies’ that are not
really acceptable are not used (as was the case in some of the studies
described in section 2).

In this chapter, two alternative ways of collecting data on migration
in surveys are discussed: one that obtains data for each year on
every eligible person who has recently been a member of the
household since, for example, ten years ago — age, education and
school attendance, marital status, place of residence (so as to capture
those leaving the household and those returning), work status and
occupation, and ownership of land. These data constitute what is
called an ‘event history’ database, and facilitate the use of discrete time
hazard models to analyse the linkages between events (e.g., marriage/
divorce and migration, unemployment and migration) and, indeed, the
determinants of migration (and non-migration) in the time interval.
This kind of dataset makes it possible to investigate a larger number
of moves over a period of time. However, it is limited by the difficulty
of obtaining detailed data on the moves, which can be numerous,
particularly for a longer time interval and for large households, which
can lead also to respondent fatigue and non-cooperation. It is therefore
not practical to obtain detailed data on the circumstances preceding or
following every move, especially for moves that occurred more than a
few years ago. The alternative survey approach is to ask only about the
last move of each out-migrant (and former member) in a household,
restricting the migrants of interest to, say, the past five years. For such
a recent move, much more detailed and better-quality data can be
obtained, allowing for a more intensive examination of a wider range
of potentially relevant causative factors determining migration, albeit
for a smaller number of moves per migrant. Which approach is better
for studying the determinants of migration, or the linkages between
the environment and migration, is not known. Only future research
will tell. In any case, each has clear advantages and disadvantages
compared to the other. If the sample size is large, data on the last move
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will allow for aricher investigation of the determinants or consequences
of migration, based on the considerably larger number of explanatory
variables that can be formulated. But if the sample size is small, the
event history approach increases the number of migration moves that
can be studied, albeit in clusters of events per migrant.

A low-cost alternative to a new survey is adding questions to an
existing survey before it is implemented, or to a planned survey. This
has been debated widely across the international community, which
has been seeking more cost-effective ways of collecting meaningful
data on international migrants, particularly in developing countries.
This community includes the World Bank, the International Labour
Organization (ILO), the European Union and Eurostat, the Organization
for EconomicCo-operationand Development (OECD), the InterAmerican
Development Bank (IDB), the Asian Development Bank, the US Census
Bureau, and government statistical offices and research institutes
in many countries. However, the limitations of adding questions on
migration to a questionnaire designed for another purpose have been
noted elsewhere (Bilsborrow, 2008). Adding questions on migration
and the environment to an existing survey with a different focus would
be even more problematic. The one study that has recently attempted
to add questions on migration and the environment to an existing DHS
survey is reviewed in section 4 on the Petén region of Guatemala,
where both the advantages and limitations of the effort are described.

The issue of gender has not been specifically addressed in this chapter,
although it is relevant to much of the discussion and is addressed in a
few of the studies reviewed. There is considerable research on gender
differences in the determinants and consequences of migration, both
internal and international, and there is also some literature on gender
and the environment, on whether women are more protective of the
environment, or are more or less affected by environmental disasters
or the out-migration of men for work elsewhere. Unfortunately, these
bodies of literature do not address the specific interrelationships
between the environment and migration. One topic on which the
literature is relevant is the collection of fuelwood — an activity usually
carried out by women, so in areas where fuelwood is scarce, and/or is
made scarcer by deforestation, women are the most affected. This is
true of much of Africa and Asia, although in Latin America fuelwood
scarcity is rarely severe, and its collection is mainly a shared activity.
Section 2 discuss some results along these lines, but this topic is
quite distinct from the more general one on whether environmental
degradation in rural areas is more likely to induce male or female out-
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migration or whether male or female in-migration is more likely to
cause deforestation or other forms of degradation in destination areas.
If males (or females) were more dependent on natural resources for
their livelihood activities, then that sex would more directly affected
by environmental degradation, although all members of the household
are ultimately affected.

Should the focus of research be at the macro or micro levels? While
much can be learned from studies of migration and environment
relationships at the macro level of countries, provinces or districts,
those relationships are usually difficult to interpret unambiguously. If,
for example, a measure of migration and a measure of the environment
are correlated, what is the direction of causation? Since many other
factors may affect both migration and the environment, with some
being common to both, it is usually very difficult to reliably separate
out the specific causal relationship between the environment and
migration, based on macro data — partly because important variables
are inevitably not available or have not even been identified. While this
is always a risk at the micro or household level as well, a considerably
larger number of relevant variables can more easily be identified, to
guide data collection, and measured more or less reliably. Extensive
experience with household surveys all over the world in recent decades
indicates that questionnaires can be designed and good interviewers
recruited and trained to collect almost anything — including good
data on migration and the environment, at the individual, household
and community levels. Collecting data on households in rural areas
is fundamentally important, since households are the major decision
makers about resource use as well as household labour allocation and
migration.

Finally, studies are needed on the impact of migration (separated
from the effects of natural population growth) on the environment in
different rural areas of developing countries, as well as of the effects of
environmental factors on out-migration. In both cases, it is desirable to
conduct multivariate quantitative analyses of individual and household
behaviours, taking into account the context of those behaviours — by
using multilevel models, estimated by drawing on rich datasets at both
the household and higher levels, such as the local community. A key
issue is how to design samples of households and communities for
studying the migration—environment nexus. The samples should cover
a range of environmental conditions, from degraded to less degraded
(according to whichever environmental variable(s) may be relevant in
the particular study site —e.g., deforestation, soil erosion/degradation,
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drought or soil desiccation, etc.); this is necessary in order to tease
out the effects of the differences in environmental conditions on out-
migration. This means that the study area should either be highly
diverse, in terms of those conditions, or that several different, spatially
dispersed study areas should be included in the study. In addition, the
sample sizes of both communities and households should be large
enoughtoallowforestimatingstatistically significant relationshipswhen
they exist. Most of the studies mentioned in this chapter that seriously
address the nexus are based on samples of, at most, a few hundred
households, which may impair the search for statistically significant
relationships; in addition, many are based on geographic areas that
are too small or are not sufficiently diverse in terms of physical and
environmental conditions to detect the effects of differences on those
conditions. For measuring environmental conditions, it is also highly
desirable to draw on data from remote sensing as well as from surveys,
as discussed in this chapter. Finally, it is crucial that research projects
seeking to entangle and better estimate the relationships between the
environment and migration, in either direction, be specifically designed
for that purpose from the outset. The data to be collected and the
measures to be calculated can then be specifically identified.

As noted in this chapter, some studies have recently been undertaken
on population and the environment at the micro level, based on survey
and/or remote sensing data (e.g., Moran, 1994; Rindfuss et al., 1998,
2003; Geoghegan et al., 2001; Pan et al., 2004; Mena et al., 2006; other
studies include Wood & Porro, 2002; Walsh & Crews-Meyer, 2002;
and Fox et al., 2003). However, none of these studies has specifically
examined migration. The Ecuador study described in section 5
represents a novel, comprehensive approach to this, focusing on the
determinants of migration from rural areas, including the effects of the
environment on out-migration.
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1. Introduction

This chapter evaluates the fieldwork methodology of the EACH-FOR
Project, identifying some of the challenges and opportunities of
conducting research about the linkages between the environment and
migration.

In recent years, policy makers and scientists have become interested
in the dynamic links between migration and environmental change
(D66s, 1997; Adger et al.,, 2001; Gunderson et al.,, 2002; Scoones
et al.,, 2007; Galaz et al.,, 2008). Yet only recently have empirical
observations begun to be gathered to underpin discussions about the
increasing role environmental change is expected to play in decisions
relating to migration. To contribute to the base of knowledge about
the links between environmental change and migration, the European
Commission co-sponsored the Environmental Change and Forced
Scenarios (EACH-FOR) project to assess the impact of environmental
change on migration at the local, national, regional and international
level.®

This chapter has three purposes. First, the authors explore the
methodology design in the first global survey of environmental change
and migration. Section 2 describes how the nature of the research
topic posed many challenges and trade-offs for research design, and
how the project attempted to create a method that would produce
comparable results. The second purpose of this chapter is to examine
how field researchers implemented and used this methodology in the
EACH-FOR Project. The chapter focuses on an analysis of the fieldwork
methodology applied in investigating the 23 EACH-FOR Project case
studies. The third purpose of the chapter is to explore the direction of

¢ The Environmental Change and Forced Migration Scenarios Project was a two-year-long research project within the Sixth
Framework Programme (Policy-oriented research) of the European Commission (EC). Findings, case study reports, policy
briefings and materials from the 2008 Bonn conference on environment and migration (EFMSV) can be found at the
project website: www.each-for.eu.
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future research, building on lessons learned from this initial fieldwork
experience.

Motivation to develop a project to investigate environmental
change and migration

In 2006, the European Commission funded this research consortium
to support comparative research of factors underlying migration and
refugee flows, including illegal immigration and trafficking in human
beings. In response, seven organizations formed a consortium to
investigate whether and how environmental change affects migration.
The overarching purpose of the EACH-FOR Project was to provide a
greater understanding of the role of environmental change in causing
forced migration (both internal and international) and its related
societal consequences.

The EACH-FOR Project was conceptualized from the beginning as a
multidisciplinary study that aimed to undertake original empirical
research through case study research complemented by desk studies,
statistical and other information sources. The research consortium had
the opportunity to create a set of comparable studies using a unified
methodological research approach. It was hoped that using one
methodological approach across almost two dozen case studies would
create a set of internally valid results, with some degree of external
validity, as well. This type of investigation had not yet been done, so
researchers first conducted an analysis of literature and methodologies
(see Vag et al., 2007). This survey revealed a diversity of individual
case studies with some mention of migration or environmental change
(ibid.). Yet alack of consistentand comparable data on migration related
to environmental change (Castles, 2002; Black, 2001) suggested that a
qualitative approach to first describe and then analyse the diversity
of migration patterns would be useful, given the parameters of the
project that was in development in the autumn of 2006. Subsequent
synthesis reports supported this approach (Boano et al., 2007; Brown,
2008; Kniveton et al., 2008; Piguet, 2008; McLeman et al., 2006).

Researchers undertook 23 case studies in the seven major regions of
the world under diverse local conditions, looking at different types of
environmental change, and in widely different cultural contexts. Section
3 discusses some of the practical considerations and shortcomings of
the method in practice, and illustrates how local researchers in three of
the case study areas (Mozambique, Niger and Viet Nam) managed the
challenges of their complex assignment. Section 4 draws lessons from
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the EACH-FOR Project experience and considers how future empirical
research attempts could build and improve on these experiences.
Section 5 concludes the chapter with the hope that this discussion will
facilitate future research efforts on the topic.

From the outset, the research team faced pragmatic and scientific
constraints. It was clear that the project needed to encompass a scope
of different academic disciplines including migration and demography,
environmental sciences, geography, economics, history, sociology, etc.
Migration experts and the literature supported the idea that multiple
factors contribute to migration; that it is difficult to isolate these
contributing factors from one another (i.e., to determine which factor
had the more important role in contributing to migration (Black, 2001;
Castles, 2002; Biermann, 2007; Boano et al.,, 2008). Environmental
experts on the team, supported by the literature, emphasized that
environmental change is not monolithic: diverse patterns and complex
processes are involved in changing environments. It was also clear from
the project budget and two-year lifespan that long-term observations
(to assess environmental change processes, and how these might
affect migration through time) were not possible.

These facts posed a frame of limitations within which the EACH-FOR
Project needed to work to produce results. The project consortium
was therefore looking for a set of methodologies that would allow
for an ex-post observation (observation after the fact) of whether
or not environmental variables affected migration and, if so, the
processes through which this occurred. One implication of this was
that an important part of the EACH-FOR Project’s work was to gather
information about how people perceive the influence of environmental
factors ontheir decisionto migrate. The EACH-FOR Project was fortunate
to have key resources in the form of data and partners, which helped
it address some of the practical limitations of completing an ambitious
two-year project on a complex research topic. The project had access
to good statistical data sources and geo-information, as well as a
partnership with the International Organization for Migration (IOM),
and local institutions such as the Public Policy Research Center Almaty,
the Institute of Demography Tajikistan, the Agricultural University of
China, and the University of Auckland and Otago (New Zealand).
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EACH-FOR methodology

The research design process of the EACH-FOR Project research followed
the process described in table 1, and encountered methodological
design issues at each step of the process. Section 2 describes how
the project addressed the challenges involved in investigating links
between environmental change and migration.

Table 1: The EACH-FOR Project research steps and design issues

Step
1. Hypothesis

Description

¢ Discernable
environmental signal
in migration today. Null
hypothesis: no discernible
environmental signal in
migration today.

Design issue

¢ How to establish whether
the environmental signal
is discernible in migration
patterns?

e How to assess or measure
environmental signals?

2. Variables

¢ Independent variable of
interest: environmental
change

e Dependent variable:
migration

¢ How to isolate the
independent variable of
environmental change?

¢ How to determine that
presence of independent
variable caused dependent
variable?

3. Intervention
group and
control group

¢ Intervention group is
made up of people
that will experience
environmental change

e Control group is made up
of people that will not
experience environmental
change

¢ How to isolate control group
that does not experience
environmental change
(independent variable)?

4. Introduce e Environmental change * Impossible to control

intervention environmental change;
need to carefully select case
study countries.

5. Measure ¢ Did migration occur when | ¢ How to prove that
dependent environment changed? migration would not have
variables in occurred in the absence of
intervention environmental change?
group and

control group
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Initial methodology design for global comparable fieldwork

The EACH-FOR Project began its methodology design by forming
a hypothesis that its desk and field research would test: There is a
discernible environmental signal in migration patterns today. The
project considered its general hypothesis to hold true if fieldwork
found empirical qualitative and quantitative evidence that migration
occurred, in part, due to environmental factors. The failure to find
migrants in whose mobility pattern environmental causes played
no role or were negligible would negate the central hypothesis. The
weakness of this hypothesis lies in the difficulty of determining a
measure for ‘discernible’ and environmental ‘signals’.

The project took the approach of asking experts, migrants and non-
migrants about their perceptions of environmental factors and whether
these factors had anything to do with the decision to migrate or not to
migrate. Where participants answered positively, this was considered as
evidence that environmental factors were perceived as having played a
role in migration (discernible). The project’s case studies investigated a
wide range of environmental change variables, from natural hazards of
a sudden and gradual nature, to longer-term processes. The hypothesis
testing did not attempt to quantify the strength of the environmental
variables, but rather attempted to determine whether they played a
discernible role or not. The causes of migration are manifold and the
project did not expect to find cases where environmental reasons were
the sole driving factor behind migration (with the possible exception
of extreme natural hazards). Instead of trying to find a ‘pure’ type of
environmentally induced migrant, the project aimed to test a hypothesis
of whether the environment is a factor in migration (particularly when
the environment changes in ways that worsen the welfare of those
dependent upon it). The set of resulting case studies provides insights
into this phenomenon worldwide and contributes to more rigorous
hypothesis building and testing in future work.

Variables: Environmental change and migration

The EACH-FOR Project’'s dependent variable was migration
(including a range from internal to international migration) and the
independent variable was a set of environmental stressors (including
a range of complex phenomena from sudden to gradual and creeping
processes).

Lonergan described migration as “an extremely varied and complex

manifestation and component of equally complex economic, social,
cultural, demographic, and political processes operating at the local,
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regional, national, and international levels” (Lonergan, 1998). The
project recognized the difficulty of attempting to explain the patterns
and trends of migration, both international and internal, using only
one approach or academic discipline. For example, push factors were
frequently mentioned in fieldwork, as migrants sometimes mentioned
declining livelihoods from farming at home, due to land degradation
or erosion, and the sense that a combination of environmental and
economic factors contributed to migration. It was recognized from
the beginning that it might be difficult to interpret research results, as
the literature has established that migration outcomes have multiple
causal factors. Also, the existing data on migration are inconsistent, with
much of the information based on international migration figures from
census data that do not necessarily capture temporal or geographic
dynamics of human movement (Kniveton, 2009; Afifi & Warner, 2008).
This presented a situation in which it would be challenging to measure
any difference between migration in the absence of the independent
variable and migration in the presence of the independent variable
(environmental change).

The EACH-FOR Project treated the independent variable as certain types
of environmental change and employed a multi-case study approach
to examine major types of environmental change and how they might
affect migration. Taking environmental change as an independent
variable was associated with at least three issues, from the outset.
First, the set of environmental variables that make up ‘environmental
change’ are difficult, if not impossible, to isolate from other factors
driving migration. Similarly, it is not possible to control the independent
variable in this kind of research attempt: there are likely few cases
of migration where it is possible to fully exclude the environmental
variables of interest. Environmental processes are ongoing and
omnipresent in all migration or non-migration situations, making it
quite challenging to devise a methodology that can accurately test the
impact of environmental change on migration. The project relied on the
relative importance that interviewees placed on environmental factors
to begin to isolate the relevance of environmental change variables
in the migration choice. Second, ‘environmental change’ is comprised
of many different phenomena, spanning different geographical and
temporal scales. Third, because the EACH-FOR Project placed such
importance on an ex-post methodology, the ability of subjects to
perceive change required them to be at a boundary where change
could be observed — either a physical boundary, such as the desert
noticeably advancing onto a subject’s field, for example, or a noticeable
time boundary, such as a violent storm or an exceptionally dry period
(in a time scale relevant to human memory).
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In light of these methodological limitations, some scholars recommend
not attempting this kind of research, or at least not this ‘driver-
focused’ framing of environmental factors and migration (Black, 2001).
However, the EACH-FOR consortium recognized the need to address the
knowledge gaps and was given the opportunity to gather information
from the field and report its findings back to a wider academic and
policy-centred community. The EACH-FOR Project accepted these
limitations and shaped itself as a scoping study that would contribute
to the building of a basis upon which more rigorous studies could be
undertaken.

Considerations in the research design

Aside fromtheissues discussed in defining hypotheses, central research
guestions and variables, the project faced several considerations about
how to design the research approach. These considerations stemmed
fromthe multidisciplinary nature of theresearch question, butespecially
the omnipresence and characteristics of the independent variable
environmental change. This section discusses some of the key design
issues for the project, such as how to address intervention and control
groups, controlling the intervention, and measuring the dependent
variable after the independent variable had been introduced.

Challenge of defining a control group

Both the literature and experts consulted in the methodology design
phase emphasized that it would not be surprising to find that the
environment was one of many factors that contributed to migration
(Faist, 2007; Castles, 2002). The project struggled to find ways to
isolate the independent variable(s) in order to create a research design
that would develop comparable, internally valid results. The ideal
design would have allowed for the isolation of intervention groups
and control groups in every case study area, so that the hypothesis
could be established or rejected in each case. Two practical difficulties
arose. First, individuals could not be randomly assigned into two
groups. Second, it was unclear as to how to isolate a control group that
did not experience environmental change, in each field study. Some
case studies offered conditions in which some parts of the country
experienced a particular kind of environmental change, while other
areas remained intact. Examples of these will be offered below in the
context of specific case studies. A pre-test — an assessment of the
migration situation before environmental change was introduced —was
not possible, due to limited time and budget. More fundamentally, a

Migration, Environment and Climate Change: Assessing the Evidence



pre-test was not possible under the fieldwork circumstances, where
it was impossible to control the independent variable (environmental
change).

This left the project with a significant design issue: Could the EACH-
FOR consortium attempt to define a control group against which the
intervention group could be compared? Without a control group in
each case, how would the project know whether migration would
or would not have happened, even in the absence of environmental
change without a control group? In other words, without a control
group that was sure not to have experienced environmental change,
how could the project establish whether there was an environmental
signal in migration patterns?

Faced with the challenge of defining meaningful control groups, the
project instead defined eight central questions to guide interviews
during fieldwork. It was hoped that the answers to these questions
would aid researchers in determining the validity of the hypothesis in
the absence of true control groups.

Central questions for fieldwork

A set of questions helped test the central hypothesis of the project,
and guided the collection of data in desk study and fieldwork activities.
These questions were formulated in a way that would avoid drawing
a deterministic relationship between environmental degradation and
migration, which was considered inappropriate for the topic area. The
guiding questions were intended to identify cases where environment
plays an important role as a contributor to population movement.
The following questions served as the basis for all research efforts
in the global survey, and were intended to create a comparable set
of descriptions of how environmental factors interact with migration
pressures in the 23 field studies.

1. Who is migrating away from situations of environmental
degradation/change?

2. Where are environmentally induced migrants coming from and
where are they going to?

3. Why have people migrated (i.e., what role has environmental
degradation or change played)?

4. How does environmental degradation interplay with other
social, economic and political factors in decisions relating to
migration?
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5. What might prevent people from migrating when they are faced
with environmental degradation (i.e., what assistance was
needed, what was lacking)?

6. Why do some people remain in areas of environmental
degradation/change while others migrate (i.e., what are their
coping/adaptation strategies and capacities)?

7. How does environmentally induced migration occur (e.g., choice
of destination, networks used)?

8. What is the role of people’s perception of environmental
degradation in triggering them to move?

These eight questions provided a basis upon which individual case
studies could build additional falsifiable hypotheses about the
particular relationships between environmental factors in specific
areas and migration trends there. EACH-FOR was conceived as an
initial study upon which further extensive research would be built. Its
case studies were intended to provide insights into the many possible
hypotheses that could subsequently be formulated and tested.

Intervention and case study selection

The project aimed to study environmental change affects on migration,
but could not in any way manipulate the independent variable in
fieldwork. To address this challenge, the project carefully selected case
study countries to ensure the presence of several different types of
environmental processes and migration processes. The project design
aimed to observe cases where both independent and dependent
variables were present, in order to determine whether there was a
discernible environmental signal in migration patterns (i.e., whether
the independent variable affected migration).

Case areas were selected to create a snapshot of environmental
processes and their possible interactions with migration. For example,
case study areas with documented environmental problems of one or
more of the following types were selected:

* extreme flooding

e desertification

e land degradation

e water shortages and drought
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e the potential of sea-level rise
¢ industrial pollution.

This approach allowed the project to identify ‘hotspot’ countries
with potentially high descriptive value, but it was noted that multiple
environmental processes, as well as complex migration processes,
could be going on in each country. The fiel[dwork was not able to cover
the entire country exhaustively and some processes were cross-border.
Some areas with underreporting of migration (especially internal
migration), or areas with environmental degradation of a creeping
nature that is not reflected in international databases, were possibly
passed over in the case country selection.

Measuring the intervention and control group

EACH-FOR researchers tried to find ways to establish whether migration
would not have occurred in the absence of environmental change.
To test whether there was indeed an impact on migration when the
environment became less hospitable, the project had a three-step
procedure: first, desk research was undertaken to examine historical
patterns of both environmental change and migration; second,
expert interviews were conducted to help capture the dynamics
of environmental change and how this might have affected human
mobility in the past and current situation in a given case study; and,
finally, a questionnaire was given to migrants and non-migrants who
had stayed behind in areas with documented cases of environmental
degradation.

This latter comparison of migrants and non-migrants was hoped to
reveal answers to the central question of the project: what role has
environmental degradation or change played in people’s decision to
migrate or not migrate? For those individuals that remained behind,
the project was keen to understand what factors intervened to keep
people from migrating, even when they faced environmental problems.
It was hoped that this set of answers would help researchers verify or
reject the hypothesis, and also help measure the environmental signal
in migration patterns (especially in relation to other factors).

Confounding factors in fieldwork

The project managed several confounding factors that could threaten
the validity of project findings. The general purpose of the methodology
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design activity in EACH-FOR was to provide guidelines that would help
produce comparable data from fieldwork, while taking into account the
diverse field conditions in the 23 case study areas. It was considered
advantageous for the project to define the eight research questions,
and then use a few standard methods complemented by methods
tailored to local conditions.

The EACH-FOR Project involved multiple case studies, research teams
and field workers, and it created a comparable questionnaire for both
migrants and non-migrants, as well as guidelines for semi-structured
expert interviews.” The questionnaires were pre-tested in an early
case study and then adjusted and revised before all other case study
work began. All investigators received field guidelines about how
to work with participants/interviewees, record their results, and
interpret the results (to ensure interpreter reliability). Yet the reality
of fieldwork inevitably led some researchers to change wording to
meet local conditions. Language translation further exacerbated the
instrumentation confound, and complicated the interpretation and
comparison of results from one case study to another. This created
locally specific and useful case studies with a moderate degree of
comparability.

Non-probability sampling technique

One of the most significant confounding factors was the possibility
of selection bias (i.e., no control group, no random assignment and
no control over assignment of participants to groups). The project
specifications did not allow for a random sample of a large population
of people. Field researchers were looking for people exposed to
environmental problems in order to ask whether those problems
affected the participants” decisions about whether or not to migrate.
In most cases, researchers were only able to interview people from a
limited number of areas, due to time and budget constraints. Expert
interviews and desk studies were used to help balance the sampling
biases that would emerge in migrant and non-migrant questionnaires.
A non-probability sampling method was chosen because it was
suitable for research during which the population of interest is not
fully visible and where accurately defining the population of interest

7 The migrant and non-migrant questionnaires can be found online at: http://www.each-for.eu/index.php?module=project_

outline.
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is problematic. This sampling method is used frequently in sociological
studies in hidden populations involved in sensitive issues, and in the
study of human systems where factors with the most influence in a
system are not necessarily those whose exact characteristics are known.
This method fitted the nature of the problem: to better understand
the impact of a little-understood variable (environmental change) on
decisions relating to migration.

The snowball, or chain-referral, sampling method was used in the
project. Researchers identified an initial set of relevant respondents
in pre-fieldwork preparations. During field interviews, researchers
requested that participants suggest other potential subjects who
shared similar characteristics or had relevance in some way to the
object of study. This second set of subjects was then interviewed, and
also requested to supply names of other potential interview subjects.
The process continued until the individual researcher felt that the
sample was large enough for the purposes of the study (a minimum
of 15 expert interviews and 30 migrant and 30 non-migrant interviews
was performed in each case study). The limited amount of time for
each case study — an average of seven weeks — prevented an exhaustive
sampling.

The researcher for each case study was directly involved in developing
and managingthe initiation and progress of the sample. Each researcher
sought to ensure that the chain of referrals remained within boundaries
that were relevant to the study. Researchers were instructed to ensure
that the initial set of respondents was sufficiently diverse so that the
sample was not skewed excessively in any one particular direction
(Tansey, 2006:12).

Controlling for threats to validity of project findings

The project considered several designs to help control for threats
to validity and increase the internal and external validity of results.
For example, the two-group post-test design was explored. In this
design, the researcher has no control over assignment of participants.
This leaves the static-group comparison design open to irresolvable
validity threat. There is no way of telling whether the two groups were
comparable at time 1, before the intervention, even with a comparison
of observations 1 and 3. The researchers can only guess as to whether
the intervention caused any differences in the groups in time 2. The
short nature of the project (24 months) weighed against the nature of
the independent variable (environmental change, which may happen
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abruptly or gradually or not at all, in a discernible way, in 24 months)
and did not offer significant advantages over the ex-post-facto research
design that was chosen.

An ‘ex-post-facto’ design and a ‘static group comparison design’ were
particularly considered and, in the end, the ‘ex-post facto’ design was
chosen. The reasons for this choice are discussed below.

The ex-post-facto design is used when a single group of people
is measured on some dependent variable (migration) after an
intervention (environmental change) has taken place. This research
design is often used when it is impossible to manipulate the dependent
variable (migration). The researcher tries to evaluate the experiment
by interviewing people (observation) and assessing the impact of the
intervention. This design involves no pre-test or control group — two
characteristics that fit the situation of the EACH-FOR Project. Yet this
research design makes it difficult to be sure that the observations from
fieldwork are the result of some particular intervention (environmental
change). In spite of this weakness, the ex-post-facto design has the
potential to produce useful results based on numerous migrant
responses about environmental factors that contributed to household
migration decisions.
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3. Field experiences: Viet Nam, Mozambique and
Niger

Following the design stage, the EACH-FOR Project moved to the
fieldwork stage to attempt to apply the methodology in a way that
would produce a set of globally comparable case studies. This section
examines some of the fieldwork experiences using this methodology in
the case study countries portrayed in figure 1 below.?

Figure 1: EACH-FOR case study locations
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Experiences in Mozambique, Niger and Viet Nam highlight a number
of complexities in achieving the project’s goal of establishing whether
linkages exist between environment and migration.

8 For more detailed information about the 23 different case studies, see appendix, table 2: EACH-FOR case studies overview
(regions/countries; environmental issues addressed; case study sites).
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Case study descriptions: Mozambique, Niger and Viet Nam

Mozambique

The south-eastern African country Mozambique is one of the poorest
countries in the world. With flooding as a focus, the Mozambique case
study presents sudden disasters as a cause of displacement, with a
minor focus on slow-onset environmental degradation within the
EACH-FOR Project case studies.

In the last decade, several floods and tropical cyclones have devastated
Mozambique and its low-lying deltas. These floods and tropical cyclones
caused a large amount of population displacement in the country.
People’s livelihoods in Mozambique are particularly dependent on
the natural environment, and a large majority of the population are
subsistence farmers and fishers, especially those living along the
Zambezi River where the impacts of floods and cyclone in 2001, 2007
and 2008 were felt.

The Mozambicans who lost their houses due to tropical cyclones in
both 2000 and 2007 managed to stay in their places of origin and
rebuild their houses with basic improvements in construction for storm
resistance. On the other hand, the floods in Mozambique resulted in
the displacement of thousands of people who had been living in the
low-lying river areas. These low-lying river areas are not only high-risk
areas for flooding, but are also the most fertile areas for agriculture.
People not only lost their houses and belongings during the flooding;
they also lost their harvest and, therefore, their means of livelihood.

Theinhabitants of the ZambeziRiver Valley are displaced on atemporary
basis, generally during the flood emergency period. Following recurring
flooding events, people tend to be relocated on a permanent or semi-
permanent basis. After the recurring flooding events in the last decade,
the majority of the inhabitants of these low-lying river areas have
resettled in government resettlement centres, where they attempt to
stay. However, such temporary mass displacement has been observed
to take on the characteristics of permanence.

The Government of Mozambique is trying to develop rural areas by
providing the essential infrastructure and giving people incentives
to produce more solid houses within the resettlement process.
Nevertheless, resettlement does not seem to be the best option for
dealing with the existing and upcoming impacts of environmental
change in Mozambique. Resettlement is causing additional problems.
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It is not solving the problems of the people who are, even after the
resettlement process, still dependent on government and international
aid and remain very vulnerable to further flooding.

The floods of 2007 and 2008 highlight the argument that government
and international aid is indispensable. The flood-affected inhabitants
are not able to survive on their own, as floods destroyed their living
basis (their crops) for two consecutive years. If the flooding trend
continues, people may be forced to move again if no government or
international aid is available. In the future, it is uncertain whether
people living in flood-affected areas would be able to survive without
external support, especially in light of predictions of heavily increasing
precipitation and extreme events in Mozambique.

The research process in Mozambique involved data collection via semi-
structured expert interviews and semi-structured migrant interviews
at resettlement centres in the Zambezi River Valley. Topic-related data,
such as reports, images and relevant literature, were also gathered.®

Niger

The West African country Niger offered the opportunity of researching
the linkages between slow environmental change processes and
migration. Niger has been suffering from frequent and strong droughts
over the past century. The strongest droughts that hit the country
occurred in 1973 and 1984. Although more than three decades have
passed since then, people are still suffering from the consequences of
these droughts, which had a negative impact on soil quality.

The ongoing droughts harm the livelihoods of people, especially farmers
and cattle herders, who must then seek new means of generating
income. Consequently, people have been cutting down, chopping and
selling trees as firewood. This causes further deterioration of soil quality
and contributes to sand intrusion and siltation of local waterways. In
particular, siltation and water pollution, which hinder fish reproduction,
are problematic for fishermen who make their livelihoods along the
Niger River.

° For further information about the Mozambique case study, please refer to Stal, 2009.
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The shrinking of Lake Chad was another environmental problem
investigated within the Niger case study. Lake Chad, which formerly
extended into Niger, no longer exists within that country’s territory.
This environmental change has led in different ways to the migration of
the people whose livelihoods mainly depend on the environment.

The mainregion visited in Niger was Tilabéri, in the south of the country,
which also includes the capital, Niamey. The researcher personally
interviewed migrants who had moved to the region of Tilabéri from
other regions within Niger. Migrants who had left Niger because of
the shrinking of Lake Chad and were temporarily visiting Niamey were
also interviewed in person. The shrinking of Lake Chad also prompted
people to move to other regions of Niger, and some of these migrants
were interviewed by telephone. Semi-structured interviews with
experts were conducted in the capital of Niamey.° A general overview
of the field research outcomes is given in the following paragraphs.

Those who migrate are usually young men, while those left behind
are, in most cases, women, children and the elderly. Women rely on
small businesses to feed their family members and sometimes even
work in other farmers’ fields, as a last resort — a sign of desperation. In
many cases, women attempt to restore the environment by planting
new trees and fixing sand dunes. However, taking care of the children
and the elderly limits their efforts. In general, women use their
knowledge of edible plants to sustain themselves and their families in
the deteriorating environment.

The link between environmental degradation and migration in Niger
is, in most cases, indirect. The migrants usually name economic
factors, such as decreasing income and unemployment, as reasons
for migration. However, the root causes are environmental problems
that lead to migration through these economic mechanisms. Most of
the environmentally induced migrants interviewed did not want to
give up farming, cattle herding or fishing. Instead, migration occurs in
a step-by-step process as environmental degradation processes drive
people short distances in search of places to pursue their livelihoods.
In cases of more advanced environmental degradation, they may leave
the region. In the most severe cases, they leave the country for other

0 For further information about the Niger case study, please refer to Afifi, 2009.
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countries in the South, where they practise similar livelihood patterns.
Others change their work and take random jobs in the capital or move
to Libya and mainly work in the construction sector before returning
to Niger.

Environmentally induced migration in Niger is often a survival strategy
following the loss of livelihood due to the deteriorating environment in
the villages/regions of origin.

Viet Nam

The South-East Asian case study of Viet Nam focused on the linkages
between regular flooding events, migration and resettlement in
the Mekong Delta region. The research for the Viet Nam case study
evolved distinctly through the field research phase to become a study
focused on the linkages between regular anticipated flooding events
and migration/displacement, as opposed to a study between flash
flooding events and migration/displacement.

The Mekong Delta is one of the most densely populated areas on earth
(MRC, 2005), and the slow and regular flooding of the Mekong River
is considered an integral part of the livelihoods of the Vietnamese
population living in the Delta (Be et al., 2007). The enriched flood plain
constitutes approximately 40 per cent of the cultivated land in Viet
Nam and is known as the ‘rice bowl’ of the country. Regular flooding
of the Mekong River occurs annually between July and November and
affects 40-50 per cent of the land area across nine provinces. Over
the past four decades, the frequency of major floods in the Mekong
River, which would normally only have a return period of 50 years,
has been a major concern (Lettenmaier, 2000 in White, 2002: 11) and
flood patterns for the Mekong Delta show a worsening trend (Be et al.,
2007).

The research for this case study was conducted in four areas: An
Giang Province, Ho Chi Minh City and Hanoi within Viet Nam as well
as Phnom Penh, Cambodia. Expert interviews were conducted in all
four locations, while interviews and questionnaires with migrants
and non-migrants took place in An Giang Province, Ho Chi Minh City
Province and Phnom Penh only. An Giang Province was selected as the
site of possible migrant origin within the Mekong Delta because it is
the province that experiences the highest level of flooding during the
annual wet season. Ho Chi Minh Province and Phnom Penh, as major
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urban centres, were selected as destinations for migrants from the
Mekong Delta.'!

Where flooding was an underlying trigger in people’s decision to
migrate, the research identified different types of people on the move,
including children and poorer households seeking refuge in cities
after the annual flood, youth (especially girls) vulnerable to human
trafficking, single household members carrying out seasonal work in
different locations or whole households seeking alternative livelihoods
in a new location. It was not possible to identify conclusive patterns
that revealed where environmentally induced migrants were coming
from or where they were going, due to the lack of systematic sampling
or review of census data. However, the research did reveal that initial
trends indicated that those affected by flooding tended to move from
rural locations to urban areas or peri-urban areas, where there were
perceived to be greater employment and livelihood diversification
opportunities or social ties indicating that pull factors also play a role
in determining the destination of environmentally induced migrants.
In the case of Viet Nam, the anecdotal research revealed that those
who had moved because of flooding had generally experiencing
repeated flood events as opposed to a one-off flood event. In general,
it was the negative impact of repeated flooding, leading to livelihood
threats, loss and/or debt that triggered the decision to migrate. People
migrated when their main source of livelihood was destroyed by
flood — for example, the loss of a rice crop, leading to loss of income
and debt — and when disaster aid relief expired. This indicated that
alternative livelihood and income options, crops that could withstand
flooding and its impacts, and disaster relief aid may have prevented
people from migrating. Overall, this indicated that the socio-economic
conditions and political context played an important role in influencing
the migration outcome.

It was revealed generally that those who stayed in areas of environ-
mental degradation possessed land, had lived there for generations
and generally wanted to stay in their usual place of residence and were
able to find a means of surviving there. There were also poorer peo-
ple who remained in areas of environmental degradation because they
did not have the means or resources to move, despite expressing a

1 For further information about the Viet Nam case study, please refer to Dun, 2009.
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desire to do so. Overall, the research in Viet Nam was preliminary but
revealed the need to make a more systematic comparison between
households within the same village, affected by the same environmen-
tal change, in order to understand why some choose to migrate and
others do not. This would provide greater insight into the role of fac-
tors such as level of income, assets, access to resources, information,
social networks and capital in preventing or prompting migration in
the Mekong Delta area.

EACH-FOR methodology in practice, lessons learned

In all three case studies (Mozambique, Niger and Viet Nam), IOM local
in-country offices were engaged as partners prior to the fieldwork
commencing. They played a crucial role as locally-based partners in
identifying and establishing initial contact with relevant experts,
arranging logistics and assisting with translation and implementation
of the EACH-FOR questionnaire. A key contact point within IOM was
established as the main interpreter and assistant for the duration of
the field research in all three locations.

Multiple field objectives and tasks

While there was one overall field research goal (that of investigating
whether there were linkages between the environment and migration),
there were several field research objectives, as mentioned above in
section 2. The focus on whether there was a link between environment
and migration meant that the field research did not strike a balance in
terms of exploring the range of other reasons why people migrated. The
project attempted to address each objective with the questionnaire,
semi-structured migrant and non-migrant interviews and interviews
with experts. Yet each of the field objectives might require a specific
type of methodology.

The fieldwork was a scoping exercise, but one that did not allow for
repeat visits to follow up on information gathered. Researchers also
had the difficult task of conducting both expert interviews, migrant and
non-migrant interviews and questionnaires within the field research
phase. There was little time for analysis of expert interviews before
the researchers interviewed migrants and non-migrants. At times, for
example, the researchers obtained crucial pieces of information from
experts, following interviews with migrants — information that would
have been useful to know before interviewing migrants.
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Differing perceptions and definitions of ‘environment’

In conducting this research, it was important to clearly and distinctly
define what was meant by the term ‘environment’. The EACH-FOR
Project researcher and the local IOM research partner needed to have
a common understanding and focus for the research.

It was also important for the experts, migrants and non-migrants being
interviewed to have a common understanding of the term so that
they could provide relevant information. As researchers, this created a
dilemma, because providing an explanation of the term ‘environment’
influenced the respondents’ answers. For instance, in the case of Niger,
the local partner had to provide clear examples for environmental
problems, such as droughts, water pollution and sand intrusion. This
might have oriented the interviewees towards discussion about these
problems, and they may have neglected to highlight other factors
influencing their migration decision.

As for the expert interviews in the case of Viet Nam, it became
important to define not only what environment meant but also what
was meant by the term ‘flooding’ in the particular research locality.
For example, flooding in northern and central Viet Nam is commonly
flash flooding, with little warning, while in southern Viet Nam the
type of flooding experienced occurs slowly and regularly. Since many
of the experts interviewed were located in the capital city, Hanoi (in
northern Viet Nam), they often had a different concept of flooding
to that of the researcher, especially those from humanitarian relief
agencies. Additionally, in the research analysis phase, it was important
to take account of the background and perception of the experts
interviewed.

In Viet Nam, it was mainly those that indicated they had suffered
negative consequences from environmental degradation that were
identified as having migrated due to underlying environmental factors.
Since our focus was on identifying people who had been triggered
to move because of environmental degradation, research naturally
tended to focus on, and be framed around, the negative impacts of
environmental degradation.

Differing perceptions and definitions of ‘migration’

The questionnaire, semi-structured migrant interviews and expert
interviews were useful for addressing the field research question of
why people had migrated (i.e., what role environmental degradation
or change had played). These qualitative techniques allowed for
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spontaneous responses from those interviewed, with a view to
identifying the broader range of reasons why people had migrated.
When those interviewed were specifically asked, in the questionnaire,
why environmental problems had played a role in their decision to
move, their answers helped to shed light on the various ways in which
the environment played a role in the decision to move.

The EACH-FOR researchers were interested in all types of movement
linked to environmental issues, such as seasonal or permanent
migration as well as internal and cross-border movement. During
some interviews in Viet Nam and Niger, experts often assumed that
the researchers were examining the links between environmental
issues and international migration. The researchers had to explain
that they were interested in all types of human mobility linked to
the environmental issues under investigation. It was also necessary
for researchers to be aware of different interpretations of the term
‘migration’ in the research analysis phase for all three case studies.

The literature review performed by EACH-FOR found no clear
distinctions of environmentally-induced migration and displacement.
In the early stages of the EACH-FOR Project, working definitions of
‘environmentally displaced person’'? were compiled. These definitions
contributed towards the conceptual context of the EACH-FOR case
study research and helped to establish consensus among EACH-FOR
Project members regarding definitions for people who migrate or are
displaced by environmental factors.

In some cases, researchers investigated the issue of resettlement
due to environmental factors — for example, in Mozambique and
Viet Nam. In other case studies, the researchers interviewed those
who had migrated independently of any formal programme. Lacking
clear definitions of environmentally induced migration reduced the
comparability of case studies. However, using the working definition
of ‘environmentally induced migration’ also allowed for the broader
spectrum of issues relating to human mobility and environmental
change to emerge.

In Mozambique and Viet Nam, where the phenomenon of migration
related to disaster-type environmental problems (more commonly,

2The working definitions for the EACH-FOR Project can be found online at: http://www.each-for.eu/documents/
Environmentally_Displaced_Persons_-_Working_Definitions.pdf
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sudden events) was investigated, it was important to distinguish
between temporary evacuation during the ‘environmental’ event
(such as temporary local evacuation due to high flood water levels) and
longer-term movement after the ‘environmental’ event. This was not
the case in Niger, since the environmental changes under examination
were slow and progressive.

Identifying experts to interview

According to criteria outlined by the EACH-FOR researcher, IOM
was requested to identify experts who worked in the migration,
environment and humanitarian sectors, with a view to interviewing
them. Organizations such as the International Committee of the Red
Cross, Oxfam and CARE International, as well as government agencies,
national universities and research institutes, helped identify additional
experts or migrants for interview. This proved to be very beneficial,
allowing for rapid access to experts and reducing logistical boundaries
given the short time available for the field research.

In most case study areas, it was rare to find specific experts in the
area of ‘environmental migration’. Some experts were reluctant to be
interviewed when the researchers approached them explaining that
the research was about environment and migration linkages, since
the experts felt this was not their area of expertise. However, once
the researchers explained that they were interested in knowing about
their particular expertise, the experts agreed to be interviewed.

One issue that emerged as a result of relying on the IOM office of
Viet Nam as the initial contact point was that not so many experts
were known to them in the environment sector (since migration is
their main area of expertise). This could be seen as a disadvantage
but it also became advantageous as it provided a point of departure
for discussion of what exactly was meant by the term ‘environment’,
which helped to refine the research. For example, this occurred
after the first expert interview was conducted with an IOM contact
in the environment sector. This contact was very knowledgeable
about a variety of environmental issues but was in charge of Waste
Management Services within the Department of Natural Resources
and Environment of Ho Chi Minh City. The discussion in this interview
revolved more around pollution of water ways rather than flooding.
What became evident after this interview was that a clearer definition
of ‘environment’ needed to be provided to interviewees.
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Fortunately, the IOM office in Maputo, the capital of Mozambique,
had been actively involved in the evacuation and resettlement process
along the Zambezi River Valley during the 2001 and 2007 flooding
events. They were therefore familiar with the environmental context
and provided several relevant contacts with environmental expertise.
In the case of Niger, the staff at the Niamey IOM office recognizes
environmental causes as factor in migration. This is because
environmental problems in Niger are numerous, present and
dominant. Moreover, there is a historical tradition of nomadic and
farmer migration.

Finding migrants: source—destination dilemma

A common question when one is trying to conduct research on
environment—migration linkages is whether to begin researching in the
source location of potential migrants (i.e., the location of environmental
impact) or the destination location of migrants. In the three EACH-
FOR case studies discussed here, there was a tendency to first head
for the zones where there were environmental problems, rather than
conducting research in locations where people migrated. This was
because of the limited time available for conducting field research,
which meant that less time was spent concentrating on interviewing
migrants — for example, people in urban areas who had migrated from
the countryside.

Approaching the research in this manner facilitated the identification
of individuals who had been affected by changes in the environment.
Thus, the researchers faced fewer challenges engaging in discussions
about people who had migrated or been resettled due to environmental
factors. On the other hand, by spending less time conducting
interviews with migrants in localities at a distance away from the
environmental problem under investigation (for example, in urban
centres), the researchers were not able to cover all of the reasons
why people migrate, and thus faced limitations in assessing the role of
environmental factors in migration decisions.

In 12 semi-structured interviews with migrants who had moved from
the Mekong Delta to Can Gio District, Ho Chi Minh Province, only one
migrant interviewed revealed there was a connection between flooding
and his decision to migrate. Migrants interviewed were selected by the
Ho Chi Minh City Department of Agriculture and Rural Development
(DARD), based on the researcher’s request to speak with migrants who
had moved the Mekong Delta to Can Gio District within the previous
ten years. The majority of those interviewed had migrated from
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the Delta to Ho Chi Minh Province for economic and social reasons.
However, when the researcher was conducting research in the
localities of the Mekong Delta where flooding occurred, there were
clearer indications that people were moving or being relocated due to
the impacts of flooding. This suggested that geographic proximity to
the environmental problem under investigation played a role.

This experience was repeated in Mozambique. In order to find migrants
in Mozambique, a field trip to one source of the flooding events, the
Zambezi River Valley was carried out. The field trip included visits to
13 resettlement centres, where interviews with displaced people were
conducted. The visit started in the Chinde District, Zambezi Province,
in the delta of the Zambezi River Valley. Here, several resettlement
centres were visited, expert interviews with non-governmental
organization associates were conducted and informal conversations
with government representatives were held. The field trip carried
on along the Zambezi River Valley further inland to the Mutarara
district. On the way from the Zambezi River delta to the Mutarara
District, several resettlement centres were visited and interviews with
displaced persons were conducted ad hoc along the way. Most of
the interviewees responded similarly and all of them mentioned the
flooding as the main cause of their resettlement.

In Niger, some people moved within rural areas, but when the
environmental problems threatened their livelihoods, they decided
to migrate to the capital city and completely changed their activities
from farming to unskilled work — for example, selling mobile-phone
cards. Other people from Niger affected by environmental problems
even moved to Libya. However, people who insisted on continuing
their farming and fishing activities eventually moved to neighbouring
countries, such as Benin, Chad, Mali and Nigeria. The main challenge
here was that the researcher was not able to trace the migrants to
all the countries. It was only possible to know about them from their
friends and relatives who stayed in the country. The only migrants who
crossed the borders and were personally interviewed by the researcher
were those who returned as part of the re-integration programme
of IOM (returnees from Libya) and some others who left the Lake
Chad Region in Niger for Nigeria and came for short visits to Niamey.
Telephone interviews were also conducted.

Selecting migrants for interview

Due to the time limitations and exploratory nature of this research
project, the migrant selection was not systematic. Migrants were
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interviewed when opportunities were created as a result of expert
interviews or by random selection of individuals in the field sites.
This proved to be both beneficial and restrictive; in all three cases,
interviews conducted with randomly selected individuals in the field
locations proved to be useful in terms of highlighting issues that would
not have been anticipated by a more systematic selection of migrants.
In the case of Niger, the researcher attempted to divide the migrants
into the following categories: migrants who left the country and did
not return (according to their friends or relatives or to conversations
with said migrants during their short visits to the country); migrants
who left for Libya and returned; and migrants who left one village/
region and moved to another. There was a fourth category of non-
migrants. It is difficult to ascertain whether the samples were entirely
representative, due to the small number of interviewees in each case,
which is an important limitation of the study. Nevertheless, judging
from the similarity of answers of each group within one sample, one
can tell that the samples were reliable at this stage of the study.

Contacts provided by experts facilitated rapid access to the potential
target community under study. In Viet Nam, for example, some
migrants interviewed were those to whom the researcher was granted
access through the Department of Agriculture and Rural Development
(DARD). The researcher was able to ask DARD to identify migrants who
had moved from the Mekong Delta within the last decade, with a view
to interviewing them. This provided an organized approach to selecting
migrants but was not sufficient to determine systematically whether or
not the environment was a significant push factor for migration. This
is where time and budget limitations became a restricting factor for
the researcher in Viet Nam. Had there been more time, the researcher
would have chosen to focus on interviewing a more representative
sample of migrants by selecting those who had moved from a particular
district and province of the Mekong Delta affected by flooding.

Random selection of migrants in Viet Nam was useful in identifying a
broad spectrum of people on the move who were affected by flooding
— for example, prior to the field research, the researcher had not
considered children in child-care centres as a potential target research
group for examining environment—migration linkages. However,
due to the selection of migrants being random, it was difficult to
know if the categories of people identified above were an anomaly
or representative of people prompted to move due to underlying
environmental factors.
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IOM Niamey provided an excellent opportunity for the researcher
to interview people who left Niger (especially those who went to
Libya) and came back as part of a re-integration programme. The
researcher was concerned about a possible lack of trust on the part
of the interviewees; this category of returned migrants is financially
supported by IOM, on the condition that they stay in Niger and re-
integrate into its society. Therefore, during the interview, they might,
for example, have denied that they would be leaving the country for
environmental reasons, in order not to be deprived of the financial
support they were expecting from IOM. As a result, this sample was
taken as an indicator of the reasons behind the decision to migrate
for those who had already migrated and returned home, rather than
as an indicator of their future plans, which cannot be determined in
advance.

A different category of people that the researcher met via the IOM
office were those who left the Lake Chad region within the territory
of Niger for other countries, such as Nigeria, and made short visits
to Niamey. These people passed by the IOM office, either because
they had good contacts there or because they were phoned by the
researcher’s assistant and asked for an interview. Without the IOM
contact, it would have been hard for the researcher to interview this
category, since the field visit was limited to Tilabéri and not the Lake
Chad region or other countries sharing the lake with Niger.

In Mozambique, selecting appropriate migrants for interviews was less
complicated, because there was an organized resettlement programme
for people displaced by floods. Therefore, mainly resettled people
along the Zambezi River Valley were selected for migrant interviews.
This was beneficial, as the linkage between flooding and displacement
was clear, but other migrants who had moved for various reasons or
who had moved further distances could not be identified, given the
limited amount of time the researcher spent in the field. With more
time and budget, comparative research of people displaced by flooding
events in other parts of the country could potentially provide a deeper
understanding of different coping strategies.

Timing issues: Gap(s) between environmental events and
site visits

Researchers found that the more recently a particular locality had
experienced the environmental problem or issue under investigation,
the more people in that locality were aware of the situation. Therefore,
they were able to discuss their recent experience as a factor leading

Migration, Environment and Climate Change: Assessing the Evidence



to livelihood impacts and possible migration or resettlement. For
example, in the EACH-FOR Mozambique case study, communities in
flood-prone areas had experienced the 2007 flooding event six months
prior to the researcher’s visit. On the other hand, in the Viet Nam case
study, the last major disaster flood in the Mekong Delta occurred in
2000. Considering that the research was conducted seven years later,
it was more difficult to pinpoint the exact migratory impacts of that
particular event, despite the fact that people could clearly remember
the event.

In addition, the personal experience of a migrant or non-migrant with
the environmental event in the past also played a significant role in
shaping research findings. For example, in Mozambique, interviews
were carried out with people who had experienced multiple flooding
events. This revealed a change in attitude towards migration or
resettlement from temporary evacuation to permanent resettlement.
The affected people accepted the fact that they should not move back
to their places of origin. Similarly, in Viet Nam, the researcher found
that the impacts of repeated flooding (as opposed to a unique flooding
event) could play a crucial role in prompting people to migrate.

Since slow-onset environmental change is a constant part of life in Niger,
the time gap between environmental events and the site visit did not
play a significant role in influencing the results of migrant interviews.
Even in the cases of the severe droughts of 1973 and 1984, farmers and
cattle herders have continued to suffer from the cumulative impacts of
those events.

Another timing issue that had to be taken into account was the
daytime and seasonal timing, especially for rapid research, for
interviewing migrants/non-migrants in the field location. For example,
the researchers in Mozambique and Niger found that the farmers and
cattle herders were only available in the villages at certain times of the
day and the year. Likewise, when the farmers living along the Zambezi
River Valley were busy seeding their almost inaccessible fields, it was
mainly the elders and the children who were interviewed. In the case
of Niger, the researcher visited the country in the dry season (January/
February 2008), during which many farmers wander with their cattle
to other regions that were not covered in the field visit. Therefore, the
researcher had to rely on interviews with people who stayed in the
Tilabéri region, as well as people in the capital.
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4. Recommendations for future environment-—
migration research

EACH-FOR gathered empirical observations and contributed to
the building of a research agenda for investigating the complex
relationships between environmental factors and migration (Warner &
Laczko, 2008a). Future research will certainly improve on these efforts
and increase the level and quality of information available about
these relationships. Some considerations may help guide the design of
research methodologies for further investigation.

Emerging toolkit and methods

A spectrum of emerging tools for further research is available — from
macro-level to micro-level approaches. We have identified several
possible approaches from recent literature, although many more exist.
To gain a global or regional overview, Perch-Nielson (2008) and others
illustrate the possibility of linking climate and environmental models
with migration models. Other researchers have begun introducing
environmental variables into geographic regression models (Neumayer,
2005; Barrios et al., 2006; Afifi & Warner, 2008), including a multi-level
approach that simultaneously uses area and individual data (Henry,
2004). A particularly promising area appears to be simulation with
agent-based modelling (Kniveton & Schmidt-Verkerk, 2008).

To gain more comparable and geographically specific insights,
longitudinal research needs to be undertaken with panel studies of the
evolution of the environment and of the migration behaviour (Massey,
2007). Looking back, historical analogues can provide insights into
coping mechanisms and tipping points beyond which coupled human-
ecological systems began to break down (Piguet, 2008; Mc Leman,
2006). Other authors have, with reasonable success, developed
indices of vulnerability to localize ‘hotspots’ of environmental change
and migration (Erhart et al., 2008; Dasgupta, 2007). Finally, empirical
fieldwork such as that performed by EACH-FOR, particularly using a
combination of survey and ethnographic study methods, will provide
detail and help build hypotheses about the relationships between the
multiple factors affecting migration.
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Methods and project design are rarely free from considerations
of funding. Ideally, funding will become available for longer-term
longitudinal studies that would allow for the establishment of a globally
comparable set of data on environmental change and migration. Case
studies could continue to provide rich localized insights that may be
aggregated and compared in meta-analyses.

Research questions and hypotheses

There is a need for methods and approaches that isolate the role of
environmental variables in the decision to migrate. For example, it is
widely accepted in the literature that environmental factors usually
accompany other factors (particularly economic) that contribute to
the ability of poor people to sustain their livelihoods. Environmental
problems often accompany economic factors that affect migration,
but economic factors do not necessarily accompany environmental
problems in affecting migration. The results from the EACH-FOR
Project point in one direction. Future research may find effective ways
to begin isolating environmental variables in certain cases from others,
particularly economic. A case study in which environmental variables
were present, but economic variables were not clearly present as
drivers of migration, would be a starting point in developing methods
for better isolating the role of environmental variables in migration.
This type of research would also strengthen the ability to create
falsifiable hypotheses.

Another way to help isolate environmental variables in the migration
decision would be to test different typologies of environmentally
induced migration (see, for example, Renaud et al., 2007 and 2009).
It would be useful to have a clearer understanding of the role of
sudden and gradual or creeping environmental processes in migration
processes. Defining the parameters for environmental change (natural
catastrophes, output of the land, desertification, etc.) would increase
the comparative strength of empirical research. For instance, a
research project that looked at comparable areas with desertification
and without desertification could form hypotheses about whether or
not migration would occur in both locations to the same extent, and
then test the hypothesis through empirical study. Use of objective
information sources, such as satellite imagery, may provide an
additional means of improving the validity of research results from
subjective sources, such as migrant interviews.
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Empirical research, promising approaches

The review of the EACH-FOR Project methodology and actual use of the
method in conducting research into the linkages between environment
and migration reveal some lessons relevant for future research. Four
core components should be defined in the design of future research
efforts.

It is crucial to have a clear definition of the terms ‘environment’
and ‘migration’. It is important to have a clear understanding of how
the research subjects (such as migrants or expert interviewees) will
perceive these definitions and concepts. Time and distance have been
important factors in the perception of these definitions. The scale at
which the research is conducted, in terms of time and geographical
distance, must also be considered.

By ‘time’ we mean that a researcher must consider whether, and how
recently, the migrant (person being interviewed) has experienced
the environmental problem under study. (The interviewer might, for
example, ask the migrant when he/she last experienced the flooding
event or the impacts of land degradation and what the magnitude of
that event was.) Cognitive dissonance has been noted in studies of
people’s perception of their risk due to natural hazards. If the event
of interest has not occurred for some time, awareness about the
potential risk tends to be low. Participants tend to forget the role that
environmental factors may play in influencing migration decisions, if
those environmental factors have not been perceived for some time
(in other words, they are temporarily forgotten). Future research could
uncover useful additional information about the role of perception in
the decision to migrate in the presence of environmental problems.

By ‘geographical distance’ we mean that the methodologies engaged
by a researcher will vary depending on how far away the migrant
being interviewed is from the environmental phenomenon under
study. Participants” perceptions of environmental issues may be more
pronounced if they are in closer physical proximity (or if some other
factor has raised awareness of the issues). The closer people are to
an area impacted by the environmental event, the more likely they
are to understand the environmental phenomenon a researcher is
referring to during an interview. A researcher interviewing people at
a geographic distance from the environmental event under study will
have to carefully consider ways of both assessing whether interviewees
perceived environmental change, and identifying whether the
environmental factor played a role in the decision to migrate.
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Conclusions

Interest in the environmental drivers of migration is growing, yet
empirical research remains limited. The EACH-FOR Project represented
the first major, global attempt to explore a set of hypotheses in
fieldwork, and provided a valuable point of departure for further
research. Some of the most significant results of the project were
that it created an overview of patterns of environmental change and
migration in different types of ecosystems worldwide — from drylands
and small island developing states, to deltas, mountain areas, and
flood-prone areas (Warner et al., 2009). The 23 EACH-FOR case studies
provided insights about ways that environmental factors affect human
mobility — from sudden natural hazards, such as flooding and storms,
to slow-onset phenomena, such as desertification, sea-level rise and
other forms of land and water degradation that often affect migration
as a result of livelihoods being affected.

EACH-FOR confirmed the observation that environmentally induced
migration has the potential to become a phenomenon of a scale and
scope never experienced in human memory. Given an inconceivable
scale of environmental change, migration may be an adjustment
mechanism of first resort, or a survival mechanism of last resort
(Laczko, 2008; Bogardi & Warner, 2008). Migration may be an
adaptation mechanism for those with the resources to move early and
far enough away from danger. Alternatively, in extreme cases and for
those with fewer means to move, migration may be an expression of
failed adaptation (Renaud et al., 2007; Afifi & Warner, 2008).

The debate about environmental change and migration is still emerging;
it is not yet clearly framed. As the dialogue on the topic increases,
however, there will be a struggle to define the debate in terms of
security, humanitarian action, development, disaster management and
climate change. While the parameters are stillundefined more empirical
research and data will be needed in order to better understand the
interactions between environmental factors and human mobility, as
well as the intervening factors that affect migration or non-migration
when environmental changes occur. These questions are of paramount
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policy importance in the current context of climate change, and will
continue to grow in importance in coming decades. Empirical research
has a role to play in helping to support and shape effective policy.
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7. Appendix

Table 2: EACH-FOR case studies overview (regions/countries; environmental issues
addressed and case study sites)

Case study region/ Environmental issues

Case study sites:

countries addressed:
Asia-Pacific
Bangladesh Sea-level rise; cyclones Coastal Regions of Bangladesh
(South West), chars (moving
islands) on Jamuna River (North
West), Dhaka
China (a) Dam construction (a) Three Gorges Dam affected
(b) Desertification regions: Shangdong Province,
Jiangsu Province, Chongming
Island of Shanghai, Zhejiang
Province
(b) Erenhot, Inner Mongolia
Autonomous Region
Tuvalu Sea-level rise, erosion, Funafuti Atoll, Tuvalu and
waste disposal, water Auckland, New Zealand
stress
Viet Nam Flooding Mekong Delta, particularly An

Giang Province

Central Asia

Kazakhstan (a) Desertification and (a) Aral Sea region, Almaty
water stress (b) Semipalatinsk
(b) Nuclear testing
Kyrgyzstan Soil pollution, waste Whole country, with particular
disposal, landslides, focus on the Ferghana Valley
earthquakes
Tajikistan Soil pollution, Whole country, with particular

degradation and erosion, | focus on the Ferghana Valley
mud flow, landslides,
floods, earthquakes

Europe and Russia

Spain Water shortage and South-eastern regions of Spain
desertification — Murcia and Almeria
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Turkey

(a) Dam construction
(b) Water destruction

(a) South-east Turkey (Adiyaman
— Samsat District; Urfa city
centre); West of Turkey
(Didim-Yalikoy village; Izmir
— Torbali)

(b) South-east Turkey (Urfa
— Suruc District); Istanbul

printing

Balkans Unavailable at time of Danube Basin
printing
Russia Unavailable at time of Unavailable at time of printing

Latin America and Caribbean

Republic, Haiti

consequences during
tropical storms)

Argentina (a) Floods, increase of (a) Pampa Arenosa and
rain - water excesses Depresion del Salado north-
with periods of west of the Province of
abnormal droughts Buenos Aires
(b) Droughts - decrease | (b) Pre-Andean region (Comahue
in water availability, and the city of Jachal, San
melting of glaciers Juan)
(c) Droughts - decrease (c) Yungas in the Salta Province
in water availability.
Dominican Deforestation (and its Province of Independencia,

Dominican Republic; Port-au-
Prince, Haiti

landslides, flooding;
(b) Desertification, soil
degradation

Ecuador Water quality and Guayas, El Oro, Pichincha,
availability; soil Manabi, Imbabura, Bolivar,
degradation; climate Tunguruha, Azuay eta Quevedo
issues (ENSO and its provinces
consequences)

Mexico (a) Tropical storms, (a) Soconusco/Chiapas, south-

eastern Mexico;
(b) Western Tlaxcala (approx
60km east of Mexico City)

Middle East and Nor

th Africa

desertification and
the impact of other
environmental
challenges on rural
villages in arid areas

Egypt Water shortage Newly reclaimed desert lands
(Western Cairo), Cairo slums,
Nile Valley and Nile Delta, Upper
Egypt (Southern Egypt).

Morocco Water shortage, Desert fringe villages in south-

east Morocco: the two most
southern Oases of the Draa river
valley: Mhamid and Tagounite
(Province of Zagora)

Western Sahara

Desertification and
water shortage

Algeria: Interviews with refugees
from Western Sahara in refugee
camps in Algeria (Tindouf region)
under the control of the Frente
Polisario government-in-exile
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Sub-Saharan Africa

Ghana Unreliable rainfall, poor | Source area: Upper West Region;
soil fertility Destination area: Brong Ahafo
Region
Mozambique Flooding, roughts Central Mozambique - Zambezi
River Valley
Niger Droughts, deforestation, | Niamey, Tilabéri

overgrazing, land
degradation, Niger River
problems and Lake Chad
drying out

Senegal Desertification, drought | Fatick and Kaolack (the Peanut
and water management | Basin) in Central Senegal and the
Sénégal River Valley in Northern
Senegal
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1. Introduction

Background

Human migration patterns have long been a reflection of climatic
changes and natural disasters. Recent catastrophes, such as the Indian
Ocean tsunami and Hurricane Katrina in the United States of America
(USA), bring home the potential of such disasters to uproot human life.
It is anticipated that climate change will result in higher temperatures,
more intense rainfall and more extreme weather events, such as
droughts, storms and floods (Brown, 2008a:16). These, in turn, will
likely prompt further population movements. The purpose of this
chapter is to find out what history can teach us about migration? and
natural disasters — whether natural disasters have led to migration
and, if so, what numbers and scale of population movements have
been involved, how people have coped with disaster, and what were
the patterns ofmovement out of disaster-affected areas, as well as into
those areas by new migrants and returnees.

A study of previous natural disasters can provide invaluable insights
for future preparedness if, as anticipated, increased catastrophes
result from climate change. Although the connections seem evident,
there is surprisingly little reference, to date, on natural disasters in
the literature on climate change and displacement (Ferris, 2007: 8).
If natural disasters are expected to increase, there is a need for policy
action to strengthen both systems of risk-mitigation and response
mechanisms. There is significant evidence that the negative effects
of natural disasters can be diminished through planning, foresight

2 The terms ‘migration’ and ‘displacement’ are used interchangeably in this paper to refer to all movements away from the
usual place of residence post-disaster, whether these are internal or international movements, permanent or temporary,
forced or voluntary. The paper may also use more specific terms such as ‘forced migration” when it is citing the work of
authors writing on this subject. As the section on ‘Definitions’ in the introduction will show, there is a lack of consensus on
terminology to describe movements post-disaster.
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and a commitment of resources. For example, the Government of
Bangladesh has made progress in protecting populations by building
cyclone shelters (Ferris, 2007: 10). If human displacement is expected
to increase in the wake of climate change, there are policy actions that
can be taken in preparation.

Climate change, in itself, does not directly displace people but it
produces environmental effects that make it difficult for people to
survive where they are. There are several ways in which climate change
and displacement may interlink. Ferris argues that there is empirical
backing to support the claim that climate change causes an increase
in the number and severity of sudden natural disasters that displace
people but that other models linking climate change and displacement
through long-term environmental effects (such as desertification), or
conflict over resources, inadequate governmental responses or long-
term development projects, all require further research (Ferris, 2007:
4-5). The UN International Strategy for Disaster Reduction (UNISDR)
says disasters — storms, floods and droughts — have increased threefold
over the past 30 years. It is also generally accepted that global warming
will cause a rise in sea levels that will, in turn, displace people;
according to a 2007 World Bank study, sea levels rising a single metre
would displace 56 million people in 84 developing countries (Ferris,
2008). Thus, while there are considerable differences of opinion about
the impact of climate change on displacement, there is, at least,
consensus on this one area — that the number and severity of sudden-
onset natural disasters will increase and that they will, in turn, lead to
displacement (Ferris, 2007: 7-8). This brings natural disasters to the
very core of the climate change debate.

While an examination of past natural disasters is useful, a word of
caution is also necessary. The use of information on previous natural
disasters as a predictor of migration caused by climate change does
have some limitations, given that the scale and pattern of future
disaster events are uncertain and may far exceed what has been
recorded in human history. Moreover, debates over causality and the
difficulty of establishing evidence-based linkages between migration
and climate events continue. Recognizing the gaps in knowledge
raised by this issue, this chapter aims to produce a baseline analysis of
the literature on migration and natural disasters, with a focus on the
following:

(a) An analysis of the numbers of people estimated as displaced by
environmental disasters (disaggregated by types of disasters).
How are they estimated?
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(b) Migration patterns in response to environmental disasters.
What factors shape the choices of destination and settlement
of the environmentally displaced? What are the implications
of displacement by environmental disaster for internal and
international migration patterns? What is the social composition
of those who migrate?

(c) The potential responses to sudden climatic events and disasters.
Is mass displacement a typical response? To what extent
is migration in disaster-prone areas a proactive prevention
response?

(d) The return of migrants to post-disaster areas. To what extent
do the environmentally displaced return to their homes? Can
patterns be identified?

(e) The role migration can play in aiding the reconstruction of
disaster-affected areas. What measures need to be put in place
to ensure that such efforts are sustainable?

Methodology

This paper is based on a literature review carried out through Internet,
library and journal research. The search involved using various database
terms connected with migration and natural disasters in a variety of
combinations. These terms included ‘natural disasters’, ‘migration’
and ‘displacement’. The terms ‘migration’ and ‘displacement’ were
then coupled with references to particular types of disaster, such as
‘earthquakes’, ‘tsunamis’, ‘floods’, ‘volcanoes’, ‘storms’, ‘hurricanes’,
‘droughts’ and ‘famines’. The research so carried out is by no means
exhaustive but it is comprehensive enough to identify the main works
in this field. The emphasis in this literature review is to bring together
existing theoretical and empirical academic and policy-oriented work
on this issue, rather than provide new analysis based on primary
data. The paper identifies gaps in the existing literature and makes
recommendations for the way forward. The questions listed above are
covered in the following three sections of this chapter:

e Migration statistics (section 2) provides an analysis of the
numbers of those displaced by natural disasters (point a);

e Migratory movements out of disaster-affected areas (section
3) explores migratory patterns following natural disasters, as
well as responses by affected populations that do not involve
migration (points b and c);
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e Migratory movements into disaster-affected areas (section
4) covers new migrants coming to disaster-struck areas for
reconstruction work as well as the return of those affected

(points d and e).

Definitions

Both ‘natural disaster’ and ‘migration/displacement’ are terms used
to describe a wide range of environmental and social processes. The
starting point of this paper is to note the parameters within which
it is working. Firstly, what is meant by ‘natural disasters’ and where
do they sit within the realm of ‘environmental disasters’? ‘Natural
disasters’ can be seen as a subcategory of ‘environmental disasters’,
which have been classified by theorists in different ways, according
to their cause and temporal nature. The causes of displacement are
difficult to disentangle, given the political, economic, demographic and
environmental factors at play, and various frameworks for categorizing
disasters have been put forward. Table 1 summarizes a selection of
these typologies.

Table 1: Selection of frameworks for categorizing disasters

Author Framework

Bates Three-prong classification based on: disasters (unintended
catastrophic events), expropriations (wilful destruction of
environment, making it unfit for human habitation), and
deterioration (incremental deterioration of environment)
(Bates, 2002: 475).

Keane Five categories: natural disasters, long-term environmental
degradation, development, industrial accidents and
remnants of war (Keane, 2004).

Richmond Categorizes environmentally related disasters into: naturally
induced disasters; technologically induced disasters;
economically induced disasters; politically induced disasters;
and socially induced disasters. Naturally induced disasters
includes hurricanes, earthquakes, floods, fires, droughts,
tornadoes, volcanic eruptions, electric storms, famines,
whirlwinds, avalanches, hail and snow storms, lightning and
plagues (Hugo, 2009).

These typologies show that there is no standard accepted way of
classifying disasters. All the frameworks seem to operate along a
spectrum of disasters that moves from the natural to the man-made.
But there is much scope for debate about what is truly ‘natural’,
especially within the context of discussions about the role of mankind
in climate change. Although discussions about causation abound, there
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does appear to be some consensus, at least, as to what constitutes
a natural disaster — sudden catastrophes such as floods, storms,
earthquakes, tsunamis, volcanic eruptions, hurricanes and cyclones.
This chapter thus uses this definition of natural disasters and focuses
on migration flows attributed to them. ‘Droughts’ and ‘famines’ do not
neatly fall within this definition as they are not sudden events but tend
to occur more slowly and are not as ‘natural’, in the sense that there
is more scope for arguing human causation. Nonetheless, ‘droughts’
are included in this paper, since much of the literature focuses on this
aspect and also because they provide an illuminating counterpoint to
sudden disasters in terms of their impacts on migration (for further
discussion of droughts as well as desertification please see Leighton
Chapter 6 in this volume).

Secondly, what is meant by ‘migration’? The complexity of migration
movements means that there is a range of concepts and terminology
used to describe and analyse the different types of migration
experience. In short, migration means the ‘movement of a person to a
new place of residence’. The terms most commonly used to describe
movements post-disaster are ‘forced migration’, which denotes the
non-voluntary movement of persons to escape, inter alia, natural
disasters, and ‘displacement’, which refers to people who are forced to
leave their habitual residence spontaneously in order to flee, inter alia,
natural disasters. Although displacement often refers to movement to
an internal location, there are no agreed definitions and, in fact, both
‘forced migration’ and ‘displacement’ are used to refer to both internal
and international/cross-border movements. Box 1 provides a selection
of IOM definitions of terms relevant to this text. This paper uses the
terminology of migration or displacement interchangeably to refer
to all movements away from the usual place of residence, whether
these are internal or international, permanent or temporary, forced or
voluntary. It uses more specific terminology, such as ‘forced migration’,
at times when it is citing the work of a particular author and in order to
stay true to the referred text.
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Box 1: Migration terminology

Forced migration is the non-voluntary movement of a person in order
to escape armed conflict, a situation of violence, violation of his or her
rights, a natural disaster or a man-made disaster. This term applies to
refugee movements and forced exchanges of populations between
states.

Return migration is the movement of a person returning to his or her
country of origin, or of habitual residence, after spending at least one
year in another country.

Trafficking in persons is defined in the Protocol to the UN Convention
Against  Transnational Organized Crime as the recruitment,
transportation, transfer, harbouring or receipt of persons, by means of
the threat or use of force or other forms of coercion, of abduction, of
fraud, of deception, of the abuse of power or of a position of vulnerability
or of the giving or receiving of payments or benefits to achieve the
consent of a person having control over another person, for the purpose
of exploitation. Exploitation includes, at the minimum, the exploitation
of the prostitution of others or other forms of sexual exploitation, forced
labour or services, slavery, or practices similar to slavery, servitude or the
removal of organs.

Internally displaced person is defined in the Guiding Principles on
Internal Displacement to mean a person forced to leave his or her habitual
residence spontaneously, in order to flee an armed conflict, situations of
widespread violence or systematic human rights violations, or to escape
natural or man-made disasters or their effects. This term also covers
persons displaced within the borders of their country of origin, who are
not covered by the 1951 Convention relating to the Status of Refugees
because they did not cross an internationally recognized border.
Refugee is a person who, pursuant to the 1951 Convention relating to the
Status of Refugees, owing to 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 or her nationality
and is unable, or owing to such fear, unwilling to avail himself or herself
of the protection of that country.

Source: International Organization for Migration (IOM), 2009

Added to this complexity is a third question about what people who flee
their homes for environmental reasons should be called. This debate
has occurred within the context of climate change rather than natural
disasters per se, but is worth recounting. Academics and campaigners
have proposed a variety of terms: ‘environmental refugees’ (ElI-Hinnawi,
1985), ‘climate refugees’ and ‘climate migrants’ (Brown, 2008a: 10).
There is no consensus regarding these terms. Brown says that the word
‘refugees’ has fewer negative connotations but is not accurate under
international law, and that there would be resistance to expanding
the definition (and, hence, protection) of political refugees to include
climate refugees (who are also mostly internally displaced). ‘Climate
evacuee’ sounds too short term. ‘Climate migrant’ emphasizes the pull
from the destination rather than the push towards it. He concludes that
forced climate migrants fall through the cracks of international refugee
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and immigration policy: “So far, there is no ‘home’ for climate migrants
in the international community, both literally and figuratively” (Brown,
2008a: 10) (also see Martin Chapter 7, Zetter Chapter 8 in this volume).

The lack of an agreed definition is due to the difficulty of isolating
environmental factors from other drivers; debates over forced versus
voluntary migration; scholarly tension over the desire to establish
this as a specific field in the context of migration; and disputes over
numbers. Underlying this is a tension between ‘alarmists’ who isolate
environmental factors and ‘sceptics’ who insist on the complexity
of migration process (Dun & Gemenne, 2008: 10). The lack of an
interdisciplinary approach to the migration—environment nexus adds
to this problem (Hugo, 2009). This paper uses the working definition
proposed by IOM for ‘environmental migrants’: “persons or groups of
persons who, for compelling reasons of sudden or progressive changes
in the environment that adversely affect their lives or living conditions,
are obliged to leave their homes or choose to do so, either temporarily
or permanently, and who move either within their country or abroad”
(IOMm, 2008a).

Migration, Environment and Climate Change: Assessing the Evidence






2.

Migration and natural disaster statistics

Lack of statistics

There are no global statistics on migratory movements prompted by
natural disasters. At best, there are estimates and indications that can
be derived from displacement data relating to particular crises or other
data on general trends. Agencies and governments do collect location-
specific data, indicators and geographic information necessary to
plan assistance and reconstruction, some of which is aggregated into
global trends. The World Disasters Report published annually by the
International Federation of the Red Cross and Red Crescent Societies
(IFRC), for example, regularly publishes extensive data on natural and
man-made disasters, including numbers of disasters (by continent and
year); people killed and affected (by continent and year); estimated
damage in dollars; numbers of refugees and asylum seekers. This
report sometimes has figures for internally displaced persons — for
example, the 2004 World Disasters Reportincluded a table of significant
populations of internally displaced people (IFRC, 2004) but references
to internal displacement do not usually distinguish between those
displaced by natural disasters and those displaced for other reasons
— violence, human rights violations etc. Nor is there any indication of
those displaced internationally by natural disaster. Thus, while there
are some data on migration and displacement caused by specific
natural disasters, they are not systematically compiled or analysed at
a global level; the overall picture of migration trends following natural
disaster is, therefore, piecemeal.

Reasons for lack of statistics

The lack of data is largely due to the absence of an adequate definition
to cover migrants affected by natural disasters under international law
and the fact that responsibility for this group has not been designated
to any particular organization (Brown, 2008a: 15). The scientific
categorization of natural disasters is imprecise; causal relationships
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between disaster and displacement are difficult to define and often
dependon agreatvariation in individual decision-making (Brown, 2007:
2, 6). Hurricane Katrina demonstrated the difficulty of disaggregating
the role of weather events from other environmental, economic and
social factors, as it affected different parts of the population in different
ways (Brown, 2008a: 12).

There are wider challenges with collecting data on natural disasters.
Investment in data collection on natural disasters is relatively
recent; until the funding of the International Emergencies Disaster
Database (EM-DAT — see later in this section for details) and other
such initiatives, data gathering on disasters was carried out on an ad
hoc basis (Guha-Sapir et al., 2004: 13). Even today, “data on disaster
occurrence, their effect upon people and cost to countries remain, at
best, patchy” (Guha-Sapir et al., 2004: 15). No single institution has
the role of prime provider and the original information (such as reports
from governments, insurance companies, press agencies, aid agencies
etc.) upon which the various databases (including EM-DAT) rely is not
specifically gathered for statistical purposes. The lack of a standardized
system of data collection, methodologies, definitions, verification,
protocols and storage is a weakness (ibid). Further challenges in
collecting data on natural disasters are noted in box 2.

Box 2: Additional challenges in collecting data on disasters

* Lack of comprehensive data - There are data on certain aspects, such
as deaths, but not on others, such as economic losses, migration or
the fact that data collection is for limited objectives (e.g., insurance
companies may not collect data in poorer parts of the world that are
not as relevant for the insurance market).

*  Ambiguous definitions of disaster types - There is, for instance, a lack
of agreed temporal and spatial definition of when a drought starts and
ends. This problem is compounded by ‘cascading’ disasters whereby an
initial hazard (e.g., earthquake, flood) triggers a secondary event (e.g.,
landslides). With no common methodology for the local reporting of
disaster-related losses, impacts might be associated with either event.

e Political and organizational interests - Data may be manipulated to
minimize or exaggerate the impact of an event.

* Geo-referencing - Disasters may transcend national boundaries or
occur in parts of a country leading to double-counting or missed
counts (Guha-Sapir et al., 2004: 15-19).

e Standardizing processes - Data-collection processes are severely
challenged by shifting populations, remoteness of locations and in
situations of physical danger and chaos, where survival (not data
collection) is the main priority (Reed et al., 1998: 2).

*  Populations who ‘self-settle’ - Those who do not rely on agencies for
support or who move to urban areas are particularly difficult to track.
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* A lack of staff knowledge and training, bureaucratic structures and
organizational priorities can all be impediments to data collection
(Reed et al., 1998: 7-13).

* Moreover, national census data which are often the foundation
for assessing populations at risk are inadequately maintained and
disaggregated by age, gender, race etc (BESR et al., 2007: 5-6).

The lack of capacity at both national and international levels inhibits
the effective collection of data and the capacity that exists is focused
on cross-border migration, particularly refugee flows, rather than
internal displacement (the most likely option for natural disaster
victims). Consequently, data collection by the United Nations High
Commissioner for Refugees (UNHCR) on refugee movements has
enjoyed considerable success and is based on statistics collected
from governments and sometimes other sources or registration in
camps (Reed et al., 1998: 7). Hovy of the United Nations (Population
Division), reflects that it is not possible to replicate this success for
data on victims of natural disaster — firstly, because refugees cross
an international border and the receiving country has an interest in
counting their numbers (whereas most victims of natural disaster are
internally displaced and also return to their homes more quickly) and,
secondly, because refugees are in need of international protection
and have an international statute and agency dedicated to this task
(as compared to victims of natural disasters, who still fall under the
protection of their own governments) (Hovy, 2009).

Initiatives to collect statistics

There are several initiatives to collect statistics on natural disasters but,
as noted, none collects data on migration. The Emergency Disasters
Database (EM-DAT), managed by the World Health Organization’s
Brussels-based Collaborating Centre for Research on the Epidemiology
of Disasters (CRED), is the most complete, publicly accessible
international database (http://www.emdat.be/) on estimates of
human and economic losses. It was established in 1988 with the main
objective of serving the purposes of humanitarian action and contains
core data on the occurrence and effects of over 16,000 mass disasters
worldwide from 1900 to the present day. Data are organized by: disaster
number; country, disaster groups (i.e., natural, technological, complex
emergencies); disaster type; date; persons killed; persons injured;
and persons made homeless. It also includes a category of ‘persons
affected’ —“those requiring immediate assistance during a period of
emergency; it can also include displaced or evacuated people” (EM-
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DAT, 2009). Although the database does not explicitly cover migrants,
numbers affected should incorporate numbers displaced and thus give
a top-level indication of possible migrants. That said, EM-DAT’s analysis
does not tend to refer to the issue of migration much; for instance,
its 30-year review of natural disasters between 1974 and 2003 only
mentions migration as a risk factor —i.e., increasing migration to urban
and hazardous areas (Guha-Sapir et al., 2004: 36). CE-DAT, the Complex
Emergency Database, (http://www.cedat.be/) is a linked portal that
was created in 2003 to provide information on conflicts and complex
humanitarian emergencies. It collects data on indicators concerning
crude mortality, global acute malnutrition, and under-five mortality. It
does not refer to migration.

The Disaster Database Project (http://learning.richmond.edu/disaster/
index.cfm) operated by the University of Richmond (USA) is an
independent publicly accessible database on natural and man-made
disasters. Its main sources of information are government reports,
newspapers and scholarly texts. It collects information on location,
date and time, class and intensity of event, people missing and injured,
animals killed, buildings destroyed, area covered, and the cost of the
disaster. Interestingly, this database includes displaced persons but its
design makes it difficult to obtain an aggregate figure as it is necessary
to be very specific and to search by disaster. The inclusion criteria may
mean that some disasters are missed and the dependence on public
sources may also affect reliability of statistics. Box 3 gives information
on other initiatives aimed at collecting data on natural disasters, which
may cover migration, to some extent.

Box 3: Other data-collection initiatives on natural disasters

e Disaster Management Information System (DMIS) - This is an
information system of the International Federation of the Red Cross and
Red Crescent Societies (IFRC). It is a comprehensive dataset drawing
on regular data from Red Cross national societies or governments. In
addition to statistical data, it also links to substantive reports, updates
and appeals.

* The National Hazards Assessment Network (NatHan) (http://
mrnathan.munichre.com/) and Sigma (http://www.swissre.com/)
databases are managed by Munich Re and Swiss Re respectively, two
of the world’s largest reinsurance companies. These databases are not
accessible to the public and focus on data of interest to insurers (e.g.,
victims, insured and uninsured losses). They do not cover migration.

¢ Global Disaster Identifier Number (GLIDE) (http://www.glidenumber.
net/) is a project of the Asian Disaster Reduction Centre (ADRC), in
collaboration with a range of international agencies. This database
is limited to Asia and includes information on dates, disaster type,
countries, duration of events, locations, magnitude, information
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source, human and economic loss but it does not systematically cover
migration.

* Dartmouth Floods Observatory - This is a USA database that tracks
global flooding events.

e  British Association for Immediate Care (BASICS) (http://www.basedn.
freeserve.co.uk/) is a UK-based charity with a database on natural and
technological disasters, which appears not to have been updated for
several years.

e Other sources include: the Pan American Disaster Response Unit
(PADRU) — a region-specific database created by the IFRC; the National
Oceanic and Atmospheric Administration (NOAA) — an American
Government database covering events in the Americas; the United
Nations Office for the Coordination of Humanitarian Affairs (OCHA)’s
Reliefweb; and international news agencies such as Reuters AlertNet,
Associated Press, Xinhua, Agence France-Presse, Deutsche Press

Agentur, BBC and CNN.

Statistics on natural disasters

As a result of these initiatives, and despite the challenges involved,
data collection on certain aspects of natural disasters has improved
in recent years and there are credible statistics on natural disasters
in general terms. These confirm a number of important trends that
can be assumed to impact on displacement levels, even if data proving
causal connections are absent. These trends include the following:

e Increase in natural disasters: Severe weather events, especially
hydro-metereological events (i.e. floods and wave surges,
storms, droughts and related disasters, extreme temperatures
and forest/scrub fires, and landslides and avalanches) are on
the rise, as shown by graph 1, below (Ferris, 2008: 7). Over last
30 years, there has been an increase in the reporting of natural
disasters, from 100 in 1974 to 400 in 2003. The increase is, no
doubt, partly due to improved methods of reporting and data
collection, making it difficult to say that the number of natural
disasters has actually increased (Guha-Sapir et al., 2004: 23-24).
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Graph 1: Trend of increasing reports of natural disasters
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Source: EM-DAT table from Ferris, 2007:7

e Increase in persons affected by natural disasters: Although the
numbers of deaths caused by natural disasters are decreasing,
the numbers affected are increasing. More than 255 million
people were affected by natural disasters globally each year, on
average, between 1994 and 2003, with a range of 68 million to
618 million (Guha-Sapir et al., 2004: 13). This increase in victims
is a trend that is likely to continue because of environmental
factors and population pressures, despite improvements
in mitigation measures and the effectiveness of responses.
Although excess mortality related to acute and chronic disasters
has decreased, there is an increase in victims who survive with
physical injuries or experience severe social and economic
devastation. EM-DAT notes that mega-disasters are mega not
because of an objective measurement scale such as Richter
but because of the size of population they affect. “Therefore,
densely populated areas tend to have more ‘disasters’ from
relatively insignificant events because large numbers of people
are daffected... Conversely, disasters occurring in sparsely
populated areas affect fewer people and are less likely to qualify
as a major humanitarian crisis” (Guha-Sapir et al., 2004: 53).
The 2000 IFRC World Disasters Report attributed this increase
in persons affected to ‘hydro-meteorological events’ (Brown,
2007: 11), whereas UNHCR puts this down to rising vulnerability
rather than an increase in the frequency of hazards per se

(Hugo, 2009).
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e Disproportionate impacts on developing countries: Another
established fact is that developing countries suffer the worst
impacts — for example, of the 262 million people affected
by climate disasters annually from 2000 to 2004, over 98 per
cent of them were in the developing world (United Nations
Development Programme (UNDP), 2008: 8). Natural disasters
disproportionately affect South and East Asia, sub-Saharan
Africa and small island states, with Asia accounting for almost
70 per cent of all lives lost through natural hazards (IOM,
2008a). Bangladesh, China and India were among the top ten
worst affected countries between 1974 and 2003, in terms of
numbers of people affected (Guha-Sapir et al., 2004: 29). The
prevalence of floods and droughts in these places mean that
numbers quickly reach hundreds of thousands and, in some
cases, millions (Guha-Sapir et al., 2004: 30-33).

Available statistics on migration and natural disasters

There are credible statistics on specific recent disasters but global
statistics are missing. In terms of specific disasters, Hurricane Katrina
resulted in rich demographic data and analysis; it caused 1.5 million to
be displaced temporarily and 500,000 permanently (IRIN, 2009) and
US demographers were able to track these flows in considerable depth,
using census data and population sampling techniques (Rosenberg,
2006; Johnson et al., 2008: 9). Estimates for the tsunami were less
precise and ranged from 1 to 2 million displaced across 12 affected
countries (Hedman, 2005; Hugo, 2009).

For global statistics on migrants and natural disasters, there are only
best estimates. As discussed below, current estimates for displacement
caused by natural disasters range from 10 million through to 25
million, and up to 255 million a year if the broader category of ‘persons
affected’ is used. This paper takes a cautious approach to re-producing
any numbers, given the difficulty of finding reliable data.

One figure worth further discussion is the often quoted 25 million
‘environmental refugees’ — defined as people forced from their homes,
both internationally and internally, by a range of serious man-made
and natural environmental pressures, including dam construction,
pollution (the degradation of the Niger delta due to oil spills), land
degradation, droughts (Sahel), desertification (e.g., in China, Libyan
Arab Jamahiriya, Morocco and Tunisia), and soil erosion (Turkey)
(Brown, 2008a: 11; Ratha, 2007). The 2001 IFRC World Disasters
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Report repeated the estimate of 25 million current ‘environmental
refugees’ (Brown, 2008a: 11). This figure comes from a paper by
Norman Myers in 1995; he admits that estimates such as these are
“no more, and no less, than a first-cut assessment” and that they
veer towards the cautious side (Myers, 1995:1). Myers arrives at this
figure by adding up known estimates of ‘environmental refugees’, such
as the 7 million in sub-Saharan Africa, 6 million in China, 5 million in
the Sahel, 4 million in the Horn of Africa, 2 million in Mexico, and 1
million in other locations. It is important to note is that the definition
and estimates used by Myers include people displaced by man-made
disasters and development projects and not solely by natural climate
events, which are the focus of this paper. There are other estimates,
too; in 2002, UNHCR came to a similar number of 24 million for people
fleeing floods, famine or other environmental disasters (Hugo, 2009).
Keane estimates that there are 10 million ‘environmental refugees’
worldwide (Jacobsen, 2008; Keane, 2004).

These figures are only estimates and not based on gathered statistics.
It is arguable, therefore, that EM-DAT is the most credible source at
the current time for data on natural disasters. The database does not,
however, specifically isolate ‘migrant/displaced populations’, including
them instead in overall figures of populations ‘affected’ by natural
disasters. As EM-DAT collects and analyses these data systematically
and, given that its definition of ‘affected’ (see above) includes those
who are displaced, these statistics can be taken as a very top-end
estimate of those who might have suffered migration/displacement
of any kind, following a natural disaster. Table 2, based on EM-DAT’s
analysis, shows the numbers killed and affected by different categories
of natural disasters between 1979 and 2008.

Table 2: Numbers killed and affected by certain types of natural disasters between
1979 and 2008

Disaster type Number of events Numbers killed Numbers affected

Earthquakes 734 387,129 134 million
Droughts 427 558,554 1.6 billion
Floods 3,005 198,390 2.8 billion
Volcanoes 145 25,474 4.2 million
Storms 2,458 430,865 718 million

Source: EM-DAT http://www.emdat.be; data accessed 29.04.09.

While the data do not disaggregate the numbers of persons displaced,
they do indicate that relatively slow-onset natural disasters (those
with some warning), such as droughts and floods, appear to affect far
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greater numbers than do sudden events. For example, the numbers in
table 2 show that 2.8 billion and 1.6 billion were affected by floods and
droughts respectively, compared to far lesser numbers for volcanoes
(4.2 million), earthquakes (134 million) and storms (718 million). This
highlights a role for disaster preparedness and planning in limiting
migration flows or finding alternatives for affected populations.
Although ‘affected’ is far from synonymous with ‘displacement’ or
‘migration’ and should not be taken as such, the data at least give a
very top-level (maximum) indication of what these numbers might be.

Statistics on internal displacement could be a useful indicator, given
that most population movements following natural disasters are
internal and not cross-border. However, organizations such as the
Internal Displacement Monitoring Centre (IDMC) were set up to track
statistics on those who are internally displaced as a result of conflict or
human rights violations and not those displaced by natural disasters,
once again highlighting the lacunae in monitoring how people are
affected by natural disasters.

IDMC, in collaboration with OCHA, has recently started to look at
displacement caused by natural disasters and taken a significant step
towards addressing these gaps. A new report on natural disasters and
forced displacement by OCHA -IDMC includes a statistical analysis of
EM-DAT data on natural disasters. This found that, of 207,631,038
people affected by natural disasters in 2008, a total of 36,062,843
were found to be displaced. This figure comprised 28,650,653 people
who were displaced due to complete destruction of their homes and
7,412,190 who had to be evacuated, either as a preventive measure
or after the disaster, as their homes had been rendered temporarily
uninhabitable. Seventeen per cent of people reported to have been
affected by natural disasters were found to have been displaced. This
preliminary study does not disaggregate internal and cross-border
migration (OCHA-IDMC, 2009) but shows important progress in
tackling these gaps in information.
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3. Migratory movements out of disaster-affected
areas
Typical response

Migration, whether permanent or temporary, is a typical survival
strategy used by people confronting natural disasters (Hugo, 1996). It
is an expected response, given pressing issues of safety and security,
lack of material assistance and protection, employment and income,
and the scale of damage wrought. The capacity of communities to cope
will be determining factors in their response (Overseas Development
Institute (ODI)/UNDP, 2005: 11). Academic works by Blaikie et al. 1994;
Boon and Paul, 2003; Cannon, 1994; Lovell, 1994; Parker et al., 1997;
and Smith and Ward, 1998 confirm that natural disasters generate
migration due to the loss of livelihoods or because of fear of the event
itself (Paul, 2005: 373). Yang is quoted as saying, “At a very high level,
migration correlates with natural disasters in developing countries ...
Shocks stimulate people to migrate to escape the negative effects of
disasters” (Murray, 2009).

There are numerous historical examples of out-migration post-disaster,
such as population movements caused by drought in East Africa in the
1980s and 90s, following Hurricane Mitch in Central America in the late
1990s, and due to perennial flooding in South Asia (Naik et al., 2007:
39). Of the 23 case studies comprising the EACH-FOR Project?, several
provide evidence of migration out—for example, post floods and
landslides in the Ferghana Valley, Kyrgyzstan (Warner et al. Chapter 4 in
this volume; Gemenne & Reuchlin, 2008: 15), post droughts and floods

3 Environmental Change and Forced Migration Scenarios (EACH-FOR) is a two-year research project co-financed by the
European Commission and being carried out by several research institutes, including the United Nations University. The
objectives of EACH-FOR are (1) to discover and describe the causes of forced migration in relation to environmental
degradation/change and their association with other social, political and economic phenomena in Europe and in the
main countries of migration origin; and (2) to provide plausible future scenarios of environmentally induced forced

migration.

The list of methodological tools contains all traditional elements of research, from primary data collection

(semi-structured expert interviews, semi-structured field interviews, migrant questionnaires, non-migrant questionnaires)
via statistical analysis and environmental evaluation, to modelling. There are 22 case studies from the following regions:
Europe and Russia, Newly Independent States (NIS) and Central Asia, Asia, sub-Saharan Africa and Ghana, Middle East and
Northern Africa, and Latin America. Further information is available at http://www.each-for.eu/index.php?module=main.
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caused by EI-Nifo in Ecuador (Alvarez Gila, 2009), due to tropical storms
in the Chiapas region of Mexico (Alscher et al., 2009), and flooding in
Mozambique (Stal, 2009) and Viet Nam (Dun, 2009). The question is not
whether migration post-disaster happens but what its scope and form
are; these, in turn, depend on a variety of factors including the scale
of the disaster and destruction, aid response, likelihood of recurrence,
loss of livelihood, and poverty levels, remittances and reconstruction,
as well as opportunities in destination areas.

Migration—environment literature

Before moving on to consider literature relating to the specific
guestions posed by this study, it is worth setting the background in
terms of how environmental disasters fit with migration theory (see also
Kniveton et al. Chapter 2 in this volume). Hunter provides a synthesis
on migration and environmental hazards and notes that classical
theoretical perspectives acknowledge that environmental conditions
influence migration but that they rarely emphasize it. Hunter says that
theorists such as Wolpert (1966) (‘stress-threshold’), Speare (1974)
(“threshold of dissatisfaction’) and De Jong and Fawcett (1981) (‘value-
expectancy’) suggest models that take a micro-level approach, looking
at individual factors affecting migration motivation. Others, such as
Petersen (1958 and 1975) and Gardner (1981), emphasize the macro
social, economic and geographic context in influencing migration
(Hunter, 2005). Bates, in 2002, argued that environment is an indirect
causal factor: “environmental changes affect migration decisions only
after being filtered through the local context” (Bates, 2002: 475). This
is supported by other theorists who argue that natural disasters play
a causal role but not necessarily a direct and immediate one. Green
et al. (1983), Tobyn & Montz (1997) and Ward (1978) quoted in Paul
(2005: 373) categorize the direct and indirect impacts of natural
disaster, where direct effects are death, injury, disruption of socio-
economic activities and property damage. These effects can be further
subdivided into tangible and intangible effects. Paul (ibid) also refers
to Parker et al. (1997) and Smith & Ward (1998) further who divide
tangible and intangible effects into primary and secondary categories,
whereby primary, for example, would be crop destruction, whereas
out-migration would be a secondary, intangible, indirect impact (Paul,
2005: 373).
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Diversity of migration patterns

The theory supports what is visible on the ground — that disasters
induce a variety of responses and that different types of disaster lead
to a range of migratory movements, from permanent to temporary
displacement, cyclical to linear etc, to different scales of displacement
and destinations, and conceal different motives (Warner & Laczko,
2008:60). Brown says that sudden natural disasters displace large
numbers for relatively short periods of time but that slow-onset drivers
are likely to displace many more people permanently (Brown, 2008a: 1;
Hugo, 2009). The motivation for migration due to slow-onset disasters
is also seen as more complex, requiring not only a ‘push’ but also a
‘pull’ in terms of socio-economic prospects, access to money, family,
networks and contacts (Brown, 2008a: 19; Warner & Laczko, 2008: 60).
McLeman and Smit argue that climate-related migration can function
in numerous ways, and patterns might include: (1) repetitive migration
as part of ongoing adaptive responses to variation (e.g., East Africa);
(2) short-term movements in response to particular climatic stimulus
(e.g., Hurricane Mitch); (3) large-scale movements that build slowly
to gain momentum as adverse climatic conditions coincide with other
adverse socio-economic conditions. “The point to be made here is that
there is no simple ‘if A then B’ formula to explain migration response to
climatic stimuli. This highlights the importance of assessing the possible
migration responses to climate change in the context of exposure to
risk and adaptive capacity in the particular community and country”
(McLeman & Smit, 2004).

The EACH-FOR case studies provide tentative support for this notion of
diversityinresponse patterns, thoughit should be noted that the project
itself considers that, although linkages between the environment
and migration have been identified, the distance and the magnitude
of the environment as a push factor for migration still needs further
investigation. The Bangladesh case study shows how households
have adopted different strategies to deal with floods and cyclones. In
some cases, fathers temporarily migrate to urban centres in order to
work and send remittances; others migrate in a seasonal fashion and
move where the work is; some migrate with the whole family, some
are forced into human trafficking and others do not to migrate at all,
due to a lack of resources to enable them to do so (Poncelet, 2009).
The Viet Nam case study found a similarly diverse outcome to flooding
events: seasonal labour migration and movement towards urban
centres during the flooding season (both internal and international
(regional) migration); individuals or entire households migrating if
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successive flooding events led to a destruction of crops (on more than
one occasion); increased risk of, and vulnerability to, human trafficking
in situations of disaster; families or children seeking protection in child
shelters in Ho Chi Minh City after each annual flooding season, once
disaster relief aid is exhausted; and a planned resettlement of people
in vulnerable zones through a government programme. Initial findings
suggest that the environment is an indirect, rather than a direct, cause
of migration. “Rather, environmental change (flooding, in this case
study) is shown to be a trigger for independent migration decisions
when livelihoods are negatively affected —e.g., crops are lost, generally
on more than one occasion. In such cases, livelihood stress is the direct
cause of migration and environmental factors act as the trigger. This
supports the argument put forward by Black (2001) and Kibreab (1997)
that migration is multi-faceted” (Dun, 2008: 12-13; Warner et al.,
2008: 14).

Migration—environment researchers have sought to put a framework
around these different types of movements and created typologies
linking disasters and migration. A selection of these is given in table
3, which summarizes typologies that distinguish different types of
environmental disasters, leading to different forms of migration.

Table 3: Selection of typologies linking disasters and migration

El-Hinnawi Categorization based on likelihood of return: those displaced
temporarily who can return once homes are repaired; those who
are permanently displaced and resettle elsewhere; and those who
migrate in search of a better quality of life due to degradation of
their original habitat (Keane, 2004).

‘Environmental migration’ to encompass migration induced by
environmental disasters; environmental degradation; migration
and climate change; and migration forced by environmental
change caused by large-scale projects (Hugo, 2009: 2, 15).

Typology based on four types of events/causes of movement
linked to different types of movement —i.e., hydro-meteorological
extreme hazard events; environmental degradation and/or slow-
onset extreme events; significant permanent losses in state
territory as a result of sea-level rise etc.; armed conflict/violence
over shrinking natural resources (IASC, 2008: 2-3).

McLeman Two climate drivers of migration from a meteorological
perspective: climate processes, such as sea-level rise, salinization
of agricultural land, desertification and water scarcity, which
cumulatively erode livelihoods and make it difficult to stay in one
place; and climate events that are sudden and dramatic hazards,
such as flooding, storms and glacial lake outburst floods and force
people off land more dramatically and quickly (Brown, 2008a:
17-18).
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Oliver-Smith argues that all demographic movements vary along a
number of scales or continua:

e proactive—reactive (Richmond, 1993)
e voluntary—forced

* temporary—permanent

e physical danger—economic danger

¢ administrated—non-administrated.

He says these five pairs are best viewed as poles on a series of continua
rather than closed or opposing categories (Oliver-Smith, 2006). Even
these continua are not exhaustive and others can be added — for
example, a spatial continuum (internal-international) based on how
far people move from their homes, and even a spectrum of social
vulnerability (vulnerability—resilience), which captures how socio-
economic status plays into decisions to migrate. This paper seeks
to capture the complexity of migratory patterns by organizing the
literature under the following headings:

e voluntary—forced

e temporary—permanent
e internal-international
e vulnerability-resilience.

Voluntary—forced migration

Migration is often described as a continuum ranging from totally
voluntary migration to totally forced migration — a non-voluntary
movement of persons in order to escape armed conflict, violence,
violation of rights or natural or man-made disasters. At the extreme
end, evacuation in the face of life-threatening climate events is one
form of forced migration. Disasters can also make people vulnerable
to coercion. Trafficking, though not normally categorized as ‘forced
migration’ but rather ‘irregular migration’, has long been recognized
as a risk in such situations (UNHCR, 1995). The EACH-FOR case studies
in both Bangladesh and Viet Nam uncovered trafficking as an extreme
consequence, for some individuals (Warner et al., 2008: 14). Natural
disasters in Bangladesh reinforced pre-existing trafficking trends,
with widows and children being sent to India, and men taken away
to sweatshops (Poncelet, 2009). The preventive measures taken by
governments and international agencies following the Asian tsunami
in 2004 (alerts at airports, directives, registration of children etc.) may
have averted the occurrence of trafficking in that situation (Naik et al.,
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2007: 43-44). At the other end of the spectrum from forced migration,
some victims of natural disaster may appear to make voluntary choices,
particularly in the case of insidious, slow-onset natural catastrophes
where the threat is not immediately apparent.

Researchers generally agree that environmental migration and,
particularly, migration due to sudden-onset natural disasters,
constitute forced migration (Hugo, 2009; Dun & Gemenne, 2008: 10).
But the nature of migration may change over time. Hugo (1996), when
talking of the continuum of voluntary-to-forced migration, said that,
in case of hurricanes and other disasters, “initial migration is indeed
forced, though the decision to return to the place of origin may become
a more individualistic cost-benefit analysis as time progresses” (Myers
et al., 2008:274). As such, although migration stemming from natural
disasters tends towards the forced end of the spectrum, the issue
would benefit from more empirical study to test the nuances in the
voluntary—forced character of such movements.

Temporary—permanent migration

Another area of enquiry is how long displacement induced by natural
disasters continues and whether it can be defined as ‘temporary’ or
‘permanent’. There is no common understanding of what constitutes
‘temporary’ or ‘permanent’ migration. Definitions range from six
months away from the place of origin with no plans to return for
‘permanent’ migration (Findley, 1994 citing Hugo, 1980; Standing,
1985; Prothero & Chapman, 1985), to movement from the usual place
of residence to another country for a period of at least three months
but less than a year for ‘short-term migration’ (IOM, 2004: 60). Some
governments have simply decided that displacement ends when
a decree is signed to this effect — for example, in Angola. The Inter-
Agency Standing Committee Framework for Durable Solutions argues
that the ending of displacement is a process through which the need
for specialized assistance and protection diminishes (Ferris, 2008).
In fact, knowing whether movements are permanent or temporary
following natural disasters would require accurate demographical
measurements spanning several years (Smith & McCarty, 1996: 265,
294).

It is argued that natural disasters tend to displace persons temporarily
rather than permanently (Keane, 2004). Certainly, examples from
around the world show that temporary displacement does occur.
There are examples of wholesale permanent community relocation
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— for example, the village of Valmeyer, lllinois (USA) was completely
relocated following the 1993 Mississippi floods — but this type of
relocation is a relatively rare occurrence, especially in developing
nations where migration is less organized (Myers et al., 2008: 284—
5). One common thread in the literature is the assertion that the
permanency of migration depends on the type of disaster in question.
In other words, slow-onset disasters lead to permanent migration and
sudden events lead to short-term displacement —for example, drought
leads to the highest number of people considering permanent moves;
floods lead to localized temporary out-migration; and cyclones lead
to temporary displacement (Raleigh et al., 2009: 6-7). It is estimated
that only a small share of migrants (up to 30%) choose to relocate
permanently (op.cit.: 37).

Although it seems likely that sudden disasters at least lead to more
temporary rather than permanent displacement, it is difficult to
say this with authority, on the basis of the current literature, as the
boundaries between the two are often blurred in practice. The EACH-
FOR Mozambique study is a case in point. Central Mozambique is an
area of recurring flooding events and it experienced a cyclone in 2007.
People are displaced during flood emergency and following recurring
flooding events, and are relocated on a permanent or semi-permanent
basis. Temporary mass displacement along the Zambezi River is taking
on the characteristics of permanency (Warner, 2008: 13).

Moreover, circular migration patterns are common in disaster-prone
areas. A study of India’s Ghaghara floodplain found a mixture of
movements: permanent moves, when areas are so severely hit by floods
as to cause loss of crops and houses, and periodic movements, when
people migrate mostly to higher ground for shelter and temporary jobs.
Unskilled workers prefer temporary jobs as they can return home for
the harvest (Kayastha & Yadava, 1985: 85), thus perpetuating circular
patterns of migration.

In fact, temporary circular migration emerges as an adaption strategy
in numerous developing countries. A survey on floods in Bangladesh
showed that 64 per cent of households reported being displaced
once, and by a short distance only, due to a lack of resources, the
presence of kin and a belief that the flooded land would recover
(Myers et al., 2008: 285). Other forms of this type of household coping
strategy include situations where particular household members
make a permanent move and others stay behind. In western Sudan,
older male members are sent to Khartoum to seek wage labour when
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drought conditions occur (McLeman & Smit, 2004 quoting research by
Afolayan & Adelekan, 1998). The same happens in West Africa’s Sahel
region where young people are sent away to earn money (Brown,
2008a: 22). Ezra’s study on drought-prone rural areas of Ethiopia found
out-migration to be highest during the 1984 famine (Ezra, 2001: 763),
with families using it as a coping mechanism; out-migration was seen
as a way of assisting relatives and also reducing the burden on the
household (op. cit.: 767).

There are also questions of causation and the notion that natural
disasters cause temporary displacement, but notauthentic ‘permanent’
migration, in the sense that it is other factors that come into play
post-disaster that cause the displacement to become permanent. A
study of migrants following the 1970 Peruvian earthquake found that
most were compelled to seek employment elsewhere as the disaster
intensified poverty in their villages but that only a handful indicated
that the earthquake itself was the primary motive for moving (Myers
et al., 2008: 286). Some writers have argued that permanent migration
occurring as a result of a natural disaster is due to deficient responses
of weak or corrupt states or other push and pull factors, rather than the
hazard itself. Black says that the emphasis on environmental factors is
a distraction from the central issues of development, inequality and
conflict resolution (Castles, 2004) that actually determine the length
and quality of the migration experience.

Internal-international migration

A clearer picture emerges from the literature as to how far victims of
natural disaster are likely to go. Firstly, displacement post-disaster is
presumed to be not only internal but also local, to the nearest safe
destination (Raleigh et al., 2008: 20, 23). This conclusion is supported
by studies from both the developing and developed world. A regression
analysis of population data following Hurricane Katrina showed out-
migration from areas experiencing the most damage but the greatest
in-migration to nearby counties that were not damaged and able
to give refuge (Myers et al., 2008: 286—7). Kayastha and Yadava’s
1985 study of the Indian Ghaghara floodplain found that few moved
permanently and even those that did remained within the floodplain
area (Kayastha & Yadava, 1985: 85). The same was found in studies in
Bangladesh (Raleigh et al., 2008: 24, quoting Zaman, 1991).

The evidence on whether natural disasters promote further rural-
to-urban migration is conflicting. Hugo’s 1996 analysis of Asian
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environmental migrants from 1976 to1994 shows migration to
urban areas due to floods in Bangladesh and China (Hugo, 1996;
and researchers have found greater migration to cities following
earthquakes in El Salvador and India (Gujarat) in 2001, floods in
Pakistan in 1974 (Paul, 2005: 372), and recent droughts in Kenya (Adow,
2008: 34). Enarson’s study of migration flows in Gujarat in 2001 found
a more nuanced picture of migration patterns that vary according to
types of disaster. In this research, villages reported migration in from
cities following the 2001 earthquake as city people dealt with quake
losses by returning to their extended families in rural areas. But when
the region was experiencing drought, this caused migration away from
villages to cities. Family size was seen to increase more in the wake of
the earthquake (with 14 villages, or 38 per cent, reporting an increase
in family size) than as a result of the drought (after which 12 villages, or
32 per cent, reported an increase in family size) (Enarson, 2001). Ezra’s
study on Ethiopia finds rural—rural migration to be the most prevalent
(Ezra, 2001:767). Despite general trends towards urbanization in the
developing world, the available literature shows that people make
pragmatic and disaster-specific choices about where best to migrate.
In the developed world, too, behaviour can challenge assumptions
about population movements: following the 1999 floods in North
Carolina caused by Hurricanes Floyd, Dennis and Irene, homeowners
used government relocation funds to move from urban to rural areas,
rather than the other way round (de Vries, 2006).

There is strong consensus that those displaced by natural disasters
remain within their own borders (Ferris, 2007: 9; Hugo, 2009). This is in
marked contrast to refugees fleeing persecution and armed conflict, as
the number of people who cross national borders because of natural
disasters seems to be much lower than those displaced internally; in
many cases, conflicts force people to leave not only their communities,
butalso their countries (Ferris, 2008). Although this is a widely accepted
belief, it is not always backed by empirical data but rather proven
by the negative and the absence of evidence showing international
migration post-disaster. The 2004 tsunami experience indicates that
the displaced stayed in the region and did not go to OECD countries;*
there was no evidence of international migration from Indonesia—for
example, to Malaysia—or India (Naik et al., 2007:8). Although there was

4 Countries that have signed the Convention on the Organisation for Economic Co-operation and Development: http://

_____
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documented out-migration from tsunami-affected districts in Sri Lanka
(Gallina, 2007: 15), there is little evidence that this resulted in moves
abroad (Naik et al., 2007: 8). Likewise, with Hurricanes Rita and Katrina
in the USA, evacuees did not go across the (nearby) border but moved
to their families around the country (Brown, 2008a: 23). The EACH-FOR
Mozambique study did not find large-scale international migration or
significant rural-urban migration and confirms that movements were
localized (Warner et al., 2008: 13). Adow’s work on Kenya finds that
most affected persons are living on the urban periphery as internally
displaced persons, since borders are closed (Adow, 2008: 34).

Interestingly, study findings suggest that natural disasters may actually
inhibit long-distance and international migration. Findley’s study on
droughts in Mali between 1982 and 1989 found changes in migration
patterns in times of hardship. The Sahel traditionally has two forms
of labour migration: short-cycle migration, whereby younger males,
especially those from poorer families, go to nearby cities for poorly paid
jobs and women go as domestics; and long-cycle migration, which is of
a longer duration than long-distance migration to locations including
foreign places such as France, Gabon and Senegal (these people could
actually be considered long-cycle circulators as they stay abroad for
two-to-three years, have home visits and send remittances). Long-
cycle migration can require years of planning and is thus an impractical
spontaneous response to drought-induced crop failure (Findley, 1994:
541). In the 1983-85 drought, the majority of families depended
on migration to get them through the crisis; some depended on
remittances from prior migrants (including long-cycle migrants), and
other families sent some of their members to become new migrants.
The actual rate of migration did not increase (perhaps because it was
already at capacity) but there was a shift to short-cycle migration to
destinations in Mali (Findley, 1994: 549).

Where migrants do go abroad, they tend to travel along pre-existing
paths where they have family ties or old colonial relationships (for
example, Bangladeshis go to India, Indonesians to Sumatra etc.)
(Brown, 2008a: 24). The only example of large-scale international
migration due to natural disasters in recent years is Hurricane Mitch in
Central America. Mitch is estimated to have caused 20,000 deaths and
13,000 injuries, to have left 1.5 million homeless, and to have affected
another 2 million in other ways (Kugler, 2006: 5). Emigration increased
after Hurricane Mitch in 1998 (and following two earthquakes in El
Salvador in 2001, and Hurricane Stan in 2005) (Davy, 2006) both to the
USA and within the region (Mahler & Ugrina, 2006). Emigration from
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Honduras almost tripled and emigration from Nicaragua increased
by about 40 per cent (Kugler, 2006: 6). These migrants tended to go
towards the American southern states of California, Florida and Texas
— areas that had traditionally received this group before the disasters.
As a formal response to the migration generated by Hurricane Mitch,
on 30 December 1998, the Immigration and Naturalization Service
(INS) designated Temporary Protected Status (TPS) for a period of 18
months, whereby Hondurans and Nicaraguans who had entered the
country would not be subject to removal and would be eligible for
permission to work in the USA (Kugler, 2006: 6). This example shows
that intra-regional migration is an important phenomenon in the
developing world. Studies from other regions show similar trends —
for example, there is a dense network of disaster-spawned migration
in West Africa (Raleigh et al., 2008: 21; Findley, 1994), and regional
migration in South-East Asia post-floods (Dun, 2009).

Vulnerability-resilience migration

Natural disasters as geophysical events do not solely generate risk;
rather, it is the state of human development that shapes vulnerability
to natural hazards and exacerbates their effects and consequences.
The terms ‘vulnerability’ and ‘resilience’ as used in this chapter refer
to the structural factors that render certain groups ‘vulnerable’ or
‘resilient’ in the face of natural disasters; it does not refer to their
internal capacities, emotional strengths or personal qualities.

The fact that developing countries are more vulnerable than developed
countries is already well established. The section on migration and
natural disaster statistics provided data to support this claim. Further
evidence that national wealth determines vulnerability is demonstrated
by the fact that, between 1994 and 2003, natural disasters in countries
of high human development killed an average of 44 people per event,
while disasters in countries of low human development killed an
average of 300 people each (Brown, 2008a: 43). In another statistic,
between 1991 and 2005, developing and least developed countries
suffered 884,845 deaths, compared to OECD countries, which suffered
61,918 deaths due to natural disasters (Basher, 2008: 35). Indirect
consequences — population changes, brain drain, political instability,
health impacts and gender impacts — can serve to further undermine
national development.

There is also a variation in vulnerability within countries. Many natural
disasters are partly ‘man-made’; a natural hazard may only become a
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disaster if a community is particularly vulnerable — for example, due
to a lack of early warning, poorly built houses, or if people don’t know
how to protect themselves. Government policy, population growth
and community-level resilience all contribute to people’s vulnerability,
which may be mediated by class, race, ethnicity, gender or age (Oliver-
Smith, 2006). Castles gives the example of a mudslide that buries a
Brazilian shantytown, which may be labelled by the media as a natural
disaster but, on closer examination, might be seen as the result of
land speculation, unplanned urban growth and a lack of government
accountability (Castles, 2004). According to Brown, “A community’s
vulnerability, then, is a function of its exposure to climatic conditions
(such as a coastal location) and the community’s adaptive capacity
(the capacity of a particular community to weather the worst of the
storm and recover after it” (Brown, 2008a: 18). Thus, except in extreme
disaster events, the actual displacement is due to a complex pattern of
factors including political, social, economic as well as environmental
forces (Castles, 2004).

Studies in the developing and developed world show how socially
disadvantaged or marginalized groups are disproportionately
susceptible to displacement by disasters. Those at the lower socio-
economiclevelsare knownto be worst affected, dueto poorhousingand
vulnerable locations, and fewer prevention and response capabilities
(Naik, 2007: 20). Out-migration following natural disaster is a rational
response for certain groups and the theory suggests that vulnerability
of place is negatively related to net migration—in other words, more
socially vulnerable places will have incurred greater population loss
(Myers et al., 2008: 275). There are a number of empirical studies
that consider how different variables interact with vulnerability and
migration. The factors that re-emerge in the literature are discussed
here:®

e Race/ethnicity

A study in the USA by Morrow-Jones (1991) identified racial
minorities, as one of the groups especially likely to migrate
following disasters (Morrow-Jones, 1991). This supports findings
by other authors such as Belcher-Bates in 1983, Enarson in 1998,
Fordham in 1999, Haas el in 1977 (Myers et al., 2008: 274).

® As most studies use multiple variables, they are organized under specific criteria purely to illustrate the point in question
but may also be relevant to other variables.
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Some studies suggest that it is a combination of race and class that
is the key. Koerber’s study of Hurricane Katrina finds that a larger
percentage of African-Americans than white Americans moved
out, perhaps because the latter owned houses and retained
their jobs after the hurricane (Koerber, 2006: 10). This supports
previous research on the disproportionate displacement of low-
income African-Americans post-disaster (Myerset al., 2008: 274,
286-7, citing Frey & Singer, 2006 et al.).

Elliot’s research on Hurricane Katrina found counter evidence on
class and race, as, according to that study, low-income African-
Americans remained in New Orleans and did not evacuate. The
authors attribute this to a variety of factors, including a lack of
adequate personal transport, limited spatial networks, lack of
hotel reservations, and the need to remain in situ to collect social
security payments. A belief that the storm would not be as bad
as predicted prevented all races/classes from leaving early but
the better off (i.e., the white population) had the resources to
eventually leave at the last minute under their own steam (Elliot
& Pais, 2006: 309).

Wealth

The evidence of the role of poverty in stimulating migration post-
disaster is surprisingly conflicting. Morrow-Jones (1991), Myers
et al. (regression analysis of Hurricane Katrina data from the US
Census Bureau) (2008: 286-7) and Koerber (2006) all support
the notion that poorer, more disadvantaged groups are more
likely to migrate post-disaster. Other connected factors may
mean that poor people are more likely to migrate. Studies from
the USA (Hurricane Katrina) and developing countries show that
the poor tend to live in vulnerable areas, on marginal land and in
coastal zones, from where they are more likely to have to move.
Mass displacement is also increased when disasters strike highly
populated areas (Myers et al., 2008: 275) — again, more likely to be
inhabited by poorer groups.

A number of significant studies postulate the opposite position and
suggest that better-off groups migrate. They find that people who
migrate do not necessarily share the demographic characteristics
of populations most at risk — for example, migration in East Africa
after the droughts is undertaken by young males; migration from
Mali is by those with the economic resources, education and
experience to undertake ambitious and potentially more lucrative
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migration projects to foreign climes (Findley, 1994: 549); migration
from flood-prone areas in Peninsular Malaysia is only an option
for wealthier households, while poorer families are restricted by
poverty and, even if they do relocate, they just end up in different
floodplains (Myers et al., 2008: 285-286, quoting Chan, 1995);
and Elliot’s research cited above on Hurricane Katrina (2006:
309). Research on the USA Dust Bowl! years of the 1930s found
that migrants to California were intact nuclear families of above-
average education, from a range of occupational backgrounds and
with extended family in California (McLeman & Smit, quoting the
work of Gregory, 1989) — that is, atypical of those most adversely
affected in the source area, who were landless people, the rural
poor, the sick, the elderly and those with little support. “Those
most vulnerable are not necessarily the most likely potential
climate change migrants. To undertake migration, particularly over
long distances, requires access to money, family networks and/or
some other form of assistance or capital. In the 1930s shantytowns
sprawled on the outskirts of urban centres in the southwestern
plains states, this appears to be where persons adversely affected
but lacking the ability to migrate away from the region ended
up...”(McLeman & Smit, 2004).

e Home ownership

This emerges as an important factor, and consistent findings from
both the developing and developed world show that homeowners
are less likely to migrate than non homeowners. A study of the
effects of the tsunami in Sri Lanka found that migration was less
likely among those with land/home ownership (Grote et al., 2006:
1). Migrations during the USA Dust Bowl years of the 1930s mainly
comprised tenant farmers without ties (Brown, 2008a: 22, based
on the works of Gregory). Koerber’s study post-Katrina found that
renters were more likely to migrate (2006). Research from Florida
(USA) shows that lower-income groups are more likely to rent,
have mobile homes, and live in lower-quality constructions that
are less able to withstand disasters — for example, they do not
have hurricane-resistant windows or sufficient insurance (Peacock
& Girard, 1977; Myers et al., 2008: 274).

e Education

The role of education is inconclusive. Some studies suggest that
those with lower levels of education are likely to migrate (Morrow-
Jones USA study, 1991 and Grote’s study in post-tsunami Sri Lanka,
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2006) but there is also evidence to the contrary — for example,
in Mexico, where weather-related disasters are estimated to be
responsible for 80 per cent of economic losses between 1980 and
2005, the segment of the population most likely to emigrate are
those with higher levels of education but living far from trading
centres (Saldana-Zorrilla & Sandberg, 2009). The USA Dust Bowl
migration also comprised better-educated people (quoted in
Brown, 2008a: 22).

Age

The limited analysis of age as a variable comes from studies in
the USA. Koerber (2006) tracked migration changes following
Hurricane Katrina and discovered that younger people were more
likely to leave the area. Morrow-Jones (1991) found the opposite —
that older people are more likely to migrate (Morrow-Jones, 1991).
It is not possible to generalize on the basis of this information.

Gender

Natural disasters have distinct gendered effects: women respond
to natural disasters by mobilizing social networks, whereas
men adopt strategies that take them away from their families
and communities—for example, seeking external employment,
temporary or permanent migration and, sometimes, abandoning
families (Delaney & Shrader, 2000: 15). Research findings reveal a
consistent pattern of men leaving and women staying behind — for
example, following Hurricane Mitch in Honduras and Nicaragua
(Delaney & Shrader, 2000: 25) and in environmental migration
in Niger (Afifi, 2009). In fact, increased male migration has the
effect of restricting female migration. Halliday’s research on
Central American earthquakes in 2001 found that men were freed
up to migrate to the USA because women stepped in to cover
production at home (Halliday, 2007:18). The consequences of
male migration can be twofold. Women becoming de facto heads
of households can facilitate their empowerment, on the one hand
(Delaney & Shrader, 2000: 5). On the other, male migration can
impede women’s recovery from disaster (Brown, 2008a: 35), by
leaving them overburdened and less able to rebuild home-based
businesses, re-plant fields or relocate (Delaney & Shrader, 2000:
21-22).

Other studies confirm that gender roles and societal norms
determine whether women are able to migrate. One study from
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the USA found that female-headed households (i.e., where men
were absent) were actually more likely to migrate post-disaster
(Morrow-Jones, 1991). A study from Mali shows that women
and children were sent away during droughts on pretexts of
family visits or health care, as economic motives were considered
dishonourable in that context (Findley, 1994: 542). When women
do migrate post-disaster, they may be exposed to additional risks,
hazardous jobs, gender discrimination and trafficking. In a study on
drought in India, Enarson concluded that migration, remarriage or
sex work were the only options for Indian women made destitute
by gendered vulnerability to drought (Enarson, 2000).

The literature discussed above shows that various factors enhance or
diminish a person’s vulnerability to natural disaster and the likelihood
that people will migrate. The studies use a range of similar but not
identical variables, so comparisons between these studies is inevitably
flawed. Table 4 below presents the key characteristics provided by
the literature, to date, regarding the influence of various individual
characteristics on migration in response to natural disasters.

Table 4: A summary of the influence of select variables on migration post-natural

disaster
Characteristics Influence on migration*
Race/ethnicity Racial minorities are more likely to migrate — Morrow

- Jones (USA), Myers (USA), Koerber (USA)
Racial minorities are less likely to migrate — Elliot (USA)

Wealth Poor are more likely to migrate — Morrow-Jones (USA),
Myers (USA), Koerber (USA). Connected factors: living in
more vulnerable areas that were densely populated - Myers
(USA); suffered more housing damage — Myers (USA); did
not have jobs — Koerber (USA).

Better-off are more likely to migrate — Findley (Mali), Elliot
(USA), Chan (Malaysia), Gregory (USA Dust Bowl).

Home ownership | Homeowners less likely to migrate — Grote et al. (Sri Lanka
tsunami).

Non-homeowners are more likely to migrate — Grote

(Sri Lanka), Chan (Malaysia), Gregory (USA Dust Bowl),
Koerber (USA). Lower-income groups are more likely to rent
— Peacock et al. (USA).

Education Less educated are more likely to migrate — Morrow-Jones
(USA)

More educated are more likely to migrate — Grote (Sri
Lanka), Chan (Malaysia), Gregory (USA Dust Bowl), Saldana
(Mexico), Findley (Mali).
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Age Older people are more likely to migrate — Morrow-Jones
(USA), Afolayan &Adelekan (Sudan).

Younger people are more likely to migrate — Koerber (USA);
McLeman (USA), Findley (Mali)).

Gender Women are more likely to migrate — Morrow-Jones (USA).

Men are more likely to migrate — Delaney (Hurricane Mitch),
EACH-FOR Project (Niger), Halliday (Central America),
Delaney (Andrew).

*Details in brackets refer to area, country or climatic event studied.

Admittedly, this table presents a crude analysis, given the limited
number of studies available, and the problems of making like-to-like
comparisons. Nonetheless, some observations can be made. Probably
the most surprising finding is on poverty: it is often assumed that
poorer groups are more likely to migrate, that they are likely to live
in more vulnerable, densely populated areas that have suffered more
damage, and that they are less likely to own homes or have jobs to
keep them in situ. This is supported by studies that also link poverty
to other social characteristics (such as race, ethnicity, gender and age),
thus accounting for why certain groups move and others don’t.

However, there is significant evidence to the contrary — that, in fact,
relatively better-off groups migrate. The different conclusions arrived
at by these studies can perhaps be reconciled in two ways. Firstly,
the studies that show that better-off people migrate seem to refer
to slow-onset or repetitive disasters, such as droughts and floods,
rather than sudden emergencies. These are situations where people
with the means to escape can make considered life choices to move
away from disaster-prone areas. There appears to be a difference in
the sustainability of these migratory movements. Secondly, they also
highlight what is already known — that it is not always the absolute
poorest or the most vulnerable groups in society that migrate. Except
for situations of immediate flight, the ability to migrate requires a
modicum of financial and social resource (Brown, 2008a: 9).

In terms of other variables, the findings on race/ethnicity, mainly from
the USA, highlight the interplay between racial minority, low income
levels and the likelihood of migration post-disaster. The findings on
gender are generally consistent: men migrate post-disaster and women
stay behind. It would be interesting to see how socio-economic status
affects these patterns as the studies cited tend to refer to poorer groups
that use migration as a family coping strategy. Home ownership is a
decisive factor, and those who own their homes experience a strong
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compulsion and obligation to remain in the disaster-affected area. By
definition, they are likely to be of middle-income levels, not wealthy
enough to abandon their homes completely but not poor enough to
have to leave. The studies do not say anything conclusive about age
or education. Presumably, however, it can be assumed that older
people may lack mobility and are thus less likely to move. Education,
conversely, would facilitate mobility and well planned migration.

Aside from these factors, there are always deeply personal and
individual experiences that influence decisions on whether to stay or
go. The post-tsunami study in Sri Lanka, mentioned above, highlighted
emotional and personal experiences of the tsunami itself: households
that had been more negatively affected by the tsunami (in terms of
number of dead, missing or seriously injured members), or who had
had bad experiences with the sea before the tsunami, were more likely
to migrate elsewhere (Grote et al., 2006: 1).

Macro-level factors also come into play. Local economic conditions
shape disaster vulnerability and migration—for example, pre-disaster
depressed economies and those that are overly dependent on a
particular sector are more vulnerable (Myers et al., 2008: 275). Jeffery
argues that large-scale agricultural production in the Dominican
Republic created vulnerability by reducing the ability of local people
to recover from disasters and led to urban migration (Jeffrey, 1982).
A study on Ethiopia found that community vulnerability to food
crisis had a significant positive effect on out-migration (Ezra, 2001:
763). In the USA, too, the government’s decision not to reconstruct
Homestead Air Force Base, a major regional employer, after Hurricane
Andrew, may have accounted for some of the permanent migration
that ensued (Oliver-Smith, 1992). Social networks in the destination
area can encourage migration, as shown by Gregory’s work on the USA
Dust Bowl migration (McLeman, 2004). A study in Bangladesh found
that kin groups, lineages or even entire villages shifted their home to
nearby urban areas as a survival strategy during floods. Social networks
in destination areas were an important draw and people from the
poorest quartiles had to migrate without having such social networks
in place (Rayhan & Grote, 2007: 94).

Out-migration does not always take place

There is compelling evidence that migration post-disaster does not
always take place, even where it might be expected. This might be
because the initial fear and terror caused by the natural event diminish
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and people feel psychologically able to stay or because, as discussed
above, people lack reasonable alternatives and have no option but to
remain in high-risk areas. In addition, there may be ‘pull’ factors that
keep people in the disaster-affected location. Paul’s study provides
empirical evidence that out-migration did not occur following the
2004 tornado in Bangladesh. The availability of aid, the effectiveness
of distribution and the limited area affected all served to stem
outflows. Notwithstanding arguments about aid discouraging self-
sufficiency, the study shows how effective aid delivery can help people
to successfully remain in affected areas (Paul, 2005: 381-2). This
confirms the experience of developed countries, where governments
discourage post-disaster migration by giving economic incentives such
as subsidies, low-interest loans and tax credits. In 2003, for example,
the USA leaders of five tornado-affected cities gave financial incentives
to residents to rebuild or relocate nearby (op. cit.: 373-4).

Where disaster-affected populations do not migrate out, they may use
other adaptation strategies to enable them to remain in their homes.
In the developed world, it is not so much exposure to events but
changes in adaptive capacity that decrease outflows post-disaster. For
example, the US drought of the 1930s caused widespread population
displacement but subsequent droughts have not, and this can be
attributed to enhanced adaptive capacity, such as changes to land
tenure, new technology, crop insurances, subsidies and financial relief.
Adaptive capacity has increased so much that migration has not been
an adaptive option in the USA since 1930s. In less developed countries
such as Ethiopia and Sudan, where governments cannot provide
assistance, migration will continue to be an adaptive strategy for as
long as remaining in situ brings a risk of starvation (McLeman & Smit,
2004).

In developing countries, diversification of livelihoods is a typical
response by vulnerable communities in areas prone to natural
disasters as a way of spreading risks and mitigating damage (Naik et
al., 2007:39). Typical diversification strategies include non-farm work,
animal holdings, sending of remittances, diversifying income, social
support networks, dispersed grazing, changes in planting practices,
collecting goods, inter-household transfers and loans, use of credit,
food rationing, sale of assets, commodity trading, and reliance on
relief aid (Raleigh et al., 2008: 18). Studies also indicate that there are
differences in strategies adopted in response to slow-onset disasters
as compared to sudden catastrophes. The most critical strategies in
slow-onset disasters are diversification of livelihood, consolidation of
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savings into incontestable forms, and social investment (which may
include planned migration), whereas sudden crises require liquidation
of savings, service labour and movement (which may amount to forced
migration) (Raleigh et al., 2008: 19, quoting Shipton, 1990).

Meze-Hausken’s study on sedentary farmers in Ethiopia shows that
stratification of coping strategies can delay migration post-disaster
but that it cannot avert it altogether. The study found that not all
households were equally vulnerable at the beginning of the drought, as
some had other coping strategies, but that, after a number of months of
critical food and water shortages, differences in vulnerability between
households disappeared and families were forced to migrate (Meze-
Hausken, 2000: 23). Migration becomes a critical option for disaster-
affected peoples, at some point; it may not be the first adaptive
response (for example, selling livestock may come first) but when
other things do not work and there is no support from government,
migration becomes an option (Brown, 2008a: 22).

Migration is sometimes described as a failure of adaptation rather
than a form of it (Brown, 2008a: 38), giving the impression that, as
people are unable to cope with the disaster, they have no option but
to leave. However, the studies discussed in this report demonstrate
that it can, in fact, be a carefully considered adaptation strategy
enabling households to cope with extreme climatic risks (McLeman
& Smit, 2004). Examples from Bangladesh or Ethiopia, where there
are repeated natural disaster events, show that communities have
learnt a form of adaptive behaviour to cope with disasters. Even where
disasters do not lead to new outflows, previous migration may play an
important role in recovery through the receipt of remittances. A survey
carried out by IOM in Guatemala found that 11 per cent of persons
receiving remittances reported being victims of natural disasters:
“Migrants who are already living overseas when a natural disaster
strikes send more remittances. Therefore, remittances after a natural
disaster can be considered vital to the household economy of families
directly affected and to the country as it deals with the emergency
and reconstruction phases” (I0M, 2008b). Research on the Caribbean
shows that remittances represent a significant form of post-disaster
financing for affected households (Attzs, 2008: 11-12).
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Experiences post-disaster

Although post-disaster experiences are not the main subject of this
chapter, it is worth noting a few of the factors affecting migrants
following a disaster. Migration and disaster can raise a variety of
human rights issues, including access to assistance, non-discrimination,
protection of women and children, trafficking, access to education,
loss of documentation, participation of internally displaced persons
(IDPs), voluntary return and resettlement, and property (Kalin,
2003). In addition to these risks, migrants suffer emotional trauma
and find it difficult to adjust to their new surroundings. Hugo argues
that involuntary migrants are more likely to find it difficult to adjust
to their new destination for multiple reasons connected with the
unexpectedness of the move, their own emotional state and the
unfamiliarity of their new surroundings (Hugo, 2009).

Migrants in destination countries can themselves be victims of natural
disasters, which may cause them to be displaced once again. The
Indian Ocean tsunami and Hurricane Katrina both brought to the
fore the plight of migrant workers in the face of natural disasters
(Laczko & Collett, 2005). A comparison of these two disasters reveals
a remarkable similarity in experience between the Burmese migrants
in Thailand, post-tsunami, and the Latino migrants in the USA, post-
Katrina. They both faced a loss of documentation and insecurity
about migration status, fear of arrests, deportations, a lack of access
to aid, insecurity about migration status and, even, in the case of the
Burmese, an inability to properly grieve for and bury their dead. These
experiences highlight the importance of including migrants in disaster
preparedness plans (Naik, 2008).

As a final point, it is also worth reflecting on what happens to disaster-
affected areas that experience mass out-migration. Researchers say
that out-migration itself can leave a chronic legacy. McLeman argues
that the 1930s Dust Bowl years in the USA resulted in a social decline of
affected areas as young skilled families with money and social networks
migrated, resulting in the abandoned communities becoming polarized
between affluent property-owners, on one side, and an impoverished
underclass, on the other (Brown, 2007: 23).
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4. Migration into disaster-affected areas

Migration into disaster-affected areas is a little studied area but the
literature does acknowledge that these movements are occurring,
even if it does not probe them further. These movements can take
two forms: the entry of new migrants, whether they are seeking work
in reconstruction or coming in to provide assistance and support to
friends and relatives, and the return of those displaced/migrated.

New migrants

Migration into disaster-struck areas can take place for various reasons:
a search for work opportunities in reconstruction, a desire to assist and
support family members, or simply because the affected areas continue
to be prestigious and act as a draw, regardless of disaster. Migration into
disaster-struck areas is a known phenomenon but it has not received
much attention. Belcher and Bates, in their study of the Guatemalan
earthquake and Hurricane David in the Dominican Republic in 1979,
found that both disasters sped up pre-existing migration patterns and
led to permanent migration, even by those who had not personally
suffered loss. The disaster somehow acted as a catalyst, as opportunities
were created for personal betterment. Population movements
included an influx by the rural poor from areas that were not damaged
by the earthquake to areas offering employment opportunities in the
international programmes on housing construction and the building
boom in the aftermath of disaster. The authors concluded that natural
disasters directly or indirectly create a redistribution of the population;
they do not alter migration patterns but speed up pre-existing trends
(Belcher & Bates, 1983: 127).

This phenomenon has gained visibility in recent years with Hurricane
Katrina and the Asian tsunami. In the USA, the construction industry
in New Orleans quickly became a magnet for Latino immigrants who
were lured by the promise of paid work and an emergency federal
decree temporarily suspending immigration-enforcement sanctions
and minimum-wage regulations. The media picked up on the trend
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(Donato, 2006) but there were no official estimates. Unofficial
estimates put new arrivals some three months after the disaster at
30,000. These arrivals included USA residents as well as new migrants
from Guatemala, Honduras, Mexico and other Latin American
countries (Donato, 2006). Following the tsunami, Burmese migrant
workers came to Thailand’s coastal areas in search of work (Naik et
al., 2007: 8, 9). In both situations, there were reports of discrimination
and ill-treatment of newly arrived migrant workers. Reports from both
countries indicated exploitation in the labour market, poor pay or no
pay, with employers reneging on agreements, inadequate health and
safety standards, and hostility from locals (Donato, 2006; Naik, 2008).
It is not known how long the new migrants stayed in either case.
However, previous experience shows that even where new migrants
come with the intention of leaving, the longer the jobs last, the more
likely they are to stay permanently. In 1992, when Hurricane Andrew
displaced 250,000 residents in south-eastern Florida, it triggered a
construction boom that attracted large numbers of Latino immigrants
who have now settled in the area. The Latino population grew by as
much as 50 per cent during the 1990s (Donata, 2006).

New migrants may also be motivated for other reasons to come into
disaster-affected areas. Following the tsunami in Sri Lanka, many
people returned to their village of origin to help with reconstruction
or to comfort and emotionally support family members that survived.
These were returnees from previous migrations and their return
home put further strain on the households, since the cost of sudden
return and the expenses of settling into their home village increased
their financial vulnerability (Gallina, 2007: 6). There were also some
movements by skilled diaspora coming in to provide support (Naik et
al., 2007: 8, 9). Little more is known about these types of movements,
which merit further attention.

Finally, evidence from the USA shows that some areas continue to
hold such appeal that the occurrence of natural disasters is not a
deterrent. Florida frequently suffers from hurricanes and was battered
in 2004—2005 by Hurricane Wilma —the most powerful windstorm ever
measured. Florida is the top American state, in terms of net migration
from other American states (i.e., the number of people moving into
Florida exceeds those moving out). Migration patterns in hurricane-
affected regions and Florida, as a whole, suggested no lasting longer-
term impact in terms of changing the overall net flow of migrants
into the state. The impacted regions continue to draw a high number
of new residents. There were some movements out of immediately
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affected areas but not the state as a whole (despite the fact that the
whole state is prone to these disaster events) (National Association of
Realtors (NAR), 2006). There was a similar pattern following the Loma
Prieta earthquake in California in 1989. Analyses show that short-term
out-migration increased in the year after the earthquake and that in-
migration decreased, with some important exceptions — for example,
the county of San Francisco experienced more in-migration after the
earthquake than before (Wilson, 1995: 8).

migration after natural disasters

The other facet of migration into disaster-affected areas is the return
of those who have been displaced by the disaster. Again, this remains a
much understudied area. Recent disasters and, in particular, Hurricane
Katrina have stimulated some research but, even here, the focus has
been on analysing the decision to evacuate in the first place rather
than the return (Landry et al., 2007: 7).

Displaced persons do not always have the option of returning. ,The 1995
Montserrat volcano eruption, for example, permanently displaced half
the country’s inhabitants, and a response was developed by Caribbean
and UK governments (Ferris, 2008: 2), which included relocation of
some residents to the UK, initially for a period of two years (Montserrat
Governor, 1996). But, where return is possible, it is generally accepted
that those who are displaced by natural disaster are likely to return
home (Raleigh et al., 2008: quoting Surkhe, 1993). A study of disasters
in Central America in the 1970s found that the majority of disaster
victims returned home and, moreover, that a population retention rate
of 90 per cent was found in damaged and undamaged areas (Raleigh et
al., 2008: 7, quoting Belcher & Bates, 1983). Research also shows that
they are likely to return more rapidly than those displaced by conflicts.
A study in four South Asian countries by the Calcutta Research Group
found that 80 per cent of those displaced by natural disasters had been
displaced one year or less, whereas 57 per cent of those displaced by
armed conflict and 66 per cent of those displaced by development
projects had been displaced for more than five years. But Ferris says this
difference may be one of degree, as there are still Central Americans
displaced from Hurricane Mitch in 1998 (both in the USA and in the
region), though there is no way of tracking numbers (Ferris, 2008: 2).

Hurricane Katrina provided an opportunity for academics to focus on
this subject. The research suggests that those who do not return fare
worse than those who do. A study by Groen and Polivka found that
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evacuees who did not return to their pre-Hurricane Katrina homes
fared much worse than those who returned, partly due to individual
and family characteristics but primarily because they came from areas
that suffered more housing damage and, thus, more disruption to their
lives (Groen & Polivka, 2008: 48).

Paxson examined determinants of return to New Orleans 18 months
after the hurricane. This empirical analysis shows that flood exposure
was the single most important factor in determining the decision to
return, especially among those who did not own their own homes
or lived in the homes of relatives or friends — all groups that were
less likely to return. There was no support for the idea that people
did not return because they found better opportunities elsewhere.
On the contrary, those who experienced flooding and did not return
experienced reductions in earnings (Paxson & Rouse, 2008: 42).

Landry also looked at the decision to return and found that return
migration is affected by household income, age, education level,
employment, marital status and home ownership, but the results
depended upon the population under consideration. The study
appeared to come to a variety of conclusions. Household income
increases the likelihood of returning home, for some evacuees, and
households with higher income are financially better equipped
to make the return trip, are more likely to own homes in areas less
likely to have been flooded, and have better resources to rebuild in
the event that their home has been damaged (Landry et al., 2007:
26-28). Home ownership has a strong influence on the likelihood of
return. Moreover, households seem willing to return even if wages in
the destination area are relatively higher than those in the home area
(Landry et al., 2007: 26-28).

Elliot et al. also examined the likelihood of return and found a more
nuanced picture showing that lower-income home-owners are more
likely to report plans to return than higher-income home-owners, both
of whom are more likely to return than renters (Elliot & Pais, 2006:
315). Class and, especially, home ownership exhibit a stronger pull,
as does the ability to rebuild; on the other hand, this also creates a
financial weight and obligation, especially among less affluent home-
owners who are more likely to say they will return. This is consistent
with findings from Hurricane Andrew in 1992 (Morrow-Jones, 1997;
Elliot & Pais, 2006: 317-318). The data from these studies suggest a
range of variables that might be factors in the decision to return.
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Although it is impossible to make any reliable generalizations from this
limited research, based on a range of variables, economic issues, once
again, rise to the fore in individual decision-making. Home-owners
and those with higher incomes seem more ready to return than those
who are poor, who have lost everything or who never owned property.
This is supported by the few studies available on returns in developing
countries, which show that people’s decision to stay in disaster-
affected areas is influenced by economic opportunities rather than the
damage done. Studies of post-disaster migrants and non-migrants in
the Dominican Republic and Guatemala found that people’s intention
to stay in their villages was not related to the damage they experienced
but, rather, to the type of work they were previously involved in.
Specifically, those working in coffee plantations decided to move as
their economic future looked bleak, whereas people who had invested
more in their home area were less likely to move (Raleigh et al., 2008:
24, citing Belcher & Bates, 1983; Quarantelli, 1982; Morrow-Jones &
Morrow-Jones, 1991; and Perch-Nielsen, 2004).
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