Global Environmental Change 21S (2011) S3-S11

T —

Contents lists available at SciVerse ScienceDirect

Global Environmental Change

Global Environmental Change

journal homepage: www.elsevier.com/locate/gloenvcha

The effect of environmental change on human migration™
Richard Black ?, W. Neil Adger °, Nigel W. Arnell ©*, Stefan Dercon ¢, Andrew Geddes ¢, David S.G. Thomas

2School of Global Studies, University of Sussex, UK

> Tyndall Centre for Climate Change Research, School of Environmental Sciences, University of East Anglia, UK
“Walker Institute for Climate System Research, University of Reading, UK

d Department of International Development, University of Oxford, UK

¢ Department of Politics, University of Sheffield, UK

fSchool of Geography, University of Oxford, UK

ARTICLE INFO ABSTRACT

Article history:

Received 27 July 2011

Received in revised form 4 October 2011
Accepted 7 October 2011

Available online 21 October 2011

The influence of the environment and environmental change is largely unrepresented in standard
theories of migration, whilst recent debates on climate change and migration focus almost entirely on
displacement and perceive migration to be a problem. Drawing on an increasing evidence base that has
assessed elements of the influence of the environment on migration, this paper presents a new
framework for understanding the effect of environmental change on migration. The framework identifies
five families of drivers which affect migration decisions: economic, political, social, demographic and
environmental drivers. The environment drives migration through mechanisms characterised as the
availability and reliability of ecosystem services and exposure to hazard. Individual migration decisions
and flows are affected by these drivers operating in combination, and the effect of the environment is
therefore highly dependent on economic, political, social and demographic context. Environmental
change has the potential to affect directly the hazardousness of place. Environmental change also affects
migration indirectly, in particular through economic drivers, by changing livelihoods for example, and
political drivers, through affecting conflicts over resources, for example. The proposed framework,
applicable to both international and internal migration, emphasises the role of human agency in
migration decisions, in particular the linked role of family and household characteristics on the one hand,
and barriers and facilitators to movement on the other in translating drivers into actions. The framework
can be used to guide new research, assist with the evaluation of policy options, and provide a context for
the development of scenarios representing a range of plausible migration futures.
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1. Introduction

The natural environment is more than simply a backdrop to the
social world. Ecosystem services, hazards, and deep human-
environment relations affect every important social and cultural
phenomenon, from the location of settlements through to
attachment to place. In this context, it is surprising how standard
theories and explanations of migration as an important social
phenomenon do not incorporate environmental aspects in a
meaningful manner. At the same time, academic discussions on
environmental change have been, until recently, almost complete-
ly silent on the role of migration.
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It is instructive that recent debates on climate change and
migration have tended to focus on migration as a problem or threat
(Hartmann, 2010). For example, a common theme in much media,
policy and campaign group discourse on climate change is that
future environmental change will lead to the displacement of
millions of people as “environmental refugees” or “environmental
migrants”. A paper at the AAAS in January 2011 prompted media
reports repeating projections of ‘50 million environmental refugees
by 2020’ (Zelman, 2011). Despite a number of bold claims, however,
the evidence base in this field is both varied and patchy, with an
absence of coherent frameworks for thinking about, and testing
hypotheses on, environmental change and migration.

Myers (2002), for example, estimated that in 1995 there were
approximately 25 million people displaced as a consequence of
environmental change. Further, he projected that by 2050 this
number would rise to approximately 200 million, taking into
account demographic change and deteriorating environmental
conditions. This figure was subsequently cited in the Stern Review
on the Economics of Climate Change (Stern, 2007), and has been
taken up by numerous campaign and advocacy groups. Yet other
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studies have produced apparently contradictory assessments
suggesting that climate change will lead to “substantial” (ADB,
2011) or “minor” (Tacoli, 2011) human migrations.

The empirical evidence base for major consequences is very
weak (see Gemene, 2011), and assertions are largely based on
“common sense” rather than insights from theory or evidence.
Different studies apply different methodologies, and - most
crucially - adopt different implicit or explicit definitions of
migration. The apparent differences between the ADB (2011)
and Tacoli (2011) reports, for example, relate to definitions rather
than substance. Piguet (2010) highlights that there are diverse
methods used in the analysis of migration and environment
interactions, from environmental risk assessment through to social
identity. Yet he suggests that these methods are rarely combined to
bring a comprehensive view of migration systems in environmen-
tal contexts

In the face of this vacuum there is a newly emerging conceptual
literature on how migration interacts with environmental change
and with climate change in particular. Several studies (Carr, 2005;
McLeman and Smit, 2006; Perch-Nielsen et al., 2008; Warner et al.,
2010) have sought to develop frameworks that go beyond the
somewhat straightforward observation that people living in areas
that experience negative consequences of environmental change,
such as land degradation, declining land productivity, increased
flood or storm hazard or sea-level rise, may be forced to migrate.
An increasing number of papers have also presented local case
studies describing the often complicated relationships between
environmental drivers and migration (e.g. Abrar and Azad, 2004;
Henry et al., 2003; Gray, 2009; Barbieri et al., 2010; Feng et al.,
2010; Massey et al., 2010 and studies in Piguet et al., 2011 and Afifi
and Jdger, 2010).

This paper seeks to build on this emerging theoretical and
empirical case-based literature, presenting a conceptual framework
for the understanding and assessment of the effects of the
environment, and environmental change, on human migration,
applicable to both internal and international migration. The
framework sees the environment as just one of an assemblage of
drivers of migration, and characterises environmental change as
having both direct and indirect influences on these drivers. It also
distinguishes between different types of migration outcome,
recognising the diversity of space and time scales over which
migration takes place. The framework recognises that there are
usually multiple drivers behind decisions to migrate, and that it will
rarely be possible to identify specific “environmental migrants”.

2. What drives migration?

2.1. Environmental influences on migration: an overview of current
frameworks

As noted above, after a lengthy period in which writing on
the environmental causes of migration drew relatively uncriti-
cally from early work by Myers, the last few years has seen the
emergence of a new body of work that has thought to re-
theorize the environment-migration nexus. For example, McLe-
man and Smit (2006) start with the concept of ‘vulnerability’,
which they see as a function of exposure and adaptive capacity
in a particular time and place, and in relation to a specific
climatic stimulus. They rightly point out that neither exposure
nor adaptive capacity (significantly influenced by household
capital endowment) are static, and recognise the possibility of a
range of types of migration outcome. This conceptual starting
point is used to explain why in the historic case of dust-bowl
migration in the United States, some people migrated whereas
others did not, in spite of experiencing similar environmental
conditions.

In contrast, Perch-Nielsen et al. (2008) focus on migration
associated with sea-level rise and river and coastal floods, and
outline a conceptual model of migration decision-making in the
face of hazards, using inductive reasoning on evidence from a
series of case studies. Their study is useful in highlighting that in
affected areas there are a range of adaptation options that provide
alternative outcomes to migration, leading them to conclude that
floods, at least, “will not likely be a major mechanism by which
climate change will trigger mass migration” (Perch-Nielsen et al.,
2008: 390). Notably, they regard sea-level rise as having greater
potential effects because, unlike flooding, it typically would lead to
permanent loss of land. A similar approach is adopted by Warner
etal. (2010) and Renaud et al. (2011) in relation to a broader range
of environmental stimuli.

By focussing on the environmental hazard and individual
decisions, however, the conceptual models developed to date
underemphasise the role of in- and out-migration as already
significant phenomena in many countries and regions with
substantial observed environmental stresses and projected future
change. This comes from the analytical focus on hazard, rather than
seeing migration as a social phenomenon and well established
system of social and demographic interaction and change. This is an
important point, since acknowledgement of existing migration
implies that environmental drivers need to be considered alongside
other drivers. This is explicitly accepted by Warner et al. (2010), who
note the complexity of migration as a human process, although they
continue to focus on the search for a definition of ‘environmental
migrants’, as distinct from other kinds of migrants.

Yet if this point that migration is an established social
phenomenon is accepted the key question becomes less the
identification of ‘environmental migrants’ who might be counted
and possibly provided some form of legal or other protection, and
more the question of the net effect of environmental change on
migration in aggregate. This latter approach is explicit in Carr’s
(2005) treatment of the role of environmental factors in migration
from Ghana's Central region. Carr draws on political ecology and a
Foucauldian conceptualization of power to demonstrate the
environment is rarely a sufficient basis for the decision to migrate,
but cannot be excluded from migration decision-making because it
is a key element of local power relations and local knowledge. A
similar approach is adopted by Black et al. (2011) in developing a
tentative approach to the sensitivity of migration drivers to climate
change in Ghana and Bangladesh.

The focus in the analysis presented here is on developing a
model that incorporates both structural and behavioural drivers of
existing migration, explicitly incorporates and distinguishes the
environment and environmental change, and accounts for migra-
tion not only as a reaction to environmental change but also as a
part of adaptive response to change. Such a framework changes the
present emphasis and attempts to bring analytical rigour to a field
that is vital for policy and where discourses have been dominated
by unsubstantiated and casual empiricism.

2.2. A new conceptual framework

Most assessments of the effect of environmental factors on
migration have started with the environment as a driver, and
followed through to consequences for migration. The framework
presented here focuses instead on the drivers of migration in
general, and characterises how these may be affected by
environmental change.

In doing this, it is important to step back to consider major
theories of migration; yet this is a substantial task. For example, a
comprehensive overview of migration theories by Massey et al.
(1998) highlights six separate bodies of theory (neoclassical
economics, the new economics of labour migration, segmented
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labour market theory, world systems theory, social capital theory,
and the theory of cumulative causation), concluding that all
contain elements of truth supported by empirical research. As
such, and despite their contention to provide an ‘empirically-
grounded theoretical synthesis’, their conclusion is that the causes
of migration essentially differ in different regions and empirical
circumstances.

Notwithstanding the seminal contribution of Massey et al., over
a decade later it is far from clear that there is any consensus on
what the ‘drivers of migration’ are, with some recent work
critiquing whether a comprehensive theory of migration is even
possible, given, for example, different disciplinary perspectives on
the issue (Portes and De Wind, 2007). At an empirical level, when
people who have migrated are asked why they have done so,
answers almost always cluster around economic and social factors,
with environmental factors rarely mentioned, even when surveys
specifically ask about such factors. Fig. 1, for example, shows self
reported motivations for migrating by international migrants to
the UK from a range of countries. Whilst such reported motivations
may suffer from bias towards ex post rationalisation of movement,
they nevertheless show that economic and social reasons
dominate perceptions of movement for most migrants in most
circumstances. This empirically driven approach assumes that
migrants have agency, and indeed are both self-aware in terms of
their motivation for movement, and willing and able to express
these motivations to social researchers. None of these assumptions
are necessarily valid, with Bakewell (2011) referring to an
‘impasse’ in migration theory consequent on the complex
relationship between causal explanations that relate to structures
on the one hand, and agency on the other.

At a more theoretical level, the area of explanation of migration
that has received perhaps widest interest and acceptance is that
focusing on more social ‘causes’ of migration, and particularly the
role of social networks (Boyd, 1989). Indeed, in addition it is clear
from empirical evidence that many movements over shorter
distances are associated with social factors, for example migration
at the point of marriage. Yet here too there are difficulties. First,
whilst there is a large body of evidence that demonstrates the
importance of social networks in perpetuating migration flows once
started, such an explanation is inadequate to explain why new
migration flows might start in the first place. Moreover, as de Haas
(2011) has pointed out, such theories also tend to ignore the ways
that social networks sometimes facilitate migration, but sometimes
inhibit it, through a series of negative feedback mechanisms.

Castles (2011) argues that the quest for an overarching theory

Percentage of those surveyed who identified
x category as a driver of migration
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Fig. 1. Self-reported migration motivations in national surveys.

the world in which migration is seen as a problem or exception
from the norm, which needs explanation. In contrast, he argues
that migration needs to be understood as one part of a broader
set of processes of social transformation, arising from ‘major
changes in global, political, economic and social relationships’
(Castles, 2011: 1566). Yet even here, there is an implicit
statement that migration is rooted in a series of political,
economic and social factors

In this context, this article seeks to develop a framework which,
rather than setting out theoretically what leads to migration,
attempts instead to encompass the range of drivers that might
affect the volume, direction and frequency of migratory move-
ments, as well as the different levels of analysis at which migration
might be considered. Fig. 2 summarises this framework, which has
four components:

(i) a distinction between different types of migration (the right
hand side of Fig. 2), rather than types of migrant;

(ii) the identification of five primary families of drivers of migration
(the pentagon on the left hand side of Fig. 2), and the
recognition that it is (actual or perceived) differences across
space in these drivers which influence migration;

(iii) the incorporation of agency in determining how drivers
translate into outcomes, and specifically the representation of
barriers and facilitators to movement;

(iv) the incorporation of environmental change as a direct influence
on migration, through changes to environmental drivers, and
also as an indirect influence through changes to the other four

of migration is elusive, as it is rooted in a sedentarist notion of drivers.
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Fig. 2. A conceptual framework for the ‘drivers of migration’.
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Although a distinction is drawn between mobility and displacement,
it is recognised that these can be seen as two ends of a continuum.
Displacement is movement associated with discrete events that
challenge safety, security or livelihoods. Much displacement is, in
effect, involuntary or forced, and sometimes sudden if associated with
rapid onset hazards. Mobility is broadly interpreted as a proactive
move to improve livelihoods and opportunities, and is typically
voluntary and planned.

The focus is on decisions to move, yet for policy and in terms of
social and economic impact, key issues are whether migrants move
across borders, or whether migration takes the form of temporary,
seasonal or permanent mobility and displacement. But underlying
these fine-grained details of location and temporal scale, the
drivers, filtered by barriers and facilitators, will manifest
themselves in different spatial and temporal patterns of migration
in different ways, depending on local context.

The factors that drive migration affect both the scale of
migration but also whether populations decide not to move
location at all. Most of the world’s population are not and do not
want to be migrants (Hammar et al., 1997). Some parts of the
population have low migration rates because they lack the
resources - personal and financial - to move (Hatton and
Williamson, 2003). Even in the face of exposure to extreme
environmental events such as in the aftermath of the Japanese
tsunami of 2011, the great proportion of the population usually
prefers to stay and rebuild.

2.3. Five drivers of migration

The pentagon in Fig. 2 characterises five groups of drivers of
migration. It is the actual or perceived spatial and temporal
differences in these five dimensions that influences movement,
akin in some respects to Lee’s (1966) conceptualisation of the
‘push-pull’ factors that influence migration. Economic drivers
include employment opportunities and income differentials
between places. Political drivers cover not only conflict, security,
discrimination and persecution, but also the political drivers of
public or corporate policy over, for example, land ownership or
enforced relocation. Demographic drivers include the size and
structure of populations in source areas, together with the
prevalence of diseases that affect morbidity and mortality. Social
drivers include familial or cultural expectations, the search for
educational opportunities, and cultural practices over, for example,
inheritance or marriage. The environmental drivers of migration are
exposure to hazard and availability of ecosystem services. The five
drivers rarely act in isolation, and the interaction of the five drivers
determines the details of movement. The nature of these
interactions will influence the scale of movement, and movements
at different scales - internal compared to international, for
example - will be influenced by different interactions between
drivers.

2.3.1. Economic drivers of migration

Economic drivers have direct effects on both internal and
international migration. Net income understood as wage differ-
entials and income volatility play key roles in driving migration
(Harris and Todaro, 1970; Bauer and Zimmermann, 1998; Stark
and Bloom, 1985). If economic growth is rapid then income
differentials tend to be the most powerful drivers of migration, as,
for example, has been the case with internal migration to mega
cities in China, India and, increasingly, in African countries too.
Although economic drivers tend to stimulate mobility, it is possible
to conceive of circumstances where a sudden economic collapse
could trigger short-term reactive displacement.

Government policy can play a key role in stimulating economic
development that leads to migration. The creation of Special

Economic Zones in China from 1978 onwards led to rapid
urbanisation in areas such as the Pearl and Yangtze River deltas,
including the cities of Guangzhou, Dongguan, Foshan, Shenzhen,
Shanghai, Changzhou, Hangzhou and Suzhou. In these areas, urban
populations are rising from fewer than 10 million people in 1990 to
a projected total of more than 65 million by 2025. Similar rural-
urban shifts are evident in other Asian mega-deltas such as the Red
River and Mekong deltas in Vietnam and the Chao Praya delta in
Thailand. Whilst migration to these urban areas can lead to
increased income and to improved living standards, there can also
be a greater vulnerability to the effects of environmental hazards,
including floods, hurricanes and coastal erosion (Seto, 2011).

Income and wage differentials alone, however, cannot explain
the specifics of migration. More broadly, migration is not a general
process of people moving from poorer to richer places. It is a highly
specific process as people move from one relatively poor area to
another specific relatively rich area. The scale and direction of
movement is linked to the personal circumstances of migrants,
such as class, ethnicity, religion, language, education levels and
connections with people in planned destinations, mitigated by the
intervening effects of migration policies.

2.3.2. Political

Political drivers have a number of direct effects on migration.
Most obviously, the breakdown of governance can lead to the
emergence of forms of conflict beyond acceptable levels, trigger a
decision to move or lead to displacement (Zolberg, 1989; Raleigh,
2011). Local conflict logics mean that movement is often to the
next safe place, which may be within a state or across an
international border. By 2009, every African state had sent or
received political refugees, whilst in the Middle East 2.2 million
refugees were recorded (Raleigh, 2011). Various forms of conflict
can drive migration. These include inter-state conflict, but it is
more likely that conflict within states, such as civil war, communal
violence, genocide and politicide drive migration. There is no
simple and straightforward relationship between conflict and
migration, and no identifiable ‘tipping point’ in the level or degree
of conflict, beyond which migration occurs. Those who are most
exposed to conflict may actually lack the resources to move and
may remain exposed to high levels of danger in their home towns
and villages. Conflict can also interact with other drivers to create
conditions where political tensions, poverty, environmental
hazard and a relatively young population all contribute to
migration and displacement, as has recently been the case in
Pakistan (Raleigh, 2011). Political uncertainty, even in the absence
of actual conflict, may also be push factors for migration. More
positively, perceived political stability may be a pull factor that
attracts immigrants, or at least encourages people not to leave.

Government policies to relocate people can also be seen as a
political driver of migration, this time primarily focusing on
mobility. For example, policies for the creation of growth hubs or
new urban developments can act as a pull factor for migration.
Similarly, policies for the management of rural land can act as a
push, as can specific types of development projects (such as the
construction of dams and reservoirs).

2.3.3. Demographic

The effect of demographic factors on migration is most likely to
be seen through interaction with other drivers, particularly
economic: it is not the presence of large numbers of people in a
region per se that will trigger outmigration, but rather the presence
of large numbers without, for example, access to employment or
livelihood opportunities (Plane, 1993). The propensity to migrate is
also generally higher amongst younger people, so the demographic
characteristics of a source region will influence who moves in
response to economic drivers. These demographic characteristics
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may be affected not only by birth and death rates, but also the
burden of disease and ill-health within a community. Similarly, the
demographic characteristics of a receiving area — such as an ageing
population — may affect the demand for jobs and employment
opportunities, and hence the perceived attractiveness of that area.

2.3.4. Social

The specificity of migration is grounded in the connections that
develop between places as a result of histories and cultures of
migration. Social drivers of migration include family and cultural
expectations, cultural practices regarding inheritance, the need to
acquire funds for dowries or bride payments, and the search for
educational opportunities. In 2007, approximately 2.8 million
students migrated internationally for education purposes, a figure
increasing at around 5.5% per year since 1999 (Unesco, 2009).
Approximately 600,000 of these went to the United States, and
around 420,000 left from China. In some specific cultures,
migration is seen as a key part of social and cultural development,
as for example in Cape Verde (Akesson, 2004) or Mexico (Cohen,
2004).

The largest effect of social drivers is on the destination of
migrants. ‘Gravity models’ of migration show the interaction
between economic and social drivers by pointing to the impor-
tance of both drivers and attractors in migration decisions. In such
models, attraction is proportional to population size and inversely
proportional to distance (Findlay, 2011). Once established,
migration patterns can become consolidated through the dynam-
ics of ‘cumulative causation’, whereby an initial movement leads to
further migration. Migration networks can be formal through the
operation of agencies, or more informal through kith and kin
networks. Past migration and its direction can therefore be a good
predictor of future migration (Massey, 1990). The creation of links
between sending places and destinations can open ‘transnational
spaces’ within which remittance flows can potentially contribute
to economic development (Vertovec, 2008). New social media and
communications technologies have the potential to reduce the
social and psychological costs of migration and provide images and
representations of destination countries. They also allow connec-
tions to be maintained between migrants and their families.
Migration can thus provide resources to sustain livelihoods, but
social drivers help us to understand how and why opportunities to
migrate are not evenly distributed.

2.3.5. Environmental

The environmental characteristics at a place affect both a
population’s exposure to hazard and the availability of ecosystem
services. Ecosystem services are those parts of the environment
and ecosystems that are utilised to produce human well-being
(Fisher et al., 2009; Millennium Ecosystem Assessment, 2005),
through the functions of provisioning (e.g. providing food and
water), regulating (e.g. erosion protection) and cultural services
(e.g. having emotional or spiritual value).

Rapid-onset extreme environmental events such as floods,
tsunamis, landslides, earthquakes, wildfires and volcanic eruptions
are well-known triggers of displacement. These displacements
tend to be relatively short distance, and are usually within a state.
International displacement following an environmental disaster is
more significant for small states or islands (such as the Montserrat
evacuation - McLeman, 2011), or where events occur in border
areas where more than one state is affected. Event-driven
displacements are usually short-lived, and people commonly
return to the source location once the event has receded, often after
only a short time has elapsed.

Demographic and environmental factors affect how and
whether displaced peoples return, but are constrained by issues
such a political stability. The return of pastoralists to northern

Sudan following the mid 1980s Sahelian drought, for example, was
highly skewed, with some displaced people returning at the first
opportunity, whilst others were permanently displaced without
access to resources (Haug, 2002). Groen and Polivka (2010) show
how the rate of return of displaced people to New Orleans
following Hurricane Katrina was strongly influenced by age,
income and severity of damage, with the old and poor from
severely damaged neighbourhoods slowest to return. In more
extreme cases, displaced people may never return, because their
home and livelihood has been completely destroyed, because of a
fear of repeat events, or because new opportunities have arisen in
their new location.

There are many historical examples of complete settlement
abandonment, and some recent examples. Following the eruption
of the Soufriere Hills volcano on Montserrat, for example, the town
of Plymouth was abandoned (McLeman, 2011). Some processes of
abandonment may be seen as a planned response to a succession of
events rather than a single event. For example, the relocation of
Pattonsburg, Missouri, after floods in 1993 followed a period of 30-
40 floods in the previous 50 years (Greenberg et al., 2007). Such
abandonments tend to involve relocation close to the original site.

The availability and stability of, and access to, ecosystem
services are the three primary mechanisms by which livelihood
and well-being is manifest in particular localities, most starkly in
resource-dependent economic systems dominated by agriculture
or fisheries. Here a change in ecosystem services directly affects
wellbeing and the demand for migration (Adams and Adger, in
press). Ecosystem service provision can be threatened by rapid
onset events, but is more usually affected by slow onset
environmental dynamics including droughts and land degradation.
Major productivity failures due to drought or degradation may
trigger progressive, large-scale, displacement (as for example in
July 2011 in the Horn of Africa). Less extreme reductions in
productivity may also stimulate short-term mobility by some
members of a community, either to other rural areas or to urban
areas, where alternative income sources are sought.

Yet such mobility can be seen as part of a response strategy to
maintain household wellbeing through livelihood diversification,
and is characteristic of populations in many sub-Saharan African
dryland environments where variability in climate from year to
year is high (e.g. Tacoli, 2011; Henry et al., 2003). For pastoral
systems and capture fisheries, variability and instability often
increases mobility — with fishing communities and pastoralists
migrating temporarily or permanently to secure livelihoods
(Findley, 1994; Badjeck et al., 2010). Although rapid-onset events
and slow-onset environmental dynamics may trigger displace-
ment and mobility, the specifics of the response, in terms of who
goes where and when, is usually determined by the socio-
economic context of specific communities (Tacoli, 2011) and,
particularly, the patterns of vulnerability generated by this
context.

3. The effect of future environmental change
3.1. Environmental change and its effect on environmental drivers

A range of future environmental changes have the potential to
influence the drivers of migration, with the most significant and
extensive being global climate change, land degradation and the
degradation of coastal and marine ecosystems. Each of these types
of change is likely to impact migration both directly, as well as
indirectly, through impacts on other drivers.

Global climate change driven by increases in the concentration
of greenhouse gases in the atmosphere primarily manifests itself in
changes to weather patterns at a place and an increase in sea level,
due to the thermal expansion of sea water and inputs from melting
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land ice. Five dimensions of climate change have a potential effect
on the drivers of migration, although these effects will vary
between places and there is considerable uncertainty in what may
happen at a place.

First, a rise in sea level would lead to an increased risk of coastal
flooding, together with increased erosion of coastal land and
ecosystems and increased salinisation of low-lying agricultural land.
Coastal flooding already leads to displacement of affected popula-
tions, erosion of ecosystems such as wetlands and mangroves
exposes coastlines to greater risk, and increasing salinisation lowers
the productivity of agricultural land. Second, a change in tropical
storm and cyclone frequency or intensity would also alter the risk of
coastal flooding and damage. A change in extra-tropical (i.e. mid-
latitude) storm frequency or intensity, however, is less likely to be
significant for migration because such events have historically
generated less displacement than tropical cyclones. Third, changes in
rainfall regimes lead to changes (increases or decreases) in the risk of
river flooding and fire, the availability of water for domestic,
municipal, industrial and agricultural uses, and also result in direct
changes in crop and pasture productivity, leading in some cases to a
change in the frequency of crop and pasture failure. Fourth, increases
in temperature would increase the frequency of high temperature
extremes. Whilst heat-related stress is unlikely to directly drive
migration from rural areas, it will affect crop productivity and
provisioning ecosystem services. In glaciated mountain areas
enhanced melting of glaciers due to higher temperatures can
potentially lead to an increased risk of glacial outburst flooding.
Higher incidence of extreme heat in urban areas represents a risk
that, at the margin, makes those areas less attractive destinations.
Finally, changes in atmospheric chemistry will combine with changes
to rainfall and temperature to affect crop productivity (higher CO,
concentrations would be good for some, but not all, crops, whilst
higher low-level ozone concentrations would be bad for most), and
will affect ocean chemistry and hence the productivity of coastal and
marine ecosystems.

In addition to climate change, land degradation also has the
potential to directly drive migration. Land degradation is the
deterioration in the quality of land used for agriculture and the
provision of ecosystem services, as represented for example by loss
of nutrients, pollution by salinisation or exposure of toxic materials
and loss of soil through erosion. This degradation is a result of a
combination of agricultural practices, extreme weather events and
climate change. According to the Millennium Ecosystem Assess-
ment, between 10 and 20% of drylands suffer from land
degradation (Safiel et al., 2005). The primary effect will be on
the provision of ecosystem services, and particularly crop and
pasture productivity, but a decline in vegetation cover in a
catchment can lead to increased risk of flooding.

Similarly, the degradation of coastal and marine ecosystems
includes the loss of species and habitats and the removal of
protection against coastal storms, triggered not only by agricul-
tural and fisheries practices, but also by encroachment or urban
and mineral developments into the coastal zone and interventions
and land use changes in catchments upstream. Approximately 35%
of global mangroves have been destroyed, along with around 20%
of global coral reefs (Agardi et al., 2005). Both land and coastal
degradation alter exposure to hazards and the provision of
ecosystem services. The primary effects of future degradation of
coastal and marine ecosystems will be on regulating and
provisioning ecosystem services.

3.2. Indirect effects of environmental change
Environmental change has a clear impact upon the environ-

mental drivers of migration, but also has the potential to affect
migration indirectly, both through its influence on the other

drivers, and through its influence on personal characteristics and
intervening obstacles. Specifically, changing environmental risks
affect economic drivers through effects on agricultural productivi-
ty and rural livelihoods, and the locations of industry, employment
and settlement, and political drivers through influencing conflict
and public policy. Yet it may also influence the cost of moving, and
people’s ability to move, which are related to levels of wealth and
income.

For example, by reducing crop, livestock or fisheries productiv-
ity at a place, or damaging assets used in agriculture, environmen-
tal change has the potential to reduce household incomes - in the
absence of alternative sources of income or the implementation of
adaptation strategies. There have, however, been few published
assessments of the potential quantitative effects of environmental
change on household incomes (see Mendelsohn et al., 2007; Jones
and Thornton, 2009; Dougill et al., 2010; Badjeck et al., 2010;
Hertel et al.,, 2010 for examples), and the available evidence
suggests strongly that effects will be determined by household
economic and social characteristics; the livelihoods of the poorest
are most likely to be adversely affected by environmental change
(see for example Eriksen et al., 2005; Paavola, 2008; Ahmed et al.,
2011). A reduction in income or, more precisely perhaps, a
reduction in the reliability of income, may therefore become an
economic driver for migration, but may also increasingly limit the
ability of individuals and households to migrate. The effects will
therefore vary with household characteristics meaning that an
environmental change will have a different impact on migration in
different parts of a community.

Recent case studies by Feng et al. (2010) and Barbieri et al.
(2010) attempt to characterise, using different metrics, the effect of
changes in agricultural productivity (Feng et al., 2010) or income
(Barbieri et al., 2010) on outmigration. In the case of Feng et al. in
particular, the modelled impact on migration from Mexico to the
US is substantial. Both of these studies emphasise their partial
equilibrium frameworks and the further need to account for the
interconnectedness of different drivers of migration. Yet the
framework presented in this paper suggests environmental change
may have complementary, but also contradictory impacts on
different kinds of migration drivers. Moreover, there is a risk of
assuming that the economic and political drivers of migration lie
largely in source areas, whereas environmental change may be just
as influential on drivers of migration — such as the availability of
jobs or favourable policy environments - that exist in destination
areas.

For example, complex interactions have been seen in recent
decades between environmental, economic and political drivers of
migration in both Zimbabwe and Afghanistan - two significant
sources of international migration in recent decades. Thus
droughts in Zimbabwe during the last decade have been less
extreme than those in the previous decade, but have been
experienced as more problematic by rural populations - and have
contributed to food insecurity — as a result of the vulnerability
created by economic collapse and political conflict (McGregor
et al,, 2011). Meanwhile, in Afghanistan, the complex interactions
between political conflict, economic collapse (but also the
potential economic gain from mineral resources or the illicit trade
in opium) and environmental change associated with drought and
the drawing down of water resources present a significant risk of
population displacement (Smith et al., 2011).

However, whilst environmental change has the potential to
affect the political drivers of migration in much the same way as it
affects economic drivers — through affecting the occurrence of
conflict, for example - there is conflicting evidence on this point.
Some studies have examined the relationship between tempera-
ture anomalies and conflict, with predictive models suggesting, for
example, that environmental change will increase conflict (Burke
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et al, 2009). Such results are contested, with Buhaug (2010)
finding no evidence to suggest future deviation from the historical
downward trend in large scale violent conflict, and ethnographic
studies of conflict find less decisive evidence for the direct links
between environmental scarcity and the presence of violent
conflict. Debate here centres both on the selection of data sets on
which analysis has been conducted, but also more broadly on the
nature of conflict.

Policies to address environmental change may also affect
drivers of migration. These most obviously include environmental,
resource management and land use policies, such as policies to
curb development in hazard-prone locations, reduce land degra-
dation, enhance conservation, or build infrastructure to provide
services. More indirectly, policies to decarbonise the economy
have the potential to change the locations of areas of economic
growth.

4. Application of the framework

The framework presented can be used in three main ways. First,
it can be used for developing hypotheses and framing empirical
studies of the effect of environmental change on migration, using a
range of anthropological, econometric and modelling approaches.
Although there are an increasing number of case studies in the
literature (cited above and also in the other papers in this special
issue), there remain many gaps in the knowledge base. In
particular, very few studies have sought explicitly to understand
the effect of environmental change, or indeed environmental
drivers, on mobility in the context of the other drivers of decisions.
Similarly, there has been little research into the extent to which the
interaction between economic, political, social and demographic
factors affects who is displaced by an extreme environmental
event, where they go and for how long (the study of the effects of
Hurricane Katrina cited above (Groen and Polivka, 2010) is an
exception).

Second, the framework can be used to inform the development
of policy options and assist in their evaluation. The framework
emphasises that migration in response to environmental drivers
now and in the future — whether mobility or displacement - is a
complex function of a range of drivers, and policies to address the
causes and consequences of migration need to take this into
account. The effects of policies to improve rural livelihoods, for
example, will likely have different impacts on mobility in different
parts of a community, and perhaps over different time horizons.
Policies to reduce mobility may have the undesired effect of
increasing vulnerability to loss or displacement in future extreme
events.

Third, the framework can be used to develop scenarios
characterising feasible potential future migration flows and
patterns, either for planning purposes or for the evaluation of
policy interventions. The effects of environmental change on the
characteristics of future migration will depend not only on the
environmental change itself, but also on how the other drivers of
migration change over time. It is of course not possible to predict
how these drivers will change, and arguably these are inherently
less predictable than environmental changes. For a given set of
assumed emissions, for example, it is possible not only to use
simulation models to estimate future environmental changes, but
also to assess uncertainty to model form and parameterisation.
Such an approach that starts with an assumed trajectory of
population change is not feasible for the other drivers. Assess-
ments of future impacts and policies therefore typically use
scenarios describing feasible changes, and because there is an
infinite range of feasible futures are usually based on a series of
coherent narrative storylines.

In order to span as wide a range of futures as possible, these
narratives should be defined along a series of dimensions which
represent the main determinants of future sensitivities and
vulnerabilities. The IPCC SRES scenarios, for example (IPCC,
2000), were characterised along two dimensions likely to most
influence emissions, leading to four different worlds. Hallegatte
et al. (2011) proposed a characterisation of narratives along three
axes representing what they saw as the three key dimensions
defining the vulnerability of human systems to environmental
change, producing eight different worlds.

Scenarios for the assessment of future environmental influ-
ences on migration, and the evaluation of policy options, can
similarly be constructed from the non-environmental drivers of
migration incorporated in the framework presented here. In
practice, it is not feasible to define narratives along four
dimensions; nor is it clear that the four dimensions outlined here
- economic, political, demographic and social - act in similar ways
or with similar strength to deliver migration outcomes.

Yet amongst these various drivers, two stand out and are crucial
to scenario building: the economic drivers of migration, specifi-
cally the evolution of the world economy, driving the opportunities
for migration, both nationally and internationally, and the political
drivers of migration, specifically how they impact on the local
governance of social and economic circumstances, and of
migration. This suggests it might be helpful to contrast scenarios
with high and low global economic growth, and with connected
and inclusive governance compared to divisive and exclusive
governance. The result is four scenarios in the space of growth and
governance (Fig. 3); within each, narratives of social and

Global economic growth

Scenario A

Scenario B

Political, social
and economic

Scenario C

governance

Scenario D

Fig. 3. Global environmental migration scenarios.
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demographic conditions influence the specifics of migration flows
and patterns.

5. Conclusions

The new analytical framework presented in this paper seeks to
focus attention away from the idea that environmental change
directly causes migration, towards an understanding of the
broader drivers of migration, and how these are susceptible in
different and inter-linked ways to environmental change. The
framework focuses on drivers, conceptualised in a somewhat
‘macro’ sense, but we realise individual and institutional factors
represent important filters as to whether people actually move or
not in any specific case.

Thus importantly the presence of drivers of migration does not
necessarily mean that migration will take place. Rather, migration
is the result of a decision - albeit one that may be forced - in
response to these drivers, and this decision is influenced partly by
personal and family characteristics, and partly by barriers or
facilitating mechanisms that may be in place. Key personal
characteristics which influence decisions to move include age,
sex, educational level, wealth, marital status, attachment to place,
and attitudes and preferences (such as degree of risk aversion).
Decisions are frequently made in a family context, so the
characteristics of the family unit, and power relationships within
it, are also important; the relative effects of personal and
household characteristics vary between members of a community
(Gubhaju and de Jong, 2009). Barriers or obstacles to movement
include the cost of moving, access to the means of moving, and the
presence of legal or administrative barriers and constraints. On the
other hand, features such as the existence of a transportation
network, the presence of recruitment agencies or traffickers, social
networks and diasporic links may influence who moves, to where
and for how long.

These personal and family characteristics, barriers and facil-
itators, however, are largely independent of environmental
conditions - with the possible significant exception of the extent
to which attachment to place is influenced by local environmental
characteristics. They will also be largely independent of environ-
mental change, except to the extent that changing environmental
conditions change legal or political barriers. However, the effects of
environmental change on migration will be mediated through
personal and family characteristics, and the barriers and facil-
itators of movement.

Notwithstanding this caveat, we argue that this new framework
has the potential to help us move beyond the impasse in current
debates over environmental change and migration (see Castles,
2011). In particular, the analysis we present here highlights the
mechanisms by which the well-established routines and contexts
of migration are affected by environmental change. This analysis is
important, not only to increase the explanatory power of the
underlying theories, but also to influence current debates at the
interface of global environmental governance.

First, detailed assessment of migration processes and change
using this framework would highlight that future environmental
change will have an incremental impact on migration flows. It will
not cause, but will rather amplify (or in some cases alter) existing
demographic trends of migration to urban areas. The global
urbanisation trend will continue over the incoming decades and
the key policy challenge is the sustainability of these growing
urban centres, whether or not the population are swelled by
additional migrants pushed from rural areas by resource scarcity.

The second important contribution of the analysis here is to
move the debate from identification of migration as a problem-
atic outcome of global environmental change, towards an
assessment of mobility as a key element for managing

environmental and other risks. The analysis provides a sound
basis to discuss the normative and emotive issues of the human
rights dimensions of migration - both the rights of people to
reside free from harm and the necessity to migrate, through to
the rights of migrants moving away from their homes to new
cities or countries. The use of migration-specific scenarios also
provides a vehicle for thinking about migration futures in
different, but equally plausible ways.

Finally, whilst the focus here is on how environmental change
might influence a wide range of drivers of migration into the
future, it is important to note that the framework could be adapted
to encompass any other form of change to any one of the drivers
identified as being significant in influencing the quantity and
direction of migration. Thus it should be possible, for example, to
think conceptually of the influence of future political, economic,
social or demographic change through charting both its direct
effect, and its indirect effect on the range of other drivers of
migration identified here. However, operationalising this task
remains for other authors.
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