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Abstract: People have long migrated for many reasons, often with a combination of forced and
voluntary reasons combining to push them away from current situations and to pull them towards
new situations. Bangladesh is one example where environmental changes have long been amongst the
multitude of reasons for migrating, with contemporary climate change suggested as a major impetus
towards more migration. This paper examines local expert perceptions of migration as a climate
change adaptation strategy for Bangladeshis. Seventeen in-depth interviews were conducted with
local experts in Bangladesh and Assam (India) on environmental change and migration to understand
the perspectives of those with formal education and expert-related jobs who come from the areas
being directly affected by Bangladeshi migration. Findings show that local experts consider that
migration is used and will be used for climate change adaptation in Bangladesh, but migration is
not solely for climate change adaptation, instead interweaving with all other factors influencing
migration-related decisions.

Keywords: adaptation; Bangladesh; climate change; climate migration; environmental migration;
India; migrants

1. Introduction

Over the last few decades, the interplay between climate change and human movement has
received attention from academia, policy-makers, and researchers [1–8]. Yet population mobility across
various space and time scales due to changes in the climate—including variability and trends—has
been a regular historical phenomenon. Nonetheless, if climate change does turn out to be a major
contemporary push factor for migration, then the scale might outstrip all historical examples and
contexts because of high population numbers and densities in highly affected locations. An example
could be sea-level rise inundating low-lying coastal zones including urban areas. In addition to such
direct effects, climate change could affect migration indirectly, perhaps through affecting economic
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drivers of migration (e.g., crops, livestock, and fisheries) and political drivers of migration (e.g.,
conflict, conflict reduction, and choices on where to provide services, such as health and education).
These influences on migration are for both choosing to migrate and choosing not to migrate [1–8].

Due to all these interplays and complexities, one single factor is rarely a sufficient reason for
migrating, irrespective of how much the migration is from choice, i.e., voluntary, or lack of choice, i.e.,
forced [8–13]. Instead, forces affecting migration decisions and lack of opportunities to decide tend to
be multifaceted. Climate change seems likely to add to already increasing levels and complexities of
population mobility [6,8,14–16], although it is challenging to disaggregate the specific scale and scope
of climate change related impacts [3,5,7,13,17,18].

In order to understand the scope and impact of climate change on mobility choices, and lack
thereof, empirical studies examining motivations for migration have been increasing, aiming to
disaggregate the push and pull factors and to provide empirical evidence from migrants regarding their
perceptions of their situations. Examples are focusing on migration within and from drought-affected
areas [19–21]; migration-related interests in the context of projected sea-level rise from small island
communities [22–24]; and migration responses to floods and storms [14,25,26].

This paper adds to the empirical evidence by asking for Bangladesh: How do local experts
perceive (i) the role of environmental factors in migration-related decision-making; and (ii) migration
as a climate change adaptation strategy?

In-depth interviews were conducted face-to-face (although one was conducted via Skype
(Microsoft Corporation, Luxembourg) from 2008 to 2009 with local experts on topics related to the
environment, climate change, development, and migration. The reason that local experts were selected
was to understand the perspectives of those with formal education and expert-related jobs on this
topic, while also coming from the areas being directly affected by the potential interplay between
climate change and migration. This approach contrasts with most other studies which interview either
locals in the areas affected, mainly subsistence farmers and fishers, but also including other livelihoods
such as tourism, or external experts who analyze for themselves the locations affected. Studies rarely
consider the views of local experts, providing a unique interview cohort here.

The next section discusses environmental change and migration in Bangladesh, setting the scene
for the methodology section. Then, the results and discussion are combined, providing quotations and
interpretations from the interviews in the context of previous literature. Conclusions indicate further
research directions.

2. Environmental Change and Migration in Bangladesh

Bangladesh is frequently labeled as being amongst the most vulnerable countries to climate
change [27–31]. One consequence could be that about 20 per cent of the entire country eventually
becomes submerged due to sea-level rise and subsequent erosion, with the loss of coastal land projected
to reach up to 3% by the 2030s, 6% by the 2050s, and 13% by 2080 [32]. Given that Bangladesh is one of
the most densely populated countries in the world, if these projections manifest in reality, then it is
highly likely that significant numbers of Bangladeshis will move from their current homes.

About 6000 km2 of the Ganges-Brahmaputra delta, which comprises most of Bangladesh and is
the largest delta in the world, lies less than two meters above sea level [33]. By 2050, sea-level rise of
over 0.25 m and wind speed intensification of about 10 per cent [34] are likely to occur, resulting in
the loss of much land suitable for living and agriculture along with salt water intrusion into surface
water and groundwater [35]. Additionally, worse floods induced by more intense precipitation in the
monsoon period [36] are expected through increases in the peak discharges of the Brahmaputra and
Ganges Rivers [37].

Despite rising sea levels and coastal erosion [28,38], not all climate-related hazards in Bangladesh
originate in the sea [39,40]. River flooding is a major natural hazard, adversely affecting the lives
of millions of people in Bangladesh each year, and expected to be exacerbated by climate change
over the coming decades—but river flooding is also needed and desired for many livelihoods in
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Bangladesh [40–42]. Climate change related alterations in the snow and snowmelt regime in the Hindu
Kush Himalayan Region feeding major South Asia river basins—such as the Ganges, Indus, and
Brahmaputra [43]—have the potential for making the situation worse.

Another growing phenomenon is river bank erosion [44], annually affecting about 140 km2 of
land [45] and rendering landless thousands of people, who are mainly holders of smaller properties [39].
Eroded material is then transported by the river and deposited downstream, leading to blockages and
flooding. The loss of arable land and the destruction of houses along the watercourse contribute to the
economic harm and livelihood losses which Bangladeshis experience.

To deal with such challenges, Bangladesh’s Climate Change Strategy and Action Plan [46] devised
six pillars of climate change adaptation measures, such as ensuring food security, social protection,
and health. Aspects of the approaches meld climate change adaptation and disaster risk reduction,
especially given how challenging it is to separate these processes [47]. For example, cyclone shelters
continue to be built, providing a relatively safe haven for around 1.5 million people [46]. Research and
knowledge management are also supported [46], to ensure updated information on climate change
and especially to project better the temporal and spatial framework of climate change impacts.

Bangladesh has a National Plan for Disaster Management drawn up for 2010–2015 [48]. The plan [48]
includes measures such as cyclone and flood warning systems; construction of private houses with
raised ground floors; drainage schemes to protect urban areas from river flooding; and coastal
embankments and polders (diked areas) to keep salt water away from agricultural plots. In 2010,
Bangladesh had 123 polders, an early warning and evacuation system, and more than 2400 emergency
shelters, usually for residents living within a 1.5 km radius of a facility [49]. Under climate change,
it is estimated that 59 of the 123 polders would be overtopped during a storm surge and another
5500 cyclone shelters, each with a capacity of 1600 people, would be needed [34,50]. Bangladeshis are
researching irrigation schemes and saline-, drought-, and flood-adapted varieties of crops.

Within all these challenges and solutions, migration has long been a typical and important
response strategy, including for families from coastal fishing communities who lose their properties
and livelihoods [51] and for male household members seeking livelihoods in cities after the end of
emergency aid following Cyclone Aila in 2009 [52]. Migration is not a new strategy. Twenty years ago,
river erosion rendered 1.2 million people homeless from 50 out of 64 districts in Bangladesh [36,53].
A sizeable number of these displacees moved to the cities and ended up squatting [54,55].

It, thus, seems reasonable that migration would be considered and implemented for continuing
environmental changes under climate change, effectively becoming a climate change adaptation
strategy [1]. The concept of archetypal barriers to climate change adaptation in countries such as
Bangladesh and India demonstrates that poverty traps are the most important and relevant barriers to
adaptation, although others include interests and priorities other than adaptation [56]. Furthermore,
Bangladesh is an example of how rural-to-urban migration has become a common adaptation strategy
as climate change impacts start to be felt [1].

Despite these studies, for Bangladesh and elsewhere, people moving for environmental reasons
do not have a well-defined category in research, policy, or law, so scholars have long used their
own work to attempt to provide contextual definitions [7,13,14,57,58]. One of the earlier works [4]
defines “environmental refugees” as people who have been forced to leave their traditional habitat,
temporarily or permanently, because of a marked environmental disruption (natural and/or triggered
by people), jeopardizing their existence and/or affecting their quality of life. Another approach [59]
defines “environmental refugees” as people who can no longer gain a secure livelihood in their
homelands because of drought, soil erosion, desertification, or other environmental problems.
Critics [7,8,18,29,60] point out that the lack of consensus about environmental influences on migration
is partly due to the scarcity of reliable data while scientists have largely failed to embark on a common
methodological grounding for estimating the scope of environmentally-induced migration at both
global and national levels.
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Most typologies and definitions of environmental migrants, climate migrants, environmental
refugees, climate refugees, climate change refugees, and similar phrases generally do not take into
account the variation in environmental motives for migrating or different time and space characteristics.
In one attempt, amongst many, at reconciling various definitions and discussions [61], three forms
of environmentally-induced migrants are categorized—environmental migrants, environmental
displacees, and development displacees—which are described and interpreted for Bangladesh in
Table 1.

Table 1. One typology of environmental migrants (modified from [61]).

Category → Environmental Migrants Environmental Displacees Development
Displacees

Slow-onset
environmental

displacees.

Rapid-onset
environmental displacees.

Characterisation

People who move relatively
voluntarily, primarily due to

serious environmental
concerns.

People who move relatively involuntarily, primarily
due to environmental processes leading to adverse

consequences.

Intentionally relocated
or resettled people due

to planned land use
changes or

development.

Types of
environmental

change

Pollution, natural hazards,
and land use changes.

Resource deficiencies,
such as freshwater or
land, and slow-onset

hazards or
environmental changes,

such as drought and
precipitation trends.

Rapid-onset hazards, such
as hurricanes, floods,

earthquakes, chemical
releases, or sudden

pollution.

River dams, irrigation
canals, transport

infrastructure,
factories, and
urbanization.

Strategy
Pro-active strategy,

mainly the migrants’
decisions to move.

People have a relatively
longer time for

displacement, so may
seek options for places to

live and to pursue
livelihoods.

People move from the
place of origin almost
immediately before or

after a hazard manifests.

Forced resettlement,
usually at the pace of

the project’s
implementer.

Causes of
migration

A complex of set of
environmental, social,

demographic, economic, and
political “push” and “pull”
factors—and their overlaps.

Long-term experience
with environmental
changes effectively

precluding livelihoods.

Few opportunities to
continue immediately with
life and livelihoods in the
hazard-affected location.

Planned change of
land use or realization

of a development
project.

Example in
Bangladesh’s

context

Drops in crop production
due to river bank erosion or

sea-level rise, so an
expectation of better

environmental conditions
for livelihoods elsewhere.

Impacts of India’s
Farakka Barrage on the
River Ganges, sea-level

rise, and drought.

Cyclones, flash floods, and
sudden river-bank erosion.

Kaptai dam
construction.

3. Methodology

The field data for this paper comes from 17 in-depth, semi-structured interviews in English with
local experts on migration, environment, and development in Bangladesh and Assam (India). Table 2
provides the question guide used. The geographic focus was on Southwest Bangladesh (Figure 1).

The respondents came from academia (universities), the private sector (consultants, including
to international bodies), public (national) service, and the non-profit sector. Positions included top
managers (directors), public officers, university teachers and researchers, independent consultants,
and program officers (Table 3). The first few respondents were invited to be interviewed based on
their publications, websites, and recommendations from experts outside the region. Then, snowball
sampling was used to invite further respondents after checking their publications and professional
background. The criteria for selecting respondents were expertise and experience in the topic, their
position in their organizations or institutions, and seeking a balance of nationality, location, occupation,
and expertise. While a gender balance was sought and would have been preferred, males dominated
the experts recommended and found, so they dominated the respondents.
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Table 2. Interview question guide.

1. What are the major reasons for migrating (internal and external) in Bangladesh over the past two-to-three decades?
- Why have people been migrating for the last two-to-three decades? What are the main causes of migration?
- What are the main destinations for permanent migration abroad?
- Is there any role played by environmental factors, including climate change, in the decision-making process?

2. What are the source and destination regions?
- Where are migrants coming from (in the context migration from Bangladesh to India)?
- Where are migrants going to (in the context migration from Bangladesh to India)?

3. Who are migrating?
- What are the typical occupations, genders, and household economic and social conditions, etc.?
- Why do some people remain in areas affected by environmental change, including natural hazards, while

others migrate?

4. How has climate change affected, and how could it affect, localities in southwest Bangladesh (especially Khulna
District) and a main migrant target area of Indian Assam (the broader surroundings of Guwahati)?
- How do you perceive recent climate change impacts in Bangladesh (mainly southwest Bangladesh)?
- Which environmental problems or changes do you perceive as being the most serious?
- What are the future trends of environmental and climate change in the region?
- What are the main impacts of environmental and climate change on the local population, livelihoods, economy, and

agriculture, etc.?
- Do adaptation strategies exist on national, regional, and local levels?
- Have any adaptation measures been realized recently?
- Do you know about projects dealing with adaptation strategies?

5. What are possible projections of future migration flows and the role of environmental factors including climate
change—emphasizing migration policy, migration as adaptation, and forced migration?
- What are expected future climate change impacts in Bangladesh?
- How is it possible to adapt to climate change impacts?
- Is migration an appropriate future strategy for adaptation?
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Due to the sensitivity of the topics, especially for the region, all respondents were guaranteed
and desired full confidentiality and anonymity, which included neither asking for, nor estimating,
their age or age range, so these data are not reported. The sensitivity also means that respondents’
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answers could have been influenced by the questions’ focus, such as not necessarily expanding beyond
the strict wording of the question; giving answers which the respondent thinks are expected by
the interviewer or thinks are popular views (i.e., social desirability bias); or using the situation to
explain the respondent’s preferred views or expectations rather than necessarily summarizing their
research. Since this study discusses respondents’ perceptions and comments, it is important what is
said, irrespective of corroboration or disagreements amongst respondents.

Table 3. List of respondents.

Respondent Nationality Interview
Location

Interview
Length

(in Minutes)
Gender Occupation Expertise

A Bangladesh Dhaka,
Bangladesh 41 M Private consultant Environment

B Bangladesh Cairo, Egypt 30 (Skype) M University researcher Migration

C Bangladesh Dhaka,
Bangladesh 20 M University

department director Migration

D Bangladesh Dhaka,
Bangladesh 37 F University Lecturer Anthropology

E Bangladesh Dhaka,
Bangladesh 45 F Government

research officer Development

F Bangladesh Dhaka,
Bangladesh 40 M Research officer at a

non-profit organization
Climate
change

G Bangladesh Dhaka,
Bangladesh 20 M Director of a non-profit

organization Environment

H India Guwahati,
India 25 F University professor Environmental

geography

I Bangladesh Dhaka,
Bangladesh 25 M Research officer at a

non-profit organization Social sciences

J Bangladesh Khulna,
Bangladesh 30 M Programme officer at a

non-profit organization
Environmental

hazards

K Bangladesh Khulna,
Bangladesh 25 M Director of a non-profit

organization
Development

assistance

L India Guwahati,
India 12 M University Reader Migration

M India Guwahati,
India 67 M University Lecturer GIS and

land use

N India Guwahati,
India 29 F PhD candidate Migration

O India Guwahati,
India 45 M University Professor Geography

P India Kathmandu,
Nepal 15 M University Lecturer Migration

Q India Kathmandu,
Nepal 27 M PhD Candidate Development

Each interview was recorded with the respondent’s consent, transcribed, and coded to draw out
specific themes related to environmental change and migration. In reporting the results here, the
general views of the interviews are summarized, supplemented by selected and illustrative quotations
representing the respondents’ attitudes while providing insights through their direct words. In quoting
the respondents, minimal correction has been applied to their English, so grammatical errors appear
with the aim being to preserve the full essence of the respondent’s view as much as feasible.

In India, interviews were conducted in only Assam. Bangladeshi immigrants are concentrated in
Assam, particularly in the capital Guwahati. The respondents in India agreed with this assessment and
did not recommend travelling outside of Assam. The researchers nonetheless investigated possibilities
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for travelling to other locations, but the security situation did not permit it. Special permission would
have been required, but even that would not guarantee access or safety, due to significant numbers
of military checkpoints and the reported danger of violence. Overall, the respondents here represent
a balance between a variety of perspectives and a focused cohort who can build up a picture of
local expert perceptions of migration as climate change adaptation in Bangladesh, contributing to the
literature’s empirical evidence via a group usually not involved in interviews regarding this topic.

4. Results and Discussion

4.1. Local Expert Views on Migration, Environmental Change, and Livelihoods

The respondents revealed perceptions of a combination of a set of factors influencing migration,
but focused on livelihoods and economic opportunities. As summarized by Respondent L, “There
are many reasons why people migrate from one place to another place . . . it is mainly for seek better
opportunities”. Respondent N echoed this overview, stating that the most important reason for
Bangladeshis migrating is economic: “better livelihood conditions, access to land”. Meanwhile, from
Respondent B: “There are many reasons why people migrate from one place to another place and like
in any other places in the world, it is mainly for seeking better opportunities”.

The classical but critiqued notion of push-pull factors for migration was mentioned, with
a changing environment being identified as one push factor. Regarding a changing environment, the
respondents generally felt that people would move due to river bank and river island erosion; river and
coastal floods; tropical cyclones bringing storm surge, rain, and erosion; drought and rainfall variability
in the rainy season; and scarcity of resources such as land and safe drinking water. The connection
to climate change appeared to be both a given point which was not up for discussion and also rather
tenuous in terms of connecting migration directly to climate change.

The respondents were certainly aware of the scientific literature on climate change and Bangladesh,
cited above, so they accepted the projected environmental changes; those changes’ expected impacts on
livelihoods; and the likely desire of Bangladeshis to migrate in search of better livelihoods—ostensibly
an environmental push factor. The respondents also accepted that the expected environmental changes
under climate change are typical environmental changes experienced in Bangladesh and they have long
influenced livelihoods there, irrespective of climate change. For instance, Respondent A described:

“So this land is always changing, along the rivers . . . new islands coming up and some
islands are disappearing, so people also move from island to island . . . And when some
people lose their land, they become migrants . . . so that is one of the major causes of people
migrating to cities, because they lose their job, they lose their livelihood and the easiest
way is to come to Dhaka or any other nearby large towns”.

Similarly, Respondent I noted:

“If there is a cyclonic storm, this is a very low lying area, maybe few inches above the sea
level, so if there is a cyclonic storm, it pushes and then you have few feet of sea water
coming and then it may destroy the villages here, so again you see people sometimes have
to move out, to nearby cities, maybe even to Dhaka”.

Migration to cities, including Dhaka, following a storm is seen as being typical without invoking
climate change.

Respondent D corroborated this viewpoint, stating “One major reason for [migration] in
Bangladesh is the flood and disaster because of river erosion . . . that is another problem, so river
erosion now affects more severely, than it affected earlier” indicating that erosion has always led to
migration, yet it appears to be worsening. Support comes from Respondent C:

“Bangladesh is unique in that sense that many parts of the country have got river bank
erosion. The land, rivers, the mighty rivers from the Himalayas, they devour the banks and
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as a result. Many people lose out and they lose their land. As a result there is hardly any
opportunity for these people, scope for these people, land is gone. They are forced some of
them, many stay behind. But some members, household members move on to find work in
the city”.

The links from environmental changes to livelihood loss to migration is made clearly—along with
a note that not everyone migrates, but only certain household members, whilst the others stay behind.
This view counters the narrative of mass migration of swathes of people, instead supporting a typical
migration pattern, seen in Bangladesh and elsewhere, in which one member or some members of
a household who can work choose to migrate to urban areas, sometimes to send money back and
sometimes to set up for the rest of the family to follow later [6,62–65].

Respondent K referred to entire families moving after Cyclone Sidr in 2007 (Figure 1): “the
people lost everything, houses, animals, crops . . . Some people move to cities, to Khulna, to Dhaka”.
The respondent further suggested that 5%–10% of people moved to nearby districts while others (not
quantified) go to Dhaka. Respondent O’s words matched these views: “When some people lose their
land, they become migrants” and then again highlighted the move from rural to urban areas: “If they
lose their own agricultural land, they either move to the city or move to neighboring areas . . . and the
easiest way is to come to Dhaka or any other nearby large towns”.

The explanations for migration, though, are not always simplistic or one-layered, matching the
previous discussion [5–7,9,13,64]. Respondent E describes how the migrants they study in Dhaka
are mainly farmers and agricultural laborers but “people do not say that they have directly come
because of the river erosion or they have come because of flood. They say we have to conquer better
employment opportunity or in search for livelihood and etc. Upon further probing then I found what
the immediate cause was . . . the erosion or flood. They lost everything”. It is not known whether or
not leading questions might have been used by Respondent E when interviewing or if the respondents
downplayed the erosion or flood because it seemed less relevant than employment and livelihoods
which are the baseline reason for moving. Respondent M provides support for this suggestion:

“Normally if we looked to the natural disasters like the river bank erosion, cyclone in the
coastal area, due to the drought there is job unavailability in the rural area, people move
to the urban area, finally to get job opportunity, seek the job in the urban area . . . this is
a usual trend, like, there is a cyclone in the coastal area people immediately move to the
nearest urban town to seek the job, and then to the next larger town. That is where they
move from one place. But this is a temporary and this is a seasonal trend of migration”.

The emphasis is on jobs and employment as the reason for migrating, even when the trigger might
be a storm or a drought. The migrants appear to accept the necessity of moving for livelihoods and
are often pushed by a natural hazard. As Respondent D said, “Flood is a very common phenomenon
in Bangladesh, sometimes it becomes severe, sometimes it is a regular one” but people move in the
aftermath of any flooding.

This viewpoint from the respondents melds the environmental push factors and the economic
pull factors for migration, seeing them as joint and regular factors inducing migration. Some nuances
were suggested beyond this straightforward statement. Respondent B described an “obvious disparity
in education, health, job, and other opportunities between urban and rural areas”. Respondent Q
suggested that Bangladeshis comprise the majority of the population in several Assam districts and
that the immigration is encouraged by India since the Indian government gains politically from the
immigrants supporting the Congress party. This statement is surprising considering that not all Indian
governments have been Congress, nationally or for Assam (even with the latter often being dominated
by Congress), and it seems unlikely that many immigrants would vote (legally).

Another nuance was the respondents tending to divide Bangladesh into two parts. Their views
suggested that pull-related economic factors dominated migration decisions in northern regions of
Bangladesh, with a main exception being examples of river bank and river island erosion. Meanwhile,
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push-related environmental factors play a more prominent role in migration decisions in the southern,
coastal areas. Respondent B summarized for several others in describing how “Regional factors play
the most important role . . . South Bangladesh is prone area for river erosion. People do not have
shelter, land, jobs, money” and then emphasizing that “River erosion is basically main reason for
migration from the areas”.

Yet all environmental changes mentioned are typical for Bangladesh, both in the north and in
the south. Respondent H called the people “river nomads” indicating that it was not clear how or
why climate change would alter their migration tendencies, especially to Assam where Respondent
H is based and where both rural and urban migrants end up seeking employment. Respondent P
agrees, explaining that “Migrants cultivate temporary islands” and complaining that “River erosion
and following migration cause ‘slumification’ in cities in western parts of Assam”, a charge which
also incensed Respondent Q who went further, claiming that the Bangladeshi immigrants “caused
deforestation and land degradation” in Assam.

Having established baselines for reasons why Bangladeshis migrate, the respondents were then
more willing to consider climate change’s impact on their observations. They tended to focus on climate
change impacting environmental hazards rather than on climate change being a direct causal link to
migration. Respondent F provided a reasonable scientific summary, referring to three predominant
points emerging due to climate change:

“One is the frequency of the event, whatever that frequency will increase in future.
The second is the intensity of an event, the hard damage of the extreme event . . . Like
usually the floods happen in July-August, reach September . . . the timing is going to be
shifted. Third dimension is important in terms of its link with the production system.
The flood decision timing is huge implications on an agricultural productivity”.

Other respondents explained their expectations under climate change with Respondent G
highlighting “The sea level may rise. The rising temperature and this is a very low-lying area as
I told you, just few feet above the sea level”. Cyclones were a popular topic. Respondent D asserted
that severe cyclones tend to hit Bangladesh every 3–4 years but “The space gap between the cyclone
and now is gradual decreasing, since due to the global warming”. That statement is not supported
by the scientific literature suggesting expectations that tropical cyclones in the Bay of Bengal are
most likely to decrease in frequency but increase in intensity [66–68]. Respondent J was closer to
this literature, indicating that Bangladesh had experienced “stronger” cyclones, especially over the
last decade.

Linking climate change to migration was indicated by several respondents, but not always
strongly. Respondent H epitomizes: “About future trends, the impact of climate change and rise
of sea level in Bangladesh . . . I expect increasing of migration flows; this is alternative strategy for
survival”. The respondents were being careful and appropriately scientific, discussing expectations
and suggestions for the future under climate change rather than giving definitive statements. They also
indicated that migration in response to climate change was an “alternative strategy”. Other options
are adjusting in situ, rather than assuming inevitable migration as adaptation.

The respondents’ perceptions—integrating economic reasons and environmental reasons
including climate change—are layered on their experiences and understandings of Bangladesh as being
amongst the poorest countries in the world with low development indices by multiple metrics [69–72].
While changes to weather patterns have strong prospects for being dealt with through disaster risk
reduction activities, for Bangladesh one of the main projected consequences of climate change is coastal
areas being affected by sea-level rise and, therefore, reducing the country’s land area. Sea-level rise,
though, happens gradually and, despite some effects potentially being visible today, it is expected to
cause most of its major problems in the coming decades. Additionally, for the local people, it might
manifest as a specific cyclone with record high storm surge [50] or as a continual degradation of land
quality through salinization until crops fail completely in one season. Then, migration might occur
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comparatively suddenly and in large numbers, potentially being attributed to climate change when, in
fact, it has been part of a long-term process, simply exposed by specific climate change impacts [64].

To concatenate the respondents’ views with regards to environment-livelihoods interaction,
Table 4 provides a matrix describing the respondents’ perceptions of the sensitivity of livelihoods
to environmental change, including sea-level rise under climate change. As shown in Table 4, the
respondents highlighted that a significant part of the population depends on its own agricultural
production, which is often affected by environmental hazards as well as having strong potential for
climate change impacts.

Table 4. Climate change affecting Bangladeshi livelihoods based on the respondents’ perceptions.

Climate Change
Manifestation

Impact of
Climate Change

Affected Ecosystem
Services

Affected Livelihood
Activities

Water erosion/riverbed
sedimentation Greater intensity. Land availability. Housing and farming.

Sea-level rise Acceleration.
Freshwater availability

and damage to
mangroves.

Housing and farming.

Floods Greater intensity
and frequency.

Water supply and quality
plus land availability.

Housing, rice, vegetables, fruit,
livestock, and crops.

Tropical
storms/cyclones/tornadoes Greater intensity. Water supply and quality

plus land availability.
Housing, rice, vegetables, fruit,

livestock, and crops.

Drought/water deficiency Greater intensity. Water supply, grazing,
and soil quality.

Rice, vegetables, fruit,
livestock, and crops.

4.2. Migration as Climate Change Adaptation?

The juxtaposition of multiple layers of migration and climate change connections and lack of
connections emerges from the results and discussion. In line with much of the international literature,
the respondents viewed climate change as happening and as significantly affecting Bangladesh
now and in the future [12,28,31,32], but as only one factor amongst many influencing Bangladeshi
migration [5,8–10]. Migration as adaptation occurs, and will continue, in Bangladesh, according to the
respondents, but it might or might not play a major role. At the moment, it is not a dominating factor
in livelihood and migration decisions for Bangladeshis.

In terms of environmental migration more generally, all forms of migrants from Table 1 are seen,
but the categories are not always so clearly delineated. Overlaps occur, especially with Respondents
E and M describing how an immediate reason for choosing or being forced to move now sometimes
masks long-term trends or desires which underlie the impetus to migrate and which might have
made migration inevitable at some point. A rapid-onset environmental hazard might trigger or
catalyze migration which was more or less inevitable. This point applies to both environmental and
non-environmental reasons for migrating, blurring the distinction between the two categories and
expanding beyond Table 1.

For example, Respondent K highlighted Cyclone Sidr as a reason for migrating which would
classify the people as rapid-onset environmental displacees, but since cyclones are a regular occurrence
in Bangladesh, why were they not able to deal with the storm? The answer is the poverty, lack of
resources, and lack of options which most Bangladeshis face under any circumstances [69–72], in
effect creating disaster vulnerability which is exposed by the cyclone catalyzing forced migration.
The respondents implied this vulnerability discourse and referred to specific elements within it,
but did not frame it in this vocabulary or connect it to publications and theories from disaster
research. There is no especial reason why they should have: Bangladesh’s history, from long
before independence, involves interconnecting migration, poverty, livelihoods, and calamity from
environmental hazards and from conflict, amongst other factors. Migration, even when principally
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forced rather than voluntary, in the respondents’ views, is used to cope with and adapt to a wide
variety of circumstances including but not limited to climatic influences, a viewpoint corroborated by
the literature on Bangladesh [27,39,41,63–65]. The literature beyond Bangladesh also aligns with this
view [1–3,5,8,25,26] including for locations such as small islands [9,22–24] and the Sahel [19–21].

Migration as adaptation occurs, but there is no exceptionalism today or for climate change.
It is a typical strategy which is part of Bangladeshi migration and of migration elsewhere, typically
occurring within wider migration and livelihoods contexts.

4.3. Wider Contexts of Knowledge and Expertise

This study has shown that local experts perceive that climatic conditions including climate change
impact migration-related decision-making processes within the wider “push” factor of environmental
change, but this push factor inevitably works in tandem with economic and livelihood “pull” factors.
The experts’ expectations are that climate change will have significant and detrimental impacts on
livelihood activities and quality of life in Bangladesh, so many Bangladeshis will consider moving in
order to try to offset those changes and to make a better life. That is, the experts consider that migration
is used and will be used as adaptation to climate change in Bangladesh, but migration is not solely for
climate change adaptation, instead interweaving with all other factors influencing migration-related
decisions. The experts point out that the situation across Bangladesh is not homogenous, but has
nuances related to urban-rural and north-south differences.

Studies on climate change and mobility rarely invite and analyze perspectives from local experts
as an interview cohort, so this paper provides a comparatively original addition to the literature.
No claim is made that the local expert views are especially right or especially wrong. The knowledge
of those without formal scientific training is needed and is highly respected for climate change,
especially when combined with and accepted as being equal to other knowledge forms including
external, formalized knowledge [73]. The key is to neither venerate nor disparage any form of
expertise, internal or external, but to accept that knowledge is biased and that any individual has
expertise and lack of expertise in numerous areas [74]. All knowledge forms have advantages
and disadvantages. Even major governmental reports combining knowledge and purporting to
bring together the world’s experts on a topic [6,28] undergo deconstruction and critiques by other
experts who voice opinions and directions which the reports’ own experts might not have recognized,
acknowledged, or accepted [5,75,76]. The weighting which ought to be given to different experts
(formally trained or not) for environment-related decision-making is, in effect, a political decision
imbued with values [77]. Expertise by itself neither inevitably nor indisputably confers credibility of,
usability of, or desire to use, the knowledge and opinions.

Another element of knowledge that emerges from interviews, including with experts, is social
desirability bias: respondents might provide answers which they expect the interviewers are seeking
or which are popular (or populist) rather than expressing the respondents’ true opinions [78,79].
Experts are not immune to this form of bias, especially given that the experts interviewed for this study
are highly educated, follow media and academic discussions on the topic, and are aware of majority
views, especially amongst prominent scientists. Any interview involves a power relationship and it is
feasible that an expert being interviewed by another expert might shape their answers according to
assumptions regarding the interviewer’s opinion and expertise.

An example of an important dimension which was not mentioned by the experts interviewed in
this study, but which should be explored further, is the level of choice which the migrants truly have
when they make decisions to migrate or not to migrate. Imposing the push-pull paradigm has the
tendency to imply that potential migrants are indeed either pushed, pulled, or simultaneously pushed
and pulled, rather than having some form of self-determination and active choice. This statement does
not deny that push and pull factors significantly influence migration decisions, so migrants are forced
to some degree. Instead, it suggests that further exploration of this topic could investigate how much
choice migrants do and do not have or feel that they do and do not have.
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Ultimately, a collection of factors drives migration and non-migration decisions, amongst which
are projected and actual climate change impacts as well as responses to expected climate change
impacts. In Bangladesh, migration-related decisions—such as to use or not to use migration as climate
change adaptation—take place against a background of chronic vulnerability to multiple conditions
(termed “multiple exposure”); in particular, high levels of poverty, high population density, and deeper
development conditions of governance, power, and inequality. Yet Bangladeshis have some level of
ability to deal with some of the vulnerability, giving them some degree of choice and control over their
own lives. Consequently, irrespective of climate change, migration will continue to play a major role in
the life and livelihoods of Bangladeshis aiming to adapt to a swathe of conditions.

5. Conclusions

This paper asks: For Bangladesh, how do local experts perceive (i) the role of environmental
factors in migration-related decision-making; and (ii) migration as a climate change adaptation
strategy? Overall, the experts’ perceptions match the nuances and subtleties present in migration and
livelihoods literature which are not always prominent in studies adopting a climate change perspective.
The local experts saw environmental factors playing different roles in different circumstances for
migration-related decision-making, meaning that, at times, migration is used as a climate change
adaptation strategy, but not exclusively so. These local perceptions exemplify an historical, cultural, and
political depth which is sometimes lacking from international approaches that permit contemporary
climate change perspectives to dominate.

Acknowledgments: We would like to express our gratitude to anonymous respondents who shared their scholar
information, data and knowledge and to the reviewers and editors for their excellent suggestions which improved
this paper.

Author Contributions: All authors conceived and designed the method; Robert Stojanov carried out the
interviews; all authors contributed to processing, interpreting, and analyzing the data; Robert Stojanov,
Ilan Kelman, and AKM Ahsan Ullah wrote the paper.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Black, R.; Bennett, S.R.G.; Thomas, S.M.; Beddington, J.R. Migration as adaptation. Nature 2011, 478, 477–479.
[CrossRef] [PubMed]

2. Black, R.; Adger, W.N.; Arnell, N.W.; Dercon, S.; Geddes, A.; Thomas, D.S.G. The effect of environmental
change on human migration. Glob. Environ. Chang. 2011, 21 (Suppl. 1), S3–S11. [CrossRef]

3. Brzoska, M.; Fröhlich, C. Climate change, migration and violent conflict: Vulnerabilities, pathways and
adaptation strategies. Migr. Dev. 2016, 5, 190–210. [CrossRef]

4. El-Hinnawi, E. Environmental Refugees; United Nations Environment Programme: Nairobi, Kenya, 1985.
5. Felli, R.; Castree, N. Neoliberalising adaptation to environmental change: Foresight or foreclosure?

Environ. Plan. A 2012, 44, 1–4. [CrossRef]
6. Foresight. Migration and Global Environmental Change; Final Project Report; The Government Office for Science:

London, UK, 2011.
7. Hartmann, B. Rethinking climate refugees and climate conflict: Rhetoric, reality and the politics of

policy discourse. J. Int. Dev. 2010, 22, 233–246. [CrossRef]
8. Hugo, G. Future demographic change and its interactions with migration and climate change. Glob. Environ. Chang.

2011, 21 (Suppl. 1), S21–S33. [CrossRef]
9. Guan, J.; McElroy, J.L. The determinants of migration in small islands. Isl. Stud. J. 2012, 7, 80–95.
10. Hugo, G. Environmental concerns and international migration. Int. Migr. Rev. 1996, 30, 105–131. [CrossRef]

[PubMed]
11. McLeman, R. Developments in modeling of climate change-related migration. Clim. Chang. 2013, 117,

599–611. [CrossRef]

http://dx.doi.org/10.1038/478477a
http://www.ncbi.nlm.nih.gov/pubmed/22012304
http://dx.doi.org/10.1016/j.gloenvcha.2011.10.001
http://dx.doi.org/10.1080/21632324.2015.1022973
http://dx.doi.org/10.1068/a44680
http://dx.doi.org/10.1002/jid.1676
http://dx.doi.org/10.1016/j.gloenvcha.2011.09.008
http://dx.doi.org/10.2307/2547462
http://www.ncbi.nlm.nih.gov/pubmed/12291410
http://dx.doi.org/10.1007/s10584-012-0578-2


Sustainability 2016, 8, 1223 13 of 15

12. Etzold, B.; Ahmed, A.U.; Hassan, S.R.; Neelormi, S. Clouds gather in the sky, but no rain falls. Vulnerability
to rainfall variability and food insecurity in Northern Bangladesh and its effects on migration. Clim. Dev.
2014, 6, 18–27. [CrossRef]

13. Upadhyay, H.; Kelman, I.; Lingaraj, G.J.; Mishra, A.; Shreve, C.M.; Stojanov, R. Conceptualizing and
Contextualizing Research and Policy for Links between Climate Change and Migration. Int. J. Clim. Chang.
Strat. Manag. 2015, 7, 394–417. [CrossRef]

14. De Sherbinin, A.; Castro, M.; Gemenne, F.; Cernea, M.M.; Adamo, S.; Fearnside, P.M.; Krieger, G.; Lahmani, S.;
Oliver-Smith, A.; Pankhurst, A.; et al. Preparing for resettlement associated with climate change. Science
2011, 334, 456–457. [CrossRef] [PubMed]

15. International Organization for Migration (IOM). Migration, Environment and Climate Change: Assessing the
Evidence; International Organization for Migration: Geneva, Switzerland, 2009.

16. International Organisation for Migration (IOM); The United Nations High Commissioner for Refugees
(UNHCR); The United Nations University (UNU). Climate Change, Migration, and Displacement: Impacts,
Vulnerability, and Adaptation Options; Report for the International Organisation for Migration, The United
Nations High Commissioner for Refugees, The United Nations University, The Norwegian Refugees Council
and The Representative of the Secretary-General on the Human Rights of Internally Displaced Persons;
UNHCR: Geneva, Switzerland, 2009.

17. Bettini, G. Climate Barbarians at the Gate? A critique of apocalyptic narratives on ‘climate refugees’. Geoforum
2013, 45, 63–72. [CrossRef]

18. Nicholson, C.T.M. Climate change and the politics of causal reasoning: The case of climate change and migration.
Geogr. J. 2014, 180, 151–160. [CrossRef]

19. Findley, S.E. Does drought increase migration? A study of migration from rural Mali during the
1983–1985 drought. Int. Migr. Rev. 1994, 28, 539–553. [CrossRef] [PubMed]

20. Rain, D. Eaters of the Dry Season: Circular Labour. Migration in the West. African Sahel; Westview Press: Boulder,
CO, USA, 1999.

21. Henry, S.; Schoumaker, B.; Beauchemin, C. The impact of rainfall on the first out-migration: A multi-level
event-history analysis in Burkina Faso. Popul. Environ. 2004, 25, 423–460. [CrossRef]

22. Kothari, U. Political discourses of climate change and migration: Resettlement policies in the Maldives.
Geogr. J. 2014, 180, 130–140. [CrossRef]

23. Locke, J.T. Climate change-induced migration in the Pacific Region: Sudden crisis and long-term developments.
Geogr. J. 2009, 175, 171–180. [CrossRef]

24. Shen, S.; Gemenne, F. Contrasted views on environmental change and migration: The case of Tuvaluan
migration to New Zealand. Int. Migr. 2011, 49, e224–e242. [CrossRef]

25. King, D.; Bird, D.; Haynes, K.; Boon, H.; Cottrell, A.; Millar, J.; Okada, T.; Box, P.; Keough, D.; Thomas, M.
Voluntary relocation as an adaptation strategy to extreme weather events. Int. J. Disaster Risk Reduct. 2014, 8,
83–90. [CrossRef]

26. McLeman, R.; Hunter, L.M. Migration in the context of vulnerability and adaptation to climate change:
Insights from analogues. WIREs Clim. Chang. 2010, 1, 450–461. [CrossRef] [PubMed]

27. Haque, M.A.; Budi, A.; Malik, A.A.; Yamamoto, S.S.; Louis, V.R.; Sauerborn, R. Health coping strategies of
the people vulnerable to climate change in a resource-poor rural setting in Bangladesh. BMC Public Health
2013, 13, 565. [CrossRef] [PubMed]

28. Intergovernmental Panel on Climate Change (IPCC). Fifth Assessment Report; IPCC: Geneva, Switzerland,
2013–2014.

29. Massey, D.S.; Axinn, W.G.; Ghimire, D.J. Environmental change and out-migration: Evidence from Nepal.
Popul. Environ. 2010, 32, 109–136. [CrossRef] [PubMed]

30. Sarker, M.A.R.; Alam, K.; Gow, J. Exploring the relationship between climate change and rice yield in
Bangladesh: An analysis of time series data. Agric. Syst. 2012, 112, 11–16. [CrossRef]

31. Uddin, M.N.; Bokelmann, W.; Entsminger, J.S. Factors affecting farmers’ adaptation strategies to
environmental degradation and climate change effects: A farm level study in Bangladesh. Climate 2014, 2,
223–241. [CrossRef]

32. Pender, J. Community-led adaptation in Bangladesh. Forced Migr. Rev. 2008, 31, 54–55.
33. Schiermeier, Q. Holding back the tide. Nature 2014, 508, 164–166. [CrossRef] [PubMed]

http://dx.doi.org/10.1080/17565529.2013.833078
http://dx.doi.org/10.1108/IJCCSM-05-2014-0058
http://dx.doi.org/10.1126/science.1208821
http://www.ncbi.nlm.nih.gov/pubmed/22034418
http://dx.doi.org/10.1016/j.geoforum.2012.09.009
http://dx.doi.org/10.1111/geoj.12062
http://dx.doi.org/10.2307/2546820
http://www.ncbi.nlm.nih.gov/pubmed/12345794
http://dx.doi.org/10.1023/B:POEN.0000036928.17696.e8
http://dx.doi.org/10.1111/geoj.12032
http://dx.doi.org/10.1111/j.1475-4959.2008.00317.x
http://dx.doi.org/10.1111/j.1468-2435.2010.00635.x
http://dx.doi.org/10.1016/j.ijdrr.2014.02.006
http://dx.doi.org/10.1002/wcc.51
http://www.ncbi.nlm.nih.gov/pubmed/22022342
http://dx.doi.org/10.1186/1471-2458-13-565
http://www.ncbi.nlm.nih.gov/pubmed/23759111
http://dx.doi.org/10.1007/s11111-010-0119-8
http://www.ncbi.nlm.nih.gov/pubmed/21350676
http://dx.doi.org/10.1016/j.agsy.2012.06.004
http://dx.doi.org/10.3390/cli2040223
http://dx.doi.org/10.1038/508164a
http://www.ncbi.nlm.nih.gov/pubmed/24717493


Sustainability 2016, 8, 1223 14 of 15

34. Dasgupta, S.; Huq, M.; Khan, Z.H.; Ahmed, M.M.Z.; Mukherjee, N.; Khan, M.F.; Pandey, K. Vulnerability of
Bangladesh to Cyclones in a Changing Climate. Potential Damages and Adaptation Cost; Policy Research Working
Paper 5280; The World Bank Development Research Group: Washington, DC, USA, 2010.

35. Preston, B.L.; Suppiah, R.; Macadam, I.; Bathols, J. Climate Change in the Asia/Pacific Region. A Consultancy
Report Prepared for the Climate Change and Development Roundtable; Commonwealth Scientific and Industrial
Research Organisation (CSIRO): Aspendale, Australia, 2006.

36. Islam, T. Vulnerability of Bangladesh to Climate Change and Sea Level Rise. Concepts and Tools for Calculating Risk
in Integrated Coastal Zone Management; Summary Report; Bangladesh Centre for Advanced Studies (BCAS):
Dhaka, Bangladesh, 1994.

37. Mirza, M.M.Q.; Warrick, R.A.; Ericksen, N.J. The implications of climate change on floods of the Ganges,
Brahmaputra and Meghna Rivers in Bangladesh. Clim. Chang. 2003, 57, 287–318. [CrossRef]

38. Pethick, J.; Orford, J.D. Rapid rise in effective sea-level in southwest Bangladesh: Its causes and contemporary rates.
Glob. Plan. Chang. 2013, 111, 237–245. [CrossRef]

39. Hutton, D.; Haque, C.E. Human vulnerability, dislocation and resettlement: Adaptation processes of
river-bank erosion-induced displacees in Bangladesh. Disasters 2004, 28, 41–62. [PubMed]

40. Mirza, M.M.Q. Global warming and changes in the probability of occurrence of floods in Bangladesh
and implications. Glob. Environ. Chang. 2002, 12, 127–138. [CrossRef]

41. Rasid, H.; Mallik, A. Flood adaptations in Bangladesh. Appl. Geogr. 1995, 15, 3–17. [CrossRef]
42. Schmuck-Widmann, H. Facing the Jamuna River: Indigenous and Engineering Knowledge in Bangladesh;

Bangladesh Resource Centre for Indigenous Knowledge: Dhaka, Bangladesh, 2001.
43. Panday, P.K.; Frey, K.E.; Ghimire, B. Detection of the timing and duration of snowmelt in the Hindu

Kush-Himalaya using QuikSCAT, 2000–2008. Environ. Res. Lett. 2011, 6, 1–13. [CrossRef]
44. Sarma, J.N. Fluvial process and morphology of the Brahmaputra River in Assam, India. Geomorphology 2005,

70, 226–256. [CrossRef]
45. Flood Plan Coordination Organization (FPCO). Bangladesh Water and Flood Management Strategy; Flood Plan

Coordination Organization, Ministry of Water Resources: Dhaka, Bangladesh, 1995.
46. Ministry of Environment and Forests (MoEF). Bangladesh Climate Change Strategy and Action Plan 2009;

Ministry of Environment and Forests, Government of the People’s Republic of Banglades: Dhaka, Bangladesh, 2009.
47. Kelman, I.; Gaillard, J.C.; Mercer, J. climate change’s role in disaster risk reduction’s future: Beyond

vulnerability and resilience. Int. J. Disasters Risk Sci. 2015, 6, 21–27. [CrossRef]
48. Government of the People’s Republic of Bangladesh. National Plan for Disaster Management 2010–2015;

Disaster Management Bureau, Disaster Management & Relief Division, Government of Bangladesh: Dhaka,
Bangladesh, 2010.

49. Mallick, B. Cyclone shelters and their locational suitability: An empirical analysis from coastal Bangladesh.
Disasters 2014, 38, 654–671. [CrossRef] [PubMed]

50. Karim, M.F.; Mimura, N. Impacts of climate change and sea-level rise on cyclonic storm surge floods
in Bangladesh. Glob. Environ. Chang. 2008, 18, 490–500. [CrossRef]

51. Islam, M.D.M.; Sallu, S.; Hubacek, K.; Paavola, J. Migrating to tackle climate variability and change? Insights
from coastal fishing communities in Bangladesh. Clim. Chang. 2014, 124, 733–746. [CrossRef]

52. Mallick, B.; Vogt, J. Population displacement after cyclone and its consequences: Empirical evidence from
coastal Bangladesh. Nat. Hazards 2013, 73, 191–212. [CrossRef]

53. Saadi, S. Flood induced displacement: A case study of Jamalpur. In Displaced Within Homelands. The IDPs of
Bangladesh and the Region; Abrar, C.R., Lama, M.P., Eds.; Refugee and Migratory Movements Research Unit:
Dhaka, Bangladesh, 2003; pp. 33–52.

54. Perch-Nielsen, S.L.; Bättig, M.B.; Imboden, D. Exploring the link between climate change and migration.
Clim. Chang. 2008, 91, 375–393. [CrossRef]

55. Ullah, A.A.; Rahman, A.; Murshed, M. Poverty and Migration: Slums of Dhaka City: The Realities; ARDS: Dhaka,
Bangladesh, 1999.

56. Eisenack, K. Archetypes of adaptation to climate change. In Human/Nature Interactions in the Anthropocene:
Potentials of Social-Ecological Systems Analysis; Glaser, M., Krause, G., Ratter, B., Welp, M., Eds.; Ökom Verlag:
Munich, Germany, 2009.

57. Ullah, A.A. Climate change and climate refugee in Egypt: An overview from policy perspectives. TMC Acad. J.
2012, 7, 56–70.

http://dx.doi.org/10.1023/A:1022825915791
http://dx.doi.org/10.1016/j.gloplacha.2013.09.019
http://www.ncbi.nlm.nih.gov/pubmed/15016105
http://dx.doi.org/10.1016/S0959-3780(02)00002-X
http://dx.doi.org/10.1016/0143-6228(95)91059-7
http://dx.doi.org/10.1088/1748-9326/6/2/024007
http://dx.doi.org/10.1016/j.geomorph.2005.02.007
http://dx.doi.org/10.1007/s13753-015-0038-5
http://dx.doi.org/10.1111/disa.12062
http://www.ncbi.nlm.nih.gov/pubmed/24905715
http://dx.doi.org/10.1016/j.gloenvcha.2008.05.002
http://dx.doi.org/10.1007/s10584-014-1135-y
http://dx.doi.org/10.1007/s11069-013-0803-y
http://dx.doi.org/10.1007/s10584-008-9416-y


Sustainability 2016, 8, 1223 15 of 15

58. Ullah, A.A. Refugee Politics in the Middle East and the Africa: Human Rights, Safety and Identity; Palgrave McMillan:
London, UK, 2014.

59. Myers, N. Environmental refugees in a globally warmed world. BioScience 1993, 43, 752–761. [CrossRef]
60. Stojanov, R. Environmental change and migration. In Refugees Worldwide. Volume One: A Global Perspective;

Elliot, D., Segal, U.A., Eds.; Praeger: Santa Barbara, CA, USA, 2012; pp. 55–89.
61. Stojanov, R.; Kelman, I.; Shen, S.; Duží, B.; Upadhyay, H.; Vikhrov, D.; Lingaraj, G.J.; Mishra, A.

Contextualising typologies of environmentally induced population movement. Disaster Prev. Manag. 2014,
23, 1–16. [CrossRef]

62. Agesa, R.U.; Kim, S. Rural to urban migration as a household decision: Evidence from Kenya. Rev. Dev. Econ.
2001, 5, 60–75. [CrossRef]

63. Khan, A.A. Rural-urban migration and urbanization in Bangladesh. Geogr. Rev. 1982, 72, 379–394. [CrossRef]
64. Martin, M.; Billah, M.; Siddiqui, T.; Abrar, C.; Black, R.; Kniveton, D. Climate-related migration in rural

Bangladesh: A behavioural model. Popul. Environ. 2014, 36, 85–110. [CrossRef]
65. Sanderson, D. Building livelihoods to reduce risk among the most marginalized in urban areas: Strategic

approaches from Dhaka. Environ. Hazards 2012, 11, 112–122. [CrossRef]
66. Balaguru, K.; Taraphdar, S.; Leung, L.R.; Foltz, G.R. Increase in the intensity of postmonsoon Bay of Bengal

tropical cyclones. Geophys. Res. Lett. 2014, 41, 3594–3601. [CrossRef]
67. Sarthi, P.P.; Agrawal, A.; Rana, A. Possible future changes in cyclonic storms in the Bay of Bengal, India

under warmer climate. Int. J. Clim. 2015, 35, 1267–1277. [CrossRef]
68. Sugi, M.; Murakami, H.; Yoshimura, J. Mechanism of the Indian ocean tropical cyclone frequency changes

due to global warming. In Monitoring and Prediction of Tropical Cyclones in the Indian Ocean and Climate Change;
Mohanty, U.C., Mohapatra, M., Singh, O.P., Bandyopadhyay, B.K., Rathore, L.S., Eds.; Capital Publishing:
New Delhi, India, 2014; pp. 40–49.

69. Central Intelligence Agency (CIA). CIA World Factbook; Central Intelligence Agency: Washington, DC,
USA, 2015. Available online: https://www.cia.gov/library/publications/the-world-factbook (accessed on
6 February 2016).

70. Harmeling, S.; Eckstein, D. Global Climate Risk Index 2013: Who Suffers the Most from Extreme Weather Events?
Weather-Related Loss Events in 2010 and 1991 to 2010; Germanwatch: Bonn, Germany, 2012.

71. United Nations Development Program (UNDP). Human Development Report; United Nations Development
Program: New York, NY, USA, 2015.

72. World Bank. World Development Report 2015; World Bank: Washington, DC, USA, 2015.
73. Huntington, H.P.; Gearheard, S.; Mahoney, A.R.; Salomon, A.K. Integrating traditional and scientific

knowledge through collaborative natural science field research: Identifying elements for success. Arctic 2011,
64, 437–445. [CrossRef]

74. Martin, B. The Bias of Science; Society for Social Responsibility in Science: Canberra, Australia, 1979.
75. Beck, S. Moving beyond the linear model of expertise? IPCC and the test of adaptation. Reg. Environ. Chang.

2011, 11, 297–306. [CrossRef]
76. Beck, S.; Borie, M.; Chilvers, J.; Esguerra, A.; Heubach, K.; Hulme, M.; Lidskog, R.; Lövbrand, E.; Marquard, E.;

Miller, C.; et al. Towards a Reflexive Turn in the Governance of Global Environmental Expertise. The Cases
of the IPCC and the IPBES. GAIA 2014, 23, 80–87. [CrossRef]

77. Harding, R. (Ed.) Environmental Decision-Making: The Roles of Scientists, Engineers, and the Public; Federation Press:
Sydney, Australia, 1998.

78. Janus, A.L. The influence of social desirability pressures on expressed immigration attitudes. Soc. Sci. Q.
2010, 91, 928–946. [CrossRef]

79. Marsden, P.V.; Wright, J.D. Handbook of Survey Research, 2nd ed.; Emerald: Bingley, UK, 2010.

© 2016 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC-BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.2307/1312319
http://dx.doi.org/10.1108/DPM-09-2013-0152
http://dx.doi.org/10.1111/1467-9361.00107
http://dx.doi.org/10.2307/214592
http://dx.doi.org/10.1007/s11111-014-0207-2
http://dx.doi.org/10.1080/17477891.2011.609881
http://dx.doi.org/10.1002/2014GL060197
http://dx.doi.org/10.1002/joc.4053
https://www.cia.gov/library/publications/the-world-factbook
http://dx.doi.org/10.14430/arctic4143
http://dx.doi.org/10.1007/s10113-010-0136-2
http://dx.doi.org/10.14512/gaia.23.2.4
http://dx.doi.org/10.1111/j.1540-6237.2010.00742.x
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Environmental Change and Migration in Bangladesh 
	Methodology 
	Results and Discussion 
	Local Expert Views on Migration, Environmental Change, and Livelihoods 
	Migration as Climate Change Adaptation? 
	Wider Contexts of Knowledge and Expertise 

	Conclusions 

