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Abstract:

This paper examines the association between slow-onset natural hazards and the
temporal aspects of human mobility— that is, short-term and long-term internal
migration in the context of north-west Bangladesh. The paper contributes to the current
understanding on the multiple stressors influencing individual’s decisions to migrate
from their rural origin, while examining the interplay between factors such as tipping
points of migration (identified as drivers of migration), socio-demographic variables, and
the contexts of slow-onset natural hazards. The analysis is based on empirical data
relating to disadvantaged internal migrants or their household members living in
drought-prone and riverine areas. A binary logistic regression model is used to analyse
how various factors influence the temporality of migration. Key findings indicate that in
the context of the natural hazards studied, financial stress at the household level and
lack of economic resources are strongly associated with people’s decisions to migrate
for the-long or short-term. Based on such findings, the paper argues for diversified
policy interventions for different groups of internal migrants in order to address

difficulties associated with their mobility to and settlement at new locations.

Key words: vulnerability, tipping points, climate change adaptation, internal

displacement, disaster and microfinance

1. Introduction

It is now widely recognized in academia and policy debates that climate change

impacts are decreasing local livelihood options and increasing risks for vulnerable



populations in many places across the world, often driving them to migrate to other
locations (Black et al., 2011; Lu et al., 2016; McLeman & Smit, 2006). The issue of
human migration is at the frontier of current research and policy discourses considering
how climate change will differently affect countries across the world (Black et al., 2011;
de Sherbinin et al., 2012; Foresight, 2011). In its Fifth Assessment Report, for the first
time the International Panel on Climate Change (IPCC) has viewed human migration as
both a consequence of and an adaptation response to climate change. The Report also
linked climate change-influenced migration with issues relating to human security
(Adger et al., 2015), urbanization challenges (Revi et al., 2014), emerging biophysical
risks (Oppenheimer et al., 2014), and to multiple drivers of social vulnerability in rural
areas (Dasgupta et al., 2014). The key message is that the increased exposure to
environmental hazards and associated non-environmental challenges such as
demographic and economic vulnerability are exacerbating involuntary migration in
many climate-affected countries (Adger et al., 2015; de Sherbinin et al., 2012).

Nevertheless, understanding the complex interaction between the multiple
drivers (including economic, environmental, social, and demographic) of migration in
different hazard contexts remains a major challenge (Dasgupta et al., 2014). Moreover,
the recent understanding of human mobility identifies it as a complex process involving
both spatial and temporal aspects (Piguet, 2011). While a growing body of literature
examines and tracks the spatial, or geographical, aspects of human mobility (such as
Lu et al., 2016), fewer investigations have considered its temporal dimensions, such as
long-term and short-term migration trends (Fussel, 2014). Further, available information
on how certain hazard contexts may influence temporary (short-term) or permanent
(mostly long-term) migration, or population displacement, is inconclusive (Piguet,
2011). Therefore, more studies are required to adequately develop policies to address
the challenges of contemporary migration (Piguet et al., 2011). This paper aims to
contribute to this understanding by investigating how slow-onset natural hazard
contexts are associated with the temporal aspects of mobility—that is, short-term and
long-term migration in north-west Bangladesh.

To this end, the paper draws on empirical data to identify and investigate the key
drivers of migration associated with short-term and long-term migration in the context of
north-west rural Bangladesh. The paper applies binary logistic regression modelling to
explore the relationship between the temporal dimensions of migration outcomes as

dependent variables while considering a range of drivers of migration as independent



variables at the household level. Moreover, some common variables used in
demographic research (including age, sex, and educational attainment, among others)
are also considered as independent variables. Data were collected from two adjacent
slow-onset hazard contexts: a drought-prone area, and a riverbank erosion-prone area
in north-west Bangladesh.

The paper is structured as follows. It first provides a short literature review on the
temporal dimensions of migration associated with slow-onset hazards. Then it briefly
presents the two study contexts vulnerable to seasonal drought and riverbank erosion
in north-west Bangladesh. The methods section describes the sampling, data
collection, and data screening procedures. The results section presents key findings
from the quantitative modelling. Based on key findings, the paper explores possible
policy implications to address the temporal aspects of migration associated with slow-
onset hazard contexts.

2. Temporal dimensions of internal migration

A theoretical and empirical interest has emerged in understanding international
migration involving migrants’ temporal journey and limitation of legal status from arrival
to citizenship or assimilation in a foreign country (Collins, 2012; Griffiths, Rogers, &
Anderson, 2013; Meeus, 2012). However, there is a gap in capturing the dynamic
temporalities of internal migration within a particular country. Moreover, there is a
limited number of in-depth studies exploring the linkages between the complexity of the
hazard types and the temporal pattern of human mobility, such as migration for various
time lengths as a coping mechanism for specific natural hazards (Piguet et al., 2010).

Firstly, it is important to disentangle the different types of environmentally
influenced mobility to understand the impacts of climate change on the patterns of
human migration (Piguet, 2011). In particular, it is critical to acknowledge the temporal
dimension of migration. The United Nations (1998) systematically differentiates
between human mobility as temporary displacements (those who are displaced for less
than three months) that can lead to short-term migration (between three months and
one year) or to long-term migration (more than one year). Other temporal dimensions of
migration can be described as seasonal, recurrent, continuous, and permanent
(McLeman, 2014). In most cases, researchers have defined those terms based on the
migrants’ reported duration of stay, observed behaviour, or the visa period granted to

stay in foreign countries (Fussell, 2014). Other authors (Black et al., 2011; Hunter



2006) argued that many of the recent trends of temporary and short-term migration are
possibly associated with some specific features of environmental challenges. Hence,
the various time lengths of stay during or after migration can be linked with slow-onset
or rapid-onset types of natural hazards. It is argued that rapid-onset natural hazards,
such as tropical cyclones, storms and tsunami can trigger mass temporary (or long-
term) displacement (IOM, 2007). Conversely, other studies (Hauer, 2017; Mueller,
Gray, & Kose, 2014) provided new insights claiming that slow-onset hazards, such as
drought, soil degradation and sea level rise can be also associated with a household’s
decision for long-term migration. However, drought has also been repeatedly linked
with short-term migration behaviour because households take the decision to migrate
as a livelihood diversification strategy (Kniveton, Schmidt-Verkerk, Smith, & Black,
2008). Both arguments are far from reaching consensus, and the latter argument
requires more systematic and follow-up investigations (Piguet, 2011).

Secondly, it is difficult to capture the complete set of factors influencing a
household’s decision to migrate. Various studies attempted to identify drivers,
indicators, or determinants of migration by introducing a range of economic,
demographic and environmental variables (de Sherbinin, 2012). These studies
primarily focus on the social dimension of vulnerability while considering environmental
exposure as a contextual factor. Typically, recent migration research has attempted to
capture human mobility through representative household surveys (Black et al., 2013;
Bohra-Mishra et al., 2014; Gemenne, 2011), case studies (Kartiki, 2011), and fewer
longitudinal studies (Gray & Muller, 2012). However, such studies face both
methodological and conceptual difficulties in data collection (Lu et al.,, 2016).
Methodological challenges involve gathering representative household surveys from
climate-affected areas while considering households’ places of origin, because migrant
populations are geographically scattered in many hazardous locations (Fussell, 2014).
Additionally, migration decisions as a response to climate and other risks are highly
context-specific and can vary across regions (Black et al.,, 2011). Hence, there
continues to be a need to better understand the significant factors (environmental, non-
environmental, or both) influencing individual’s and households’ decision to migrate
across different hazard contexts (Gray & Muller, 2012). Moreover, existing economic,
structural and environmental theories can only partially provide explanations of initiation
of internal migration or the factors influencing its perpetuation (Fussell, 2014).

However, much work remains to be done to develop a complete understanding of why



a temporal dimension of migration grows or declines within a context (Fussell, 2012).
Overall, the research on environmentally driven internal migration has generally been
hampered by, inter alia, the lack of empirical evidence of the factors influencing
temporal dimensions of migration (Fussell, 2014).

Thirdly, possible interventions in government and non-government spheres
involving migration issues impose further challenges relating to funding allocation and
intervention schemes at different vulnerable locations (Piguet, 2011). Indeed, the long-
standing debate on the extent to which migration should be considered as a failure to
locally adapt or as an adaptation option to climate change influences national policies
in the context of many low-income countries (Gemenne, 2013). The previous stance of
the debate emphasises that people who migrate due to environmental reasons are
induced by the ultimate failure to locally adapt to climate change impacts (German
Advisory Council on Global Change, 2008; Global Humanitarian Forum, 2009). Hence,
its advocates argue for reinforcing policy interventions to encourage vulnerable groups
to stay at their places of origin. From this point of view, migration should be the last
option, especially in the context of climate change. In contrast, many environmental
scholars (Gemenne, 2013; Warner, 2009) argued that, historically, migration is a
coping mechanism for many worldwide communities. Thus, people’s migration
behaviour should not only be explained in terms of a reactive strategy, but also as a
proactive strategy to cope with climatic stimuli. Interestingly, both seasonal and short-
term migration are considered as a coping strategy in some recent studies
(Rademacher-Schulz, Schraven, & Mahama, 2014) where one or a few members of a
family migrate for a short-term to support other household members to stay at their
place of origin. However, the burning question remains as to whether the best solution
is to help potential migrants to stay and locally adapt to the changing environment, or to
focus on resettlement schemes (Lopez-Carr & Marter-Kenyon, 2015). We argue that
this question cannot be answered without understanding the context of natural hazards
and its interplay with the temporality of human mobility; namely, short-term and long-

term migration behaviours and their drivers.

2.1 The need to understand how slow-onset hazards influence migration

A growing body of literature is examining both the causes of migration and the
groups most vulnerable to migration (Gray, 2014; Fussel, 2014). This includes a series

of studies on the demographic effect of hurricanes in the global North (Fissell et al.,



2010; Groen & Polivka, 2010; Smith and McCarty, 2009); the impacts of drought in the
global South (Barrios, Bertinelli, & Strobl, 2006; Gray & Muller, 2012); and the mass
displacement incidents in the aftermath of earthquakes, tsunami and cyclones in Haiti,
El Salvador, Pakistan, Bangladesh, and other Asian countries (Doocy et al., 2013;
Sami et al.,, 2009). Many of these studies also analysed the number of people
displaced, their demographic features, and the duration of stay away from their original
place of residence (Fussell et al., 2010; Groen & Polivka, 2010). One common
argument is that the increased magnitude and frequency of some rapid-onset natural
hazards will considerably exacerbate involuntary, long-term human migration (Christian
Aid, 2007; I0M, 2008; IPCC, 2007; Myers, 2002). Additionally, follow-up studies on
Hurricane Katrina and the Indian Ocean Tsunami also illustrated that temporary
displacement due to rapid-onset natural hazards ultimately influences disadvantaged
people’s decisions to migrate for a long-term, or permanently (Fernando et al., 2010).
However, contemporary human mobility is a complex process, and migration
dynamics as a response to environmental factors cannot be generalized without in-
depth knowledge of the different socio-environmental contexts of natural hazards
(Piguet, 2011; Piguet et al., 2010). Gray and Muller (2012) argued that policymakers
and academics oversimplify human mobility when assuming that rapid-onset hazards
are more likely to trigger long-term migration. The authors used longitudinal survey data
from rural Bangladesh to investigate the consequences of climate-related natural
hazards for long-term population mobility (Gray & Muller, 2012). Their results indicate
that flooding has modest effects on long-term mobility, whereas other slow-onset
hazards such as drought are more likely to have a stronger effect on long-term internal
migration (Gray & Muller, 2012). However, few follow-up studies have been conducted
to further support the second hypothesis (Fussell et al., 2014). Moreover, Gray and
Muller’s (2012) study showed that in Bangladeshi sub-districts with a higher rate of crop
failure, households with higher per capita expenditure are more likely to migrate
compared with those with relatively lower per capita income. Earlier, other scholars
(Afsar, 2000, 2003; Khandker, 2012; Qin, 2010) argued that most of the internal
migration in Bangladesh may involve internal, short-distance and seasonal mobility as
a form of livelihood diversification or climate adaptation. Hence, more studies are
needed to further examine the temporality of migration in association with the context of

different slow-onset hazards (Gray & Muller, 2012).



Specifically, further empirical research investigating questions relating to hazard
contexts and the drivers of migration can improve our understanding of the patterns of
future migration in different regions (Brown, 2008; Jager et al., 2007). Typically,
policymakers, academics and practitioners tend to focus on human migration as being
a result of rapid-onset environmental hazards. In particular, there is a trend towards
reactive policy responses to rapid-onset hazards, including the development of building
resilience after the Asian Tsunami (Suppasri et al., 2015), a series of studies after
Hurricane Katrina (see Waters, 2016), and enhanced preparedness for tropical
cyclones in Bangladesh (Ahmed, Kelman, & Saha, 2016). However, the ‘silent crises’
fuelled by gradual environmental changes that may potentially compel a larger
population to leave their home for various unknown durations (possibly involving short-
term and long-term migration) have received much less attention in policymaking
(Peguet, 2011). Therefore, two overarching questions remain: (1) What are the factors
influencing the temporality (long-term and short-term) of internal migration involving
socio-economically disadvantaged people living in areas vulnerable to slow-onset
hazards?; and (2) What factors are likely to have significant influence on people’s
decisions to migrate internally due to a particular context of slow-onset hazards? (Gray
& Muller, 2012; Piguet, 2011). At present, many studies have focused on the global
South, especially in the context of the gradual decline of ecosystem services in sub-
Saharan Africa (Fussel, 2014). This paper contributes to increasing this understanding
by comparing factors influencing long-term and short-term migration in north-west rural

Bangladesh.

3. Research approach

3.1 Description of the study area

Two different slow-onset natural hazard contexts in north-west Bangladesh were
chosen for this study: an area vulnerable to seasonal drought, and an area vulnerable
to riverbank erosion. The north-west part of Bangladesh has historically been
designated as a drought-prone region. The region has a distinctive physiographic unit
comprising a series of large blocks of terraced highland covering about 8,720 square
kilometres (known as highland Barind Track) between the lowland floodplains of two
major rivers, locally known as the Padma and Jamuna Rivers (Riches et al., 2008) (see
Fig. 1). The region’s average temperature ranges from 25°C to 35°C in summer;
however, the highest temperature may reach 45°C, or higher, particularly in the



Rajshahi district (MoEF, 2013). In the north-west drought-prone areas, ground water

recharge mainly depends on seasonal rainfall (Banglapedia, 2014).

Many lowland areas of north-west Bangladesh are vulnerable to riverbank
erosion. The lowland floodplains are continuously shaped by the deltaic deposits of the
two large and extremely dynamic rivers, creating many fluvial landforms or islands in
the northern part of the country. According to the Bangladesh Water Development
Board (BWDB), every year over one million people are directly affected by riverbank
erosion, whereas about 25,000 people become internally displaced due to riverbank

erosion along the Jamuna and Padma Rivers.
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Figure 1. Map of Bangladesh showing study locations shaded in light green and
blue

The study area covers four locations, classified as sub-districts, from two
adjacent districts; namely, Rajshahi and Chapainawabganj in north-west Bangladesh.
Firstly, in the Rajshahi district, Tanore and Godagari sub-districts are considered

hotspots for slow-onset hazards. The Tanore sub-district is ranked as the district most



vulnerable to drought (MoEF, 2013), whereas the Godagari sub-district is vulnerable to
riverbank erosion (Karim, 2014). Second, in the Chapainawabganj district, Nachole and
Shibganj sub-districts have been selected as hotspots for similar slow-onset hazards.
The Nachole sub-district is listed as highly vulnerable to seasonal drought (MoEF,
2013), and the Shibganj sub-district is regarded as having a historical trend of riverbank
erosion (Martin et al., 2014; Siddiqui & Billah, 2014). Local government administration
in each of these sub-districts is divided into several Unions* and municipalities. Hence,
each of the four sub-districts comprises a list of Unions and municipalities

(municipalities only in urban areas).

3.2 Data collection and analysis

3.2.1 Data collection

Data collection involved two stages. In the first stage, consultation with 14 key
informants was carried out to identify locations within the four selected sub-districts
most vulnerable to drought and riverbank erosion. These key informants included
individuals considered to have in-depth knowledge about the study locations—two
Additional Deputy Commissioners (ADCs) at the district government level (one from
each of the districts studied), four local government representatives at the sub-district
level (one from each of the sub-districts), and eight local non-government organisation
(NGO) representatives (two from each of the selected sub-districts). Based on their
recommendations, seven Unions and two municipalities were shortlisted for this study
(illustrated in Fig.1).

The second stage involved the identification of migrant households scattered in
many parts of villages in the study area (in Unions and municipalities). At least four
villages in each of the shortlisted Unions and municipalities were then visited to explore
the individual cases of out-migration. Households were initially identified with the help
of key informants and other local contacts. The identified household members were
also asked whether they knew other households of out-migrants within the same village
or community. Thus, with the help of some of the participants, other cases of out-

migration were traced within the same village or community. Hence, the research partly

The area within each sub-district (except for those in metropolitan areas) is divided into several Unions.
Each of the Unions comprise multiple villages. Direct elections are held for each of the Unions to choose
local government representatives, as per the nation’s Local Government Act, No. 20, 1997.



relied on snowballing® (or chain-referral) to increase the possibility of finding more
cases of internal migration for the study interviews.

In total, 75 cases of internal (outbound) migrants were identified; 48 interviews
were carried out in the selected drought-prone highland areas and 27 interviews in the
riverine (lowland, riverbank erosion-prone) areas. Interviewees were migrants (persons
who migrated, leaving their family at home, hence occasionally also found at home) or
an adult family member (mainly spouse or parent of migrant) present at each of the
selected households. The relatively small number of informants (N=75) limits the
generalization of the study’s findings to other locations within Bangladesh and
elsewhere. However, the empirical data provided in-depth insights about the drivers
that influence short- and long-term migration that are useful for tailoring specific policies
for assisting current and future first-time migrants. Following the United Nations
guidelines (1998), long-term migrants identified by other family members comprised
individuals who migrated from their habitual residence and stayed in another district or
sub-district of Bangladesh for a minimum of one year, from the time of this study’s data
collection. Self-identified short-term migrants (persons present at study locations), or
persons identified by their family members, comprised individuals who migrated to
other sub-districts or districts (from their habitual residence) and continued to stay there
for at least three months but less than a year, each time (United Nations, 1998). A

summary of the study participants is presented in Table 1.

Table 1. Summary of the study participants.

District Sub-district . Type of Male Female Short-term Family Total
hazard migrants/family members of
members long-term
migrants

Rajshahi Tanore sub-  Seasonal 19 7 8 18 26
district drought

Chapainawabganj Nachole sub-  Seasonal 15 7 7 15 22
district drought

Rajshahi Godagari Riverbank 15 0 12 3 15
sub-district erosion

Chapainawabganj  Shibganj Riverbank 12 0 12 0 12

sub-district erosion
n=39 n=36 N=75

The structured interview comprised both closed and open-ended questions.

Interviews inquired about the migration drivers (described as a specific, critical situation

In social science research, snowball sampling, or chain-referral sampling, is a non-probability
sampling technique where existing study respondents identify or recruit future respondents from among
their contacts (Babbie, 2011).



by each of the participants) that were strongly associated with the individual’'s or
family’s migration tipping points (after which a decision to migrate became inevitable).
Interview data were complemented by field notes taken at the same time and after the
conduct of interviews. In circumstances where the participants were not able to refer to
or recall any practical issue or reason associated with the migration decision, a
probing® or prompting technique was used to assist them to add any issue they thought
was important. The interviews also captured socio-demographic data, such as age,

educational attainment, and monthly expenditure of the migrants, among others.

3.2.2 Data analysis

Data analysis adopted a mixed-method approach using both qualitative and
guantitative techniques. Firstly, a qualitative analysis of interview transcripts was
carried out, followed by an open coding technique. All interview transcripts were
reviewed multiple times, and qualitative data were segmented into meaningful concepts
and described in codes, which were initially short sequences of words (Blair, 2015). A
codebook was developed and updated multiple times to advance data analysis
(Saldana, 2016). Similar coded segments were then grouped to develop a list of code
categories, where each of the categories represented one driver influencing the
migration decision. In general, the participants recognised these drivers as situations of
impending threat to the wellbeing of their households that motivated their final decision
to migrate. Each of the participants reported one driver that tipped their migration
decision. A total of seven key drivers of migration (which functioned as tipping points of
migration) were identified and considered as independent variables for the quantitative
analysis. These were credit burden, seasonal income poverty, income poverty, loss in
agriculture, lack of jobs for women, loss in small business, and personal reasons. Brief
explanations for each of these drivers are presented in Table 2.

Moreover, this study also considered common factors typically used in
demographic research as independent variables. Analysing these factors along with the
participants’ self-reported drivers (or tipping points) of migration extended the scope for
interpreting the complex presence of multiple stressors in migration decision. The
selected factors were (1) Age: age of migrant; (2) Sex: sex of migrant; (3) Educational
attainment: years of schooling; (4) Expenditure per month: household expenditure per

month; (5) Household (HH) size: number of members in each household; (6) Land

® In qualitative study, probing technique refers to stimulating an informant to produce more information
(Babbie, 2011).



holding: Three different types of land holding were noticed—Own, Khas, and Rented
(‘Own’ for land ownership, ‘Khas’ for government-owned fallow land, and ‘Rented’ for
rented accommodation for landless families); (7) Credit receiver: household owing
money to other individuals or institutions. Additionally, this study considered ‘coping
strategy’ in the list of independent variables, which refers to the existing coping strategy

(if any) at the household level to manage hazard events.

Secondly, a quantitative analysis using binary logistic regression was carried out to
investigate the association between all independent variables (both the reported drivers
of migration and demographic variables) and temporality of migration (short-term and
long-term migration). This is a multivariate statistical method useful for analysing the
relationship between one binary dependent variable and one or more nominal-, ordinal-
, interval-, or ratio-level independent variables (Kleinbaum & Klein, 2010). As the study
involved both dummy (also known as categorical) variables and continuous variables,
the binary logistic regression was suitable for incorporating such relationships into a
predictive model (Kleinbaum & Klein, 2010; Meyers, Gamst, & Guarino, 2013).

Table 2. Explanation of drivers that tipped migration.

Driver of Explanation
vulnerability that
tipped migration
decision

Microcredit burden Microcredit schemes in the mandate of rural poverty
alleviation are operated by non-government organisations
(NGOs) in the study areas. The disadvantaged rural people
often  receive microcredit, which requires frequent
repayment instalments, either on a weekly or monthly basis.
The participants explained that ‘microcredit burden’ was
often accompanied by harassment by lending agencies, such
as the use of abusive language, exhibition of intimidating
behaviours, and seizure of property in the case of microcredit
default or when regular instalments of credit were not paid.

Seasonal income In the areas studied, every year adults experience

poverty unemployment periods due to the seasonal nature of rural
occupations (such as farm labourer). An elevated level of
financial stress at the household level in seasonally lean
periods was viewed as the situation that tipped the migration
decisions for some participants.

Income poverty Some of the areas studied lack year-round economic
activities and employment opportunities. The participants
described the situation of persistent income poverty as an
unbearable condition at the household level.

Loss in agriculture The participants involved in farming activities viewed




Driver of Explanation
vulnerability that
tipped migration

decision
financial loss in agriculture as a major driver that tipped their
decisions to migrate. Loss in agriculture was commonly
illustrated by situations whereby all or parts of the crops on a
farm were lost due to a failed harvest.

Lack of jobs for Women, especially in the absence of male wage earners in

women the family, or during a serious illness of these earners,
experience a higher level of financial stress. The participants
also claimed a general lack of local employment
opportunities for female candidates.

Loss in small A few participants of this study reported that a financial

business incident, such as a loss in their small grocery business,

tipped their migration decisions. After the financial loss,
increased financial hardship in the household influenced
them to migrate in search of alternative employment.

Personal reasons Personal reasons to migrate are diverse, and a common
pattern was not found for this study.

In order to avoid multicollinearity and effects of overfitting models, two widely
used model adequacy tests, chi-square test and t-test, were conducted, and only the
shortlisted variables are presented in Table 3 (Hair et al., 2013). In order to select the
most relevant variables as explanatory variables for the model, this study firstly initiated
a univariate analysis, obtaining p-values from chi-square test specifically for all selected
categorical variables (see Table 3), such as Land Holdings (“Own”, “Khas” and
“‘Rented”), Credit Receiver (“Yes” for household owing money to individual or institution
and “No” when it is not applicable), Income Poverty (“Yes” for reported income poverty
and “No” when it is not applicable), Seasonal Income Poverty (“Yes” for reported
seasonal income poverty and “No” when it is not applicable), Loss in Agriculture (“Yes”
for reported loss in agriculture and “No” when it is not applicable) and last, Coping
Strategy (“Yes” for having a household coping strategy and “No” when there is no
coping strategy). Secondly, p- values were obtained from t-test specifically for
continuous variables such as age, educational attainment, household expenditure per
month, and household size (after Hosmer & Lameshow, 2000). While shortlisting
variables for a multivariate model, a p-value < 0.25 was accepted as a screening

criterion to avoid oversight of any important variable (Hosmer & Lameshow, 2000).



Table 3. Distribution of explanatory variables and their relevant significance.

Model 1: Short-term migration Model 2: Long-term migration
Explained variable: Short-term migration™ Explained  variable: Long-term
Long-term migration®©® migration®®
Short-term
migration®
Explanatory Short-term P-value Explanatory Long-term  P-value
Variables Migration Variables Migration
(%) (%)
Land Holdings®* Land Holdings™
Own 51.3 Oown 80.6
Khas 17.9 0.004 Khas 16.7 0.004
Rented 30.8 Rented 2.8
Credit Receiver™ Credit Receiver®™
No 51.3 0.03 No 27.8 0.04
Yes 48.7 Yes 72.2
Seasonal Income Poverty® Income Poverty®*
No 64.1 <0.001 No 83.3 0.002
Yes 35.9 Yes 16.7
Loss in Agriculture™ Loss in Agriculture™
No 92.3 0.919 No 91.7 0.919
Yes 7.7 Yes 8.3
Coping Strategy™ Coping Strategy™
No 82.1 0.024 No 58.3 0.024
Yes 17.9 Yes 41.7
Age™ 0.37 Age™ 0.37
Educational Attainment®" 0.40 Educational Attainment®" 0.42
Expenditure/month®” 0.005 Expenditure/month®" 0.005
HH Size®" 0.004 HH Size®" 0.004

Note: Cat and Con stand for categorical and continuous variable, respectively.

4. Results

Models 1 and 2 presented in Table 4 were estimated using maximum likelihood
procedures. This requires the estimation of a single equation logistic regression model
for each model with binary dependent variables. In each of the models, we considered
two migration choices: for Model 1, 1 = Short-term migration and 0 = Long-term
migration; and, for Model 2, 1 = Long-term migration and 0 = Short-term migration. To
make the comparison easier, the results for both are presented in Table 4. Asterisks in
Table 4 indicate the significance of each independent variable: p values less than 0.01
are summarised with three asterisks, p values less than 0.05 are summarised with two

asterisks, and p values less than 0.1 are summarised with one asterisk.

For most cases, the independent variables in Table 4 show an opposite sign
(positive versus negative) for short-term and long-term migration decisions. For
instance, a short-term migration decision was chosen by the individuals from landless
households who resided on rented land (see Land Holdings), individuals with a larger
number of members in the households (see HH Size), individuals who became subject



to seasonal income poverty (see Seasonal Income Poverty), and individuals
experiencing higher household expenditure per month (see Expenditure/month). On the
other hand, none of these factors was positively associated with the households where
adult individuals migrated for the long-term. It should also be noted that some other
factors, such as coping strategy and credit receiver, were not significant in either cases.

During the model-building, no significant association between credit burden and
the types of migration decision was found. However, the qualitative content analysis
highlighted that credit burden was a frequently reported driver of internal migration
decisions in some of the studied Unions and municipalities. This finding required the
resulting data to be further analysed and interpreted in relation to the assumptions by
which they were generated. Hence, the study added an interaction effect between
location and credit burden to explore whether any association existed between the
locations (drought-prone and riverbank erosion-prone areas) and credit burden.
Furthermore, the application of the term interaction is aligned with the research
objective of this study; that is, investigating whether there is a relationship between the

slow-onset hazard contexts and the temporality of migration.

Table 4. Results from multivariate logistic regression models.

Model 1: Short-term migration Model 2: Long-term migration
Explained variable: Short-term migration® Explained variable: Long-term migration”)
Long-term migration® Short-term
migration®©®
Explanatory Variables Estimated Odds Ratio Explanatory Variables Estimated Odds Ratio
Coeff. Coeff.

Land Holdings™ Land Holdings™
own® j . own® . )
Khas 0.83 2.29 Khas -0.79 0.45
Rented 4.24 69.5 Rented -4.001 0.01
Credit Receiver™ Credit Receiver™
Noﬁ1 ) i NOal - .
Yes -1.06 0.34 Yes 1.09 297
Seasonal Income Poverty®* Income poverty®

a - - a B }
No . No
Yes 3.14 23.1 Yes 0.73 2.08
Coping Strategy® Coping Strategy®
Noﬁ1 . - NOal - )
Yes -0.58 0.55 Yes 0.58 1.8
Expenditure/month®” 0.0003* 1.0003 Expenditure/month®” -0.0004** 0.99
HH Size*" 0.75* 211 HH Size®" -0.69* 0.49
Location_Credit burden -2.37* 0.09 Location_Credit burden 3.39%** 29.7
Intercept -5.96 Intercept 0.67
-2log-likelihood 449 -2log-likelihood 47.74
McFadden’s adj R? 0.37 McFadden’s adj R? 0.34

*p<0.1, **p<0.05, ***p<0.01
# The first category (noted by superscript, a) of the categorical variables has been considered as reference group. For example, Own is a
reference group, which has been used to compare results for other groups, Khas and Rented.



As shown in Table 4, interaction between location and credit burden was found
to be negatively significant in the case of short-term migration. The results showed that
individuals with credit burden living in the drought-prone areas were less likely to
migrate for the short-term compared with the rest of the people studied. However,
interaction between location and credit burden was found as highly significant in Model
2, which indicates that individuals with credit burden in the drought-prone areas are
highly likely to migrate for the long-term compared with the rest of the people studied,
such as households without credit burden in highland areas, households with credit

burden in lowland areas, and households without credit burden in lowland areas.
4.1 Testing of accuracy: Receiver Operating Characteristic

To evaluate the extent to what results from the fitted binary logistic regression
models were valid, receiver operating characteristic (ROC) curves were used. Figure 2
reveals that the area under the curve is 0.943 for Model 1, and the area under the
curve is 0.935 for Model 2. According to the grading guidelines by Kleinbaum and Klein
(2010) (where a value of 0 indicates a perfectly inaccurate test and a value of 1 reflects
a perfectly accurate test), both fitted models can be considered as excellently

discriminating and highly significant.

Model 1 Short-term migration Model 2 Long-term migration
Explained variable: Short-term migration® Explained variable: Long-term migration®
Long-term migration©® Short-term migration©

= o
= =
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074
075

040
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0.50

0.25
0.25

0.00
0.00

0.00 0.25 0.50 0.75 1.00 0.00 0.25 0.50 0.75 1.00
1 - Specificity 1 - Specificity

Area under ROC curve = 0.9434 Ares under ROC curve = 0.9359

Figure 2. Receiver operating characteristic curves (for Model 1 and Model 2).



5. Discussion

The possible linkage between climate and migration has long been examined in
academic and policy discourses (Stern, 2007; Warner, 2010). Recent studies (Laczko &
Aghazarm, 2009; Scheffran et al., 2012; Stojanov et al.,, 2017; Tacoli, 2009)
emphasised that migration is a potential adaptation strategy used to cope with the
current changes in climate and environment. Environmental drivers such as heat stress
can impact agricultural productivity and so increase household expenditure due to
destabilised prices for food and other necessities (Porter et al., 2014). As a response,
migration can potentially generate alternative livelihood options for individuals who are
affected by such impacts (Klaiber, 2014). Patnaik and Narayanan (2015) noticed that
remittances sent by migrants to non-migrant family members in rural India helped to
reduce financial shocks generated by drought and thus strengthened the adaptive
capacity of the home region. In Bangladesh, migration not only occurs in a wider
context of livelihood diversification needs and local unemployment situations but also
functions as an autonomous strategy for climate change adaptation (Stojanov et al.,
2016). The country’s climate-centric economic activity (where agriculture is the major
employment source) is facing greater risk and uncertainty than before and often results
in lack of food security and loss of rural livelihoods. Both lower daily income and an
increased household expenditure on food influence short-term rural-urban migration
from northern Bangladesh (Ahamad et al., 2011). Khandker et al. (2012) also found
that the lack of seasonal employment and the higher number of members per
household are associated with the increased probability of seasonal migration from
north-west rural Bangladesh. The current study offers additional empirical evidence
aligned with these views and argues that short-term migration has the potential to
minimise households’ financial burden, especially during seasonal lean periods. In
particular, this study demonstrated that the economic factors, namely, seasonal income
poverty, increased household expenditure (per month), higher numbers of family
members (per household), and lack of land entitlement significantly influenced
individuals’ short-term migration decisions in the overall study areas (see Table 4).
However, considering the population numbers in Bangladesh and the studied region,
more extensive data collection is required to provide a more accurate picture of the

migration factors.



Concerning long-term migration, the results indicated that the pressure of
institutional microcredit repayments was a highly significant driver for internal migration
decisions only in the drought-prone areas. Indeed, during the interviews, many
participants alleged that they were harassed by microcredit staff regarding credit
default, which aggravated their financial and social stress (e.g., embarrassment in the
neighbourhood) and gradually forced them to flee or migrate for the long-term.
Bylander (2014, 2015) also observed that in rural Cambodia where institutional
microfinance schemes usually fulfil the poor households’ immediate consumption
needs, but in the long run the burden of high instalment rates drives household
members to migrate for waged employment. These people tend not to return home
unless their debts are paid. Nonetheless, the qualitative findings from this study
indicated that the participants in the riverine areas do not even have access to
institutional microcredit. This lack of access to institutional microcredit is possibly the
reason as to why no positive association was found between credit burden and
temporality of migration decisions in the riverine areas (see Table 4). Hence, findings

from both qualitative and quantitate analyses are also consistent with each other.

Overall, the association between microcredit burden and long-term migration in
the studied drought-prone locations highlighted the important ways in which the local
socio-economic context—and not only biophysical hazards—can influence migration
decisions. Such a linkage also poses both conceptual and practical questions across
the field of hazard-migration research and the role of microfinance as a rural
development strategy. Firstly, many hazard-migration studies emphasised
environmental drivers often without a deeper understanding of the social or institutional
contexts and local interventions. For example, certain types of natural hazards are
often identified as providing either long-term or short-term migration stimuli (Hauer,
Evans, & Mishra, 2016; IDMC, 2014) regardless of the adaptation or mal-adaptation
interventions at the local level. Climatic variables, such as precipitation and
temperature, may become statistically significant predictive factors influencing a
migration decision; however, estimating a model without the economic and socio-
demographic factors of a specific location or hazard context may obscure many
important contextual situations (O’Loughlin et al., 2012). Although some scholars have
recognised that human-environment relationships are highly context-specific, much
empirical work is needed to theorize the various contexts and factors leading to
migration (Gray & Wis, 2016). As Gray and Wis (2016) pointed out, the lack of attention



to the context of climate/environment-induced migration typically assumes that some
climatic stressors mono-causally result in permanent and long-distance migration and,
thus, artificially separate the drivers of migration from the socio-economic reality within
which the migration is likely to take place. This study concurs with this argument while
examining two slow-onset hazard contexts, and by identifying that microcredit
debt/burden was a stronger driver for long-term migration or displacement in the
drought-prone locations but not in the riverine area. This finding offers critical insights
into what the context of climate/environment-induced migration means by illustrating
how vulnerable populations link socio-economic pressures with slow-onset hazards in

rural Bangladesh.

Secondly, development interventions such as microfinance schemes are often
viewed as positive stimuli towards hazard-climate adaptation (Hammill, Matthew, &
McCarter, 2008; Shardul & Carraro, 2010). The increased access to institutional
microfinance is also deemed as an enabling factor that attenuates the climate change
drivers in the rural context (Chirambo, 2017; Hammill et al., 2008). However, some
studies (Angelucci et al., 2013; Chowdhury, 2009) argued that institutional microfinance
is not a cure-all remedy for rural poverty. Relatively vulnerable groups, such as landless
people and unemployed widows, are less successful in microcredit repayment
compared to borrowers who already have some assets (Chowdhury, 2009; Jain, 2003).
This study confirms these findings and argues that rural development and climate
adaptation policies in general, and microfinance intervention specifically, need to take
into account the specific socio-environmental constraints affecting particular locations
for it to be effective. In their everyday struggles, the disadvantaged rural participants in
the studied drought-prone areas tended to access microcredit institutions as part of
their initial coping strategy, which in the long run often resulted in increased external
pressure beyond their control (e.g., alleged harassment by microcredit staff) and
influenced their decision to leave their community. In contrast, people in the studied
riverine locations had lower access to institutional microcredit. In summary, although
borrowing microcredit was possibly used as a short-term coping strategy by the
disadvantaged rural people in the drought-prone locations, the empirical evidence
showed that in the long run it can instead increase their existing or create new
vulnerability, and may not serve the poorest of the poor (e.g., people living in remote

riverine locations).



Furthermore, Kabir et al. (2018) recently argued that the conflicts involved in
microcredit recovery was one of the drivers of long-term migration in Bangladesh’s
drought-prone areas. Conversely, in comparing locations subject to different slow-onset
hazards this study showed that when access to rural microcredit was significantly low
(e.g., lowland locations had limited access to microcredit compared to highland
locations), other economic issues such as seasonal income poverty, lack of land
entitlement, household size, and increased household expenditure strongly influenced
individuals’ decisions to migrate for a short-term. This finding indicates that the existing
practice of microcredit schemes in areas prone to slow-onset hazards may in fact be
contributing to increasing future long-term rural-to-urban migration in Bangladesh. This
finding calls for more detailed studies about the extent to which microcredit debts are

driving long-term displacement from areas affected by slow-onset hazards.

6. Conclusion and policy implications

This study aimed to understand the association between various drivers of
migration and the two temporal aspects of internal migration; namely, short-term and
long-term. Two different slow-onset hazard contexts and their association with such
temporalities were examined. The results and discussion sections demonstrated that
for short-term migration, seasonal income poverty, household land ownership,
household expenditure (per month), and size of households were significant drivers
associated with an individual’s decision to migrate internally. In contrast, household
land holding, expenditure per month, seasonal income poverty, and size of households
did not seemingly trigger individual's decisions to migrate for the long-term. Institutional
microcredit burden had a moderate influence as a driver of long-term migration for the
total sample of the study. However, when considering only the drought-prone locations,
microcredit burden was found to have a much higher influence on individual’s long-term
migration decision. These findings indicated that the disadvantaged rural population of
north-west rural Bangladesh may rely on short-term migration as a livelihood
diversification strategy, especially in seasonal lean periods. Additionally, the study
argued that microcredit was probably used to meet immediate consumption needs of
the poor, or sometimes as a short-term coping strategy during economic and
environmental shocks, which may initially delay the tipping point for long-term
migration. However, in the drought prone locations, the study found that when



participants reached their threshold to deal with overdue microcredit burden, long-term
migration became inevitable.

For policy interventions, this study suggested that it would be inappropriate to
consider all types of internal migrants (i.e., long-term vs. short-term) under the same
service scheme. For example, many of the short-term movements in Bangladesh are
linked with seasonality and natural hazards and, when the expected income is earned,
this group of migrants tends to return home on a more regular basis. Therefore,
interventions should provide support to short-term migrants during their travel phase for
more inexpensive and safer travel, and at their short-term destinations for more
affordable and safer shelters, emergency medication, and vaccinations. Further
assistance is required to help the short-term migrants link with potential work
contractors and employers at destination points. Again, at these destinations, many of
the long-term migrants may suffer from multiple financial burdens, such as pressure to
send remittances to family members living at places of origin and the burden of unpaid
microcredit instalments at their places of origin. Double financial burdens may also lead
the disadvantaged migrants to compromise personal wellbeing and healthcare
expenses, specifically when living in urban slums. Hence, policies that help this group
of migrants to improve their dwelling, financial and health conditions, and that provide a
safer means of sending remittances home, are needed. Where feasible, planned
relocation initiatives will be nothing but part of adaptation action for such long-term
internal migrants in Bangladesh.

Finally, as climate change is likely to exacerbate the occurrence of slow-onset
natural hazards leading to both short- and long-term internal migration, migration needs
to be treated as an effective climate change adaptation strategy, rather than as an
undesirable outcome of climate change. Migration needs to be incorporated into the
development of climate change adaptation initiatives to enable the allocation of
services and establishment of safe support systems, especially in urban areas,

industrial zones, and other potential destinations that attract internal migrants.
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Highlights

e Association between hazard and temporal aspect of human mobility is explored
e Demographic and economic vulnerability are linked with internal migration

e Both the hazard context and socio-economic factor influence migration

e Policy interventions for different groups of internal migrants is necessary
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