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Abstract
Objective: To examine the association between remittances and food security in
Bangladesh, controlling for other key factors.
Design: The secondary data analysis was performed on the most recent (2016)
nationally representative Household Income and Expenditure Survey. We used
logistic regression models to measure the association between food security of
the household and remittances received. The household food security was mea-
sured based on expenditure on food items and the energy intake of the household
members. The key explanatory variables included the receipt of remittances by the
household and household-level socio-economic characteristics.
Setting: Bangladesh.
Participants: Totally, 45 977 households across seven divisions of Bangladesh.
Results: Findings suggested that remittances have a significant positive effect on
food security. Further, the households with female heads were significantly more
likely to be food insecure. The wealth status and geographical locations were sig-
nificantly associated with food security status in Bangladesh.
Conclusions: The findings highlight the importance of considering remittance as
one of the key factors, while stakeholders implement nutritional interventions
in Bangladesh and other low-income settings. Future research should consider this
as an important determinant while further examining food security in such settings.
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Globally, in 2020, the officially recorded remittance flows
to low and middle-income countries were estimated at
$540 billion and the total remittance flows, including
high-income countries, were estimated at $702 billion(1).
The volume of remittances continues to be higher than
the official development aid, although their level is pro-
jected to decline due to the present economic crisis inmany
developing nations(2). The relationship between migration
and human development has been investigated in different
geographical settings. At the macro-level, Giuliano and
Ruiz-Arranz (2009)(3) showed that remittances have a pos-
itive effect on countries’ economic growth and financial

development. At the household level, existing studies
showed that remittances have a positive effect on both sub-
jective and objective well-being(4–6).

Overall, there has been mixed evidence regarding the
impact of migration and remittances on food security.
While some studies(4,5) found that a positive association
existed between migration and nutritional outcomes(6), it
has been suggested that migration might negatively affect
the quality of diet. Numerous studies have examined the
food security status of farm households and coping strate-
gies and the effect of off-farm work on food security(7–10).
However, to the best of the authors’ knowledge, there is no
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recent comprehensive country-level quantitative analysis
on the associations between remittances and food security
in Bangladesh. Our study aims to fill this gap by statistically
analysing the most recent (2016) Household Income and
Expenditure Survey data.

Examining the association between remittances and
food security is particularly critical in high out-migration
regions, such as South Asia. This region experiences com-
paratively a high level of out-migration accompanied by
large remittances flows(1). According to the most recent
World Bank data(11), South Asia continued to experience
considerable remittance growth despite the pandemic(11).
In the current US dollar (USD) terms, in 2020, India was
amongst the top five recipients of remittances. Pakistan
and Bangladesh were sixth and seventh, respectively, with
Bangladesh receiving USD22 billion in 2020. While the
pandemic negatively affected the remittance flow in some
countries, this was not the case for Bangladesh and
Pakistan(11). A survey conducted by Bangladesh Bank in
2014 found that 55·6 % of remittances from expatriates
were utilised to different types of expenditures (e.g.
33·6 % food and clothing, 11·5 % education and health care,
3·5 % durable goods and 7·0 % other expenses) and 44·4 %
is utilised in different types of investment (e.g. 18·9 % real
estate, 77·8 % small and medium enterprises and 7·7 %
financial investment)(9).

In South Asian countries, the number of studies examin-
ing the link between remittance flows and food security to
provide policy recommendations for development is lim-
ited. Bangladesh has a long history of migration, which
has shaped and continues to shape Bangladeshi society(12).
According to an International Organization for Migration
report (2005)(12), 75 % population migrating from rural to
urban areas is internal migration, while the remaining indi-
viduals are international migrants(12). In many cases, inter-
nal and international migrations are intertwined. Many
international migrants, for example, had first settled in
the country before venturing abroad(12). The majority of
Bangladeshi nationals who emigrated from the country
reside in Saudi Arabia and India(13). Only 2 % of migrants
are classified as ‘professional,’ while 48 % are classified
as ‘low skilled’(14). Remittances have played a significant
role in poverty reduction, maintaining balance of payment,
enriching foreign currency reserve and contributing to the
Gross Domestic Product of the country(12).

Bangladesh is one of the top receivers of remittances
from migrants globally, as attested by the contribution of
remittances to the Gross Domestic Product. According to
the most recent World Bank estimates, they account for
equivalent to 5·8 % of the country’s Gross Domestic
Product and almost 20 % of foreign exchange earnings(10).
High rates of out-migration, both in terms of internal migra-
tion and emigration abroad, result from a combination of
push and pull factors. These include not only economic
pressures to sustain livelihoods but also environmental vul-
nerability, in particular in the Ganges Brahmaputra delta

region. A relatively recent study byMallick and Vogt(15) esti-
mates that by 2080, 28 million people will be displaced due
to the consequences of sea-level rise.

Food security is an integral part of the human security
framework and households’ access to food is a substantial
human right(16). In Bangladesh, both the human security of
farmers and the human right to food are often compro-
mised due to a mixture of political, economic and environ-
mental factors. The livelihoods of farmer communities are
particularly threatened by natural disasters as well as in,
andcreasing salinity intrusion and relatively high arsenic
contamination. It has been reported that in the
Patuakhali district, farmers had to resort to shifting crop
production patterns in order to mitigate existing and
expected food insecurity risks(17). At the same time, given
the reliance of the urban poor on purchased food, potential
hikes in food prices are likely to affect household food
security. The exposure to food insecurity risks is not equal
across different strata of society. In addition, food security is
related to all of the present Sustainable Development Goals
(SDG) of the United Nations 2030 agenda(18,19). In order to
meet the SDG, countries must benefit from improved food
security governance based on equitable and sustainable
food systems. Given the above, our study aims not only
to contribute to the existing body of literature but also pro-
vide policy recommendations for development of
Bangladesh. Therefore, we examined the association
between remittances and food security in Bangladesh, con-
trolling for other key factors.

Conceptualising the associations between
remittances and food security
We draw from the conceptual framework developed in
previous studies(20,21) on remittances and, more broadly,
the migration that can affect food security in several
ways(20). We distinguish five channels through which
migration can affect food security outcomes. These include
the effects on: (1) income; (2) household size and compo-
sition; (3) allocation of time to paid work and household
chores; (4) knowledge of care practices and (5) insurance
effects. The income effect is the most intuitive as remittan-
ces, whether monetary or gifts, are likely to ease house-
holds’ financial pressures. Remittances can, however, act
on food security outcomes through different pathways
and have differentiated effects.

According to the FAO, food insecurity exists when ‘peo-
ple lack secure access to sufficient amounts of safe and
nutritious food for normal growth and development and
an active and healthy life’(22). In Bangladesh, physical
and financial barriers to accessing food can be exacerbated
by environmental vulnerability, particularly in the coastal
region. In Bangladesh, physical and financial barriers to
accessing food can be exacerbated by environmental vul-
nerability, particularly in the coastal region.

Figure 1 summarises the relationships between remit-
tances, household socio-economic characteristics and the
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four aspects of food security. Potentially, the most obvious
way in which remittances can affect food security is
through financial access to food. The positive effect of
remittance flows on households’ income has been well
established in the literature(4,5,19). Households that receive
remittances are not only able to increase their food supplies
but also invest more in their health and education(23). A
study from the Asian Development Bank(24) found that
Bangladesh households that receive remittances were sig-
nificantly more likely to have higher food expenditures.
Typically, households with higher incomes tend to spend
a smaller proportion of their overall expenditure on food,
thus leaving more income for non-food consumption. It
should also be noted that in addition to the direct effect
on food expenditure, remittances can also indirectly influ-
ence physical access to food, as households may invest
them in transportation, housing, child education and agri-
cultural development.

The effect of remittances on energy intake and dietary
diversity is more complex. Because households that
receive remittances are expected to spend more on food,
it is sensible to assume that the average energy intake of
household members is going to increase. Despite the
debate in the literature to date, there is evidence that remit-
tances are primarily spent on consumption(25). By increas-
ing income available for food consumption, remittances are
likely to have a positive effect on dietary diversity.
However, there is also evidence of the opposite effects.
For example, a recent study from Ghana found that migra-
tion was associated with lower quality of diet related to a
shift towards less nutritious food and eating outside(7).

Although the association between remittance flows and
food stability is more difficult to measure, there are empiri-
cally proved pathways(20,21). These interlinkages are

particularly important in a country like Bangladesh, where
natural hazards are frequent, especially in coastal districts.
Cyclones and floods affect the stability of food supplies not
only through immediate damage of stocks and agricultural
land but also by contributing to shifting population distribu-
tion and occupational structures in the study area. In the
face of deteriorating environmental conditions, such as
increasing soil salinity and arsenic contamination, some
farmers chose emigration as a coping strategy in order to
sustain their livelihoods(26). In the context of shocks caused
by natural hazards, extreme weather conditions and loss of
income due to creeping processes, remittances can act as a
natural buffer to ensure the continuity of food supplies. The
issue of food stability and resilience to shocks will become
evenmore important, given the predicted impact of climate
change in Bangladesh(27,28).

Finally, other factors and pathways affect food security,
such as previously mentioned environmental dynamics
and individual socio-economic characteristics. The natural
environment and climate change can affect both the avail-
ability and accessibility of food and the stability of food sup-
plies. In Bangladesh, these environmental challenges
define the interconnection between wealth and location
of the households. It has been previously shown that poor
rural households are particularly likely to be food inse-
cure(28), although comprehensive quantitative evidence
on this specific association is scanty.

Data and methods

Data
In order to conduct statistical analyses, we make use of the
2016 Household Income and Expenditure Survey (HIES).
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Fig. 1 Conceptual framework of the study, based on analysis in Szabo et al. (2018). Solid arrows indicate direct relationships,
whereas dashed arrows indicate indirect relationships
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HIES is a nationally representative survey, which has been
periodically carried out by the Bangladesh Bureau of
Statistics(29). The sample design involves two-stage random
samplings and is based on the Integrated Multipurpose
Sample design framework established for the 2001
Population and Housing Census. The Integrated Multi-
purpose Sample encompasses 1000 Primary Sampling Units,
including 360 urban and 640 rural Primary Sampling Units.

We followed the quantitative approach developed by
the International Food Policy Institute for estimating food
security(30). Regarding food availability, we used the indica-
tor of energies consumed per capita, which is obtained by
dividing the household’s energy availability by household
size. We used the national cut-off point for nutritional
requirements (2122 kcal/d) to classify an individual as food
insecure(29,31). Financial access to food is approximated by
the proportion of household-level expenditure on food.
Following International Food Policy Institute’s approach,
the household is classified as food insecure if it spends
more than 65 % of its overall expenditure on food con-
sumption(30). In order to quantify diet diversity, we used
a score based on the count of food groups consumed over
the last 2 weeks. The specific food groups are based on the
original categorisation by the Bangladesh Bureau of
Statistics and include food grains, pulses, eggs, fish, meat,
vegetables, milk and dairy, sweetmeat, oil and fats, fruits,
drinks, sugar and molasses. Following previous litera-
ture(32), households were considered food insecure if they
consumed three or fewer food groups within 24 h prior to
the survey.

Food stability, the fourth aspect of the food security con-
cept, is the most difficult to measure and thus rarely

investigated. We, therefore, incorporated this aspect in
our analysis by examining the modifying effect of environ-
mental shocks on household food security. In addition to
remittances, key explanatory variables include the receipt
of remittance and socio-economic characteristics of the
household. We use a binary indicator of remittances, clas-
sifying households by those who have been receiving
remittances over the last 12 months and those who have
not. Remittances include both monetary transfers and gifts.
Another key explanatory variable is respondents’ gender;
this variable will allow us to test the presupposed differ-
ence in food security between males and females. We pre-
sented analytical approach adopted in the current study
in Fig. 2.

Other control variables include respondents’ educa-
tional attainment of the household head that is measured
by three categories: (i) no institutional education (base-
line); (ii) secondary incomplete and (iii) secondary or
above(33). Then, we included other characteristics of the
household, that is, a dummy denoting whether household
experienced environmental shocks, age of household head
(categorised into four categories, <30, 30–49, 50–69 and 70
and more), household size (categorical, 1–4 persons being
baseline, 5 to 8 and 9 or more). The next control variable,
household wealth status, has been constructed based on
total consumption expenditure, where wealth quintile is
a multilevel variable (see next section), and we considered
the poorest category as a baseline level. Locational varia-
bles include rural v. urban residence and geographical
region (Bangladeshi divisions, where Barisal division is a
baseline). Descriptive statistics of the control variables
are presented in Table 1.
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Statistical analysis
The socio-economic status of each householdwas assessed
by asset scores based on the households’ dwelling charac-
teristics (e.g. wall, roof and floor materials), water and san-
itation facilities, utilities (e.g. gas, electricity and internet),
holdings of durable goods (e.g. radio, television and
almirah) and other assets (e.g. ownership of land and live-
stock). The asset scores were generated by employing a
principal component analysis approach(34). The principal
component analysis is a widely used technique for dimen-
sionality reduction and, for example, assessing socio-eco-
nomic status in low-income settings(35). The first principal
component analysis was used to construct asset scores
since it accounted for the highest proportion of the total
variation. A higher asset score indicates that a household
is more wealthy(36). By using the asset scores, households
were ranked from the poorest to the richest and divided
into five equal wealth quintiles.

We used χ2 test to measure the association between
receiving remittances and food-security status estimated
using two different approaches (i.e. expenditure and
energy-based method). We utilised a series of logistic
regressions to test the hypothesis on the potential

association of remittances with food security. Logistic
regression is a commonly used statistical model for binary
endogenous variables, i.e. when the outcome takes two
values, such as 0= ‘having insufficient energy intake’ (often
denotes as a failure) and 1 = ‘having sufficient energy
intake’ (success)(37,38). The model assumes that the logit
of the probability of success is a function of a linear predic-
tor and has a standard logistic distribution. The coefficients
are estimated by using the maximum likelihood method.

In the analysis, we defined two endogenous variables
that measure food security; the first using expenditure on
food and the other based on energy intake defined as con-
suming more than 2122 calories/d. Thus, in model 1, we
considered ‘food security’ (inadequate dietary diversity)
and, in model 2, we selected binary outcome of ‘food secu-
rity (2122 calories or more)’ as the outcome variables,
respectively. We used ‘receiving remittances’ (binary) as
the key explanatory variable in both models. We applied
sampling weights in the regression analysis. We performed
post estimation test for the presence of heteroscedasticity,
multicollinearity and the specification error for both regres-
sion models.

Results

Background characteristics of the households
In the analysed data set, 48·55 % of the household heads
were in the age group of 30 to 49 years, and themale house-
hold head share was higher than the female (87·25 %). The
education level of the household heads showed that ‘no
institutional education’ (42·09 %) and ‘incomplete secon-
dary’ (43·15 %) education status of the household heads
were more common. Only 14·75 % of household heads
had secondary or above complete education.
Approximately 20 % of the household heads were from
the Dhaka division, whereas 9 % and 6 % were from
Barisal and Sylhet, respectively. It is visible that 91·15 %
of household heads did not recieved any remittances
(Table 1).

Remittances and food security
Descriptive statistics by food security and remittance status
are summarised in Table 2. Receiving remittances was high
in households with the oldest household heads (26·2%).
In Bangladesh, households’ mean remittances were
12 605·9 BDT, whereas higher remittances were received
in the Sylhet and Dhaka region, followed by Chittagong
(Fig. 2 and figures in the supplementary material).
Comparatively, only 14·7% of households with household
heads aged 30 to 49 years reported received remittance,
and the mean value of remittances in these households
was 5899·8 BDT. Households with female heads of house-
holds were considerably more likely to receive remittances
than households with a male head of household (30·4% v.

Table 1 Background characteristics of the households

Characteristics

Total sample
(n 45 977)

n %

Age group of household head
Less than 30 7568 16·46
30–49 years 22 322 48·55
50–69 years 13 273 28·87
More than 70 years 2814 6·12

Sex of household head
Male 40 107 87·25
Female 5861 12·75

Education of household head
No institutional education 19 354 42·09
Secondary incomplete 19 841 43·15
Secondary or above complete 6782 14·75

Region
Barisal 4297 9·35
Chittagong 7906 17·20
Dhaka 9347 20·33
Khulna 7195 15·65
Rajshahi 2876 6·26
Rangpur 11 478 24·96
Sylhet 2878 6·26

Location
Urban 13 953 30·35
Rural 32 024 69·65

Wealth quintiles
Poorest 9047 19·98
Poor 9056 20·00
Medium 9064 20·01
Rich 9063 20·01
Richest 9060 20·00

Receiving remittances
No 41 874 91·15
Yes 4064 8·85

HIES 2016.
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Table 2 Results of bivariate analysis using χ2 test of the relationship between socio-demographic characteristics of the households,
remittances and food insecurity

Characteristics of household

Remittances
received (yes)

Remittances received
(in BDT)

Inadequate
household dietary

diversity
Insufficient energy

intake

n % Mean SD n % n %

Age group of the household head
Less than 30 7568 15·6 6850·7 37 247·2 7568 16·1 7568 20·9
30–49 22 322 14·7 5899·8 37 013·8 22 322 14·5 22 322 19·6
50–69 13 273 18·1 8772·4 44 206·3 13 273 16·6 13 273 14·7
70 or more 2814 26·2 12 605·9 56 069·9 2814 22·4 2814 16·4
P value <0·001 <0·001 <0·001 <0·001

Sex of the household head
Male 40 107 14·5 4983·3 33 134·8 40 107 15·2 40 107 18·1
Female 5861 30·4 23 128·3 71 899·8 5861 20·4 5861 18·8
P value <0·001 <0·001 <0·001 0·224

Household size
1–4 30 702 17·3 7592·7 40 610·6 30 702 18·3 30 702 15·0
5–8 14 740 14·8 6327·3 38 509·2 14 740 11·1 14 740 24·3
9 or more 533 18·8 17 027·4 80 579·4 533 4·3 533 32·3
P value <0·001 <0·001 <0·001 <0·001

Education level
No institutional education 19 354 15·6 6121·6 39 206·3 19 354 22·7 19 354 20·1
Secondary incomplete 19 841 17·4 7533·9 38 798·3 19 841 12·4 19 841 17·7
Secondary or above 6782 16·4 9951·8 49 061·7 6782 6·3 6782 14·3
P value <0·001 <0·001 <0·001 <0·001

Region
Barisal 4297 18·1 6052·1 33 294·4 4297 9·6 4297 22·1
Chittagong 7906 19·0 8217·9 40 554·4 7906 11·0 7906 14·5
Dhaka 9347 16·5 12 613·1 55 814·4 9347 7·3 9347 18·3
Khulna 7195 16·0 5257 30 697 7195 15·9 7195 14·0
Rajshahi 2876 18·8 5343·2 43 137 2876 6·4 2876 23·2
Rangpur 11 478 14·4 2744·3 22 128·9 11 478 33·8 11 478 20·9
Sylhet 2878 15·0 14 555·2 60 917 2878 4·1 2878 17·1
P value <0·001 <0·001 <0·001 <0·001

Location
Rural 13 953 14·5 7375·5 42 531·1 13 953 9·1 13 953 14·5
Urban 32 024 17·4 7261·4 39 818·8 32 024 18·8 32 024 19·8
P value <0·001 0·782 <0·001 <0·001

Wealth quintiles
Poorest 9047 14·0 2604·2 16 117·4 9047 31·5 9047 26·6
Poor 9056 15·5 4132·3 30 380·7 9056 20·3 9056 21·2
Medium 9064 16·5 5562·9 31 562·4 9064 14·4 9064 17·3
Rich 9063 18·6 8835·6 40 192·9 9063 8·9 9063 14·6
Richest 9060 18·5 15 494·8 66 102·5 9060 3·4 9060 10·8
P value <0·001 <0·001 <0·001 <0·001

Livestock ownership
No 36 032 15·9 7206 40 155·2 36 032 16·2 36 032 18·2
Yes 9945 18·6 7622·3 42 441·7 9945 14·8 9945 18·0
P value <0·001 0·366 0·001 0·635

Experienced any environmental shocks
No 41 874 16·7 7499·3 41 179·2 41 874 16·0 41 874 18·0
Yes 4064 15·2 5272·1 35 030·2 4064 14·7 4064 20·2
P value 0·020 0·001 0·032 0·001

Receiving remittances category (BDT)
No remittance 38 384 16·5 38 384 18·4
4000 or less 2294 20·3 2294 19·6
4001–10 000 1652 11·9 1652 16·8
10 000 or more 3647 8·6 3647 15·4
P value <0·001 <0·001

Receiving remittances
No 38 384 16·5 38 384 18·4
Yes 7593 12·8 7593 17·0
P value <0·001 0·002
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14·5%). Large households (households with nine members
or more) were also more likely to receive remittance
(18·7 %). In addition, receiving remittances was more
common in households with higher levels of education.
About 17·4 % of households with household heads who
had incomplete secondary education stated that they
received remittances.

In terms of geographical differences, proportion of
households receiving remittances was the highest in the
Chittagong division (19·0 %), where the mean value of
remittances was 8217·9 BDT. Comparatively, in Rajshahi
and Rangpur, respectively 18·8% and 14·4% of all house-
holds reported receiving remittances. The proportion of
households receiving remittances was slightly higher in
urban areas (17·4 %) than in rural areas (14·5%). Based
on the asset quintiles, it was observed that 14% of the poor-
est households received remittances, while 18·5% of the
richest households received remittances. Considering the
food diversity category, the proportion of households with
inadequate diet diversity was higher among those house-
holds who did not receive remittances (16·5% v. 12·8%).
Similarly, 17% of food-insecure households (measured
by energy intake) reported receiving remittances, com-
pared with 18·4% of food-insecure households who did
not receive any remittances. Based on the results of the
χ2 tests, the association between characteristics of house-
hold and receiving remittance was statistically significant
for all variables presented in Table 2.

Regression analysis
Table 3 presents the regression results with food security as
the outcome variable based on dietary diversity score and
energy intake. The result shows that there is a statistically
significant positive relationship between receiving remit-
tances and the likelihood of food insecurity. If a household
received remittances within the last 12 months, it is signifi-
cantly less likely to suffer from inadequate dietary diversity
(Adj. OR = 0·769, P< 0·01) compared with households that
have not received remittances. Controlling for other factors
in the model, the association between receiving remittan-
ces and the probability of sufficient energy intake was
not statistically significant. This might indicate that house-
holds are more likely to fulfil their basic energy intake
requirements but struggle to have a sufficiently diverse diet.

It is observed that households in the highest wealth
quintile havemuch lower odds of experiencing inadequate
dietary diversity (Adj. OR = 0·125, P < 0·001) and insuffi-
cient energy intake (Adj. OR = 0·338, P< 0·001) compared
with the baseline category of the lowest quintile (poorest
households). The results also reveal an interesting depend-
ency between gender and food security. Females are more
likely to suffer from inadequate dietary diversity (Adj.
OR = 1·531, P< 0·001) and insufficient energy intake
(Adj. OR= 1·361, P < 0·001) in comparison with males.
Further, the level of education has also been found to be

a significant predictor of food security. More specifically,
households with higher levels of education (those who
completed secondary education or higher) are less likely
to experience inadequate dietary diversity (Adj.
OR = 0·492, P< 0·001) compared with the households with
no institutional education or incomplete secondary
education.

Food security varies geographically (Fig. 3 and see
online supplemental Fig. 2). Compared with households
located in Barisal (baseline category), households in
Sylhet (Adj. OR = 0·342), Rangpur (Adj. OR= 0·451),
Khulna (Adj. OR= 2·048) and Rajshahi (Adj. OR = 4·250)
are less likely to suffer from inadequate dietary diversity
(IDD). Households in Sylhet and Chittagong divisions are
less likely to experience insufficient energy intake com-
pared with households in the Barisal division (Adj.
OR = 0·54 and Adj. OR = 0·50, respectively). The geo-
graphical variation in inadequate dietary diversity (Adj.
OR) and insufficient energy intake (Adj. OR) are showing
in Fig. 4. Compared with households that did not experi-
ence environmental shocks, households who have experi-
enced such shocks are significantly more likely to be
affected by food insecurity in the form of poor dietary diver-
sity (Adj. OR = 0·767, P< 0·01). Moreover, rural house-
holds are more likely to suffer from inadequate dietary
diversity (Adj. OR = 1·216, P< 0·01) and insufficient energy
intake (Adj. OR= 1·106, P< 0·05) compared with urban
households.

Discussion

The current study considered the impact of remittances on
food security in Bangladesh. The results of our analysis on
the nationally representative HIES data showed that remit-
tances have a significant positive effect on household food
security in Bangladesh. The analysis further revealed that
gender, education, location and wealth are all significantly
associated with food security. In Bangladesh, women and
girls can be exposed to higher food insecurity risks through
challenges they face in terms of their access to education
and employment opportunities, which restricts their eco-
nomic autonomy and weakens their bargaining position
within the family. Their weak bargaining position impacts
households towards food insecurity(39). Existing research
showed that this position also influences the relative
empowerment of women within households(40).

A study by Mallick et al. (2010) showed that poverty
incidence and food consumption or expenditure among
female household heads were higher than the male house-
hold head(15). Food security is related to poverty, and the
relationship between receiving remittance is more general.
Therefore, programmes related to the effective utilisation of
remittance income at the household level can improve a
household’s overall poverty situation and result in a posi-
tive change in food security. In the long term, remittance
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income can be used for investments in education and
women empowerment. Continued investments in school-
ing, particularly of women and girls, will be important to
increase food security.

The current study showed that the growing remittances
have important policy implications for improving and
strengthening household-level food security status in
Bangladesh. Increased food production does not mean
food security if households do not have enough money
to buy food. Therefore, the availability of remittances
improves the household poverty situation. Recent evidence

suggests that remittances, the portion of a migrant’s income
sent back to the family members left behind, are helping to
improve the livelihoods of households in many low-income
countries including Bangladesh(41,42). The study showed that
food security is also associated with geographical location
and socio-economic factors. Socioeconomic factors, such
as households’ wealth, can have a direct and indirect effect
on household food security. In the current study, we found
that receiving remittances can improve food expenditure,
diversity of food and increase the consumption of food ener-
gies significantly.

Table 3 Associations between remittances, food security status and socio-economic factors in Bangladesh*

Characteristics of household

Inadequate dietary diversity Insufficient calorie intake

Adj-OR 95% CI Adj-OR 95% CI

Remittances
Baseline: Not receiving any remittances 1 1, 1 1 1, 1
Received remittances 0·769*** 0·709, 0·835 0·973 0·908, 1·042

Household head age (in years)
Baseline: Less than 30 1 1, 1 1 1, 1
30–49 0·943 0·869, 1·023 0·783*** 0·731, 0·838
50–69 1·013 0·927, 1·106 0·524*** 0·484, 0·567
70 or more 1·320*** 1·164, 1·497 0·560*** 0·496, 0·632

Gender
Baseline: Male 1 1, 1 1 1, 1
HH head is female 1·531*** 1·408, 1·664 1·361*** 1·261, 1·468

Size of the household
Baseline: 1–4 persons 1 1, 1 1 1, 1
5–8 persons 0·692*** 0·647, 0·740 2·161*** 2·047, 2·281
9 or more persons 0·342*** 0·219, 0·535 4·644*** 3·824, 5·639

Education level of the household head
Baseline: No institutional education 1 1, 1 1 1, 1
Secondary incomplete 0·625*** 0·587, 0·665 0·976 0·923, 1·032
Secondary complete or above 0·492*** 0·437, 0·553 1·032 0·945, 1·128

Region
Baseline: Barisal 1 1, 1 1 1, 1
Chittagong 1·065 0·934, 1·213 0·500*** 0·452, 0·553
Dhaka 0·836** 0·731, 0·956 0·858** 0·781, 0·943
Khulna 2·048*** 1·805, 2·323 0·670*** 0·605, 0·742
Rajshahi 4·250*** 3·792, 4·763 0·888** 0·812, 0·971
Rangpur 0·451*** 0·374, 0·543 0·986 0·877, 1·108
Sylhet 0·342*** 0·275, 0·425 0·540*** 0·476, 0·614

Location
Baseline: Urban 1 1, 1 1 1, 1
Rural 1·311*** 1·216, 1·413 1·106** 1·039, 1·179

Wealth quintile
Baseline: Poorest 1 1, 1 1 1, 1
Poor 0·605*** 0·562, 0·651 0·728*** 0·678, 0·781
Medium 0·433*** 0·399, 0·469 0·567*** 0·526, 0·611
Rich 0·284*** 0·259, 0·312 0·468*** 0·432, 0·508
Richest 0·125*** 0·109, 0·144 0·338*** 0·306, 0·373

Livestock
Baseline: No 1 1, 1 1 1, 1
Yes 0·627*** 0·585, 0·672 0·820*** 0·771, 0·871

Experienced environmental shocks
Baseline: No 1 1, 1 1 1, 1
Yes 0·767*** 0·693, 0·849 1·053 0·968, 1·147
Constant 0·304*** 0·261, 0·354 0·459*** 0·406, 0·520

LR −15 981·6 −20 271·9
χ22 7416·3 2287·2
DF 22 22
P value 0 0
Pseudo R2 0·188 0·0534
Number of observations 45 289 45 289

*P< 0·05.
**P< 0·01.
***P< 0·001.
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Most of the people living in extreme poverty and hunger
in Bangladesh have experienced positive effects of the
flows of remittances, given the fragmented coverage of
social protection, informality in economic activities and
employment and wide gaps in public health infrastruc-
ture(43). In spite of these constraints, Bangladesh made sig-
nificant progress towards SDG 2 (‘end hunger, achieve
food security, improved nutrition and promote sustainable
agriculture’) by achieving remarkable success in food

production and self-sufficient in major food production
though it had a food deficit in the past. In addition, the
Bangladesh government has emphasised crop diversifica-
tion to ensure the higher accessibility of food to all people,
particularly for the poor and vulnerable populations(44).

According to an estimation of theWorld Bank (2020), the
international remittance inflow has already declined by US
$14 billion in 2020, which constitutes around 1·75% of
Bangladesh’s Gross Domestic Product(2). Therefore,
inequalities have been accentuated in the context of current
economic development, and the crisis is likely to reverse
years, if not decades, of gains in poverty reduction, under-
mining the progress made by Bangladesh towards achieving
the SDG. Besides this, resilience is a major factor in ensuring
sustainable agriculture and other primary activities (such as
fisheries and forestry) (SDG 15, target – 15·2) for the region
with significant environmental challenges with considering
pandemic crisis (SDG 13, target – 13·1), which jointly ensure
the progress towards food security (SDG 2), and healthy
lives and well-being (SDG 3). Therefore, to undertake the
progress towards SDGs 2 within the view of remittance-
related policy response is necessary.

The positive impact of remittance inflows on food secu-
rity makes it crucial to include remittances as essential com-
ponents of food security programmes in Bangladesh. The
current study provides an overview of the links between
gender empowerment and food security and the impor-
tance of the SDG and their follow-up. Therefore, it contrib-
utes to the provision of evidence towards the progress
towards SDG 5, which aims to ensure women’s full and
effective participation and equal opportunities for leader-
ship at all levels of decision-making in political, economic
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and public life (target – 5·5). Moreover, it also contributes
evidence towards the design of social protection policies,
with a specific focus on promoting shared responsibility
(target – 5·4) and reducing all forms of discrimination
against all women within the household (target – 5·1).

Remittance has differential effects on human capital
improvement besides the effect on food consumption
behaviour or food security. A number of papers have ana-
lysed the differential effects of remittances focusing on edu-
cation, health, child labour andwomenempowerment(39–44).
Using a nationally representative household survey from
Ghana, Adams et al. (2013) found that households receiving
internal or international remittances spend more at the mar-
gin on one important investment good (e.g. education) com-
paredwithwhat theywould have spentwithout remittances,
which brings support to the idea that remittances can help
increase the level of investment in human capital(39). Bui
and Kugler (2012, 4th M&D conference) looked at differen-
tial impacts when a larger fraction of remittances are
received by women and improving children’s health, school
attendance and a negative effect on child labour. This sug-
gests that the identity of the receiver matters in terms of
increasing human capital investments for children(40).

This paper focused on quantifying the household-level
associations between remittances, socio-economic factors,
the occurrence of environmental shocks and food security.
To the best of our knowledge, it is the only study quantifying
such association at the national level inBangladesh using the
2016 HIES data.

Although this manuscript provides significant policy rec-
ommendations for the socio-economic development of
Bangladesh, it is not without limitations. First, the endogene-
ity problem arising from the selection into remittance receipt
has not been addressed in the current study. Second, the
study does not address the differential impacts of remittance
receipt relative to that of emigration of household members
or relatives. Third, the analysis was performed at the house-
hold level using cross-sectional data. Using panel data for the
analysis may provide more insightful results and implica-
tions. Fourth, more advanced statistical modelling, including
matching techniques, might be useful when aiming to exam-
ine the causal effects of remittances rather than associations
using logistic regressions. Finally, the fact that themajority of
household heads were females might be a result of male
migration. These limitations will be key considerations in
our future research agenda. Overall, further research should
consider evaluative modelling techniques and temporal
changes and focus more specifically on the influence of haz-
ards and stresses on food security status considering all live-
lihood categories in the coastal regions in Bangladesh.
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