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Abstract: We examine the effects of receiving remittances on household saving behaviour and
expenditure patterns in Vietnam. We consider the amount of saving, the saving rate, and the share of
expenditure, as well as per capita expenditure on education, health, assets, house repairs, food, non-
food, and utilities. We apply propensity score matching to data from the Vietnam Household Living
Standard Survey (VHLSS) of 2012. We find that remittances have a positive impact on household
savings and increase both the amount of saving and the saving rate. As far as expenditure patterns
are concerned, our results indicate that receiving households spend more on health, assets, and house
repairs, and less on food. This finding suggests that households tend to use remittances productively,
with receiving households increasing their investments in human and physical capital. For the
economy as a whole, remittances can create more opportunities for the development of services
provided by banks, financial institutions, hospitals and healthcare centres, and give incentives to the
production of building materials and tangible assets.

Keywords: remittances; household saving behaviour; household expenditure patterns; propensity
score matching; Vietnam

1. Introduction

Remittances are a common source of income for households in many developing
countries (McKenzie and Sasin 2007), and Vietnam is no exception (Nguyen 2008). The
flow of external remittances into the country increased significantly between 2000 and
2021. According to the World Bank’s Migration and Development Brief 36, in 2021, Vietnam
received an inflow of remittances estimated at 18 billion USD, equal to 4.9% of GDP
(Ratha et al. 2022, p. 31). In addition, Vietnam’s rapid urbanisation and the migration of
labourers from rural to urban areas have led to an increasing trend in internal remittances
(World Bank 2012). In spite of the fact that both external and internal remittances have
become more prevalent in the country, there are only a few papers that have investigated
the effects of remittances on income and welfare (Nguyen 2008; Nguyen and Mont 2012;
Nguyen et al. 2017; Nguyen and Vu 2018). This paper contributes to the literature on
the effects of remittances in Vietnam by studying how they affect saving behaviour and
expenditure patterns.

In general, quite a few papers have examined the effect of remittances on savings
and expenditure patterns (see, e.g., Castaldo and Reilly 2007; Ang et al. 2009; Tabuga 2010;
Clément 2011; Haider et al. 2016; Quartey et al. 2019; Opiniano 2021; Salahuddin et al.
2022). Both the life-cycle theory of Modigliani and Brumberg (1954) and the permanent
income hypothesis proposed by Friedman (1957) have been influential with regard to
the identification of possible relations among remittances, expenditures, and savings.
According to the life-cycle theory, how much households consume and save depends on
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the total income they receive rather than on the specific sources from which they derive
their income. This means that remittances are fungible and used like income from other
sources, such as wages. The implication is that remittances, like any other income, can
influence both household consumption and household saving (Haider et al. 2016; Nguyen
and Vu 2018). Likewise, remittances can be used both for investment expenditures (such as
education, health, and housing) and consumption expenditures (such as food, non-food,
and utilities), as shown by Castaldo and Reilly (2007), Adams et al. (2008), Ang et al. (2009),
and Tabuga (2010). In this view, there would be no significant differences between the
expenditure patterns of households that receive remittances and those that do not.

According to the permanent income hypothesis, however, remittances can be either
a type of permanent income or a type of transitory income. In the first case, remittance
income is perceived as stable over time, and households tend to use it for consumption.
Therefore, remittances are predominantly used for consumption expenditures rather than
for savings and investments. For example, Clément (2011) found that, in Tajikistan, house-
holds receiving remittances allocated a higher share of expenditure to food and utilities
and a lower share to housing and investment than households not receiving remittances,
concluding that remittances are not used productively. Likewise, Zhu et al. (2014) found
that Chinese rural households tend to use their remittances for consumption rather than
for investment, concluding that, in rural areas of China, remittances should be considered
as permanent income. Their findings were confirmed by Démurger and Wang (2016), who
stressed that remittances could be detrimental to sustaining investment in human capital
for rural families in China. By contrast, if remittances are treated as a form of transitory
income with unexpected, accidental occurrence, then they will be used mainly for saving
and investment due to the zero propensity to consume from this income component. In
this way, remittances would have a productive use and influence the growth and devel-
opment capabilities of households (Yang 2008; Randazzo and Piracha 2019). For example,
Adams and Cuecuecha (2010) found that, in Guatemala, households receiving external
remittances used these productively on two forms of investment expenditure: education
and housing. Moreover, these households also spent less on food than households not
receiving remittances. The productive use of remittances for education was also found in
the studies of Cardona-Sosa and Medina (2006) in Colombia, Yang (2008) in the Philippines,
and Randazzo and Piracha (2019) in Senegal. In addition, Taylor and Mora (2006) found
that, in Mexico, remittances increased expenditures on education, health, and housing
rather than those on consumption goods. Similar findings were obtained by Ponce et al.
(2011) for Ecuador, and by Berloffa and Giunti (2019) for Peru. Using a dataset of 141
countries, Ait Benhamou and Cassin (2021) found that remittances tended to increase
investment in education at the expense of investment in physical capital.

As far as Vietnam is concerned, the literature about the impact of remittances has
focused mainly on income and expenditure. Most studies have relied on the Vietnamese
Household and Living Standards Survey (VHLSS) datasets and defined remittances as
receipts of households from other people, such as migrant members, relatives, and friends.
Using the VHLSS 2002 and 2004 datasets, Nguyen (2008) found that, as far as external
remittances are concerned, the impact on income was much higher than the impact on
consumption expenditures, which suggests that a large proportion of these remittances
were used for saving and investment. For internal remittances, by contrast, the effect on
consumption expenditures was only slightly smaller than the effect on income.

The effect of external remittances on investment expenditures was confirmed by
Nguyen and Mont (2012), who used the updated VHLSS 2006 and 2008 datasets. House-
holds receiving remittances were likely to invest these in housing, land, debt payments,
and saving, rather than to increase their consumption. In addition, Nguyen and Vu (2018)
examined the patterns and impact of migration and remittances on household welfare in
Vietnam using data from the VHLSS 2010 and 2012 datasets. They found that remittances
help households increase per capita income and per capita expenditure, with the effect of



Economies 2022, 10, 223 3 of 19

remittances on expenditure being smaller than the effect on income. They concluded that
households receiving remittances use these not only for consumption but also for saving.

Lastly, Nguyen et al. (2017) conducted a study to investigate the effect of remittances
on the expenditures of internal migrant households in rural areas of three provinces (Ha
Tinh, Thua Thien Hue, and Dak Lak) for the years 2007, 2008, and 2010, using data from a
non-VHLSS survey. Remittances were defined as household receipts from migrant members
who had moved to urban areas outside the original province for at least 1 month. The
authors showed that migration with remittances had a positive effect on housing and other
non-food expenditures, while migration without remittances had a positive effect on food,
healthcare, and other non-food expenditures, but a negative one on education expenditures.

This paper focuses on the impact of remittances on the saving behaviour and expen-
diture patterns of Vietnamese households. More specifically, our research question was
the following: when it comes to saving, investment, and consumption, do households
that receive remittances differ from households that do not receive remittances? Using the
propensity score matching (PSM) approach proposed by Rosenbaum and Rubin (1983), we
compare households that receive remittances to households that do not, as well as explore
how the former use their remittances. As far as saving behaviour is concerned, we look
at the saving amount and the saving rate. Regarding expenditure patterns, we consider
both the shares and the per capita expenditures on education, health, assets, house repairs,
food, non-food, and utilities. We treat the first four categories as household investment
expenditures, and the last three as household consumption expenditures. We also explore
whether remittances increase household income, by comparing the incomes of receiving
and non-receiving households.

2. Methodology
2.1. Methods

Two approaches have been dominant in the empirical research on the impact of
remittances on saving behaviour and expenditure patterns: the Working–Leser Engel
curve regression approach (Working 1943; Leser 1963) and the PSM approach (Rosenbaum
and Rubin 1983). The first relies on the hypothesis of household utility maximisation to
construct a basic model to estimate the shares of expenditure as a function of the logarithm
of total household expenditure. The basic model has then been extended to include other
variables assumed to affect the shares, such as household characteristics (Deaton 2019).
In this way, empirical researchers have added a dummy variable to study the impact of
remittances on household expenditure patterns (Taylor and Mora 2006; Castaldo and Reilly
2007; Tabuga 2010). The Working–Leser Engel curve regression model then looks as follows:

wij = αj + βj ln(zi) + γjxi + θjREMITi + νij, (1)

where wij is the share of expenditure of good j by household i, zi is the total expenditure
of household i, xi is the vector of household characteristics of household i, REMITi is a
binary variable indicating whether household i receives remittance (REMITi = 1) or not
(REMITi = 0), and νij the error term.

The coefficient θj in Equation (1), considered as the difference in the shares of expen-
diture on good j by a receiving and non-receiving household, is often estimated by OLS
regression. However, since the remittance variable REMITi is also influenced by the house-
hold characteristics xi, this can lead to an endogeneity problem. Unobserved variables
may affect both the household expenditure pattern and its remittance status. Theoretically,
this is a major problem that needs to be solved. If not, the estimated impact of household
remittances on expenditure patterns will be biased (Deaton et al. 1989).

One popular method to avoid endogeneity in this approach is to use instrumental
variables. With aggregate data, Aggarwal et al. (2011) suggested using per capita GDP and
the unemployment rate as instrumental variables in studying the impact of remittances
on financial development. With microdata, however, it is difficult to identify a suitable
instrumental variable for remittances (Randazzo and Piracha 2019). Furthermore, McKenzie
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and Sasin (2007) argued that it is difficult to determine a valid instrumental variable
that strongly correlates with the receipt of remittances but has no direct influence on the
household expenditure pattern. Using invalid instruments can result in an even larger bias
in impact estimates (Nguyen and Mont 2012; Randazzo and Piracha 2019).

Instead, the PSM approach proposed by Rosenbaum and Rubin (1983) performs well
when it comes to estimating the effect of remittances on expenditure patterns (Caliendo
and Kopeinig 2008; McKenzie et al. 2010; Clément 2011; Li 2012; Randazzo and Piracha
2019). That is why we apply this alternative method in our paper. In general, PSM has been
applied to estimate causal treatment effects in various fields of study. The basic idea of PSM
is to compare and match households in the treated group with those in the non-treated
group in terms of similar observable characteristics. In other words, the causal effect of the
treatment is measured by the difference in outcomes between the treated and non-treated
groups that have similar observable characteristics. In this way, selection bias between
treated and non-treated households can be reduced (Clément 2011). Usually, this approach
consists of six steps as shown in an application by Caliendo and Kopeinig (2008).

Step 1. We begin by constructing a logit/probit model to estimate the propensity score,
i.e., the probability that a household receives remittances, as a function of a set of household
characteristics. According to Caliendo and Kopeinig (2008), the choice between logit and
probit is not critical since both usually yield similar results in the case of a binary dependent
variable. Following previous papers (Caliendo and Kopeinig 2008; McKenzie et al. 2010;
Clément 2011; Li 2012), we use a logit regression,

logit(P(REMITi = 1)) = ln
(

P(REMITi = 1)
1− P(REMITi = 1)

)
= βxi + εi, (2)

where P(REMITi = 1) is the probability of receiving remittances for household i with
observed covariates xi, β is the effect of xi on (the logit of) the probability of receiving
remittances, and εi is the error term.

The observed covariates to estimate the propensity score using Equation (2) should be
chosen on the basis of relevant theories, institutional settings, and previous empirical stud-
ies, and they should have a simultaneous impact on the treatment (receiving remittances)
and on the potential outcomes (expenditure patterns and saving behaviour) to attain a
reliable result (Heckman et al. 1997; Caliendo and Kopeinig 2008; Li 2012). We followed
Clément (2011), Randazzo and Piracha (2019), and other remittance studies applying the
PSM approach by not including income as a covariate to estimate the propensity score, for
two reasons. First, according to the authors of these studies, household income does not
have an impact on receiving remittances; thus, its addition in the logit regression would
not be meaningful. Second, theories of consumption state that household characteristics
influence household income. Hence, including income as a covariate together with these
characteristics could cause an endogeneity bias.

Step 2. We determine the region of common support by comparing the range of
the propensity scores of households receiving remittances (the treated group) to that of
households not receiving remittances (the non-treated group). The determination is based
on the minima, maxima, and density of the propensity scores in the treated and non-treated
groups (Caliendo and Kopeinig 2008). The purpose is to ensure that treated households
can be matched with some non-treated households having a similar propensity score.
Any treated household which has a propensity score lying outside the region of common
support is dropped, since we cannot find any non-treated household with which it can be
matched (Caliendo and Kopeinig 2008).

Step 3. We use PSM estimators to match each observation in the treated group with one
or more observations in the non-treated group. Rosenbaum and Rubin (1983) constructed
several PSM estimators, which differ in the way the neighbourhood for each treated
observation is defined and in the weights that are assigned to the neighbours. Each
estimator presents advantages and drawbacks in terms of the quality and quantity of the
matches (Caliendo and Kopeinig 2008). Asymptotically, all PSM estimators should yield the
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same results; in practice, however, various matching estimators should be implemented to
compare the results and check the robustness of the findings (Caliendo and Kopeinig 2008;
Garrido et al. 2014; Randazzo and Piracha 2019). Following previous empirical studies, we
consider the k-nearest neighbour (kNN) estimator (with k = 5), the radius calliper estimator
(with caliper r = 0.001), and the kernel estimator.

The kNN estimator matches each treated household with the k closest non-treated
households in terms of propensity score. We applied both k = 5 and k = 10, but report
the results for k = 5 only, since the results for k = 10 are similar. Using the kNN estimator,
bad matches can occur if there are treated households for which the nearest non-treated
households lie relatively far away. This problem can be avoided by applying the radius
calliper estimator. The calliper is the maximum propensity score difference that can be
allowed. A calliper fixed at 0.001 means that each treated household must be matched
with non-treated households with a propensity score that differs at most 0.001 from the
propensity score of the treated household. For both of these estimators, each treated
household is matched with only a few households in the non-treated group. As a result,
non-treated households not matched with any treated household are excluded from the
matched sample. By contrast, typical of the kernel estimator is that it matches each treated
household with a weighted average of all households in the non-treated group.

Step 4. It is crucial to check whether the observed covariates and propensity score
distributions of the treated and non-treated groups are balanced after matching. If these
distributions are not balanced or equivalent after matching, the results of the PSM approach
could be misleading and biased, and the propensity scores estimated by the selected
covariates need to be re-examined (Rosenbaum and Rubin 1983; Caliendo and Kopeinig
2008; Garrido et al. 2014). Various tests have been proposed to check the balancing property
of the observed covariates and propensity score distributions after matching (Rosenbaum
and Rubin 1985; Sianesi 2004; Ho et al. 2007; Austin 2009). More details on the tests we
apply can be found in the Supplementary Materials.

Step 5. If the matched sample is sufficiently balanced, the effect caused by the treatment
can be determined by the average treatment effect on the treated (ATT), which is defined as
the difference between the expected outcomes with and without treatment for households in
the treatment group. In this paper, the ATT is the effect of remittances on saving behaviour
and expenditure patterns, defined as follows:

ATT = E(Yi1|REMITi = 1)− E(Yi0|REMITi = 1), (3)

where E(Yi1|REMITi = 1) and E(Yi0|REMITi = 1) are the expected outcomes with and
without treatment for households in the treatment group. In PSM, the expected out-
comes without treatment for households in the treatment group, E(Yi0|REMITi = 1) , are
simply the expected outcomes for households in the non-treated group after matching,
E(Yi0|REMITi = 0) . Hence, we obtain

ATT = E(Yi1|REMITi = 1)− E(Yi0|REMITi = 0). (4)

Step 6. We apply the bounding approach proposed by Rosenbaum (2002) (see the
Supplementary Materials for more details) to test whether our results are robust. In PSM,
unobserved covariates are assumed not to influence the ATT. If there are any unobserved
covariates that affect the treatment and the outcomes simultaneously, a hidden bias might
occur. Rosenbaum’s test allows us to examine whether the ATT is sensitive to the influence
of unobserved covariates under varying degrees of assumed hidden bias (Becker and
Caliendo 2007).

As mentioned before, the PSM method performs well in situations where we cannot
find suitable instrumental variables to avoid the endogeneity problems which often occur
when studying the effect of remittances on household expenditure patterns and saving
behaviour (Caliendo and Kopeinig 2008; McKenzie et al. 2010; Li 2012; Démurger and
Wang 2016; Randazzo and Piracha 2019). An additional advantage of the PSM method is
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that it allows us to reduce the sources of bias in observational data (Heckman et al. 1998).
Since non-matched households are excluded, the bias from non-overlapping observations
is reduced. Moreover, the technique allows us to reweigh the non-treated households so
as to obtain equivalent distributions for the treated and non-treated households, which
diminishes the bias due to the difference in density weighting between these two groups.
In the next section, we apply the PSM method making use of the psmatch2 module in Stata
(Leuven and Sianesi 2018) and the statistical software package JMP (SAS Institute Inc., Cary,
NC, USA).

2.2. Data

We use the VHLSS survey of the year 2012, which collected data on 9399 households.
We deleted six households with household heads younger than 18 years. Next, we ex-
cluded three households which answered ‘do not remember’ to the question whether they
received remittances, 608 households with missing educational information, and three
households for which we could not determine the saving rate. Overall, our final sample
consists of 8778 households of which 2174 households (24.73%) received remittances, and
6604 households (75.23%) did not. Regarding the sources of remittances, 2071 received
internal remittances, and 159 households received external remittances. Because the sample
of households receiving external remittances was small, we did not analyse the impact of
internal and external remittances separately. Instead, we focused on total remittances.

In the literature, remittances have been defined in at least two different ways. Remit-
tances can be conceived broadly as the sum of what a household receives from migrant
members, relatives, friends, and neighbours (Castaldo and Reilly 2007; Clément 2011). Most
studies of remittances in Vietnam have defined remittances in this way, by using available
information of household receipts in the VHLSS dataset (Nguyen et al. 2008; Nguyen and
Mont 2012; Nguyen and Vu 2018). A more narrow definition of remittances comes from
the literature on the new economics of labour migration (Stark and Bloom 1985). Here,
remittances are limited to what migrant members send to their families. This provides
information on both remittances and migration, which has been used in numerous studies
(Tabuga 2010; Démurger and Wang 2016; Nguyen et al. 2017; Randazzo and Piracha 2019).

In this study, we adopt the more narrow definition of remittances. One reason for
this is that migration within Vietnam, as well as to other countries, has increased rapidly
in recent years (Junge et al. 2015; Nguyen et al. 2017; Luong 2018; Nguyen and Vu 2018).
Vietnam’s 2009 census showed that 8.5% of the population represented inter- and intra-
provincial migrants, and the government expects that this percentage will continue to rise
(World Bank 2016). Furthermore, around four million people of Vietnamese descent are
living abroad (Ministry of Foreign Affairs of Vietnam 2012). Another reason is that most of
the current literature on remittances in Vietnam is based on the broad definition.

We use the VHLSS 2012 dataset because it contains a special module on migration with
extensive data on both migrants and how much they send home—information which is
missing in earlier and later waves of the VHLSS survey. This also explains why the VHLSS
2012 dataset has been used in other studies of migration in Vietnam, such as the volume
on rural–urban migration edited by Liu and Meng (2019). In accordance with the data of
the special module, we define migrant members as people who have left their households,
but are still considered as important to the household in terms of either filial responsibility
or financial contributions. We also take our remittance data from this module. It should
be noted, however, that these data do not coincide perfectly with the remittance data in
other modules of the survey. Since the survey calculates a household’s total income on
the basis of the remittance data of the other modules rather than on the data of the special
migration module, we adjusted the income data of households. More precisely, we replaced
the remittance data used by the survey to calculate total income using the remittance data
from the migration module. In this way, we obtain what we call the adjusted income of
households, which we use as an outcome variable.
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We use two sets of outcomes for saving behaviour and expenditure patterns. Regarding
saving behaviour, we study the saving amount (expressed in 1000 Vietnamese dong,
VND) and the saving rate. With respect to expenditure patterns, we analyse the share
of expenditure and per capita expenditure (1000 VND) on various categories, including
education, health, assets, house repairs, food, non-food, and utilities. A description of the
expenditure categories can be found in Table 1.

Table 1. Description of expenditure categories.

Category Description

Education
All education expenses of the household members, including tuition fees, contributions to class,
school, uniforms, books, study instruments (paper, pen, etc.), coaching sessions, and others (such as
exam fees, travel, rent, and student body insurance).

Health All expenses for healthcare and health checks, such as doctor fees, lab fees, hospitalisation,
prescription, travel, and insurance fees.

Assets All expenditures on house equipment, such as bikes, motorbike, car, boat, phone, air conditioner, and
washing machine.

House repairs All costs for repairing and maintaining the house.

Food All expenditures on food and drink.

Non-food All expenditures on non-food consumption categories.

Utilities All expenditures on water, electricity, and waste.

Following previous empirical studies on remittances in developing countries, we
include the following numerical covariates in the logit model: household size, number of
members with a high-school degree or above, age of the household head and its squared
mean-centred term (to observe a nonlinear relationship), number of elderly members over
70 years old, number of children below 6 years old, and number of children between 6 and
14 years old. We also explore the effect of the following categorical covariates: living area
of the household (urban/rural), ethnicity of the household head (Kinh/minorities), marital
status of the household head (married/otherwise), and the six regions of Vietnam (Red
River Delta, Midlands and Northern Mountainous Areas, Northern and Coastal Central
Region, Central Highlands, South-Eastern Area, and Mekong River Delta). We specify this
region covariate by means of five dummy variables in the logit model, with Mekong River
Delta as the base region group.

The characteristics of the households with and without remittances can be found in
Table 2. Households receiving remittances tended to have a smaller size, lower educational
levels, more elderly members, and fewer children than those not receiving remittances.
In addition, households receiving remittances were more likely to be rural and of Kinh
ethnicity, and to have an older and nonmarried household head. Furthermore, there were
some differences in the regional distribution of both types of households; for example,
the South-Eastern Area was characterised by a relatively small proportion of households
receiving remittances.

Descriptive statistics of adjusted income, remittances, saving amount and rate, and
expenditures (both shares and per capita amounts) for the whole sample, as well as for
families with and without remittances, are shown in Table 3. For households receiving
remittances, these constituted about 15% of their adjusted income. Nevertheless, their
adjusted income, total expenditure, and per capita expenditure were on average lower
than those of households who did not receive remittances. However, receiving households
appeared to save more, as shown by a somewhat higher saving amount and saving rate.
Lastly, concerning expenditure patterns, receiving households tended to spend more on
health, assets, and house repairs, while non-receiving families tended to spend more on
education, food, non-food, and utilities.



Economies 2022, 10, 223 8 of 19

Table 2. Descriptive statistics of the sample characteristics.

Whole Sample Households with Remittances Households without Remittances

(N = 8778 and
W = 21,870,190)

(N = 2174 and
W = 5,427,473)

(N = 6604 and
W = 16,442,717)

Numerical variables Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

Household size 3.836 1.516 3.478 1.686 3.954 1.437
Number of members with at least
high-school degree 0.881 1.128 0.738 1.017 0.928 1.158

Age of the household head 49.736 13.817 58.116 11.748 46.969 13.324
Number of elderly members 0.210 0.498 0.329 0.595 0.171 0.454
Number of children 0–5 years 0.342 0.589 0.244 0.512 0.375 0.609
Number of children 6–14 years 0.539 0.760 0.283 0.597 0.623 0.789

Categorical variables (%)

Living area household
Urban 30.79 20.99 34.02
Rural 69.21 79.01 65.98

Ethnicity household head
Kinh 87.95 91.37 86.81
Minor ethnicity 12.05 8.63 13.19

Marital status household head
Married 81.93 78.24 83.14
Otherwise 18.07 21.76 16.86

Region of household living
Red River Delta 24.92 28.36 23.78
Midlands and Northern
Mountainous Areas 12.54 12.39 12.59

Northern and Coastal Central
Region 22.39 26.96 20.88

Central Highlands 5.17 2.92 5.91
South-Eastern Area 16.81 8.75 19.47
Mekong River Delta 18.17 20.62 17.37

Note: N = actual sample size; W = total sample weight.

Table 3. Descriptive statistics for adjusted income, remittances, saving behaviour, and expenditure
with sample weights.

Whole Sample Households with
Remittances

Households without
Remittances

Numerical Variables Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

Adjusted income (1000 VND) 99,406.460 99,510.700 89,412.370 80,718.890 102,705.400 104,774.100

Remittances (1000 VND) 3259.227 15,572.290 13,133.170 29,116.130

Saving amount (1000 VND) 22,027.620 71,713.220 22,227.710 67,708.120 21,961.570 72,991.840
Saving rate −0.005 1.456 0.059 0.642 −0.026 1.638

Total expenditure (1000 VND) 77,378.850 61,546.320 67,184.660 56,730.740 80,743.780 62,696.420

Share of education expenditure
(%) 0.044 0.069 0.034 0.064 0.048 0.070

Share of health expenditure (%) 0.048 0.079 0.064 0.096 0.043 0.072
Share of assets expenditure (%) 0.040 0.089 0.041 0.095 0.040 0.087
Share of house repairs (%) 0.012 0.056 0.015 0.066 0.010 0.052
Share of food expenditure (%) 0.542 0.129 0.536 0.133 0.544 0.128
Share of non-food expenditure (%) 0.280 0.096 0.278 0.101 0.280 0.095
Share of utilities (%) 0.034 0.033 0.031 0.025 0.035 0.035

Per capita expenditure (PCE)
(1000 VND) 21,329.770 17,054.220 20,383.920 16,176.260 21,641.980 17,324.120

PCE for education (1000 VND) 1086.043 4559.845 718.995 1839.826 1207.199 5145.896
PCE for health (1000 VND) 1072.264 2672.007 1420.606 3260.805 957.283 2436.128
PCE for assets (1000 VND) 1223.634 6611.444 1426.143 10,424.190 1156.789 4718.759
PCE for house repairs (1000 VND) 3582.293 2255.531 537.692 3030.480 298.992 1929.331
PCE for food (1000 VND) 10,704.140 6671.854 10,007.310 5234.823 10,934.150 7067.761
PCE for non-food (1000 VND) 6111.310 6252.114 5649.425 4550.661 6263.771 6713.151
PCE for utilities (1000 VND) 99,406.460 99,510.700 623.750 787.180 823.795 1278.468

Note: VND = Vietnamese dong.

3. Results

We proceed in three steps. First, we present the results of the propensity score regres-
sion. Next, we derive the region of common support and compare the density distributions
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before and after matching. In the third and final step, we analyse to what extent receiving
remittances influences saving behaviour and expenditure patterns.

3.1. Results of the Estimated Propensity Score by Logit Regression

Table 4 presents two models for the estimation of the propensity score based on the
selected household characteristics. In an initial model, we included all observed covariates.
However, the effects of the number of elderly members and of the number of children
below 6 years old on the propensity score turned out to be insignificant at the 5% level.
Therefore, we excluded these two variables from the final model, to only show the impact
of the significant characteristics.

Table 4. Initial and final logit model for propensity score estimation.

Variable Coefficients Initial Model
(Chi-Square Value)

Coefficients Final Model
(Chi-Square Value)

Age of the household head 0.101 *** (677.99) 0.101 *** (700.42)

Squared age of the household head (mean-centred) −0.003 *** (208.09) −0.002 *** (252.88)

South-Eastern Area −0.625 *** (31.04) −0.627 *** (31.28)
Central Highlands −0.529 *** (13.05) −0.527 *** (12.95)
Northern and Coastal Central Region 0.162 ** (3.88) 0.165 ** (4.00)
Midlands and Northern Mountainous Areas 0.169 * (2.71) 0.178 * (3.00)
Red River Delta 0.004 (0.00) 0.015 (0.03)

Urban −0.491 *** (53.99) −0.488 *** (53.49)

Number of members with at least high-school degree −0.193 *** (41.81) −0.200 *** (45.94)

Married household head 0.389 *** (25.70) 0.388 *** (26.70)

Number of children 6–14 years −0.249 *** (21.25) −0.273 *** (28.48)

Household size −0.097 *** (12.80) −0.074 *** (12.08)

Kinh household head 0.287 *** (8.17) 0.294 *** (8.61)

Number of elderly members 0.116 (2.64) /

Number of children 0–5 years 0.079 (1.41) /

Constant −5.791 *** (533.53) −5.857 *** (559.30)

Pseudo R2 0.189 0.189
−Log-likelihood (full model–constant model) 928 *** (1856.23) 926 *** (1852.70)
Observations, N 8778 8778

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively. The reference household of the
model is a household in a rural area of the Mekong River Delta, where the household head is not married and of
minor ethnicity.

The importance of each explanatory variable was estimated by means of the log-worth,
defined as −log10(p-value of the F-test) (Kessels and Erreygers 2019). In Figure 1, the
horizontal bar graph depicts the log-worth values of the variables relative to the most
important variable, age of the household head, for which the log-worth values of its main
and squared term combined are normalised to 100%. The age of the household head and the
squared age, thus, had the greatest effect on the propensity score, followed by region, urban
living area, education, older children, marital status of the household head, household size,
and ethnicity of the household head.
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Figure 1. Importance of the explanatory variables to the propensity score estimates obtained from
logit regression.

The overall goodness of fit, as measured by the pseudo R2, indicates that the observed
characteristics explain 18.9% of the propensity score. There is no threshold for this number
in the PSM approach. Most of the previous papers set it around 10%, e.g., 10% and 8% in
the research of Clément (2011) and Démurger and Wang (2016), respectively. Hence, the
explanatory power of the logit model for the estimated propensity score in our study seems
satisfactory. In addition, to check whether there is any indication of missing variables in
our logit regression, we performed a lack-of-fit test. The test result (p = 0.9997) suggests
that there is no immediate evidence of missing variables. Note that the PSM approach
does not aim to maximise the fit of the model, but uses the propensity score as a balancing
mechanism (Randazzo and Piracha 2019).

The final model in Table 4 suggests the following results:

• The probability of receiving remittances increases steeply with the age of the household
head until the age of 70 is reached, after which the probability decreases.

• There are significant differences in the probability of receiving remittances between
households in different regions. According to the coefficients of the different regions,
the probability of households receiving remittances is the highest for the Midlands
and Northern Mountainous Areas, followed by the Northern and Coastal Central
Region, the Red River Delta, the Mekong River Delta, the Central Highlands, and the
South-Eastern Area. However, the difference in the probability of receiving remittances
of households in the Mekong River Delta and households in the Red River Delta is
not significant.

• Rural households have a higher probability of receiving remittances than urban households.
• As far as education is concerned, the probability of receiving remittances depends nega-

tively on the number of well-educated members. Migrants from a well-educated house-
hold could have less strong motives to send remittances to support their home families.

• With regard to the marital status of household head, married household heads have a
higher probability of receiving remittances than the others.

• Older children negatively affect the probability of receiving remittances. Migrant
members could have less responsibility to support their home families in cases where
these consist of older children. As in Hua and Erreygers (2020), we considered older
children as belonging to the household labour force, and not as dependent members,
as in other empirical papers. This result confirms the role of older children as labourers
in households.

• The probability of receiving remittances depends negatively on household size. This
implies that small families tend to receive remittances more often than larger families.

• Lastly, the effect of the ethnicity covariate reveals that the Kinh have a higher prob-
ability of receiving remittances than other ethnic groups. This result supports the
conclusion of Nguyen and Vu (2018) and Coxhead et al. (2019), who found that people
from minor ethnicities were less likely to migrate than Kinh people.
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3.2. Defining the Common Support for Propensity Scores of Treated and Non-Treated Groups

Table 5 contains the minima and maxima of the estimated propensity scores for treated
and non-treated households. The range of propensity scores for both groups is largely
overlapping with a region of common support ranging from 0.0017 to 0.7048. Any treated
household with a propensity score outside this range was excluded.

Table 5. Descriptive statistics of propensity score estimates from the final logit model.

Household Group N Mean Std. Dev. Min Max

With remittances 2174 0.3965 0.1662 0.0017 0.7063
Without remittances 6604 0.1987 0.1732 0.0007 0.7048

The top left panel of Figure 2 plots the densities of the propensity scores of the treated
and non-treated households before matching. The density plot for the treated households
shows an inverted U-shaped distribution, while, for the non-treated households, the
distribution is right-skewed. Hence, there is a substantial difference between the two
distributions before matching. After matching, the distributions are nearly equivalent, as
shown in the remaining panels of Figure 2.
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3.3. Impact of Remittances on Saving Behaviour and Expenditure Patterns
3.3.1. Effect of Remittances on Saving, Adjusted Income, and Total Expenditure

The ATT estimates presented in Table 6 are the differences in saving amount and rate,
adjusted income, and total expenditure between households with and without remittances.
As far as the saving amount and rate before matching are concerned, we find that the
effect of remittances is only significant for the saving rate. After matching, however, the
results of all matching estimators show that the differences in both saving amount and
rate between treated and non-treated households are significant. Mainly, households with
remittances tend to save more in level (between 4.6 and 4.9 million VND), as well as in
rate (between 16.8% and 20.7%) than those without remittances. These results imply that
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remittances impact saving behaviour positively. Moreover, the significant results for all
matching estimators confirm the robustness of our findings.

Table 6. ATT estimates of the effect of remittances on saving, adjusted income and total expenditure.

Treated Non-Treated Difference S.E. t-Statistic

Saving amount

Unmatched 21,322.069 18,775.257 2546.813 1680.144 1.52
5NN 21,353.926 16,441.609 4912.318 2000.714 2.46 **
Radius 21,362.624 16,712.992 4649.633 2044.478 2.27 **
Kernel 21,353.926 16,537.695 4816.232 1932.336 2.49 **

Saving rate

Unmatched 0.047 −0.049 0.096 0.039 2.44 **
5NN 0.048 −0.125 0.173 0.055 3.17 ***
Radius 0.048 −0.119 0.168 0.041 4.14 ***
Kernel 0.048 −0.159 0.207 0.037 5.66 ***

Adjusted income

Unmatched 89,125.092 96,554.327 −7429.236 2291.376 −3.24 ***
5NN 89,214.019 83,375.030 5838.989 2617.316 2.23 **
Radius 89,509.807 84,803.818 4705.989 2651.937 1.77 *
Kernel 89,214.019 83,836.196 5377.824 2483.378 2.17 **

Total expenditure

Unmatched 67,803.022 77,779.071 −9976.049 1486.577 −6.71 ***
5NN 67,860.093 66,933.422 926.670 1753.725 0.53
Radius 68,147.183 68,090.826 56.356 1780.121 0.03
Kernel 67,860.093 67,298.501 561.592 1681.281 0.33

Note: *, **, and *** indicate significance at the 10% level (t > 1.645), 5% level (t > 1.96), and 1% level (t > 2.575),
respectively.

The high savings of remittance-receiving households could be caused by their higher
income. Table 6 shows that the adjusted income of non-receiving households is significantly
higher both before and after matching (between 4.7 and 5.8 million VND after matching).
This finding supports the evidence of Nguyen and Vu (2018) that remittances help reduce
poverty for the receiving households. By contrast, as Table 6 also shows, the difference in to-
tal expenditure between remittance receiving and non-receiving households is insignificant
after matching.

3.3.2. Effect of Remittances on Household Expenditure Patterns

With respect to shares of expenditure, Table 7 shows a significant difference in the
shares of expenditure on health, assets, house repairs, and food between households with
and without remittances after matching. Receiving households spend significantly more on
health (between 0.9% and 1.0% of their total expenditure), assets (between 0.6% and 0.7%),
and house repairs (between 0.3% and 0.4%), but less on food (between 2.0% and 2.2%).

As far as per capita expenditure is concerned, we observe in Table 8 that receiving
households have a higher per capita expenditure than non-receiving households, al-though
the difference is not significant according to the radius estimator. Nguyen and Vu (2018)
also found that remittances help receiving households increase per capita consumption.
Furthermore, Table 8 shows significantly higher spending on health (between 228 and 243
thousand VND), assets (between 496 and 537 thousand VND), and house repairs (between
215 and 236 thousand VND) by receiving households compared with non-receiving house-
holds. These differences in expenditure patterns provide evidence that remittances tend to
be used productively for human and physical capital investment, since spending on health,
assets, and house repairs can be considered as investment expenditures (Taylor and Mora
2006; de Brauw and Rozelle 2008).
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Table 7. ATT estimates for the impact of remittances on the share of expenditure.

Treated Non-Treated Difference S.E. t-Statistic

Education

Unmatched 0.033 0.046 −0.013 0.002 −7.92 ***
5NN 0.033 0.033 0.000 0.002 0.22
Radius 0.033 0.033 0.000 0.002 0.08
Kernel 0.033 0.033 0.000 0.002 0.05

Health

Unmatched 0.065 0.043 0.022 0.002 11.17 ***
5NN 0.065 0.055 0.010 0.003 3.50 ***
Radius 0.065 0.056 0.010 0.003 3.68 ***
Kernel 0.065 0.056 0.009 0.003 3.49 ***

Assets

Unmatched 0.043 0.043 0.000 0.002 0.03
5NN 0.043 0.036 0.006 0.003 2.24 **
Radius 0.043 0.037 0.006 0.003 2.04 **
Kernel 0.043 0.036 0.007 0.003 2.47 **

House repairs

Unmatched 0.015 0.011 0.005 0.001 3.36 ***
5NN 0.015 0.012 0.003 0.002 1.80 *
Radius 0.015 0.011 0.004 0.002 2.21 **
Kernel 0.015 0.012 0.004 0.002 2.19 **

Food

Unmatched 0.537 0.548 −0.012 0.003 −3.63 ***
5NN 0.536 0.559 −0.022 0.004 −5.34 ***
Radius 0.536 0.555 −0.020 0.004 −4.93 ***
Kernel 0.536 0.559 −0.022 0.004 −5.78 ***

Non-food

Unmatched 0.278 0.278 0.000 0.002 0.09
5NN 0.278 0.275 0.003 0.003 1.07
Radius 0.278 0.277 0.001 0.003 0.43
Kernel 0.278 0.274 0.004 0.003 1.30

Utilities

Unmatched 0.030 0.032 −0.002 0.001 −2.93 ***
5NN 0.030 0.031 −0.001 0.001 −1.32
Radius 0.030 0.031 −0.001 0.001 −1.44
Kernel 0.030 0.031 −0.001 0.001 −1.37

Note: *, **, and *** indicate significance at the 10% level (t > 1.645), 5% level (t > 1.96), and 1% level (t > 2.575),
respectively.

The higher spending on health by receiving households is consistent with the results
of other studies on the role of remittances in developing countries such as Taylor and
Mora (2006), Ponce et al. (2011), Wen and Lin (2012), and Berloffa and Giunti (2019).
This remittance-induced expenditure on health confirms the altruism motive of migrant
members who send money home to care for other family members. This also creates more
opportunities for the development of hospitals and healthcare centres in the local economy.
Furthermore, expenditures on assets and house repairs can improve the quality of life of
the households, e.g., by expanding family business facilities for informal self-employed
workers (Adams and Cuecuecha 2010). This is especially relevant for Vietnam, where there
are large numbers of informal self-employed workers and small-scale family businesses.
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Table 8. ATT estimates for the impact of remittances on per capita expenditure.

Treated Non-Treated Difference S.E. t-Statistic

Expenditure per capita

Unmatched 20,331.619 20,633.493 −301.874 413.994 −0.73
5NN 20,341.403 19,483.273 858.130 477.386 1.80 *
Radius 20,368.527 19,768.648 599.879 498.593 1.20
Kernel 20,341.403 19,563.238 778.165 472.459 1.65 *

Education

Unmatched 700.610 1129.769 −429.158 112.147 −3.83 ***
5NN 701.579 737.116 −35.538 64.935 −0.55
Radius 708.431 798.690 −90.258 115.047 −0.78
Kernel 701.579 782.200 −80.622 103.507 −0.78

Health

Unmatched 1448.926 935.685 513.241 68.120 7.53 ***
5NN 1449.837 1207.229 242.608 95.503 2.54 **
Radius 1457.375 1218.209 239.166 90.199 2.65 ***
Kernel 1449.837 1221.525 228.311 86.381 2.64 ***

Assets

Unmatched 1488.071 1220.869 267.201 175.100 1.53
5NN 1489.008 952.164 536.843 247.270 2.17 **
Radius 1491.888 995.499 496.390 258.983 1.92 **
Kernel 1489.008 969.065 519.942 251.939 2.06 **

House repairs

Unmatched 536.503 307.776 228.727 57.022 4.01 ***
5NN 537.245 321.867 215.378 79.441 2.71 ***
Radius 519.236 303.151 216.086 74.544 2.90 ***
Kernel 537.245 301.387 235.858 75.382 3.13 ***

Food

Unmatched 9956.491 10,489.693 −533.203 159.427 −3.34 ***
5NN 9958.977 10,202.106 −243.129 184.490 −1.32
Radius 9973.769 10,244.294 −270.525 180.117 −1.50
Kernel 9958.977 10,184.127 −225.150 169.063 −1.33

Non-food

Unmatched 5614.585 5847.380 −232.795 143.296 −1.62
5NN 5618.003 5455.790 162.212 163.256 0.99
Radius 5629.198 5592.111 37.086 161.619 0.23
Kernel 5618.003 5500.074 117.929 150.432 0.78

Utilities

Unmatched 586.433 702.320 −115.888 24.676 −4.70 ***
5NN 586.756 607.001 −20.245 23.182 −0.87
Radius 588.630 616.696 −28.065 25.842 −1.09
Kernel 586.756 604.858 −18.103 24.316 −0.74

Note: *, **, and *** indicate significance at the 10% level (t > 1.645), 5% level (t > 1.96), and 1% level (t > 2.575),
respectively.

As far as food is concerned, we find that remittance-receiving households have a lower
expenditure share compared with non-receiving households. Nevertheless, per capita
expenditures on food are not significantly different between the two groups. This suggests
that remittances do not increase the demand for food.

In summary, we observe that remittances not only increase household saving, but
also have a positive effect on investment categories such as human and physical capital
investment. Our findings are consistent with those in the studies of Nguyen (2008), and
Nguyen and Mont (2012). These results reveal that remittances tend to be used productively
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and, therefore, have a positive effect on the growth and development of households and
the economy in Vietnam.

4. Discussion

In this section, we discuss the quality of our matching estimators and the sensitivity
of our results. Since some of the material is quite technical, we relegated most of it to the
Supplementary Materials.

4.1. Assessing the Quality of the Matching

As explained in more detail in Part I of the Supplementary Materials, two types of
tests can be conducted to check the quality of the matching process. The first type looks
at the difference in the distribution of the individual covariates between the treated and
the control group after matching. We consider three specific tests and report the results in
Tables S1–S3 of the Supplementary Materials. First, we use a t-test to check whether there is
a difference in the means of a covariate between households with and without remittances
after matching. Since the t-tests after matching are all insignificant, this is evidence of
covariate balance between the treated and the control group. Second, we calculate the
absolute standardised bias (ASB) for each covariate between households with and without
remittances after matching. The bias percentages for the different estimators, which are all
below 5%, with a maximum of 4.1% for the kernel matching estimator, indicate sufficient
covariate balance. Third, for the continuous covariates, we report the ratios of the variance
in the treated group to that in the control group. After matching, these ratios are closer to
unity compared with the ratios in the unmatched sample, providing further evidence of
proper balancing.

The second type re-estimates the propensity score by logit regression for the matched
sample and compares the joint explanatory power of all covariates to that of the initial
regression from the unmatched sample. We report the results for the three matching
estimators in Table S4 of the Supplementary Materials. First, while the pseudo R2 value is
18.9% before matching, it is only 0.1% after matching, indicating that the observed covariates
can explain very little of the propensity score in the matched sample. Accordingly, the
new regressions of the matched sample reveal that the likelihood ratio (LR) tests on the
joint significance of all covariates are insignificant. This confirms that the distributions
of the propensity scores for the treated and non-treated households after matching are
balanced, as shown in Figure 2. In addition, we consider the mean and median of the
absolute standardised difference or bias in the covariates across the treated and non-treated
households. The means and medians for the unmatched sample (before matching) are
rather high (25% and 18%), while, for the matched sample, they are low (between 1.3%
and 1.6%). The kernel estimator has the lowest mean and median (1.5% and 1.3%), thus
reducing the bias the most. This is line with Garrido et al. (2014) who found that the kernel
estimator had the lowest bias in their empirical study.

In summary, the results of all the tests confirm that the balancing property is satis-
fied. Thus, the distributions of households with and without remittances after matching
are equivalent. Therefore, the PSM approach can be applied to estimate the impact of
remittances on saving behaviour and expenditure patterns.

4.2. Analysing Sensitivity

Since the ATT estimates for the outcomes obtained from PSM are based on the observed
covariates only, other unobserved covariates are assumed not to impact these outcomes.
However, a sensitivity test is needed to investigate whether the average treatment effects
are sensitive to the influence of unobserved covariates or hidden biases. As described in
Part II of the Supplementary Materials, the bounding approach proposed by Rosenbaum
(2002) allows us to analyse the sensitivity of the ATT estimates. In this approach, the
sensitivity of the ATT to hidden bias is indicated using the critical value of the odds ratio.
A higher critical value indicates the greater extent to which an unobserved confounder
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would have to alter the odds of receiving remittances to completely determine the ATT. If
this critical value is relatively low, i.e., smaller than 2, the ATT is likely sensitive to hidden
bias (Clément 2011; Li 2012).

Table S5 of the Supplementary Materials shows that the critical values producing a
95% confidence interval including zero fluctuate around 1 to 1.2 for the saving amount
and adjusted income for the three matching estimators. This implies that households with
the same observed characteristics can differ in their odds of receiving remittances by as
much as 20% before the confidence interval on the ATT starts including zero. That is to
say, an unobserved characteristic would have to increase the odds ratio by at most 20%
before it could bias the ATT. Saving amount and adjusted income are, therefore, susceptible
to hidden bias. Nevertheless, this finding does not mean we have to reject the impact
of remittances on the saving level and adjusted income of households. It means that, if
there were an unobserved characteristic, the result could be different. In other words, it is
considered a ‘worst-case scenario’ that could happen if an unobserved covariate caused the
odds ratio of treatment assignment to differ between the treated and non-treated groups
(Clément 2011; Li 2012). In this research, we defined remittances as receipts of households
from migrant members, but other factors affecting income of those members could have
an impact on household remittances. Due to lack of information in the dataset, we could
not observe these covariates in our study. For the saving rate, the critical odds ratio is at
least equal to 2, highlighting that the impact of remittances on the household saving rate is
robust to the presence of unobserved characteristics.

Concerning the shares of expenditure, Table S6 of the Supplementary Materials reveals
that the ATT of house repairs is robust to hidden bias since the critical odds ratios are
larger than 2 for all matching estimators. However, there is no robustness guarantee for the
other outcomes, health, assets, and food, as indicated by critical odds ratios smaller than 2.
Regarding per capita expenditures, Table S7 shows that the ATT estimates of assets and
house repairs are robust, while the effect of health is likely sensitive to hidden bias.

The critical odds ratios of saving behaviour and expenditure patterns in our research
are of the same magnitude as those identified in other studies (Clément 2011; Li 2012).
Hence, the impact of remittances in our study has the same degree of sensitivity to unob-
servables as in other studies.

5. Conclusions

This study was an econometric analysis to analyse the impact of remittances on
the saving and expenditure behaviour of Vietnamese households. We applied the PSM
approach proposed by Rosenbaum and Rubin (1983) to the VHLSS 2012 dataset, which
allowed us to avoid the endogeneity problem when investigating the impact of remittances
using the Working–Leser Engel method. PSM has been widely used in the study of
causal treatment effects. The impact of remittances on saving behaviour and expenditure
patterns is determined by estimating the average treatment effect on the treated (ATT) for
the outcomes.

We found that households with remittances tend to have a higher saving amount and
rate than those without, while expenditures per capita of the two household groups did not
differ significantly. As far as expenditure patterns are concerned, remittances were used
productively in human and physical capital investment. We also observed that households
receiving remittances had a significantly lower expenditure share on food. This implies that
remittances stimulated investment rather than consumption. Our findings are consistent
with those of Nguyen (2008), as well as Nguyen and Mont (2012), who studied the impact
of external and internal remittances separately. Our study adds to the existing literature on
the effect of remittances by considering both external and internal remittances together.

Households receiving remittances were unlikely to consider their remittances as
expected and stable income. This suggests that remittances were treated as transitory
income, in accordance with the permanent income hypothesis. Since remittances were used
mainly for investment in human and physical capital, they created more opportunities
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for the development of services provided by banks, financial institutions, hospitals, and
healthcare centres, also in addition to providing incentives for the production of building
materials and tangible assets. Nevertheless, consistent with the study of Nguyen et al.
(2017), we found that remittances did not influence education. Therefore, we agree with
their suggestion that other capital sources should be considered for improving education,
especially in rural areas in Vietnam. More generally, as Yoshino et al. (2020) found, the
importance of remittances for investment in human and physical capital tends to diminish
as countries become richer. Remittances are gradually replaced by other forms of capital
inflows, such as foreign direct investment (FDI). To what extent this applies to a country
like Vietnam, which has grown quickly from the group of low-income countries to that
of middle-income countries, remains to be seen. As long as the flow of remittances is
relatively large, policymakers should encourage the productive use of these resources, e.g.,
by improving the efficiency of the banking system. In the long run, however, they must
take into account that the role of remittances will probably become smaller and smaller.

There are still some limitations to our research. Firstly, we were not able to investigate
the impact of external and internal remittances separately, due to the small size of foreign
receipts (only 159 households). Secondly, the matching method is based on the propensity
score estimated from the observed covariates. The ATT does not reflect the possible effect
of unobserved factors. Even when the impact of the observed covariates is significant, there
might still be some variables that remain unexplored. Lastly, while the PSM approach
allows us to test whether remittances have an impact on saving behaviour and expenditure
patterns, it does not reveal the extent of the effect. This means that other methods should
be applied to estimate the magnitude of the effect.

Supplementary Materials: The following supporting information can be downloaded at https:
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