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Abstract

This study analyzes the relationship between migration
and inflation as well as the intervening role of interest rates
in selected OECD countries from 1995 to 2020, covering
periods of turbulence and tranquillity. The study finds that
migration increases inflation in the short run but lowers it

in the long run. In other words, the inflationary effect of
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3 migration is a long-run phenomenon. Additionally, we find
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that the high interest rates help mitigate the inflationary
effect of migration in the short run relative to the low in-
terest rates. Moreover, additional analysis using the panel
threshold technique further lends credence to the medi-
ating role of interest rates in the nexus, thus making our
results robust to alternative estimation techniques. These
findings have significant implications for policymakers re-

sponsible for managing inflation.

INTRODUCTION

The issue relating to migration and its attendant impact on the economy has been primarily discussed in the
literature (see Akgiindiiz et al., 2015; Asad et al., 2016; de Brauw et al., 2018; Dinbabo & Nyasulu, 2015; Ejaz
et al., 2022; Privara et al., 2023; Takahashi, 2019). While enough evidence suggests that migration is a growth-
enhanced strategy for the destination countries, an abundance of evidence equally relates migration to cause a
negative impact for both receiving and sourced economies. In essence, the effect of migration on inflation can be

explained from two different channels: goods demand and labour supply. When people migrate to other countries,
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it amounts to a higher demand for goods and services in the destination country. The need to respond to such
demand may, in the short run, lead to price growth and, by implication, high inflation. Similarly, on the supply side,
it has direct implications through higher labour supply from source countries. In other words, the contribution
from an increased labour supply force in the destination countries signals higher output growth, which could lead
to lower prices of goods and services.

In addition to the above, labour supply through migration directly contributes to output growth while at the
same time generating higher prices of goods and services through increased demand, as previously established.
However, an increased output growth occasioned by an increasing labour force will give a push to a rise in real
wages and marginal costs, which in turn brings about a higher inflation rate. Conversely, in the event of a major
shock to the labour supply through migration, workers' real earnings could decline significantly (Pefialoza Pacheco,
2022), particularly when the market is already saturated. In other words, more migrant inflow would result in a
decline in the value of the marginal product of labour, thereby reducing the associated wages and, by extension,
inflation. As for the sourced countries, migration amounts to brain drains or loss of productive human capital that
is necessarily required for output expansion.

Another channel, though still linked to demand, through which migration impacts inflation is remittances. The
economic theory of migration suggests that migration is fueled by the tendency to cater for household needs. This
suggests having a higher flow of remittances in the countries of origin immediately after migration. Therefore,
since the remittance flow is channelled through financial institutions, the tendency for higher investment op-
portunities is very much assured for the concerned economy. At the same time, the continuous flow of remit-
tances with demand pressure on the local economy can equally generate higher prices of goods and services
(Nepal, 2022). This is evidenced when considering how remittances are expended in the country of origin. In a
situation whereby the increased flow of remittances is expended on consumption goods, particularly imported
products, as against the investment on productive purposes, there is a tendency for inflation to rise. In some prior
studies, much of the remittance for the immediate households of the migrants is believed to be channelled to
consumption rather than for investment purposes (see Massey & Parrado, 1998). This suggests that migration can
constitute either an opportunity or a threat to price and economic growth in both countries.

The dicey influence of migration on inflation further elicits our interest in probing the nexus. However, our
intention in this regard is to investigate a possible connection between migration and price growth in countries
with low and high interest rates. The motivation for this is underscored by the possible intervening role of some
important macroeconomic variables, including interest rates,’ in this connection. For instance, in an economy
where there is a sudden influx of migrants, an appropriate response is expected from the supply side, perhaps
through the rising output to meet up with sudden demands or through rising prices. However, in an environment
with low interest rates, the possibility of rising output is more assured, as the investment cost is low. In other
words, an environment with a low interest rate is expected to have a low cost of living, which might eventually
encourage more migration (see Dinbabo & Nyasulu, 2015). However, while the foregoing is possible, the reverse
is expected to hold in an environment with a high interest rate. When interest rate is exceedingly high as demand
rises, two things are possible: either output is increased at a very high cost of production arising from the higher
interest rate or by maintaining the prevailing output level. If output increases, the rising cost manifests in the price
level. This is also true when the output level is unchanged at a higher level of demand. By further implication,
with a high interest rate, the cost of living is expected to be high. It indicates a possible fall in migration for the
concerned economy. This suggests that at any point in time, the nexus between migration and inflation may be
influenced by the prevailing interest rate level in either of the countries. Given the foregoing explanations, we test
the hypothesis of a positive nexus between migration inflow and inflation. Moreover, we postulate that interest
rates may mitigate the elevated influence of migration on inflation.

Essentially, we focus on the inflow of migrants into the OECD countries. Our interest in this group is premised
on the fact that most OECD countries are developed countries and are usually popular migration destinations for

migrants from developing countries (see International Organization for Migration, 2022).2 In addition, the OECD
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recognized the significant contribution of talented and highly skilled individuals to economic development and
adopted more favourable migration policies to continually make the countries more attractive to such individuals.
Consequently, between 2000/2001 and 2015/2016, for instance, the OECD's stock of migrants with tertiary
education expanded by 108%. Comparably, among working-age individuals with postsecondary education, the
proportion of migrants rose from 11% to 16% (OECD, 2019). However, inflation has been a major concern for the
OECD when compared to other groups such as G7, G20, and the Euro in recent times.® Could this be associated
with the inflow of migrants into this organization of countries? There is hardly any study that has paid attention
to this connection; hence, we attempt to fill this gap. Overall, consistent with our aforementioned hypothesis,
we find evidence of a significantly positive long-term relationship between migration inflows and inflation. This
result holds true for both tranquil and turbulent periods, represented by the pre- and post-GFC periods, respec-
tively. More so, the moderating role of high interest rates for the nexus is only prominent in the short run.

The rest of this paper is arranged as follows: Section Literature review presents the theoretical issues and
reviews some related empirical studies. Section Methodology and data presents the methodology and data,
as well as the summary statistics. Section Results and discussion discusses the results from our findings, while

Section Conclusion provides the concluding remarks.

LITERATURE REVIEW
Theoretical issues

Several theories have been referenced to explain the causes and effects of migration across countries (see
Castles, 2010; Crush, 2012; Mayda, 2010; Nwajiuba, 2005; Taylor, 1999). In some instances, migration was viewed
as a response to political and economic challenges in the countries of origin (the push factors). In another instance,
it was viewed to have resulted from a differential in well-being packages that are obtainable in both origin and
receiving countries (the pull factors). Specifically, the push-pull theory of migration maintains that factors such
as poverty, unemployment, political instability, and insecurity can force people to leave their countries of ori-
gin, while at the same time, the presence of some incentives such as better employment package, political free-
dom, adequate security, and the overall better life can constitute significant attraction factors in the destination
countries (see Dinbabo & Nyasulu, 2015; King, 2012). There are equally a series of models that have described
significant factors responsible for the initiation of migration and those responsible for the continuation of migra-
tion. While the neoclassical theory holds that wage differential is an essential factor that drives people from the
low-wage region to the high-wage region (see Massey et al., 1999), the evidence from the dual labour market
theory accounts that migration emanates from demand pressure for labour inputs needed in primary sectors in
the developed economies and the response through supply side in the less developed countries (see Piore, 1979).

The issue of migration has equally been linked to remittances in the sourced countries. The argument is that
migration flows can be explained by people's desire to ensure continuous income flows to cater to the households'
needs. As viewed by the new economics labour migration theory, the foregoing argument has extended implica-
tions on the countries of origin. In more particular terms, there is a greater chance of having high inflationary pres-
sure in the economy when remittances flow at a higher level, and further implications are possible for economic
growth (see Taylor, 1999). However, while the awareness of wage differential between sending and receiving
nations continues, developing countries may have no choice but to depend on richer countries for existence (see
Amankwaa, 1995). As people migrate, they continue to have linkage among their network, which implies that the
migration of people will continue. This can be further influenced by attractions and offerings such as financial
assistance, material, legal, and various international organizations' support.

The belief of neoclassical theory renders no connection between migration and business formation. Rather, the

theory holds that households can quickly obtain credit facilities from the financial sector for business purposes.
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Hence, the need for migration to secure investible capital could be more helpful. This position could be more robust.
According to the explanation offered by the new economics theory, business formation may be linked to business en-
terprises (see Taylor, 1999). Sometimes, people migrate because of the desire to fend for their immediate family, and
such desire is met through the frequent flow of remittances to them in their home countries. By directly investing the
amount in a productive business capacity, much pressure on loanable funds is reduced, forcing the prevailing interest
rate to fall. If, on the other hand, the money is saved, the availability of more funds in this market may lower interest
rates. While this holds for theoretical analysis, some empirical justification has also been offered where the connec-
tion between interest rate and economic output is negative. Thus, as interest rate reduces, investment is expected to
rise, output equally rises, and prices then fall (Dinbabo & Nyasulu, 2015; Stark & Bloom, 1985; Taylor, 1999).

Related empirical literature

While the literature on the migration-growth nexus is widespread, many relate migration to remittances (see
Asad et al., 2016). Many of these studies particularly find evidence that confirms that the flow of remittance
significantly or otherwise contributes to the welfare of the households of the migrants, the economic growth of
the sourced countries, and the price level (see Akay et al., 2014; Akcay, 2018; de Brauw et al., 2018; Nepal, 2022).
Moreover, in his research work, Shin (2021) emphasized the relationship between exchange rate fluctuations and
immigration policy. Another strand of literature in this regard paid attention to the possible implication of migra-
tion on the economic growth of destination countries through tourism (see Takahashi, 2019) and housing and food
prices (see Akgtindiiz et al., 2015). Further evidence has also been established between migration and unemploy-
ment (see Esposito et al., 2020; Latif, 2015).

Evidence also abounds for the connection between migration and earnings/wages (Cardozo Silva et al., 2023;
De Silva et al., 2010; Pefaloza Pacheco, 2022; Piyapromdee, 2021). The overarching evidence suggests a negative
impact of immigration on wages. For instance, De Silva et al. (2010) estimate the impact of large-scale in-migration
on regional earnings by comparing changes in average earnings in the non-traded, low-skill industries to corre-
sponding changes in the high-skill industries in the Houston and Dallas-Fort Worth MSAs prior to and following
the migration induced by Hurricane Katrina. They find evidence of a 0.7% decrease in the relative average payroll
in the Houston non-traded, low-skill industries compared to the change in the same industry group in Dallas.
Notwithstanding the overarching evidence of the influence of migration on macro-fundamentals, there has not
been a particular study on the migration-inflation nexus, which constitutes the gap this study attempts to fill.
As suggested by the theory, it is expected that some shared connection should play out between migration and
inflation. This is expected to be true for migrant-receiving countries and migrant-sending economies, although this
study focuses on the former. As an emphasis, we test the hypothesis of a positive nexus between migration inflow
and inflation. This is a clear departure from the migration literature as we delve into how the former influences

price growth in the destination country.

METHODOLOGY AND DATA
Methodology

We employ the panel autoregressive distributed lag (PARDL) approach to analyse the nexus between migration and
inflation in a number of OECD countries. The attraction to this technique is underscored by the underlying salient fea-
tures of the variables of interest, as shown in Table 2, where there is evidence of mixed order of nonstationarity, which
is typically one of the conditions for an ARDL-based regression model. In addition, we also find evidence of cointegra-

tion between migration and inflation as well as interest rate, enabling us to capture short- and long-run dynamics in
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the estimation process. In achieving the study's objectives, different models are specified. One, we examine the nexus
between migration and inflation. Similarly, this nexus is further examined during the tranquil (pre-GFC) and turbulent
(post-GFC) periods. Two, given the role of interest in the nexus as previously espoused, the influence of interest rates
along low and high interest rates is equally examined. Consequently, the first objective is captured by specifying the

panel autoregressive distributed lag model for the nexus between migration and inflation as:

r S

Acpiy = 0;cpijy_q + 0; + 6;mig;;_q + Z mACPij;_; + Z npAMIg; i + & + v (1)
j=1 j=0

where cpi;, denotes the consumer prices expressed in natural logs for country i over a specified period t; mig;, is the
explanatory variable, which denotes migration inflow expressed in natural logs; 6; is the state-specific intercept; A
indicates the first difference operator; ¢; is for the state-specific effects; and v;; connotes stochastic disturbance term.
Furthermore, while the short-run impact of migration inflow on inflation is #;, — &; / 9; measures the long-run effect. A
principal feature of cointegrated variables is their responsiveness to any deviation from long-run equilibrium. This fea-
ture implies an error correction model in which the short-run dynamics of the variables in the system are influenced
by the deviation from equilibrium (Blackburne Il & Frank, 2007).
The corresponding error correction form for Equation (1) can be specified as:

r S
Acpiy = 0;€;;_1 + Z nijAcpi,»vtfj + Z nijAmigiH +& 4+ vy 2)
j=1 j=0

where e;;_, is the error correction term and the speed of adjustment factor is 9; which measures how long it
takes the system to revert to the original equilibrium where it is confronted with shocks. In other words, if
0; =0, then there would be no evidence for a long-run relationship; however, for long-run equilibrium to exist,
the parameter is expected to be significantly negative. The closer the value of this parameter to one in abso-
lute terms, the quicker the adjustment of inflation to long-run equilibrium after a change in the independent
variable(s); otherwise, the speed of adjustment to equilibrium will be slow, and therefore, it will take a longer
period for the long-run equilibrium to be realized.

To capture more dynamics as enshrined in objective one, Equation (1) is further partitioned to allow for the
role of GFC in the nexus, wherein we employ a dummy to distinguish pre-GFC estimates from post-GFC (see
Appendix 1 for technical details). Further to the foregoing, and in realizing the second objective of this study, we
specify a model that shows the influence of interest rates along low and high interest rates on inflation:

ACpiy; =0;Cpije_q +0;+5;mig;;_y -d'fwmt +8;mig;;_1 (1 —d't°Wi”t)
r S

S
+ Z myACpi; + 2 nyAmig;, ;-diovint 4 Z nAmig;,_ (1—dP™) e+
=1 =0 =0

@)

where d{"‘”‘”t is the dummy variable for a low interest rate which is derived as any rate below the average for the OECD
countries, while the converse (that is, 1 — d't°W‘”t) is for the high interest rate.

Finally, we account for an important driver of inflation, which is output (using the Gross Domestic Product as a
proxy), whose theoretical foundation hinges on the new Keynesian perspective to output-inflation trade-off where
a negative relationship is hypothesized between output and inflation with a plethora of evidence supporting the
hypothesis at least in the short run (see, for a review of both the empirical and theoretical literature, Sim, 2021).

In terms of estimation, we adopt the two prominent methods for Panel ARDL analyses, namely the Pooled
Mean Group (PMG) (see Pesaran et al., 1997) and the Mean Group (MG) (see Pesaran & Smith, 1995) estimators.
The difference between the two estimators lies in how the long-run estimates are treated. While all the param-
eters, such as the intercepts, slope coefficients, and error variances, are all allowed to differ across groups in the

case of the MG estimator, the PMG estimator constrains the long-run coefficients to be equal across groups while
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the intercept, short-run coefficients, and error variances are allowed to differ across the groups (as would the MG
estimator). In order to choose between the MG and PMG estimators, the familiar Hausman test is performed,
where a non-rejection of the null hypothesis implies the adoption of the PMG while a rejection favours the MG
estimator (see also Blackburne Il & Frank, 2007).

Data

The dataset used in this study consists of OECD migration and inflation. The OECD immigration data used in this
study contains two indicators of migration: outflows of foreign population by nationality and inflows of foreign
population by nationality. The latter, which is the focus of this study, is taken to proxy migration inflow into the
OECD. The foreign population consists of people who still have the nationality of their home country. Therefore,
the outflow of the population by nationality implies the departures of foreigners who were staying in the OECD
countries on a permanent or temporary basis, while the inflow covers regulated movements of foreigners consid-
ered to be settling in the OECD from the perspective of the destination country. The start and end dates of our
annual data, as sourced from the international migration database of OECD Migration Statistics via 10.1787/data-
00342-en, are 1995 and 2020, respectively. More so, the data is adequately available for 21 OECD countries in the
case of the outflows and 30 OECD countries in the case of the inflows. Similarly, we source inflation (computed
as an annual percentage change in consumer price index) data on ‘Prices - Inflation (CPI) - OECD Data’ to explore
the relationship between migration and inflation in the OECD countries. While inflation is expressed in growth,

the unit of measure for migration is in thousands.

Summary statistics

Table 1 illustrates the summary statistics for our choice of variables under examination. The table summarizes the
two highlighted variables' mean, standard deviation, median, minimum, and maximum values. The reported mean
values represent the average values for each variable represented. On the other hand, the standard deviation shows
how clustered/dispersed the series are around their means. While the minimum shows the least value of each vari-
able during the analysis period, the maximum shows the highest value recorded for each variable. The table shows
that migration inflow ranges between 4620.96 and 975,839 for Iceland and the USA, respectively. This indicates that
the inflow of foreigners into the United States is the highest, on average, compared to other OECD countries. While
Japan has the lowest inflation rate, the level of inflation is the highest in Mexico, with 0.16 and 8.37, respectively.

Regarding dispersion of the series around their means, Germany has the highest dispersion for the inflow of
migrants. In contrast, the Slovak Republic has the least inflow, with 1739.09. Table 1 also suggests more price
instability in Hungary than in any other OECD country.

Moreover, we present a graphical representation of the relationship between migration and inflation for all the
OECD countries examined (see Appendix 2: Figure A1). The causal relationship between migration inflow cannot

be established at this stage. Hence, the validation is subjected to further empirical analysis.

RESULTS AND DISCUSSION
Some formal tests

One of the justifications for using the Panel ARDL model is that there is a concern about nonstationarity in the

model. Consequently, we perform some panel unit root tests to establish this condition. These tests involve those
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with the null hypothesis of unit root with common process (see Harris & Tzavalis, 1999; Levin et al., 2002) and
those that assume unit root with individual unit root process in the null hypothesis (see Im et al., 2003; Maddala &
Wu, 1999) including the one that also accommodates the presence of cross-sectional dependence in the null (see
Pesaran, 2007). We perform the test on the variables of interest, migration, and inflation as well as our control
variables, interest rates, and real gross domestic product (GDP). Overall, we are able to establish the problem of
stationarity in the Panel ARDL framework where the predictors of interest, that is, migration, interest rates, and
GDP, are I(1) series while inflation is an 1(0) series, particularly based on the Pesaran (2007) test, which is a more
powerful unit root test for panel data as it also accounts for cross-sectional dependence in the test process (see
Table 2 for the panel unit root test results). This mixed behaviour of the integration properties of the variables
further validates our choice of the Panel ARDL framework.

Further, we test for any possible cointegration in the model based on the error correction terms of the compet-
ing estimators used in this study, the PMG and the MG. Given the error correction representation of Equation (1)
in the form Acpi; = 9;€;;_4 + er:l 7GACPi;;; + Z}.S:O n;Amig;,_; + & + vi; the MG tests the following null and alter-
native hypotheses: H: 9; = 0 and H,: 9; < 0 where the null implies no cointegration and the alternative indicates
that at least one unit is cointegrated. For the PMG, however, the testable null and alternative hypotheses are
Hy: 0; = 0 = 0 of no cointegration and H,: 9; < 0 of panel cointegration, respectively. A non-rejection of the null
hypothesis in both cases simply suggests no cointegration, indicating non-causality from migration to inflation
rate. This, however, does not preclude causality from inflation to migration. The same intuition can be extended
to other alternative models estimated in this paper, including Equation (3) with and without GDP. Our results are
presented in Table 3A,B for testable equations with and without the additional predictor of inflation, which is
GDP. We find the presence of cointegration for the connection between migration and inflation as well as when
the roles of interest rate and GDP are accommodated. All the coefficients are correctly signed and statistically
significant at the 1% level. In other words, all the coefficients are negative and statistically significant, as expected
for cointegration to exist between the dependent and the independent variables. The formal tests have provided
the background for further analyses in terms of determining the long-run and short-run relationships between
migration and inflation, as well as the speed of adjustment when the system is confronted with a shock.

TABLE 3 (A) Panel cointegration tests [without additional control] and (B) [with additional control].

Migration-inflation and the mediating

Migration-inflation role of interest rate
MG PMG MG PMG
(A)
Cointegration test -0.0783*** -0.0582*** -0.182*** (0.0348) -0.152%**
(0.011¢) (0.0100) (0.0285)
No. of cross-sections 30 30 30 30
No. of periods 25 25 25 25
Total observations 750 750 750 750
(B)
Cointegration test -0.0692*** -0.0590*** 0.00212*** -0.130***
(0.0124) (0.00955) (0.000358) (0.0225)
No. of cross-sections 30 30 30 30
No. of periods 25 25 25 25
Total observations 750 750 750 750

Note: Standard errors in parentheses; ***p<0.01, **p<0.05, *p <0.1. The cointegration test coefficient is derived from
the coefficient of the error correction in the Panel ARDL model using alternative estimation methods, namely, the MG
and PMG estimators.
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Main results: Migration inflow and inflation nexus

We estimate our model equations using the MG and PMG estimators, then identify the more efficient of the two
estimators using the Hausman test results. A non-rejection of the null hypothesis implies the adoption of the PMG
estimator, whereas a rejection signifies the adoption of the MG estimator. Put differently, the PMG estimator is
the efficient estimator under the null, and the MG estimator is the efficient estimator under the alternative hy-
pothesis. Given that the Hausman test statistics are insignificant for all the estimated models, we conclude that
the PMG estimator is efficient for the examined nexus. We begin our interpretation with the error correction
term, which is the first set of coefficients reported in all the Panel ARDL results tables (see Tables 4-6). As previ-
ously noted, for long-run equilibrium to exist, the coefficient of the error correction term is expected to be signifi-
cantly negative, and the closer the value of this coefficient to one in absolute terms, the quicker the adjustment
of the dependent variable to its long-run equilibrium after a change in the independent variable(s); otherwise, it
will take a longer period for the equilibrium to be restored. As observed from all our results tables, we find that all
the coefficients for the error correction terms in the respective models are significantly negative, indicating the
presence of long-run equilibrium. However, the coefficients are small, implying that inflation may take a while to
return to long-run equilibrium after a change in migration inflows, among other variables.

The following steps establish an empirical link between migration inflows and inflation for the OECD coun-
tries. We examine the relationship between migration and inflation, following the established discussion in
Section Introduction (see Table 4). This relationship is examined for calm and turbulent economic periods proxied
by pre- and post-GFC, respectively (see Table 5). Similarly, the influence of interest rates along low and high inter-
est rates is also examined for the nexus (see Table 6). As previously noted and represented here for emphasis, high
interest rates can help to moderate inflation, at least in the short term, by reducing demand for goods and services.
This occurs because investment-oriented consumers may opt to demand less to take advantage of higher returns,
reducing prices. An influx of immigrants may increase demand, which can hike prices. Whether this relationship is
a short-term or long-term phenomenon or both remains unclear.

Following Equations (1) and (2), our results for the nexus between migration and inflation are shown in Table 4.
As previously noted, the PMG estimator is the efficient estimator given the non-rejection of the null hypothesis;
hence, our focus is on the corresponding PMG results. Note that Model 1A excludes the output proxy while

Model 1B includes it. This approach offers a form of robustness for the analyses and allows us to revisit the

TABLE 4 Migration-inflation nexus for the OECD countries.

Model 1A Model 1B
Variables MG PMG MG PMG
ec -0.0783*** (0.0117) -0.0582*** (0.0100) -0.0692*** (0.0124) -0.0590***

(0.00955)

D.Inmig -0.00270 (0.00370) 0.00343 (0.00351) -0.00263 (0.00407) 0.00187 (0.00361)
Inmig 0.0633(0.191) 0.0805*** (0.0120) 0.249* (0.129) 0.0928*** (0.0137)
D.Ingdp -0.0609** (0.0259) -0.0340** (0.0135)
Ingdp 0.254(2.998) 0.418 (0.281)
Constant 0.230*** (0.0433) 0.230*** (0.0368) 0.210*** (0.0433) 0.224*** (0.0335)
Hausman test 0.01 2.26
Observations 750 750 750 750

Note: Standard errors in parentheses; ***p <0.01, **p <0.05, *p <0.1. Inmig is the log of migration, and its coefficient
denotes the long-run estimate, while the D.Inmig is for the short run where the ‘D’ is the first difference operator; ec is
the error correction term. The Hausman test is performed to choose between the MG and the PMG estimators, where
a non-rejection of the null hypothesis implies the adoption of the PMG while a rejection favours the MG estimator.
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TABLE 5 Therole of GFC in the migration-inflation nexus for the OECD countries.
Model 2A Model 2B
Variables MG PMG MG PMG
ec -0.0631***(0.0178) -0.0593*** (0.0136) -0.0604*** (0.0182) -0.0607***
(0.0122)
D.pregfcmig -0.000926 (0.00345) 0.00323 (0.00336) -0.000238 (0.00383) 0.00177 (0.00340)
D.postgfcmig 0.000584 (0.00351) 0.00470 (0.00336) 0.00113 (0.00388) 0.00318 (0.00342)

pregfcmig 1.623(1.489) 0.0588*** (0.00929) 0.203** (0.0875) 0.0651*** (0.0111)
postgfcmig 1.560 (1.446) 0.0694*** (0.00899) 0.206** (0.0865) 0.0742*** (0.0106)
D.Ingdp -0.0428** (0.0214) -0.0289**
(0.0140)
Ingdp 1.241(1.982) 0.619** (0.250)
Constant 0.222***(0.0699) 0.242*** (0.0522) 0.230*** (0.0715) 0.243*** (0.0458)
Hausman test 2.60 3.43
Observations 750 750 750 750

Note: Standard errors in parentheses; ***p<0.01, **p<0.05, *p<0.1. GFC is the Global Financial Crisis; pregfcmig and
postgfcmig measure the long-run effects of migration on inflation under the pre- and post-GFC samples, respectively
(see the appendix for technical details), while D.pregfcmig and D.postgfcmig are for the short run. The ‘D’ is the first
difference operator; ec is the error correction term. The Hausman test is performed to choose between the MG and
the PMG estimators, where a non-rejection of the null hypothesis implies the adoption of the PMG while a rejection

favours the MG estimator.

TABLE 6 Therole of interest rates in the migration-inflation nexus for the OECD countries.

Model 3A Model 3B
Variables MG PMG MG PMG
ec -0.182***(0.0348) -0.152*** (0.0285) 0.00212*** -0.130*** (0.0225)
(0.000358)

D.highint_mig -0.00158 (0.00136) -0.00371* (0.00192) -0.00171* (0.000956) -0.00345*
(0.00192)

D.lowint_mig -0.000705 (0.00316)  -0.00179 (0.00344) 0.00130 (0.00352) -0.00290
(0.00337)

highint_mig -0.00348 (0.00570) 0.0801*** (0.00929) -0.439 (0.580) 0.104*** (0.0129)

lowint_mig 0.0831** (0.0372) 0.0698*** (0.00866) 7.464 (7.331) 0.0817***(0.0108)

D.Ingdp -0.0811*** (0.0193) -0.0394***
(0.0101)

Ingdp -6.935(34.47) 0.420*** (0.125)

Constant 0.682***(0.129) 0.545*** (0.0968) -0.0256 (0.0316) 0.453*** (0.0725)

Hausman test -117.00 6.20

Observations 750 750 750 750

Note: Standard errors in parentheses; ***p<0.01, **p<0.05, *p<0.1. highint_mig and lowint_mig measure the long-run
effects of migration on inflation under high and low interest rate environments, respectively (see Equation (2) for
technical details), while D.highint_mig and D.lowint_mig are for the short run. The ‘D’ is the first difference operator;
ec is the error correction term. The Hausman test is performed to choose between the MG and the PMG estimators,
where a non-rejection of the null hypothesis implies the adoption of the PMG while a rejection favours the MG

estimator.
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output-inflation tradeoff for the OECD countries. In line with our hypothesis, as indicated above, we find evidence
of a significantly positive relationship between migration inflow and inflation; however, this evidence only holds in
the long run under Models 1A and 1B in both scenarios. That is, as the population increases due to an increase in
the number of migrants in the OECD countries, there exists significant evidence (in the long-run) to support our
claim that an increase in the number of migrants exerts pressure on demand for goods and services, thus trans-
lating to rise in the prices in this ‘region’. This aligns well with the findings by Tanrikulu (2021), who equally finds
that Syrian inflow into Turkey spurs demand and consequently increases inflation and unemployment in Turkey.
This outcome also corroborates the error correction term, which suggests the presence of a long-run relation be-
tween migration and inflation in the OECD countries. It is important to note that migrating to a new country does
not immediately affect the overall prices of goods and services. This may be because it takes time for migrants to
settle into their new homes and find jobs that pay well, increasing their purchasing power and raising demand for
goods and services, ultimately leading to an increase in prices. Regardless of the presence of a control variable,
our findings indicate a consistent long-term relationship between migration and inflation, implying our results'
reliability under alternative specifications.

Subjecting the analysis to tranquil and crisis periods, our results (see Table 5) for the nexus are upheld in the
long run under Models 2A and 2B based on the PMG estimator. One instructive evidence here is that migration
drives higher prices, whether during tranquil or turbulent periods, although the impact seems higher in the latter
period. Furthermore, we examine the nexus (between migration inflow and inflation) for different interest rate
environments—low and high interest rates. The results for these are shown in Table 6, similarly focusing on the
PMG estimator given the non-rejection of the null hypothesis. We find that the asymmetric behaviour of high and
low interest rates is only evident in the short run, where high interest rates seem to moderate the inflationary
tendency of migration inflows. However, the moderating role of interest rates diminishes with time as migration
inflows raise prices regardless of the level of interest rates, whether high or low. In other words, interest rates
play a dominant role in the nexus in the short run when migration inflows are not observed in the market due to
the previously highlighted rigidities. However, as more migrants become employable and visible in the labour and
goods markets, the dominant role of interest rates in the nexus wanes.

Our findings have important implications for monetary authorities whose main goal is to control inflation.
Based on our research, keeping interest rates high to control the inflation caused by migration inflows can only
lead to short-term benefits. To address the long-term inflationary effects of migration inflows, authorities may
need to find more innovative solutions beyond traditional approaches, which typically involve interest rates.

Although this study does not focus on the connection between output and inflation, the results are worth not-
ing. There is a negative correlation between output and inflation in the short run, but in the long run, the relation-
ship is positive. This finding is consistent across the various model constructs in Tables 4-6. The reason for this
outcome is that an increase in output initially (in the short run) lowers prices. However, as more labour and capital
are employed to raise output even further, wages may rise, pushing prices up over time (in the long-run). This can
happen in two ways: cost-push inflation, which is caused by rising wages and increased demand for other inputs
from producers, and demand-pull inflation, which is caused by increased demand for goods and services due to
rising wages. Therefore, a positive relationship between output and inflation may not be farfetched, particularly

for emerging and developed economies such as those in the OECD countries.
Additional analysis: Panel threshold analysis for migration-inflation nexus using interest
rate as an intervening variable

As an additional analysis and to further establish non-linearity in the nexus between migration and inflation for

the OECD countries, we construct panel threshold regression models to determine the threshold effect (where
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the interest rate is used as the intervening variable) endogenously and test its significance. The estimated panel
threshold regression model takes the form (see Hansen, 1999; Wang, 2015):

inf,; = B + 01migi (i < @) + 0,mig; (D > @) + p; + € (4)

i=123, ...,N;t=1,23, ..., T.

whereinf is annual inflation; mig is the natural log of migration inflow; p is the threshold variable (interest rate); ¢ is the
threshold parameter that divides the equation into two regimes with coefficients 6, and 6,; y; is the individual effect
while e is the disturbance. The null hypothesis of no threshold effect (i.e., Hy: 8, = 6, implying a linear model) is tested
against the alternative hypothesis (i.e., H;: 6, # 6, which implies the presence of both non-linearity and threshold
effect). We generate the F statistic needed to assess the significance of the threshold effect using Hansen's (1999)
bootstrap design (see also, Wang, 2015)4

The estimated results of the interest rate threshold values across different samples, including pre- and post-
GFC sample periods, are shown in Table 7. These are in addition to the results offered for the full sample period.
The interest rate threshold values across the several samples are estimated to be significant at 16.41%, 19.91%
and 3.43% for full, pre- and post-GFC sample periods, respectively, wherein the threshold test confirms the same.
The impact of policy responses anchored on interest rates throughout the crisis can be seen by looking deeper
at the threshold levels before and after the GFC. To lessen the crisis' effects, central banks quickly lowered in-
terest rates to extremely low levels. To examine the intervening role of interest rates in the relationship between
migration and inflation for OECD countries, the lower and upper-interest rate regimes are activated. The results
show that when the interest rate is below the threshold values of various samples considered, an increase in
migration (up to the threshold level) is associated with a significant reduction in inflation across these samples,
barring post-GFC (which is not significant). On the contrary, as the interest rate is raised beyond these thresholds,
the implication of migration for inflation becomes significantly positive. Consequently, the higher interest rates
when the inflow of migrants becomes massive create additional pressure on the prices of goods and services in
the OECD countries. These mixed results across different regimes further lend credence to the plausible non-

linearity in the role of interest rates in the nexus between migration and inflation. These results provide additional

TABLE 7 Panel threshold results for migration-inflation nexus with interest rate as an intervening variable.

Regime dependent variable Full sample Pre-GFC Post-GFC
Inf_mig_0 -0.520*** (0.130) -0.366" (0.198) -0.0694 (0.210)
Inf_mig_1 1.226** (0.166) 1.609*** (0.238) 0.132(0.213)
Constant 8.056*** (1.448) 6.857*** (2.148) 2.193(2.400)
Threshold value 16.4121 19.9050 3.4342
Threshold test [debtgdp_O vs. 625.57*** 500.83*** 110.50***
debtgdp_1]

Observations 780 390 390

R-squared 0.511 0.599 0.231

Number of country_id 30 30 30

Note: While the dependent variable is inflation, the regime-dependent variable is migration, and the threshold variable
is interest rate. Standard errors in parentheses; ***p<0.01, **p<0.05, *p<0.1; Inf_mig_0 and Inf_Mig_1 denote the
variables above and below the threshold, respectively; the threshold effect test is F-test-based and the critical values
are given as 80.6649, 89.6663, and 109.9936, for full sample; 26.8377, 31.2176, and 48.1428, for pre-GFC; and
41.5025, 45.4672, and 55.7044, for post-GFC, for 10%, 5% and 1%, respectively. The F test involves the null hypothesis
of no threshold (implying a linear relationship) against the alternative hypothesis of the presence of threshold effect
(implying a nonlinear relationship).
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evidence in support of the panel's ARDL technique's findings regarding the mediating role of low interest rates in
the migration-inflation nexus.

CONCLUSION

In this paper, we have examined the nexus between migration inflow and inflation in 30 different OECD countries
using a panel ARDL approach that allows us to capture various short- and long-run dynamics in estimating the nexus
between our variables of interest. This technique is essential as it accounts for individual country characteristics in
the estimation process and accommodates a large number of cross-sections and time dimensions, as is the case in
this study. Importantly, our analysis is rendered for tranquil and turbulent economic periods proxied by the periods
before and after the global financial crisis, respectively. Afterwards, the OECD countries are divided into low- and
high interest rate environments. This is done to examine the intervening role of interest rate in the relationship
(between migration and interest rate). Given the demand pressure the former imposes on the goods and services
market, we hypothesize a positive relationship between migration inflow and inflation. True to this hypothesis, our
results show a positive relationship between migration inflow and inflation in the long-run, while it is non-existent
in the short run. We maintain that migration does not have an immediate impact on the overall prices of goods and
services due to various challenges that migrants face when settling in their destination countries. Typically, it takes
time for migrants to establish themselves in their new homes and secure employment that pays well.

After subjecting the analysis to calm and crisis periods, our results confirm a positive relationship between
migration and inflation in the long run. However, there is a tendency for the crisis period to have a greater im-
pact on the nexus. When we divide countries into low- and high interest rate environments, we observe that in-
terest rates have a significant impact in the short term. High interest rates help to control the inflationary impact
of migration inflows. However, this effect diminishes over time due to the increasing presence of immigrants in
the labour and goods markets. This increased visibility could lead to some price effects. Therefore, to control
this inflationary impact of migration inflows in the long run, monetary authorities may need to come up with in-
novative solutions beyond using interest rates. Nonetheless, the complementary threshold analyses rendered in
this study suggest some threshold levels for interest rates for this policy variable to be effective in moderating
the inflationary tendency of migration inflows. We hope the monetary authorities in the OECD countries will
find this outcome useful in their conduct of monetary policy actions. Nonetheless, we acknowledge the limiting
our research to the OECD countries may impede the generalization of the results. Therefore, we suggest that
future research extend these analyses to include various economic classifications, including the developing and
emerging markets, as well as the industrialized economies. Furthermore, rather than focusing on the destination

countries, the migration-inflation nexus could also be examined for the countries of origin.
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ENDNOTES

1When economies are affected by unanticipated shocks, central banks worldwide usually react to restore stability and
mitigate the impact of the shock (Aslam et al., 2023). Thus, conventional monetary policies are usually complemented
by unconventional ones owing to the limited scope to cut further or lower the conventional rate (monetary policy trap/
conventional monetary policy ineffectiveness). This is best captured under shadow interest rates, which measure an
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unobserved short-term interest rate consistent with longer-term rates that would have prevailed had the interest rate
lower bound not been binding (Krippner, 2014; Wu & Xia, 2016). Therefore, since migration inflow could also constitute
a shock - through the labour market - to an economy, various interest rate dynamics, including low- and high interest
rates, have been considered in examining the nexus between migration inflow and inflation.

2https://www.statista.com/chart/30815/top-destination-countries-for-international-migrants/#.
Shttps://www.oecd.org/newsroom/consumer-prices-oecd-updated-5-september-2023.htm#.

“The dynamic version of Kremer et al. (2013) is an extension of the panel threshold model utilized here, and in theory, it
entails adding the initial lag of the dependent variable as an additional regression to the model. However, as this model
relies on the IV GMM technique and requires small T, it is not taken into account because large time series observations
could result in an overabundance of instruments.
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APPENDIX 1

EQUATION DEMONSTRATING THE ROLE OF GFC IN THE MIGRATION-INFLATION

Ainfy=0;inf,_y +6;+ 6P mig;,_, + "B 4 5P mig, | ( 1—dPreste )

r S S
+ Z ”iinnfi,t—j + Z ngregchmigi'tij*dfregfc + Z n;ostgchmigmﬂ_*(1_d?regfc> vy (A1)
j=1 j=0 j=0
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In order to capture more dynamics in the nexus, a dummy is employed to distinguish pre-GFC from post-GFC

such that dfregfc and1-— df’egfc are their respective associated dummy variables.
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FIGURE A1 Graphs showing the relationship between migration inflow and inflation in the OECD countries.

8518017 SUOWILLIOD SA IR0 3|edt|dde au Aq peussnob e sapiie YO ‘8N J0'Sa|nJ 104 AReI1T8UIIUQ A8]IM UO (SUORIPUOD-pUe-SWLBIALIOY" A | 1A leId1BUT[UO//SANY) SUORIPUOD PUe SWis | 8U) 89S *[6202/S0/9T] Uo Akeiqiauliuo A8|IM 'Yoressay [OIPSIN Lol Unos Aq ZTEET BIWI/TTTT OT/I0p/woo A8 |imAkeiq1jpul|uo//sdny Wwoly pepeojunmod ‘9 ‘'v20e ‘SErzsart



MODELLING MIGRATION AND INFLATION NEXUS

UN MIGRATION

360000 400000 0
2000 000 60000
280,000
" 40,000
240,000 00000
30 000 4 10000030 o 000
25 ° 160000 0o 3 = 0
20 \/\ “\ ¢ 20 \
15 \/ 6 15 \
0 4 . / \\\ 10 \’\
05 2 \ / ™ = 05 - - -
00 0 ! 0 - 0 T T T
% % 0 @ MKW B % %8 W 02 06 06 08 1 2 M 16 18 2 % % 00 @ O 06 8D R WD % % W 2 M0 B 0D WK BN
T — — Mg — i — v — it T—
Portugal Slovak Republic Spain Israel
100000 000
800000
600000 6000
o0 12
4000
1000
0 8
0 000
10 \ 7 !
N\ 4
10 4 Vo - 2000 / 0
/ \\/ VM \ —~ / \ \/
- [
. - . / e 1 ’ \\/’/\ \/ \_/\
0 4 1 4
% 98 00 0 006 0B 0L M6 BN S % 0 0 0050 W D WL B W % % 00 0 04 060810 R 1B % % 0 0 04 06 08 10 2 W 6 18 N
— Migin — nf —Migin — inf — Migin — Inf — Migin — if
Ireland USA

N
J\/W

9% 98 00 02 04 06 08 10 12 14 16 18 20

AN o v s o

—— Mig_in —— Inf

FIGURE A1 (Continued)

1,400,000
120,000
1,200,000
80,000
1,000,000
40,000 800,000
4
0
; 600,000
2
1
0
1

9% 98 00 02 04 06 08 10 12 14 16 18 20

—— Mig_in —— Inf

8518017 SUOWILLIOD SA IR0 3|edt|dde au Aq peussnob e sapiie YO ‘8N J0'Sa|nJ 104 AReI1T8UIIUQ A8]IM UO (SUORIPUOD-pUe-SWLBIALIOY" A | 1A leId1BUT[UO//SANY) SUORIPUOD PUe SWis | 8U) 89S *[6202/S0/9T] Uo Akeiqiauliuo A8|IM 'Yoressay [OIPSIN Lol Unos Aq ZTEET BIWI/TTTT OT/I0p/woo A8 |imAkeiq1jpul|uo//sdny Wwoly pepeojunmod ‘9 ‘'v20e ‘SErzsart



	Migration and inflation nexus under high and low interest rate environments: Some panel data evidence
	Abstract
	INTRODUCTION
	LITERATURE REVIEW
	Theoretical issues
	Related empirical literature

	METHODOLOGY AND DATA
	Methodology
	Data
	Summary statistics

	RESULTS AND DISCUSSION
	Some formal tests
	Main results: Migration inflow and inflation nexus
	Additional analysis: Panel threshold analysis for migration–inflation nexus using interest rate as an intervening variable

	CONCLUSION
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES
	 APPENDIX 1
	 APPENDIX 2


