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A dynamic model of migration developed by Hatton (1995) has been

applied to the panel of 23 OECD countries observed during 1984–2001.

Migration flows have been found to have a tendency to overreact to

changes in economic conditions. Thus, simulations have shown that in the

Anglo-American group of countries (Australia, Canada, Ireland, UK and

USA) a given relative improvement in economic circumstances which

brings an extra 0.840 immigrants per 1000 population per year (334 800

in total) in the short run, brings somewhat fewer (288 700 in total) in the

long-run.

I. Introduction

This article starts from the position that migration

decisions are dynamic. It applies Hatton’s (1995)

model in which individuals maximize their lifetime

utility given the expected benefits and costs of moving

based on past observations. Dynamics in migration

flows may have important policy implications. It has

been observed (Camarota, 2004) that when the US

economic growth slowed down in early 2000s,

immigration did not fall immediately to its predicted

level but remained close to its pre-recession level for

some time. This phenomenon could be explained by

migration flows’ exhibiting some inertia.1 However,

apart from anecdotal facts reported in Camarota

(2004), there is no compelling theoretical argument

and little modern evidence on the direction of this

adjustment.

To answer this question empirically, we apply

Hatton’s model to a panel of 23 OECD countries

observed during 1984–2001. The dependent variable
is the net migration rate calculated according to

Eurostat’s (2004) methodology.2 The covariates

include a selection of variables used in previous

studies on the topic (Hatton and Williamson, 1998,
2002, 2003; Rotte and Vogler, 1998; Clark et al.,

2002; Fertig, 2001; Pedersen et al., 2004; Mayda,

2004), such as relative income, employment oppor-

tunities, immigrant population and demographic
variables. We find that migration indeed tends to

overreact to changes in economic conditions.

Implementing the scenario of a simultaneous change

in relative income, employment, labour force partici-
pation and lagged birth rate, we receive that

short-run changes in net migration rate are in most

cases larger than their long-run counterparts.

1 For anecdotal evidence see, for instance, The Economist, ‘Half a Billion Americans?’, 22 August 2002; The Economist,
‘Where The East Europeans Go?’, 24 February 2005.
2 The net migration rate is estimated using aggregate population data, as the difference between the total population growth
and the natural population growth (the birth rate net of the death rate). This standard method avoids inconsistencies in
migration accounting in different countries.
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II. The Model and Data

Hatton’s (1995) model results in an error-correction

process for migration, where the current change in net

migration rate in country i at time t is affected

both by its own lag and current changes and lags of

the explanatory variables. We estimate this model

on a panel of 23 OECD countries over the years

1984–2001. Definitions and basic summary statistics

for the equation variables are given in Table 1.

The descriptive statistics show that our sample

consists of relatively wealthy, urbanized and open

to trade countries with noticeable presence of

foreign population and sizeable net immigration.

As expected, the majority of our variables are

nonstationary, which issue we address in designing

the estimation procedure below.
The estimation proceeds in two steps. First, the

long-run equilibrium level of the net migration

rate, net�i1, is expressed as

net �it ¼ ai1grelworldit þ ai2erelit þ ai3foreignit

þ ai4urbanit þ ai5tradeit þ ai6labrelit

þ ai7br20it þ ai8tþ �i þ �t ð1Þ
Adding the short-run dynamics part,

Sit ¼ bi1�grelworldit þ bi2�erelit þ bi3�foreignit

þ bi4�urbanit þ bi5�tradeit þ bi6�labrelit

þ bi7�br20it ð2Þ
we obtain:

�netit ¼ Sit þ �i � netit 1 � net �it 1

� �þ "it,

i ¼ 1, . . . ,N, t ¼ 1, . . . ,T ð3Þ
Here N is the number of countries; T is the number

of years; �i is the error correction coefficient that

represents the speed of adjustment of the actual value
of net to its long-run equilibrium (1) within one
period, since the departure from it; �i and � t are,
respectively, country- and time-specific fixed effects;
and "it is a stochastic error following the usual
assumptions.

As can be seen from (2) and (3), we do not impose
the slope coefficient equality restriction in the
beginning, which comes at the expense of having to
estimate a great many of country-specific parameters.
To make the task feasible, we estimate (1) first, and
then continue with the main Equation 3 using the
residuals from (1). This option implies certain
restrictions on combinations of estimated coefficients
of Equations 1 and 3 to be valid.3 To make the model
parsimonious yet not losing the informative variety of
slope coefficients, we test their equality within the
following groups of countries:

Group 1 – Continental Europe: Austria, Belgium,
France, Germany, Luxembourg, Netherlands and
Switzerland;

Group 2 – Southern Europe: Greece, Italy,
Portugal and Spain;

Group 3 – Anglo-American countries: Australia,
Canada, Ireland, UK and USA;

Group 4 – Asia: Japan, Korea and Singapore;
Group 5 – Northern Europe: Denmark, Finland,

Norway and Sweden.
To avoid the spurious regression problem which

may be caused by some variables being nonstationary
(Table 1), we deal with them first. To find a
stationary linear combination of grel, foreign, urban,
trade and labrel, we estimate:

grelworldit ¼ c1iforeignit þ c2iurbanit þ c3itradeit

þ c4ilabrelit þ c5itþ vit ð4Þ
where vit ¼ c0i þ wit is the error term, c0i – fixed
effect, wit � Nð0,!2

i INTÞ. We have found wit

3 To see this, consider estimation of an error correction model with two explanatory variables:

�zt ¼ a�xt þ b�yt þ �ðzt�1 cxt�1 gyt�1Þ þ "t ðiÞ
The usual way of estimating it is converting it into a linear auto regressive distributed lag (ADL) model,

zt ¼ hzt�1 þ kxt þmxt�1 þ nyt þ pyt�1 þ ut

and apply a consistent estimator to it. Then one could reparameterize the estimated ADL into an ECM:

�zt ¼ k�xt þ n�yt þ ðh 1Þ zt�1 þmþ k

h 1
xt�1 þ pþ n

h 1
yt�1

� �
þ ut ðiiÞ

If, however, one proceeds by estimating

zt�1 ¼ cxt�1 þ gyt�1 þ et ðiiiÞ
and then the original error correction model with the residuals from (iii) in it, the implicit assumption is that the respective
coefficients in (i) and (ii) should be equal. There is no problem with it, at least from the point of view of econometric theory,
when variables are nonstationary in levels, as any correlation between the differences and levels of nonstationary variables can
only be spurious. Therefore, estimating Equation iii separately will not produce systematically biased slope coefficients.
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stationary and put it into the long-run equilibrium
(Equation 1) instead of all the nonstationary
variables:

netit ¼ bi1erelit þ bi2br20it þ bi3ŵit þ �it ð5Þ
The short-run dynamics part (2) of the main

Equation 3 is estimated at the final stage, using the
residuals from (5) lagged by one period to represent
the error-correction mechanism. We apply the
fixed-effects estimator. Restrictions of cross-country
equality of slope coefficients are tested at every stage
of estimation and found not to hold, which supports
our approach of treating the country groups
separately.

III. Estimation Results

To save space, in Table 2 we only report coefficients
on the main variables in our study: relative
income (grelworld), employment (erel), labour force
participation (labrel), 20-year lagged birth rate (br20),
and the error correction term (�) for all
countries studied.4 As can be seen, higher income
and employment opportunities attract immigration,
while demographic pressure (proxied by br20) deters
it. These findings are in line with the literature.

The focus of this study, however, is on the
error-correction coefficient, �, which shows the
share of the difference between actual and
equilibrium levels of net immigration reduced by a
1-year change in the net migration rate. Around 37%
of the difference between actual and equilibrium
levels of net immigration is eliminated per year in the
countries of groups 1, 3 and 5; and around 87%
in the countries of groups 2 and 4. These differences
in the speed of adjustment to equilibrium between

countries show diversity of individual countries’
experiences of economic migrations. In the group 1,
3 and 5 countries featuring slower speed of adjust-
ment it takes longer until a predicted outcome is
observed, since it is harder to combat the inertia in
migration flows. Therefore, declaring a migration
policy failure in a ‘slower-adjusting’ country on the
basis of observing a success of a similar policy
in a ‘faster-adjusting’ one may be premature,
since it might be the case that not enough adjustment
has yet occurred.

IV. Short- to Long-run Adjustment of Net
Migration Rates: A Simulation

To gauge the differences between short- and
long-term consequences of a given stimulus for
migration, we simulate the results of a given scenario
(see Clark et al., 2002 for a similar study).
The scenario we have chosen assumes a simultaneous
one-off one-SD increase in relative income, employ-
ment and labour force participation, and a decrease
in the lagged birth rate. These developments have
been observed in most of the countries in our sample
for the last few decades.

Simulation results are reported in Table 3. The
difference between predicted short- and long-run
effects of the chosen scenario on the net
migration rate is systematically positive (with only
two exceptions, Australia and Portugal), which
suggests that immigrants overreact to changes in the
economic environment at the destination country.
This is an unexpected finding, given that migration
costs can postpone a decision to move countries, even
if income differences create an incentive to move
now. On the other hand, admitting a possibility to

Table 1. Descriptive statistics

Variable Definition Mean SD Stationary

net Annual net migration rate, persons per 1000 of population 2.83 4.59 Yes
foreign Share of foreign population (%) 7.34 7.74 No
grelworld Log ratio of country per capita income and world average 1.49 0.43 No
erel Relative employment rate: country less OECD average (%) 0.13 3.74 Yes
urban Share of urban population (%) 76.44 12.86 No
trade Trade to GDP ratio (%) 80.60 58.26 No
labrel Relative labour force participation rate: country less world average (%) 0.30 4.60 No
br20 Birth rate lagged 20 years 16.62 4.14 Yes

Source: The World Bank World Development Indicators database, OECD Economic Outlook (various issues),
own calculations.
Notes: Stationarity has been tested using a selection of panel data unit root tests: LL Levin and Lin, BM Breitung and
Meyer, IPS Im, Pesaran and Shin tests.

4 Full set of results is available from the author.
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re-emigrate at some point allows for this effect to

happen. Thus, the short-run wave of immigrants

would gradually retreat due to difficulties in finding

employment, inability to assimilate, restrictive

immigration policy or genuine wish to return home

having earned some income abroad, thus reducing

migration pressure in the long-run.
This short- to long-run adjustment dynamics of

migration imply that policy makers in migrant

destination countries would observe more immigrants

coming shortly after an improvement in economic

conditions than the number based on long-run

predictions. Thus, our group-wide estimations for

the Anglo-American countries (group 3) show that a

simultaneous one-SD increase in relative income,

employment and labour force participation and a

one-SD drop in the lagged birth rate would result in

an extra 0.840 immigrants per 1000 population per

year (334 800 persons in total) in the short-run, and

0.725 per 1000 population per year (288 700 persons

in total) in the long-run. This difference between

the current net migration rate and its long-run

equilibrium level would last for several years

before convergence between the two finally happens.

Given the estimate of the error-correction coefficient

for group 3 of 20.37, it would take two years

to reduce the difference between the short- and

long-run responses by a half, and another 3 years

to cut it by 90%.
There seems to be a variety of dynamic adjustment

patterns across countries. The estimates for the group

3 countries (except Canada) do not show too wide a

gap between short-run and long-run changes in

migrant flows as a result of our scenario; therefore,

small dynamics can be observed there despite

relatively slow speed of adjustment. Quick adjust-

ment in the countries of groups 2 and 4 enables them

to get back to the equilibrium path promptly. On the

other hand, there are countries with a sizeable short-

to long-run impact gap and a modest speed of

adjustment, such as those in groups 1 (Continental

Europe) and 5 (Northern Europe) and Canada. These

would experience a long process of downward

adjustment of the current immigration to its ‘pro-

mised’ level, during which speculations may be heard

of the alleged failure of the two to converge.
However, significance of the error-correction coef-

ficients implies that convergence to equilibrium of the

Table 2. Estimation results for Equations 1–3

grelworld erel labrel br20

Group Country (1) (2) (1) (2) (1) (2) (1) (2) �

1

Austria

20.538

15.574

0.199 0.252 1.665

N/A -0.573

0.16 -0.373

Belgium
France
Germany
Luxembourg
Netherlands
Switzerland

2

Greece

45.821 0.856 0.287 11.017

0.963

-0.872Italy 0.188
Portugal -1.325
Spain

3

Australia

20.538 0.199 1.139 1.665

0.188

-0.373
Canada

0.963Ireland
UK
US

0.188

4
Japan

162.069 1.529

0.252

11.017 -0.872Korea
Singapore -1.325

5

Denmark

20.538 0.199 1.665 0.16 -0.373Finland
Norway
Sweden

Notes: Variables significant at 5% are highlighted in bold; at 10% italicised. Columns (1) and (2) report short and long run
impacts, respectively. Separate long run estimate for labrel is not available, as being a nonstationary variable it has been
included in a cointegrating Equation 4 with grelworld.
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net migration rate does take place. It is the relatively
slow speed of adjustment and large gap between the
short- and long-run levels of net migration rate that
together create the illusion of the actual immigration
persistently ‘overshooting’ its predicted level.

V. Conclusion

The dynamic approach implemented in this study
shows differences in response of migration to its
determinants in the short and long-run. There is a
tendency for the short-run migration response to
‘overshoot’ compared to its level sustainable in the
long-run. Therefore, policy makers in a destination
country should expect some short-run excess of the
actual migration over its predicted level.
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