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Introduction

Ever since the seminal work of Sjaastad (1962) and Harris and Todaro (1970) economists have
modeled migration as an investment decision under uncertainty. In this, decision makers pay the
financial and psychological costs of immigration up front to reap the uncertain benefits of higher
expected lifetime utility later. Theory thus implies a close link between risk attitudes and the propensity
to migrate. If migration is an individual level decision and income in the prospective region of
immigration is more uncertain than at home, more risk averse individuals will have a lower propensity
to migrate (Heitmiiller, 2005). Similarly, the most risk tolerant migrants should self-select to countries
or regions with the highest risk (see e.g. Chiswick, 1978; Borjas, 1987). If, by contrast, migration is a
household level decision, members of more risk averse households may be more willing to migrate to
diversify income risks (Katz and Stark, 1986; Chen et al., 2003; Dustmann ef al. 2017).

So far, however, only few contributions have empirically analyzed the impact of risk aversion
on the propensity to migrate. Those that do (Bonin et al., 2006; Conroy, 2009; Jaeger et al., 2010; Akgiic
et al., 2016; Dustmann ef al., 2017) predominantly focus on the risk attitudes of immigrants relative to
the receiving country’s (or region’s) population and consider either exclusively migrants within a
country or international migration. They also lead to contradictory results. Jaeger ef al. (2010) find that
individuals migrating between German regions are more risk loving than their immobile counterparts.
Conroy (2009) finds similar evidence for emigrants from rural Mexico. By contrast, Bonin et al. (2006)
find that — after controlling for other personal characteristics — immigrants from abroad in Germany are
on average more risk averse than natives, and Akgiic ef al. (2016) as well as Dustmann et al. (2017)
show that the same applies migrants from rural to urban China.

Knowledge on the risk attitudes of migrants relative to their respective source country’s (or
region’s) population and on the impact of risk attitudes on migration decisions in settings where

decisions on internal and international migration are made simultaneously is much more limited. To the



best of our knowledge only Jaeger et al. (2010), in their robustness section, consider the impact of risk
aversion relative to the sending region’s population, while Nowotny (2014) analyses the effect of risk
aversion on migration and cross-border commuting intentions. Both studies find that emigrants are more
risk loving than persons who did not emigrate (or are unwilling to migrate or commute across borders)
from their respective home regions. Also, to the best of our knowledge, no study has yet considered the
decision to migrate within and across countries simultaneously.

The current paper uses a large-scale individual level data set (the Life in Transition Survey) to
assess the impact of individual level risk aversion relative to the sending regions’ population on both
the propensity to migrate abroad and within a country. This data provides information on migration
intentions for 30 developed European and formerly communist countries that according to estimates by
Ozden et al. (2011) account for 20% of worldwide migrant stocks. It also contains information on a
measure of risk aversion, whose reliability has been experimentally validated in a study by Dohmen et
al. (2011).

This allows us to extend the empirical literature on the impact of risk aversion on migration
decisions in three directions. First, by using data on migration intentions, the current paper considers
potential migrants relative to their sending country prior to migration. This has the advantage that issues
related to the potential impact of migration experiences on risk attitudes, which may be a cause for the
endogeneity of risk attitudes in data on actual migration (see Jaeger et al., 2010), are of a lesser concern
in our case. Furthermore, although not all intended migration is realized, previous research has shown
that migration intentions are a predictor of actual migration (De Jong et al., 1985; Lu, 1998; Kan, 1999;
De Jong, 2000; Kley, 2011; van Dalen and Henkens, 2012; Docquier et al., 2014) and are driven by the
same determinants as actual migration decisions (Huber and Nowotny, 2012). Second, based on a simple
model of self-selection of immigrants the paper considers migration intentions within and across

countries in a unified framework. This allows us to test whether risk aversion has a stronger or weaker



impact on the willingness to migrate within a country or abroad. Third, we provide an analysis of the
missing variable bias induced by failing to account for risk aversion in standard migration regressions
on variables that have been shown to be robustly correlated with risk aversion in previous research (e.g.
by Bonin ef al., 2006; Dohmen et al., 2011). Here we focus on the impact of this bias on the impact of
gender, age and education as these are included in most empirical investigations of the propensity to
migrate. Of these, gender may be particularly relevant, as previous work has often found sizeable gender
differences in migration intentions (see e.g. Madden, 1981; Faggian et al., 2007).

We find a very robust and statistically significant negative impact of risk aversion on both the
willingness to migrate within countries as well as to migrate abroad. This impact is also robustly larger
for the willingness to migrate abroad than the willingness to migrate within a country. These findings
apply to virtually all countries considered in the current analysis. They are also robust across various
specifications and to using alternative measures of risk aversion as well as different measures of the
willingness to migrate. We, however, also find some variance in the size of the impact of risk aversion
on the willingness to migrate. Depending on the country a centered on standard deviation increase in
risk aversion reduces the probability of being willing to migrate within a country by 2.6 to 13.6
percentage points and the willingness to migrate abroad by between 3.1 to 14.9 percentage points.
Consistent with our theoretical model these differences are positively correlated to measures of source
country risks. Finally, the omission of risk aversion in migration regressions has a strong impact on
results for other variables included in the regression. In our baseline specification, including risk
aversion reduces the marginal effect of gender and age by around one third each.

Theory, Method and Hypotheses

To motivate the empirical analysis, we consider a region that is populated by individuals that

have constant absolute risk aversion (CARA) indirect utility functions u(wy;;, ) = —e ~%Vik /q;, with wy,

the (risky) income of individual i in location k and a; the coefficient of absolute risk aversion.



Individuals choose between staying in their region of current residence (denoted by h), moving to
another region of their own country (denoted by e) or moving to another country (denoted by a).
Individuals differ in their degree of risk aversion and in their migration costs for moving within the
country and abroad (denoted by 7;, and 7n;,, respectively). The former is known both to the individuals
and the researcher; the later are bivariate normally distributed among the population, known to the
individuals but unobserved by the researcher.

If individuals stay at home they earn an uncertain lifetime income of w;y, = p;, + &, With iy,
expected earnings and &, a normally distributed (with mean zero and variance 0,,2) region-specific
shock to wages. If they move to another region (either in their home country or abroad) they have to pay
migration costs and earn a lifetime income wy, = U, + pri€in + i (With ke{a, e}) where ¢, is also
normally distributed with mean zero and variance o} > and uncorrelated to the costs of migration.2 Under
the assumption of a CARA utility function and normally distributed income shocks the Arrow-Pratt
approximation is exact (see Eeckhoudt er al., 2011). Therefore, after substituting the wage equations
into the utility functions and taking expectations, the expected utility associated with staying in the
region of residence is E(u(w;)) = e~ ®i(Hin=0n>ai/2) /a;. that of moving abroad E(u(w;,)) =
e~ ®i(Hia=Nia=ai(Pha®on’ +0a")/2) /a; and that of moving to another region in the same country
E(u(wy)) = e~ %ilkie=nie=ai (phe20h2+ae2)/2)/ai‘

An individual will prefer to move abroad rather than stay (i.e. be willing to move abroad) if

Uia — Min — @i(02% — (1 = pra®)on?)/2 > 1n;, and prefer to move to another region of the same

2 This definition of wage shocks abroad and in the other region of the same country ensures that wages at home
are correlated to w;, and w;, with the coefficients of correlation equal to py, and to py,, respectively. The model
could easily be extended to allow for correlation between &, €;x, and ;.. This would, however, add few insights

but substantially increase notation.



country rather than stay (i.e. be willing to move within the country) if p;, —uin —
ai(o'ez - (1 - phez)o-hz)/z > nie~3
Letting I* be a dummy variable to indicate if a person is willing to migrate abroad and I° an

indicator of willingness to migrate within a country, the decision rule of the individual is given by:

1% = {1 if Hia — Hin — ai(o-az - (1 - phaz)o-hz)/z > Nia (3)
0 else
and
]e = {1 if  Mie — Win — ai(o'ez -(1- phez)o-hz)/z > Nie 4)
0 else

If n;, and 7n;, follow a bivariate normal distribution with zero mean and correlation coefficient p this
gives the standard bivariate probit model. The parameters of equations (3) and (4) can therefore be
jointly estimated through maximum likelihood estimation of a bivariate probit model (see Greene, 2011,
p- 738 or Cameron and Trivedi, 2005, p. 522 for details). In this model, the correlation coefficient p can
be estimated along with the parameter vectors. If p = 0, the bivariate probit collapses to two separate
probits; whether this is the case can be tested empirically using a LR or Wald test. In addition, the
probability of observing an individual to be willing to migrate abroad rather than staying at home is
P(I*=1) = ®(ujq — Uin — aifs) and to be willing to migrate within in the country is P(I¢ = 1) =
® (Ui — Hin, — a;fe), with ®(.) the normal distributions functions and 8, = [(1 — ppg2)on? — 0,%]/2
and B, = [(1 — pre?)on? — 6,%]/2 the coefficients to be estimated.

As long as income risks in the other regions of the country and abroad are larger than at home

(i.e. 0,2 > 03,% and 0,2 > 0,?), therefore the estimated coefficients on the risk aversion variable (S,

3 Additionally, individuals prefer moving abroad over moving to another region in the same country if f;, — ;e —
@;(0,% — 0.2 + (Pra® — Pre?)on?)/2 > Mg — Nie. This equation is necessary to fully describe the actual choices
of individuals in a data set on actual migration decisions. As will become apparent below it is, however, not

necessary to describe the stated preferences of potential migrants in the current context.



and f3,) are negative and the probability of an individual to be willing to migrate abroad and within the
country decreases with increasing risk aversion. Similarly, under this assumption the coefficients will
be less negative the higher the region-specific risk in the sending region (o3,%) and will also be smaller

for the willingness to migrate within the country than for the willingness to migrate abroad if .2 —

0,2 > ahz(phez—phaz). Consequently, this theoretical framework suggests that the coefficient of risk
aversion on the willingness to migrate abroad is more negative than that on the willingness to migrate
within the country if the variance of wages in the other region of the country is smaller than the variance
of wages abroad (i.e. whether (1 — pp42)0,% — 0,2 > (1 — ppe?)on? — 0,2). In addition, it yields two
testable hypotheses: The first of these states that the marginal effects of risk aversion on the marginal
probability to migrate within the country and abroad are negative. The second states that these marginal
effects are increasing (i.e. less negative) in gy, 2.
Data

To test these hypotheses, we use data from the second wave of the European Bank for
Reconstruction and Development’s Life in Transition Survey (LiTS) conducted in 2010. This is one of
the standard datasets for the analysis of social developments in formerly communist economies and has
amongst others been used by Nikolova and Sanfey (2016), Cojocaru (2014) and Broulikova et al.
(2017).* It collected information on 29 post-communist countries as well as on six comparator countries
(France, Germany, Italy, Sweden, the United Kingdom and Turkey) that never experienced transition
from a planned to a market economy. Of these countries we had to drop 5 (Georgia, Kazakhstan,
Moldova, Russia and the Ukraine) because of a failure of our models to converge. In sum therefore, the
current paper considers 30 countries. These accounted for over 20% of the worldwide stock of foreign

born according to the recent estimates by Ozden et al. (2011). For each of these countries the survey

4 We focus on the second wave of this survey as its’ first and third wave contain no or incomparable questions on

mobility intentions. We will, however, also consider the third wave in some of our robustness checks below.



randomly selected 75 (in Uzbekistan, Serbia, Poland, and the UK) or 50 (in all other countries) local
electoral units and subsequently randomly choose 20 households within each local electoral unit and
one person within each household as a respondent.

The questionnaire included two separate questions on respondents’ willingness to migrate
abroad and within the country.® In these respondents were asked, whether they would be willing to move
abroad or to another region of the same country for job related reasons. Persons who answered the first
question affirmatively were encoded as willing to migrate abroad and those that answered the second
question positively were encoded as willing to migrate within the country. Furthermore, persons were
asked to rate their general willingness to take risks on a scale from 1 to 10, where 1 implied
unwillingness to take risks at all and 10 a high willingness to take risks. This question is almost a word
by word translation of a similar question in the German socio-economic panel, which has also been used
by Jaeger et al. (2010) and was shown to have a high behavioral validity by Dohmen et al. (2011). It
was therefore used to construct the preferred risk aversion indicator in the analysis by inverting the scale
of this measure such that 10 indicates the highest possible risk aversion and 1 the least risk averse
response.

As the questions for the dependent variable survey job related mobility intentions we focus on
the working age population (between 16 and 65 years old). After excluding persons with missing
information, we end up with 23.480 observations in total and between 585 (Estonia) and 1124 (Poland)
individual level observations from each country. Figure 1 shows scatterplots of the share of respondents
willing to migrate abroad and within the country and the average willingness to take risks at the country
level. The shares of respondents willing to migrate abroad and within a country exhibit substantial

variation across countries: On the one extreme, in Tajikistan only 9.5% of the respondents stated that

5 The wording of the questions and coding of the key dependent and independent variables is explained in detail

in the data annex to this paper.



they would be willing to migrate to another region of their country for job related reasons. At the other
extreme, the same applied to 53.8% of the respondents in France. The willingness to migrate abroad was
also lowest in Tajikistan, where only 14.7% of the respondents stated that they would be willing to move
abroad for job related reasons, but highest in Macedonia where this applied to 49.6% of the respondents.
In general, the share of respondents willing to migrate abroad is strongly correlated with the share of
those willing to migrate within their respective countries (coefficient of correlation: 0.74) at the country
level (see the top panel of Figure 1). In accordance with the findings of previous literature (see e.g.
Fidrmuc, 2004; Andrienko and Guriev, 2004; Fouarge and Ester, 2009; Paci ef al., 2009, Huber and
Mikula, 2018), the willingness to migrate abroad as well as within the country as a rule is higher in the
developed Western European than in the post-communist countries and lowest among the former Soviet
Union countries.

The average risk aversion by country varies slightly less across countries: the highest average
risk aversion (of 7.6 on a ten-point scale) is reported among respondents in Tajikistan, the lowest in
Montenegro (5.2). Nevertheless, the average risk aversion at the country level is significantly (at the 5%
confidence level) and negatively correlated with both the willingness to migrate within the country as
well as abroad (with correlation coefficients of -0.39 and -0.49, respectively): countries whose
respondents exhibit higher average risk aversion also tend to have lower shares of respondents willing
to migrate within their respective country and abroad (see the middle and bottom panels of Figure 1).

While these between-country results provide preliminary evidence for a significant relationship
between risk aversion and mobility intentions, this paper analyzes the question whether such patterns
can also be found at the individual level within countries while controlling for other individual
characteristics. We therefore estimate the bivariate probit model defined in equations (3) and (4) using
two different sets of control variables. The first of these includes only age, gender and household size

as well as a set of dummy variables for educational attainment levels (secondary and tertiary with



compulsory as a base category), married persons and households with children as controls. The second
specification further controls for the number of years a respondent has lived in the same town or village,
homeownership and being unemployed, self-assessed wealth (in quartiles) as well as social capital
(proxied by generalized trust and the number of memberships in clubs and civil society organizations)
which were also collected in the LiTS and have been shown to be correlated with both risk aversion and
the willingness to migrate in previous literature (see e.g. Faggian et al., 2007; Bonin et al., 2006;
Dohmen et al., 2011). This additional specification thus assesses the impact of potential missing variable

bias on our estimates.

{Figure 1 Around here}

{Table 1 around here}

Table 1 reports the means and standard deviations of the dependent and control variables
separately for individuals with risk aversion levels above and below the median risk aversion across all
30 countries in the sample (6 on a 10-point scale). As can be seen the share of respondents who are
willing to migrate both within their country of residence and abroad is substantially lower among those
with above-median risk aversion. Further, in accordance with previous literature (e.g. Bonin et al., 2006;
Dohmen et al., 2011) among males, singles, and renters are overrepresented among the less risk averse
and people with low risk aversion are younger and better educated. Persons with low risk aversion are
also more likely to have resided in the same town and village for a shorter time, to participate in more
clubs and civil society organizations and to consider themselves as very wealthy. Having children or

being unemployed, by contrast, are not strongly correlated with risk aversion.
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Results

According to the estimation results higher risk aversion reduces the willingness to migrate both
within a country and abroad in virtually all countries (see Table 2).° In the baseline estimation (reported
in the left-hand panel of table 2), the marginal effect on the willingness to migrate abroad are mostly
negative. Positive (but statistically insignificant) marginal effects are only found in Kosovo. The
negative marginal effects are also statistically significant (at least at the 10% level) in almost all
countries. The few exceptions (Kosovo and Kyrgyzstan in the case of the willingness to migrate within
the country and Albania and Kosovo in the case of the willingness to migrate across borders) may also
be due to Type II errors. In addition, the marginal effects of risk aversion on the willingness to migrate
within the country are mostly (in 21 of 30 cases) weaker than on the willingness to migrate abroad,”
although they differ statistically significantly from each other (at the 5% level) in only five countries
(Bosnia, Hungary, Montenegro, Tajikistan and Turkey). Furthermore, the estimated coefficients p of
the bivariate probit model range between 0.605 and 0.946 and are statistically significant at the 1% level
in all countries. This suggests a strong positive relationship between the unobserved factors that affect
both the willingness to migrate within a country and abroad. This thus supports the use of the bivariate
probit model over separate probit regressions and suggests that, as predicted by our theoretical model,
stochastic migration costs within the country and abroad are highly correlated on an individual level.

Results hardly change when increasing the list of control variables. The marginal effects in the
extended version of the model (in the right-hand side of Table 2) are hardly affected by the increased
model size in most countries considered. The only relevant change is that the marginal effect of the

willingness to migrate within a country, which was previously significant at the 10% level for Romania

6 Full regression outputs for all specifications shown in this paper are available from the authors upon request.
7 This applies both when considering the absolute coefficient size as well as when considering the coefficient size

relative to the share of persons willing to migrate abroad and within the country.
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and Turkey, is now insignificant in these 2 countries. For Romania, this also applies to the marginal
effect on the willingness to migrate abroad. Again, the marginal effects on the willingness to migrate
abroad are larger than the marginal effects on the willingness to migrate internally for 21 out of 30
countries, but they differ significantly in only six countries (Bosnia, Hungary, Montenegro, Sweden,
Tajikistan and Turkey). Also, the coefficients p are significant in all estimations. The estimated values
vary between 0.600 and 0.951, which once more suggests a strongly positive correlation in the error
terms of the two equations that make up the bivariate probit and supports the use of this model.

The size of the estimated marginal effects, however, differs substantially between countries.
Focusing on those countries where the estimated marginal effects are statistically significant at the 5%
level in our baseline specification a centered, country-specific one standard deviation increase in risk
aversion reduces the probability of being willing to migrate within a country by between 2.6 (Tajikistan)
and 13.6 percentage points (Germany) and the willingness to migrate abroad between 3.1 (in
Kyrgyzstan) and 14.9 percentage points (in Hungary). In the extended specification the centered effect
of a country-specific one standard deviation change in risk aversion varies between -3.1 (Tajikistan) and
-15.4 (Poland) percentage points for internal and -3.6 (Romania) and -16.6 (Hungary) percentage points
for external mobility intentions.

Explaining country differences

Theory suggests that these differences may be correlated to the sending country specific risks,
as sending countries with a higher country risk (o3 ) should also have a less negative coefficient estimate
for impact of risk aversion on the willingness to migrate (see section 2). Therefore, table 3 reports the
coefficient of correlation between the statistically significant country-level marginal effects of risk

aversion on the willingness to migrate and country level risk measures published by the Economist
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Intelligence Unit (2017) as well as with GDP per capita.® As can be seen be seen from this table the
correlation between the marginal effect of risk aversion and GDP per capita is negative: risk aversion is
less detrimental to the willingness to migrate both internally and abroad in poorer than in richer countries
(see also Figure A1). This may, however, be due to poorer countries also being riskier as - consistent
with theoretical predictions - the statistically significant marginal effects of risk aversion are positively
and statistically significantly correlated with both the overall risk assessment as well as with most of the
measures of country risk (see also Figure A2 in the annex) and the coefficients of correlation with these
risk measures are higher in absolute terms than those with GDP per capita. Surprisingly, the only
exception is the assessment of macro-economic risks. One possible explanation for this is that this
measure mostly focuses on short-term risks (such as the risk that the economy will experience recession
in the next two years or price instability in the same period) which are less relevant to long-term mobility
decisions than the more long-term risks assessed in the other measured dimensions.

Particularly strong correlations can be found between the marginal effect of risk aversion on the
willingness to migrate within a country and risks to political stability (which include for example the
risk of social unrest or the risk that international disputes and tensions will affect the country negatively,
see Economist Intelligence Unit 2017) as well as infrastructure risks. Concerning the marginal effect of
risk aversion on the willingness to migrate abroad the strongest correlations can be found with

government effectiveness risks (which considers among other factors also the quality of the bureaucracy,

8 The risk assessments used in Table 3 were published by the Economist Intelligence Unit (EIU) on the EIU website
and consist of expert assessments of various risk dimensions based on 70 quantitative and qualitative indicators as
well as an overall risk score. The derived risk measures vary between 0 and 100, with higher numbers indicating
a riskier environment. Although the risk assessments are made with a focus on risks to business profitability, the
issues addressed in the ten risk categories are also relevant for individuals (see Economist Intelligence Unit, 2017

for details).
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the prevalence of red tape, cronyism or corruption, and human rights abuses, see Economist Intelligence
Unit 2017 for details) and political stability.

The correlation of country level risks with the estimated marginal effects is also higher for the
willingness to migrate within the country than for the willingness to migrate abroad. While this is a little
surprising, one potential explanation for this would be that wage shocks are more strongly correlated
across countries than within countries if for example wage shocks are related to unmeasured skill
attributes of individuals and the prospective receiving countries have higher returns to skills than the
sending countries analyzed here (see e.g. Borjas, 1999). Alternatively, this could be due to a high
localization of certain risks in particular regions of a country. This would drive up the average riskiness
of a country and may lead to a high willingness of risk averse individuals to move from the high to the

low risk region within a country.

{Table 3 Around Here}

Robustness

To gauge the robustness of these results, table 4 reports two additional estimates. In the first
one, we use an alternative measure of risk aversion provided in the 2010 LiTS data. This is derived from
a question in which respondents were asked whether they would prefer a safe job with an average salary
and few chances of promotion to an unsafe job with an above average salary and good chances of
promotion. This question is a less reliable measure of risk aversion than our preferred one on account
the two jobs also differing in average wages and the reference to future job stability also linking risk
aversion and time preferences. Nonetheless persons preferring a safe job with an average salary and few
chances of promotion should be more risk averse than persons choosing the unsafe job with an above

average salary and good chances of promotion. We therefore replace the measure of risk aversion
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reported in table 2 by a dummy variable taking on the value of 1 if the person preferred the first over
the second job (and zero else).

The results (in the left-hand side panel of table 4) corroborate the previous finding of a negative
impact of risk aversion on the willingness to migrate. This applies even more strongly to the willingness
to migrate abroad than to the willingness to migrate within a country. In the case of the willingness to
migrate within the country, the measure of risk aversion is statistically significant (at the 5% level) and
of the expected sign in 19 of the 30 countries, while in for the willingness to migrate abroad this applies
to 22 countries. When significant, the marginal effects are negative throughout. The only exception is
the marginal effect of the alternative risk aversion measure on the willingness to migrate internally in
Turkey, which turns out to be positive and statistically significant.

In the second robustness check we use alternative measures of the willingness to migrate. These
are derived from questions in which respondents were first asked whether they planned to move abroad
in the next 12 months. Subsequently, those that answered no to this were asked whether they planned to
move within the country in the next 12 months. One advantage of this question is that it was asked both
in the 2010 and 2016 wave of the LiTS. Thus, we can extend the analysis to include both these waves
and augment the baseline specification by wave fixed effects to control for any time varying country
specific impact on the willingness to migrate. There are, however, also severe drawbacks to the use of
this indicator relative to the question analyzed above. One of these is that in most countries there are
only rather few people (mostly less than 8% of the respondents) who plan to migrate in the next year.
This implies that the response to this question offers only very little variance to be explained by the
independent variables. This also implies that the chances to identify the effects of risk aversion on
migration intentions are somewhat lower when using this question relative to the alternative used above.

Another drawback is that this question also only allows for an alternative measurement of the

willingness to migrate abroad (i.e. P(I* = 1)) that is consistent with the one used in the baseline
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specification. The measure of the willingness to migrate within the country, by contrast, is conditional
on being unwilling to migrate abroad (i.e. is given by P(I¢ = 1|I* = 0)). It is thus not directly
comparable to the marginal probability P(I¢ = 1) of the bivariate probit model analyzed above. As a
result, the responses to these questions were modelled by a multinomial probit model. In this the
dependent variable was 0 if the respondent answered that he/she was neither willing to migrate abroad
nor within the country, 1 if he/she was willing to migrate abroad (and maybe also within the country)
and 2 if he/she was willing to migrate within the country (but unwilling to migrate abroad). Furthermore,
the marginal effect of risk aversion on the willingness to migrate internally were compared to the
willingness to migrate within the country conditional on being unwilling to migrate abroad

P(I¢ = 1|I* = 0)) that can also be calculated from the bivariate normal estimation results.

{Table 4 around here}

As can be seen in the right-hand side panel of table 4, because of the low variability of the
dependent variable, the multinomial probit models estimated on a country by country basis do not
converge for all countries in this specification, and fewer of the estimated marginal effects are
statistically significant. This applies especially to the willingness to migrate within the country, where
only two marginal effects are significant at the 5% level (and a further three are on the verge of
significance). In part this is due to the focus on the conditional probability (given unwillingness to
migrate abroad), as many marginal effects on this conditional probability from the binomial probit model
(reported last column of table 4) are equally insignificant (and statistically significant at the 5% level
for only 8 of the countries analyzed). In part this is, however, also due to the low variance of the
conditional willingness to migrate within the country in this question, as the number of negative

significant parameters on the conditional migration probability is much lower in this analysis than in the
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previous one. Irrespective of this, however, the estimated marginal effects, even when not significant,
are negative in most countries considered (all but Albania, Bosnia, Croatia, Tajikistan and Turkey). For
the willingness to migrate abroad, by contrast, the results of this robustness check are statistically
significant more often and once more suggest a negative impact of risk aversion. Increased risk aversion
significantly reduces the willingness to migrate abroad (at the 5% level) in 8 of the 21 countries
considered and is on the verge of significance in another 4 countries. Furthermore, irrespective of their
significance the estimated marginal effects are negative for all countries but Bosnia (where it is
essentially zero).
The Impact of omitting risk aversion on other variables

Finally, to assess the potential missing variable bias arising in migration regressions in which
risk attitudes are not included, we compared the benchmark estimates of equations (3) and (4) which
include and exclude the risk aversion measure. In this analysis we focus on a comparison of the marginal
effects on the marginal probability to be willing to migrate within the country or abroad for gender, age
and education as these are included in most empirical investigations of the propensity to migrate and
have also been shown to be robustly correlated with risk aversion in previous research (e.g. by Bonin et
al., 2006: Dohmen et al., 2011). A summary of these results is reported in table 5. In this table the first
column of each panel reports the mean marginal effect across countries for each of the listed variables
while the second column reports the number of significant estimates for these marginal effects.
Furthermore, the left-hand side panel reports these statistics for specifications including the risk aversion
variable, while the right-hand side panel focuses on specifications excluding this measure and the last
panel reports the relative change in the average marginal effects between the two estimates when the
risk variable is excluded.

The exclusion of the risk aversion measure increases the marginal effect of gender on the

willingness to migrate within the country by 1.7 percentage points or around a third (31%) in average,
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compared to the benchmark estimate. The marginal effect of gender on the willingness to migrate abroad
increases by around 2.0 percentage points (31%). In addition, although gender remains to be a significant
determinant of the willingness to migrate abroad and within the country in 9 countries, the inclusion of
this variable renders gender insignificant in almost half of all countries where it is significant when risk
aversion is not included. This shows that risk aversion and gender are highly correlated, and that there
are distinct gender differences in risk aversion with men being less risk averse.

The effects of the exclusion of risk aversion on the parameter estimates for the education
variables is also pronounced. The marginal effect of the dummy variables for a completed tertiary or
upper secondary education on both the willingness to migrate within the country and abroad are 28% to
36% (or 1.1 to 2.8 percentage points) higher when risk aversion is excluded. The impact of excluding
risk aversion on the marginal effect of age is, by contrast, weaker as its exclusion reduces the estimated

marginal effect of age on the willingness to migrate within the country or abroad only 14%.

{Table 5 Around Here}

Conclusions

The results of the current paper corroborate standard migration theories which predict that, all
else equal, more risk averse individuals are less likely to be willing to migrate, and that risk aversion
should have a lower impact on intentions to migrate in riskier countries. Using a large-scale individual
level data set covering 30 countries that account for more than 20% of worldwide migrant stocks (the
Life in Transition Survey), we find a statistically significant negative impact of risk aversion on the
willingness to migrate both within countries as well as abroad in virtually all countries considered. This
negative impact is also robust across various specifications and to using alternative measures of risk

aversion as well as different measures of the willingness to migrate. Furthermore, consistent with such
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theories the strength of this impact is also larger in riskier countries and robustly larger for the
willingness to migrate abroad than the willingness to migrate within a country.

The results, however, also point to some stylized facts that cannot easily be accounted for by
these standard migration theories and that could be the focus of future research. In particular the strength
of the impact of risk aversion on migration intentions is more strongly linked to, for example, political
stability, government effectiveness and security risks than economic risks. This may suggest that such
long-term security risks are more important for the overall risk assessment of potential immigrants than
are the more short-term economic risks. Furthermore, the strength of the impact of risk aversion is also
more closely correlated to country risks for intentions to migrate within a country than for intentions to
migrate abroad.

Finally, from a methodological perspective the results indicate that the omission of risk aversion
in migration regressions has a strong impact on results for other variables included in the regression.
This applies mainly to the marginal effect of gender and education on the willingness to migrate abroad
and within a country. This may be of relevance for future research on the gender differences in migration
intentions as it suggest that a substantial part of the gender differences (but not all of them) can be
explained by differences in risk aversion between men and women.
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Annex 1: Coding of dependent and key independent variable

This annex describes the coding of the main dependent and independent variables.

Willingness to migrate — the dependent variables are constructed from two questions that read: “Would you
be willing to move elsewhere in our country for employment reasons?” and “Would you be willing to move
abroad for employment reasons?” Respondents could reply “yes” or “no”. Respondents that answered the first
question positively are considered to be willing to migrate within the country and those that responded
positively to the second question are encoded as being willing to migrate abroad.

Years of residence — is based on the question “How long have you lived in this city / town / village?”.
Respondents could either provide the number of years or state that they had lived in the city/town/village for
their whole life. For persons who responded that they had lived in the city/town/village for their whole life,
their age was entered as the years of residence.

Risk — is based on a question that reads “Please rate your willingness to take risks in general on a scale from
1 to 10, where 1 means that you are not willing to take risks at all and 10 means that you are very much willing
to take risks”. The scale of this question was inverted such that 10 indicates the highest possible risk aversion
and one the lowest.

Job Risk — is based on a question asking “I am now going to ask you a hypothetical question. Imagine you
could choose between two jobs, Job A and Job B. Job A offers an average salary, and not much chance for
promotion, but it is a safe long-term job, Job B offers a high salary, and a lot of chance for promotion, but
significantly less job security. Which job would you choose?”” Persons choosing job A were encoded as more
risk averse.

Memberships in clubs and civil society organizations — is based on a question that reads as “Here is a list of
voluntary organizations. For each one, please indicate, whether you are an active member, an inactive member,
or not a member of that type of organization”. The list of organizations was a) churches and religious
organizations, b) sport and recreational organizations and associations, c¢) art, music and educational
organizations, d) labor unions, e) environmental organizations, f) professional associations, g) humanitarian
and charitable organizations, h) youth organization and i) parties. The variable was formed by taking the count
of organizations of which the respondent was at least an inactive member.

Trust — this is based on a question asking respondents “Generally speaking, would you say that most people
can be trusted, or that you can't be too careful in dealing with people? Please answer on a scale of 1 to 5, where

1 means that you have complete distrust and 5 means that you have complete trust.”
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Figure 1: Scatterplots of mean willingness to migrate within a country and abroad and average risk
aversion by country
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Table 1: Summary statistics for dependent and independent variables by risk aversion

Risk aversion
< median > median Total

Variable Mean Mean  Diff. Mean S.D.
Willingness to migrate within country 0.386 0.221  0.165 *=*= 0.316 0.465
Willingness to migrate abroad 0.387 0.199  0.188 *** 0.307 0.461
Age 39.115 43.142 -4.027 *=** |40.819 13.360
Male 0.464 0.355 0.109 #xx* 0.418 0.493
Primary education 0.092 0.146 -0.055 0.115 0319
Secondary education 0.536 0.557 -0.021 == 0.545 0.498
Tertiary education 0.372 0.297 0.075 #** 0.340 0.474
Married 0.596 0.665 -0.068 **x* 0.625 0.484
Child 0.418 0.428 -0.010 0.422 0.494
Household size 3.267 3319 -0.052 = 3.289 1.704
Unemployed 0.142 0.133  0.009 =* 0.138 0.345
Owns home 0.809 0.837 -0.028 #**x* 0.821 0.384
First Quartile Wealth 0.214 0.319 -0.105 #xx* 0.259 0.438
Second Quartile Wealth 0.476 0.485 -0.009 0.480 0.500
Third Quartile Wealth 0.258 0.167 0.091 #xx* 0.219 0.414
Fourth Quartile Wealth 0.052 0.029  0.023 #xx* 0.042  0.201
Years of residence 29.919 33.221 -3.302 === | 31.316 16.820
Trust 2.957 2.861  0.096 #xx* 2916 1.047
No. of memberships in clubs and civ. soc. org. 0.937 0.710 0227 #xx 0.841 1.393
Observations 13,546 9,934 23,480

Source: LiTS 2010.
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Table 3: Correlation of significant country level marginal effects of risk aversion on the
willingness to migrate with various risk measures of the respective countries

Willing to migrate within country

Willing to migrate abroad

GDP per capita -0.545 H** -0.489 H#**
Overall risk 0.664 *** 0.538 ***
Security risk 0.639 *x* 0.490 ***
Political stability risk 0.698 *** 0.553 ***
Government effectiveness risk 0.604 *** 0.604 ***
Legal & regulatory risk 0.585 *** 0.511 ***
Macroeconomic risk -0.011 -0.110
Financial risk 0.646 *** 0.510 ***
Foreign trade and payment risk 0.578 *** 0.429 **
Tax policy risk 0.455 ** 0.393 **
Labour market risk 0.554 *** 0.479 ***
Infrastructure risk 0.662 *** 0.522 ***

Notes: *** p <0.01, ** p <0.05, * p <0.1. Only marginal effects that are significant at the 5% level are considered
when calculating the coefficient of correlation. Data source: Life in Transition Survey 2010, Economist
Intelligence Unit. Marginal effects calculated from baseline specification reported in Table 2.
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Table 5: The impact of omitting risk aversion on the marginal effects of gender education and age

Including risk Excluding risk Relative
Mean Number Mean Number change
marginal significant marginal  significant (at
effect (at 5% level) effect 5% level)

Gender Willing to migrate within the country 0.054 9 0.071 16 0.31
Willing to migrate abroad 0.064 10 0.084 19 0.31
Medium Willing to migrate within the country 0.039 6 0.050 8 0.28
education Willing to migrate abroad 0.038 5 0.053 7 0.39
High Willing to migrate within the country 0.070 7 0.095 12 0.36
education Willing to migrate abroad 0.084 10 0.112 14 0.33
Age Willing to migrate within the country -0.007 27 -0.008 28 0.14
Willing to migrate abroad -0.007 27 -0.008 28 0.14

Notes: Specifications control for age, gender, educational attainment and marital status, children and household
size. Data source: Life in Transition Survey 2010.
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Figure Al: Scatterplot of GDP per capita and marginal effect of risk aversion on the willingness to
migrate
Willingness to migrate internally
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Data source: Life in Transition Survey 2010, World Bank. Marginal effects calculated from baseline specification
in Table 2. For country codes see table Al in the appendix.



Figure A2: Scatterplot of overall risk assessment by country and marginal effect of risk aversion on
the willingness to migrate
Willingness to migrate internally
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Data source: Life in Transition Survey 2010, Economist Intelligence Unit. Marginal effects calculated from
baseline specification in Table 2. For country codes see table Al in the appendix.



Table Al: List of country codes

Country name Country code
Albania AL
Armenia AM
Azerbaijan AZ
Belarus BY
Bosnia BA
Bulgaria BG
Croatia HR
Czech Republic cz
Estonia EE
France FR
Germany DE
Great Britain GB
Hungary HU
Italy 1T
Kosovo KO
Kyrgyzstan KG
Latvia LV
Lithuania LT
Macedonia MK
Mongolia MN
Montenegro CS
Poland PL
Romania RO
Serbia YG
Slovakia SK
Slovenia SI
Sweden SE
Tajikistan TJ
Turkey TR
Uzbekistan Uz




