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ABSTRACT

We analyze the relation between risk attitudes and household migration
decisions. Using data of rural-urban migrants in China and their family
members left behind, we obtain three key findings: (i) conditional on
migration gains, less risk-averse individuals are more likely to migrate;

(ii) conditional on own risk aversion, individuals are more likely to migrate
the higher the risk aversion of the other household members; and (iii)
conditional on average risk aversion, households with more dispersed risk
preferences are more likely to send migrants. These findings are in line

with a stylized model that we develop. Our results provide evidence that

the distribution of risk attitudes within the household affects whether a
migration takes place and who will emigrate. They also suggest that the risk
diversification gain to other household members may lead to migrations that
would not take place when decisions were made at the individual level.
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I. Introduction

Previous work has established a relationship between individual mi-
gration and the individual’s own risk aversion (see, for example, Jaeger et al. 2010; Gibson
and McKenzie 2011). When migration decisions are taken at the household level, how-
ever, risk preferences of other household members might also play a role. We investigate
for the first time how the probability of a household sending a migrant depends on the
distribution of risk attitudes within the household. The context we study is rural-urban
migration in China, where risk diversification is likely to play a relevant role.

To structure our empirical investigation, we develop a simple model of household
migration decisions, with heterogeneous risk preferences among family members in a
setting where the household chooses not only whether to send a migrant but also whom
to send. Migration decisions taken on the individual level are a special case of our model.
We show that as long as migrants are exposed to higher uncertainty than nonmigrants,
less risk-averse individuals are more likely to migrate, no matter whether the migration
decision is taken at the individual or household level. However, in the latter case, the
likelihood of an individual’s migration increases with the risk aversion of other household
members. Furthermore, migrations that would not take place under individual decision-
making, may take place when decided by the household. The model also implies that,
among two households with the same average risk aversion, the one with more variation
in its members’ risk preferences benefits more from a migration and will thus be more
likely to send a migrant.

Our empirical analysis focuses on three aspects. We first examine whether migrants
are indeed less risk averse than nonmigrants. We then explore whether and in which
way the risk aversion of other household members affects an individual’s migration
probability. Finally, we investigate which households send migrants and how this
depends on the distribution of risk preferences among the household members. We
find that individuals who migrate are less risk averse than those who do not migrate, a
result that lends further support to the findings of Jaeger et al (2010) and Gibson and
McKenzie (2011) for internal migration in Germany and international migration to
New Zealand, respectively. Investigating further how the migration probability of one
household member is affected by the risk aversion of other household members, we
show that among two identical individuals with the same risk aversion, the one whose
household members are relatively more risk averse is more likely to emigrate. Turning
to the last implication of our model, we show that among households with the same
average risk aversion, those with more dispersed risk preference are more likely to send
a migrant.

These findings indicate that the within-household distribution of risk preference is
an important factor that determines migration decisions across different households,
as well as among individuals within a household. To illustrate the implications of these
findings for migration flows, we calibrate our model in the final part of the paper to
illustrate that migration flows can differ considerably, depending on whether migration
decisions are taken at the individual or household level.

Our empirical focus is on internal migration in China. We base our analysis on uni-
que survey data that elicit willingness to take risks from both migrants and nonmigrant
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family members. As we explain in Section II, the Chinese institutional setting makes
household decision models a particularly appropriate tool for analyzing internal migration
(see Rozelle, Taylor, and deBrauw 1999; Taylor, Rozelle, and de Brauw 2003)‘l However,
the mechanisms we consider—both theoretically and empirically—are not specific to the
Chinese context and are generalizable to other settings where the household plays a role
in migration decisions of individual members, and where risk spreading is an important
component of those decisions.

Our work adds to the existing literature in various ways. The role of risk diversifi-
cation in migration decisions has been previously explored in the migration literature,
both when the migration decision is an individual choice (for example, Dustmann
1997) and when it is taken at the household level (see, for example, Stark and Levhari
1982; Rosenzweig and Stark 1989; Chen, Chiang, and Leung 2003; Yang and Choi 2007,
Yang 2008; Groger and Zylberberg 2016; Munshi and Rosenzweig 2016; Morten 2019).
Although these studies pinpoint risk diversification as a key element in a household’s
decision problem, they do not investigate how migration choices depend on risk attitudes
of other household members, nor do they discuss how the distribution of risk attitudes
within households may affect across-household migration decisions, which is the main
contribution of this study.

We also add new insight to the literature that investigates migrant selection using
models of individual migration decisions (see, for example, Borjas 1987; Borjas and
Bratsberg 1996; Chiquiar and Hanson 2005; McKenzie and Rapoport 2010; Dustmann,
Fadlon, and Weiss 2011; Fernandez-Huertas Moraga 2011; Angelucci 2015; Borjas,
Kauppinen, and Poutvaara 2019). Recent findings suggest risk aversion is negatively
correlated with both cognitive ability (Dohmen et al. 2010) and the probability of engaging
in entrepreneurial activity (Ekelund et al. 2005; Levine and Rubinstein 2017; Batista and
Umblijs 2014), thus pointing to it being a key factor determining immigrant success. Our
analysis adds to this literature by showing that the risk preferences of other household
members and their distribution within the household may determine who emigrates and
therefore affect the average risk aversion of the migrant population. Thus, if ability
and risk aversion are correlated, and migration decisions are taken at household level,
immigrant selection may also be determined by household circumstances and alterna-
tive household risk diversification strategies.

Section II describes the institutional background of internal migration in China.
Section III outlines our theoretical framework for the relation between individual risk
aversion and the household decision of whether to send a migrant and whom to send.
Section IV describes the data and reports descriptive statistics. Section V explains our
empirical strategy and reports the estimation results. Section VI provides a simulation
exercise. Section VII concludes.

1. The importance of household migration decisions as mechanisms to cope with unexpected negative shocks
is illustrated by Jalan and Ravallion (1999) for rural China, who show the poorest households passing up to 40
percent of income shocks onto current consumption. Further, Giles (2006) and Giles and Yoo (2007) show that
the liberalization of internal migration flows in China in the early 1990s provided rural household with a new
mechanism to hedge against consumption risk. Finally, Kinnan, Wang, and Wang (2018) show that improved
access to migration reduces the volatility of consumption or rural Chinese households and allow them to engage
in high-risk and high-return activities.
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II. Background

The total number of rural-urban migrants in China has increased from
around 30 million in 1996 to 169 million in 2016 (Chinese National Bureau of Sta-
tistics). However, despite the gradual relaxation of migration restrictions that occurred
during the last 20 years, and due to the household registration system in place (or
hukou), migrants in cities are treated as guest workers: they are still largely excluded
from social services and social insurances that are available to urban hukou holders
(Meng and Manning 2010). For instance, migrants (and their dependents) are rarely
covered by the city health insurance system in the case of illness, and their children are
excluded from urban local schools. Another important institutional arrangement, which
is relevant to understanding Chinese internal migration, is its land tenure system. Land
is collectively owned in rural China and allocated to households by local and village
authorities. In order to maintain the household entitlement to the land—which is the
most important safety net for all its members—some of the household members must
remain in rural areas to farm (Giles and Mu 2007, 2014).

In response to such an institutional setting, internal migration in China has predomi-
nantly been characterized by temporary and circular movements back and forth from rural
to urban areas. Most migrants leave their family members behind and maintain close
links.” Repeated short-term migration spells are common. In our sample, migrants spend
an average 9.6 months per year working in destination regions and the remaining 2.4
months athome (see Section IV.C). These institutional settings make household decision
models a particularly appropriate tool for understanding internal migration in China.

According to the Chinese National Bureau of Statistics, per capita net income in urban
and rural areas in the year 2009 (the year our survey data were collected) was 17.2 and
5.1 thousand yuan, respectively.3 According to the 2009 migrant survey of the RUMIC
survey (the data we use in this paper; see Section IV), migrants earn 1,800 yuan per
month in urban areas, approximately 2.2 times their estimated earnings in rural areas.

Despite this sizeable income gap, life in cities is hard for Chinese internal migrants.
They give up on whatever social services and insurances they had in rural areas to move
to places where most of these services and insurances are not available to them. In addition,
most migrants in cities are engaged in “3D” (dirty, dangerous, and demeaning) jobs that
their urban local counterparts are unwilling to take (see Meng and Zhang 2001; Meng
2012). In particular, they are disproportionally exposed to hazardous environments, being
more likely to work in high-risk occupations (for example, construction or chemical
industries), have strenuous working schedule, and lack safety equipment and cov-
erage with occupational injury insurance (Zhao et al. 2012; Frijters, Meng, and Reso-
sudarmo 2011). In addition, migrants receive lower pay than urban residents even within
the same occupation (Frijters, Gregory, and Meng 2015; Meng and Zhang 2001). These

2. On average, migrants send back 10-15 percent of their urban per capita income. For those with left-behind
spouse or children, transfers increase to 20-25 percent of their per capita income in cities (Meng, Xue, and Xue
2016).

3. This income gap reflects the gap between the average rural hukou households in rural areas and urban hukou
households and most likely overstates the gain in earnings experienced by rural migrants in Chinese cities.
Migrants, indeed, are unable to obtain most of the type of jobs available to an average urban hukou local worker,
being confined to occupations at the lower end of the distribution of urban jobs.
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working conditions combined with poor housing and no access to healthcare con-
tribute to generating serious health hazards (Du, Park, and Wang 2005). When jobs are
scarce, rural migrants are usually the first group of workers to be laid off (Kong, Meng,
and Zhang 2009). Lacking unemployment insurance, rural migrants are particularly
vulnerable during unemployment spells and may be forced to return home to avoid
starvation. Income variance is also large for migrants in employment. According to data
from the 2009 RUMIC migrant survey (see Section IV.A), migrants’ monthly earnings
have a coefficient of variation close to one, whereas for the earnings they would have
expected to make in their hometown, the coefficient of variation is only 0.58.

Despite the existence of a sizable rural-urban income gap, rural migrants in Chinese
cities are exposed to large uncertainty, making migration a rewarding but risky enter-
prise. Thus, similarly to other countries characterized by sizeable rates of internal mi-
gration, there is a trade-off between a household’s desire for income diversification, and
the higher risk an individual migrant faces.* This trade-off is one of the main features
captured in the model we present in the next section.

III. Theoretical Framework and Empirical Hypotheses

Our model extends earlier work on household migration decisions and
risk (for example, Stark and Levhari 1982; Hoddinott 1994; Chen, Chiang, and Leung
2003) by adding heterogeneous risk preferences among family members and allowing
the household to choose not only whether to send a migrant but also whom to send. We
consider rural households that choose to send one of their members as a migrant to a city
to diversify the household exposure to risk and improve overall household welfare. We
allow for household members to have heterogeneous risk preferences (Section III.A)
and derive the model’s implications for who will migrate (Section III.B and III.C) and
which households will send migrants (Section III.D).

A. Setup

Individual earnings y; in j=S (source) and D (destination) consist of a deterministic
component y; and a stochastic component €;, with E(€;) =0; V(g;) = sz; forj=S, D. We
assume that shocks to earnings in source and destination region are uncorrelated [Cov
(es€p)=0].> Migration from S to D incurs a monetary cost ¢ that is heterogeneous across
households, and equally allocated within households to all members.® Earnings in the
two regions are thus

(1) ys=ys+es

(2) yp=Yp—c+ep

4. In the context of rural Bangladesh, Bryan, Chowdhury, and Mobarak (2014) show that seasonal internal
migration movements can be profitable—although highly risky—choices, especially for households that are
close to subsistence.

5. Allowing for a nonzero correlation between shocks in source and destination regions does not change any of
our conclusions (analysis available from the authors).

6. Households may differ in wealth, access to credit, distance from the destination region, etc.
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For simplicity, we assume that each household consists of two members.” The degree to
which households pool their income is governed by the parameter o € [0, 1], where oo=1
represents perfect income pooling.® Total pooled income if one household member has
emigrated is therefore given by yg+ayp. Defining 7" and 3¥ as the individual dis-
posable income of the nonmigrant (NM) and migrant (M) household member, respec-
tively, we obtain:

-NM_YstOyp

®) 1+a

~ oys+Yp
4 M_ 22 P
@ 1+o

Consider the extreme cases o.=0 and o.= 1. If a =0, there is no income pooling, and
non-migrant and migrant receive ¥ = yg and 3 = yp, respectively. If instead o.= 1, each
household member receives half of the household’s total income: 7" =¥ = (ys +yp)/2.
While in the first case, the migrant is fully exposed to uncertainty in region D and no
within-household risk sharing takes place (which corresponds to the case of individual
decision making), in the second case, migration can reduce the overall household var-
iance in income, and the migrant and nonmigrant members face the same exposure to
uncertainty. In the intermediate case (0 <o < 1), individual disposable income is a
weighted average of earnings in source (ys) and destination (yp) region.

B. The Household Migration Decision

The household’s decision is based on comparison of household utility under no migration,
and when one household member migrates to region D. Household members i = 1,2 differ
only in their degree of risk aversion k;, have a mean-variance utility function, and jointly
maximize the sum of their utilities. Thus, if both members remain in the source region
S, household utility is given by Ugs=[E(y,)—kiV(y»)]+ [E(ys) —k>V(yy)]. If instead one
household member migrates to region D (individual i) and one remains in region S (indi-
vidual ), household utility is given by Usp, = [EG™) —k_;VF*M)] + [EGM) - k;VM)].
The decision rule regarding whether to send a migrant is then simply a comparison
of utility under the two scenarios, and a migration takes place if:

(5)  Usp,—Uss=AEG")+ AEG™) - [k_;AVGM™) + kAVE™] >0

for at least one of the two household members i=1,2.

To focus on the role of income risk for the decision of a household to send a migrant,
assume that there are no earnings differences between the two regions and that migration
cost ¢=0. The expression in Equation 5 then reduces to:’

7. Our theoretical framework can be straightforwardly extended to N household members. In the simulation
presented in Section VI, we use four household members, reflecting the average household size in our data (see
Section IV.C).

8. The model could be extended and allow households to determine endogenously their degree of income
pooling. We cannot explore this aspect in our empirical analysis because household transfers are not observed
in the data we use (see Section IV). We have therefore decided to keep the parameter o exogenous in the model.
c2+02ch o’ct+od

9. Note that: VG™)= .
07 (1+a)? 1+a)?

and VGM)=
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(6)  Usp,—Uss=—[k_iAVG") + LAV
k_i(c2+02c3) + k(0> c2 +63)

= k_,'+k,' 2_
( )0, (1+a)?

If =0, Equation 6 reduces to ki(Gf - G%)) . Migration in this case only takes place if
it reduces the variance of earnings for the migrant (individual i), that is, if Gf > G%). This
is precisely the decision rule for an individual migration decision under consideration of
income risk. On the other hand, if o= 1, Equation 6 reduces to (k_; +k)[3 o2 - 1o7].
Risk is diversified across household members, and a migration takes place even if
(5%) > 6%, as long as Gf) < 3(5%. Likewise, for any intermediate value of o (O<a<1), a
migration may take place even if the income variance at destination is higher than at
source.

Furthermore, for G% > G§ (a scenario that we will focus on from now onwards), it is
straightforward to show that the migrant is always exposed to at least as high an income

risk as the nonmigrant:
@ VM2V if o} 2 0.

For extreme values of 7, both migrant and non-migrant member experience either a
reduction (low G%) or an increase (high (5%) in income variance due to migration, so that
the optimal choice will be migration (low G%)) or no migration (high G%), respectively,
no matter whether decisions are taken on an individual level or on the level of the
household. An interesting case is when o2 takes intermediate values. Now a migration
may increase the income variance for the migrant, but decrease it for the nonmigrant,
so that migration may be the optimal choice when decisions are made at the household
level, although no migration would be optimal if the decision were taken at the indi-
vidual level (which corresponds to a.=0).

C. The Choice of Who Migrates

The household’s choice on which of its members to send as a migrant is based on
comparison of utilities from sending either Individual 1 (Usp,) or Individual 2 (Usgpy,).
Migration will take place if max(Uspy, Usps) > Uss. It is straightforward to show that

(8)  Uspa—Uspr =k —k) [V - V™))

Aslong as V(") = V(5""™), Equation 8 implies that it is optimal to choose the least risk-
averse individual in the household as the migrant (Ugp, >Ugp, if k1 >k, and Ugp, <
Usp if ki <ky), as they will suffer a lower reduction in utility from being exposed to the
higher income variance.

Therefore, as in the case where the migration decision is taken at the individual level
(corresponding to no income pooling, o.=0), a household-level decision (that is, o > 0)
also implies that migrants are less risk averse than nonmigrants. However, in the latter
case, the probability of an individual to migrate will depend also on the relative ranking
of risk attitudes within the household. As illustrated by Equation 8, the larger the gap in
risk attitudes between the two household members, the larger is the gap in utility gains
associated with migration of the least and most risk-averse individual.
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An implication of this observation for our empirical analysis is that individual risk
aversion should be negatively correlated with the probability of migration, no matter if
decisions are taken on individual or household level (as long as 67, > o2). If decisions
are taken on the household level, however, the probability of migration should also
increase with the risk aversion of other household members, conditional on an indi-
vidual’s own risk aversion. We will test both these hypotheses in Section V.

D. Migrant and Nonmigrant Households

Having discussed the model’s implications for within-household migration decisions,
we now ask which households are more likely to send migrants. Consider two house-
holds, A and B, which differ only in their members’ risk aversion. Let Individual 2 be
less risk averse than Individual 1 in both households. It follows from Equation 8 that
each household evaluates whether household utility increases when individual 2 mi-
grates compared to the non-migration option. Comparing the two households, the gain
of sending a migrant will be larger for household B if

Q) AUB—AUA=AV (™) (ki —kB) + AV (M) (k) —kE) >0

If both households have the same average risk aversion but differ in the within-
household variance in risk attitudes, k’l“ - kg #* kf - k’é‘, the expression simplifies to

(10) AU -AU* = (K5 = i) [AV (™) = AV (5M)],

which is positive for 67, > o3 and if k¥ <k3 (that is, if Household B’s least risk-averse
member is less risk averse than the least risk-averse member of Household A). This of
course implies that the most risk-averse individual in Household B must be more risk
averse than the most risk-averse individual in Household A, as both households have the
same average risk aversion. Thus, Household B will benefit more from migration than
Household A if its risk attitudes are more dispersed, conditional on average household
risk aversion.

Our model therefore suggests that among two households with identical average risk
aversion, the one with higher within-household risk variation is more likely to send a
migrant. This is for two reasons. First, as migration reduces the income uncertainty of
the nonmigrant household member, their utility gain from the other member migrating
increases with their risk aversion. Second, as migration involves more exposure to
uncertainty, the migrant’s utility from migrating decreases with their risk aversion.
Thus, the higher the dispersion of the within-household risk preference, the higher the
household’s gain from a migration. In our empirical analysis below, we will test this
hypothesis.

IV. Data and Descriptives

A. The RUMIC Survey

Our primary data source is the Rural Household Survey (RHS) from the Rural-Urban
Migration in China (RUMIC) project (henceforth RUMiC-RHS). RUMIC began in
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2008 and conducts yearly longitudinal surveys of rural, urban, and migrant households.
The RUMIC-RHS was conducted for four years and administered by China’s National
Bureau of Statistics. It covers 82 counties (around 800 villages) in nine provinces
identified as either major migrant sending or receiving regions and is representative
of the populations of these regions. The survey includes a rich set of individual- and
household-level variables and includes not only the usual demographic, labor market,
and educational data but also information on individual migration experience and sub-
jective rating of willingness to take risks, both particularly relevant to this study. Unlike
other surveys, it records information on all household members whose hukou are reg-
istered in the household. Thus, household members who had migrated to cities at the
time of the survey were also included. Information on household members who were
not present at the time of the survey was provided by the main respondent. However,
questions related to subjective issues and opinions (for example, risk attitudes) are only
answered by individuals who were present at the time of the survey. In this work, we
use data from the 2009 RUMiC-RHS, conducted between March and June of that year,
which was the first wave that reports information on risk aversion. In some analysis, we
also use information from the 2010 and 2011 waves of the survey.

We define a labor migrant as an individual who spent three or more months away from
home in the previous year for work or business purposes. In the 2009 wave of the
RUMIC-RHS survey interviewees were asked to rate their attitudes towards risk. The
question states: “In general, some people like to take risks, while others wish to avoid
risk. If we rank people’s willingness to take risks from O to 10, where 0 indicates ‘never
takerisk’ and 10 equals ‘like to take risk very much,” which level do you think you belong
to?” According to a recent literature, responses to direct questions on self-reported risk
aversion are reasonable proxies of more objective measures of risk attitudes obtained
from having respondents playing lotteries (Ding, Hartog, and Sun 2010; Dohmen et al.
2011). Moreover, Frijters, Kong, and Meng (2011) have experimentally validated the risk
attitude question used in the RUMIC survey.'’

B. Estimation Sample

In our empirical analysis, we study the relationship between risk attitudes and migration
decisions and investigate individual as well as household migration probabilities (see
Section V). For the individual-level analysis, we focus on individuals who belong to the
working age population and who, therefore, are potential migrants. The 2009 RUMiC-
RHS survey includes 17,658 individuals who are aged 16—60 (and not currently at
school or disabled) and who provide information about age, gender, educational level,
and migration status."' To be able to carry out our analysis we restrict the sample to
individuals living in households where at least two members in the labor force have
reported risk preference, which reduces the sample to 7,808 individuals. The sample of

10. Frijters, Kong, and Meng (2011) ask a random subsample of 1,633 rural-urban migrants from the Urban
Survey to play arisk game similar to that used by Dohmen et al. (2011). They find that self-assessed risk and the
risk measures revealed by the game are highly correlated, with a correlation coefficient of 0.7.

11. The 2009 RUMIiC-RHS survey includes 32,249 individuals. We focus on those aged 16—60 because the
probability of being a migrant drops below 1 percent for individuals older than 60. Shifting the upper bound of
this age range by five years (in either direction) does not alter our empirical findings.
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individuals in households we focus on is very similar in observables such as age, gender,
and education to that of individuals in households in the overall sample (see Panel A in
Online Appendix Table A1). Information on risk aversion is available for 81 percent of
our working sample, leading to a final estimating sample of 6,332 individuals. For the
household-level analysis, we use all households where at least two members reported
their willingness to take risks, but we also include individuals older than 60 or disabled,
as their risk aversion may also matter for decisions of the household whether or not to
send a migrant, which results in a sample of 2,961 households.'? These households are
similar in observable characteristics to the overall sample (see Panel B in the Online
Appendix Table Al).

The risk attitudes question can only be answered by respondents who are present at
the time of the survey, which is a potential problem for migrants. In our data, the share
of nonresponses is higher among migrants (55 percent) than among nonmigrants (10
percent).'? This may be problematic if unobservables that affect the probability to be
present at the time of the interview are correlated with individual risk aversion, con-
ditional on observables. Risk aversion may influence the frequency of return trips and
their duration. More risk-averse individuals, for instance, may be less willing to be away
from their families for longer periods and may prefer to migrate to closer locations that
allow for less sporadic visits back home.

To investigate possible selection issues, we make use of the fact that in the rural
RUMIC survey individual characteristics other than attitudes towards risk for those who
are absent at the time of the survey are reported by other family members. We estimate a
sample selection model using death and illness events that occurred in the rural household
in the months before or after the interview as instruments to identify presence at interview.
While arguably uncorrelated with migrants’ risk attitudes, these events are largely un-
anticipated. There is a strong first stage, with instruments being significant indicators
for the individual’s decision to return to the home village or to remain longer at home
(and hence increasing the probability of survey participation). We then estimate an equa-
tion where willingness to take risk is the dependent variable, including the generalized
residuals from the selection equation as the control function (see Heckman 1979), and
conditioning in both equations on other observables that are used in the main analysis.
A test of correlation between the unobservables determining survey participation and
individual risk attitudes corresponds to a simple #-test of whether the coefficient of
the generalized residual is significantly different from zero (see, for example, Wooldridge
2010). Despite our instruments being strong predictors for interview participation, we
cannot reject the null hypothesis that the residual correlation in risk aversion and inter-
view participation is zero for any of the specifications we estimate.'*

12. Estimation results are robust to the exclusion of these individuals.

13. In comparison with similar surveys in other developing countries, the RUMiC-RHS survey has a much
higher response rate for migrants, due to the special institutional settings of internal migration in China. As
discussed earlier, most migrants are still subject to a rural hukou in their home village and leave their immediate
family behind to go and work in cities. To look after their left-behind relatives, repeated short-term migration
spells are common. Moreover, the majority of migrants return home for the Chinese New Year (or Spring Festival),
celebrated between late January and early February, and stay on for some weeks or months (the 2009 RUMiC-
RHS survey was conducted between March and June 2009). All this increases the chances of finding migrants
in their home village at the time of the survey.

14. We provide details in Section A1l of the Online Appendix, reporting estimates in Appendix Table A2. In
Appendix A1, we further assess the extent of sample selection in our data by comparing the distribution of risk
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Table 1
Descriptive Statistics

Variable Mean SD Min. Max. Obs.

Individuals
Male 0.50 050 0 1 6,332
Age 43.82 10.65 16 60 6,332
Married 092 027 O 1 6,332
Years of education 715 283 0 13 6,332
Birth order 224 133 0 10 6,123
Number of siblings 315 164 O 11 6,250
Number of children 1.68 099 0 7 6,332
Willingness to take risks (wtRisk) 257 236 0 10 6,332
Migrated last year 0.11 031 O 1 6,332
Ever migrated 023 042 0 1 6,280

Households
Household size 408 132 2 11 2,961
HH members aged <16 057 073 0 5 2,961
HH members in the work force 289 109 1 8 2,961
HH members aged >60 034 061 O 4 2,961
HH head’s education (years) 725 258 0 12 2,961
Plot size (Mu, 15 Mu=1 hectare) 412 408 O 75 2,961
House value per capita (yuan, in logs) 9.16 133 120 14.04 2961
HH avg. willingness to take risks 246 203 0 10 2,961
At least one HH member migrated last year 0.16 036 0 1 2,961

Source: 2009 RUMiC-RHS Survey.

Notes: The sample includes all individuals in the labor force (that is, aged 16—60 and not currently in school or
disabled) who live in a household (HH) in which more than one member in the labor force has reported risk
attitudes.

C. Descriptive Statistics

We provide descriptive statistics on individual characteristics in the upper panel of Table
1. The numbers show that males account for about half our sample, with an average age
of 43.8 years and an average education of 7.15 years. About 92 percent of our respon-
dents are married and have on average 3.1 siblings and 1.7 children. The average of our
measure of willingness to take risks is 2.6 (with a standard deviation of 2.4). The lower
panel of Table 1 shows the characteristics of the 2,961 households in our sample. The

attitudes among migrants surveyed in rural areas (that is, those in our sample) and migrants interviewed in urban
areas, obtained from the urban module of the RUMIC Survey. We find that the former population is slightly more
risk averse than the latter, with differences being very small (see Online Appendix Figure A1). These differences
in risk attitudes suggest that we may be oversampling relatively more risk-averse individuals from the popu-
lation of migrants. Any such oversampling, however, would reduce differences in risk attitudes between migrant
and nonmigrant individuals and, if anything, would work against our main empirical findings.



https://uwpress.wisc.edu/journals/pdfs/1019-10513R1_supp.pdf

Downloaded from by guest on August 28, 2023. Copyright 2020

Dustmann, Fasani, Meng, and Minale

0.30

0.25

0.20 1

0.15 1

0.10 1

Share of Respondents

0.05

Willingness to Take Risks (wtRisk)

Nonmigrants B Migrants

Figure 1
Distribution of Willingness to Take Risks, by Migrant Status
Source: RUMiC-RHS Survey

Notes: The measure (wtRisk) varies between zero (lowest level of willingness to take risk) and ten (highest level
of willingness to take risk).

average household size is 4.1, with an average of 2.9 individuals of working age.'> About
16 percent of the households in the sample have at least one member who migrated
in the previous year, and 11 percent of the individuals in our sample can be classified
as migrants, with the rate among males and females being 14 percent and 7.9 percent,
respectively. Further, about 23 percent of the interviewees in our sample reported having
migrated at least once in the past. In our empirical analysis, we will use this as a second
measure for migration status to check the robustness of our findings.

The distribution by migrant status of our measure of willingness to take risk, which
ranges between zero (highest level or risk aversion) and ten (lowest risk aversion), is
plotted in Figure 1. For both groups of respondents, the distribution is skewed to the left:
the mode value is zero for both migrants and nonmigrants, and the share of respondents
categorizing themselves as being at the highest level of risk aversion is 18 percent
and 31 percent, respectively. The unconditional mean of the measure is 2.4 and 3.6 for
nonmigrant and migrants, respectively. Hence, the migrant distribution is clearly shifted
more towards less risk aversion than the nonmigrant distribution.

15. The one-child policy introduced in 1979 was less restrictive in rural areas (allowing rural families to have a
second child if the first one was a girl) and less strictly enforced (Zhang 2017). In our sample, individuals born
before and after 1979 have an average of 3.3 and 2.1 siblings, respectively.
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Individual Residualized wtRisk

HH Average (Excluding i) of Residualized wtRisk

© Residuals of wtRisk ~ — Fitted Values

Figure 2

Individual Willingness to Take Risks and Household Average

Notes: The scatter plot shows residual willingness to take risks for each individual in our estimating sample
(vertical axis) versus the average residual willingness to take risks of other members in the household (hori-
zontal axis). Residuals are obtained by regressing individual willingness to take risks on basic demographic

controls (gender, age, age-squared, and years of education) and a full set of county of residence dummies. The
figure shows the regression fitted line (correlation =0.59).

To illustrate the relation between household and individual risk aversion, we compute
the residuals from regressing individual willingness to take risks on basic demographic
controls (gender, age, age-squared, and years of education) and a full set of county of
residence dummies. Figure 2 plots the residuals for each individual in our sample (on
the vertical axis) versus the average residual of other household members (on the hori-
zontal axis). The fitted line shows a clearly positive relation between individual and
household residual risk attitudes, with a correlation of about 0.59. This within-household
correlation in risk preferences can be explained by assortative matching of parents,
intergenerational transmission to children, and exposure to common environmental
factors (Dohmen et al. 2012). All these mechanisms can potentially be at work in our
context. Still, Figure 2 displays considerable variation in (residual) risk attitudes of
members of the same household,'® a within-household heterogeneity we exploit in
our regression analysis."’

16. This is in line, for instance, with evidence provided by Mazzocco (2004) of imperfect assortative matching
on risk aversion in U.S. couples.

17. To understand better the determinants of risk preference variation across individuals and households, we
performed a Shapley decomposition, which suggests that individual characteristics, household characteristics,
and other family members’ risk preferences explain, respectively, 4.9, 0.6, and 43.8 percent of the individual
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V. Empirical Strategy and Results

A. Individual Risk Attitudes

We first assess the relation between individuals’ risk aversion and their probability of
migration, by estimating the following equation:

a1 PI'(M,'hp =1)= BO + Bl WtRiSkihp + Xl,'hp6 + W’hpﬂ + Np + €inps

where i indexes individuals, & households, and p counties. The variable My, is an
indicator of whether individuals have spent at least three months working outside their
origin area during the previous year. Our main variable of interest is the willingness to
take risks wtRisk, measured on a scale from zero (lowest risk tolerance) to ten (highest
risk tolerance). The vector X, collects a set of individual-level covariates that are
important determinants of the individual migration probability, including gender, age,
age-squared, marital status, number of children, years of education, number of siblings,
birth order, and the relation to the head of household. The vector W/, includes a set of
family characteristics, such as household size and structure (number of family members
under 16, in the labor force, or older than 60), and per capita house value (in logs). We
also include county fixed effects 1, to capture any time-invariant observable and un-
observable area characteristic that may be correlated with both attitudes towards risk and
propensity to migrate.'® Our model suggests that, no matter whether migration decisions
are taken by the individual alone or at the household level, migrants are more risk tolerant
than nonmigrants. We thus expect the coefficient f; in Equation 11 to be positive.
Table 2 summarizes the results from our estimation of a linear probability model of
Equation 11."” We use two alternative measures of migration status: whether the indi-
vidual migrated for work during the year before the survey (Columns 1-5) and whether
the individual had ever migrated in the past (Columns 6—10). In all regressions, we
include a full set of 82 county dummies and cluster the standard errors at the household
level to allow for within-household correlation in the error terms. We report the results of
regressing individual migration status on our measure of willingness to take risk and
county fixed effects only (Column 1) and add further individual and household controls
(Columns 2—4). All estimates show a strong positive association between individual risk
tolerance and the probability of being a migrant, which suggests that individual risk
attitudes play an important role in determining individual propensities to migrate. The
estimated coefficient on the wtRisk variable reduces in magnitude when basic individual
controls are included (from 0.014 in Column 1 to 0.005 in Column 2) but remains stable
when additional individual controls and household characteristics are added (Columns
3-4). This pattern is consistent with basic demographic characteristics, such as gender
and age, being correlated with individual risk attitudes (see among others, Barsky et al.

variation in willingness to take risk, while 50.6 percent of the variation remains unexplained. As far as household
measures of risk preferences are concerned, household characteristics explain approximately 1.3 percent of the
overall across-household variation in average risk preference and 1.7 percent of the variation in within-household
range.

18. Dohmen et al. (2012) provide evidence of correlation in risk aversion among individuals residing in the
same area.

19. The marginal effects based on probit or logit estimators, reported in Online Appendix Table A3, are almost
identical to those reported in Table 2.
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1997; Borghans et al. 2009). The estimated effect is economically relevant—in our most
restrictive specification (Column 4), a one standard deviation increase in the willingness
to take risk is associated with a 1.2 percentage point increase in the migration proba-
bility, corresponding to an 11 percent increase with respect to the baseline migration
probability in the estimating sample.*°

In Columns 610 of Table 2, we report estimates for whether the individual has ever
migrated for work. As before, willingness to take risk is a strong predictor of migration
status. In the most general specification (Column 9), a decrease of one standard devi-
ation in the willingness to take risk is associated with a 3.3 percentage points increase in
migration probability, corresponding to about 14 percent of the baseline sample prob-
ability, which is similar to the estimate obtained before.

These estimates are in line with previous findings. Jaeger et al. (2010), using a speci-
fication similar to that reported in Column 2 of Table 2, report that a one standard deviation
increase in risk tolerance leads to a 12 percent increase in the baseline migration proba-
bility in Germany. Gibson and McKenzie (2011) find for three Pacific countries that the
same increase in risk tolerance is associated with a six to eight percentage point higher
likelihood of having ever migrated.*'

In Column 5 and 10 of Table 2, we investigate gender heterogeneity in the relations
between risk tolerance and migration probability by interacting the wtRisk;,, variable
with dummies for male and female respondents. Estimated coefficients are very simi-
lar across genders. We further relax the linearity assumption in the relation between
migration propensity and risk attitudes and estimate Equation 1 with a set of five dummies
for different levels of willingness to take risks (the excluded dummy corresponds to a
zero willingness to take risks). Estimates show that there is an almost linear relation
between the migration probability and individual willingness to take risks above values
of about two. This is illustrated in Panels A and B of Figure 3, based on the specifi-
cations in Columns 4 and 9 of Table 2.

As a robustness check, we condition on physical and health characteristics—body
mass index, self-reported health status—that are likely to affect the migrants’ produc-
tivity in the manual jobs they usually hold in cities. As Table 3 shows, the probability of
migrating is higher for healthier individuals, but the inclusion of these additional con-
trols does not affect our estimates of the coefficient on the willingness to take risk.

In Online Appendix Table A5, we investigate the potential role of village charac-
teristics and networks in shaping migration decisions. We find that individual migra-
tion is positively associated with the village migration rate, but there is no association
between willingness to take risks and any village level controls, such as village migration
rates or village fixed effects.

B. Reverse Causality and Robustness

As attitudes towards risk are measured after the migration decision, one concern may be
that the migration experience itself affects the risk attitudes reported during interview.

20. In Online Appendix Table A4, we report estimated coefficients on the other controls. As expected, male,
unmarried, and younger individuals are more likely to migrate, while education does not seem to predict
migration status.

21. Qualitatively similar findings are reported in Akgii¢ et al. (2016), who also use RUMiC data but focus
solely on analysis of migration probabilities as a function of individual risk preferences.
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Figure 3

Risk Attitudes and Individual Probability of Migrating, by Level of Willingness to Take
Risks

Notes: In Panel A, individuals are defined as migrant if they migrated for work during the year before the survey,
and in Panel B, if they ever migrated for work in the past. Individual probabilities of being a migrant are regressed
on five dummy variables identifying different levels of willingness to take risks in which the excluded category
corresponds to a willingness to take risks equal to zero. The graph plots the estimated coefficients on these
dummies together with their 90 percent confidence intervals. Included in the regressions are individual controls
(age, age-squared, a dummy for male, years of education, a dummy for married relation with household (HH)
head dummies, order of birth, number of siblings, and number of children), household controls (number of family
members under 16, in the labor force, and older than 60; per capita house value in logs), and 82 county dummies.
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Findings by Jaeger et al. (2010) show that internal migration in Germany does not affect
risk tolerance of individuals. Further, Gibson et al. (2019) exploit a migration lottery
program and convincingly illustrate that having migrated internationally (from Tonga
to New Zealand) has no significant impact on risk (and time) preferences, although it
implies a dramatic increase in lifetime earnings and exposure to a profoundly different
economic and social environment. These findings are in line with other evidence about
risk preference stability (see Schildberg-Horisch 2018, for a survey). Chuang and
Schechter (2015), reviewing the existing evidence, argue that, even in the case of extreme
negative events (for example, natural disasters, war and violence), there is no conclusive
evidence that risk preferences respond to shocks.

We investigate whether reverse causality might be driving some of our results by
exploiting the panel dimension of the data. We test whether willingness to take risk
predicts migrations occurred for the first time in 2009, 2010, or 2011, that is, all those
cases where migration decisions were taken affer risk aversion was measured. Because
the incidence of a first-time migration declines sharply with age, we now focus on
individuals aged 1636 years. Table 4 shows that the willingness to take risks (measured
in early 2009) is positively associated with the probability that the individual will
migrate for the first time (in 2009, 2010. or 2011; Columns 1-4). Estimates are re-
markably similar to those reported in Columns 5-8 of Table 4, obtained using our main
measure of migration in 2008, hence before risk preferences were measured. Estimates
from Table 4 suggest that our main results are not affected by the timing of risk attitudes
measurement.

To further explore the stability of risk preferences, we compare the distribution of
changes in self-reported risk attitudes between 2009 and 2011, which suggest that
interviewees report their risk preferences consistently over time (see Online Appendix
Figure A2), in line with the evidence in other papers.** Further, we regress the change in
self-reported willingness to take risks between 2009 and 2011 on a dummy variable
indicating migration status in year 2010 (analogous to Jaeger et al. 2010) to test whether
the migration experience itself affects individuals’ risk preference. The estimated co-
efficients are never statistically significant (Table 5, Panel A, Columns 1-4). We find
similar results when we regress the willingness to take risk as reported in 2011 on a
dummy for migration in 2010 while controlling for the willingness to take risks reported
in 2009 (see Columns 5-8 of Table 5, Panel A). Further, in Panel B of Table 5 we report
estimates of the same regressions as in Panel A, but we distinguish between individuals
who were migrants only in 2010 and individuals who were migrants in both 2008 and
2010i 3Agajn, estimates are small for both measures and not significantly different from
Zero.

22. Approximately 4,000 individuals in our estimation sample reported risk attitudes in both the 2009 and 2010
RUMIC-RHS waves and 2,500 further reported risk attitudes in the 2011 wave. About 40 percent of the
respondents reported exactly the same value in both the 2009 and 2010 surveys, while 62 percent reported
changes smaller than or equal to plus or minus one, and about 77 percent showing changes ranging between
zero and two (Online Appendix Figure A2, gray bars). When considering changes between 2009 and 2011,
about one-fourth of individuals display zero change in willingness to take risks and almost 50 percent had
changes smaller or equal to plus and minus one (black bars).

23. To further investigate a possible relation between our measure of risk aversion and the migration experi-
ence, we use data from various waves of the Urban Migrant Survey (UMS) of the RUMIC project and test
whether risk preferences vary across migrations of different durations. In particular, we regress risk attitudes of
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C. The Migration Decision and Within-Household Risk Attitudes

The finding that individual risk tolerance determines migration choices is compatible
with migration decisions taken either at the individual (corresponding to o.=0) or the
household level (0> o > 1). In the latter case, risk attitudes of other household members
should play a role in determining individual migration probabilities (see Section III.C).
To investigate this further, we reestimate Equation 11 including both respondents’ own
willingness to take risk (wrRisk) and the average willingness to take risk of the other
household members in the labor force (wtRisk_oth). Thus, we compare individuals with
the same risk aversion but belonging to households in which the other members have
different average risk attitudes. If migration decisions are purely individual choices, the
average risk aversion of the other household members should not matter. If, however,
decisions are made at household level, we expect individuals from more risk-averse
households to have a higher probability to migrate, conditional on their own risk attitude.

Table 6 reports estimates where specifications include county fixed effects, as well as
individual and household controls, and clusters standard errors at the household level.
For convenience, Column 1 replicates Column 4 of Table 2. While the estimated coef-
ficient on wtRisk_oth is zero when included on its own (Column 2 of Table 6), as should
be expected, it becomes significant and negative once we condition on individual will-
ingness to take risks (Column 3). Thus, conditional on individuals’ own risk aversion, the
lower the willingness to take risk among other household members, the higher the
likelihood that the individual will migrate.

As an alternative specification, we estimate individual-level regressions as in Equation
11 and include both the individual’s willingness to take risk (wfRisk) and their position in
the household ranking of willingness to take risk (wrRisk_rel) among household mem-
bers. The coefficient on this latter variable is identified from individuals who have the
same level of risk tolerance (wfRisk) but who hold different positions in the risk tolerance
ranking within their respective households. In a model of individual migration choices,
two individuals with the same risk aversion should have the same probability to be a
migrant (other things equal), and the coefficient on the wtRisk_rel variable should thus be
zero. However, if decisions are taken at the household level, we would expect the ordinal
measure of risk preferences (wtRisk_rel) to be positively associated with the migration
decision, meaning that, keeping own willingness to take risk constant, a higher rank in the
household’s risk tolerance distribution increases the probability of migrating.

We use two alternative measures for the individual’s ranking, denoted by wtRisk_rel.
First, we rank household members according to their willingness to take risks and assign
a value of one to the least risk tolerant and a value of n to the most risk-tolerant indi-
vidual (where 7 is the number of household members in the labor force reporting risk
preferences) and normalize this measure by n. Second, we define a dummy variable
that takes the value one if the respective individual has the highest risk tolerance in
their households and zero otherwise.>* Both these variables increase with the focal

migrants on the years since first migration, while controlling for individual characteristics as well as for city and
year fixed effects. We report estimates in Online Appendix Table A6, where Columns 1 and 2 report results
unconditional and conditional on individual fixed effects, respectively. Estimated coefficients of migration
duration are very small in magnitude and never significantly different from zero.

24. In constructing these variables, we need to decide how to treat cases in which some household members
reported identical values of risk attitudes. For the ranking measure, we assign an average ranking to individuals
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Table 7
Within-Household Migration Decision: HH Fixed Effects

(1 2 3)
wtRisk 0.040%3** 0.016%** 0.016%**
(0.005) (0.005) (0.005)
Basic individual controls X X
Additional individual controls X
Household fixed effects X X X
Observations 5,992 5,992 5,992
R-squared 0.602 0.672 0.679

Notes: The table reports the estimates from LPM regressions of a dummy for individual migration status (in the
previous year) on willingness to take risks, other controls, and household (HH) fixed effects. Basic individual
controls: age, age-squared, a dummy for male, and years of education. Additional individual controls: dummy
for married, a dummy for relation to head of household, order of birth, number of siblings, and number of
children. The sample includes all individuals in the labor force (that is, aged 16—-60 and not currently in school
or disabled) who live in households in which more than one member in the labor force has reported risk
attitudes. Robust standard errors are clustered at the household level and reported in brackets. *p<0.1,
**p<0.05, ***p<0.01.

individual’s willingness to take risks. Columns 4-7 of Table 6 report results for our
two alternative measures of relative risk attitudes, where we include only the relative
measure for each variable in even columns and both the relative and absolute will-
ingness to take risks in odd columns. The estimates show that relative measures of risk
attitudes affect the individuals’ probability of migration over and above the individ-
ual’s own risk preference in the direction we would expect if migration decisions are
taken on the household level and risk attitudes of other household members matter.
Considering, for instance, estimates in Column 7, being the least risk-averse individual
in a household implies a 1.4 percentage point higher likelihood of migrating (around
13 percent at baseline), compared to having the same individual risk attitude, but not
being the least risk-averse in the household.

Note that in Columns 2-7 of Table 6, the wiRisk_oth and wtRisk_rel variables are
computed using only household members who are in the labor force. We impose this
restriction because we are interested in studying how the probability of an individual to
migrate depends on the risk preferences of other members who are also potential can-
didates for migration. Alternatively, in Columns 8—10 we include all household mem-
bers in the computation of those measures, which hardly affects estimates. In Table 7, as
a further robustness check, we regress the individual migration probability on the wtRisk

with the same willingness to take risks (for example, if two individuals are ranked second in the household,
we assign a ranking of 2.5 to each and a ranking of 4 to the next household member, if any). In our second
procedure, we assign the value 1 if the individual has the lowest risk aversion in the household, irrespective of
other household members possibly reporting the same level of willingness to take risks. We have experimented
with alternative methods for dealing with ties in other unreported regressions, but our empirical results do not
change. These estimates are available upon request.
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variable and include household fixed effects to condition on all unobservable charac-
teristics common to all household members, including average risk preferences. Our
estimates show that individuals with values of willingness to take risks above the
household average are significantly more likely to migrate, confirming our previous
results.

Thus, our findings show that the risk attitudes of other household members are an
important determinant for migration decisions in the context that we study. Next, we
assess whether such differences in the distribution of risk preferences within households
also help predict the household’s probability of having migrant members.

D. Which Households Are More Likely to Send a Migrant?

Our model suggests that, for the same average risk aversion, households with more
dispersed risk preference should be more likely to send migrants, as the gain in household
utility from sending a migrant increases in the risk aversion of the most risk-averse member
and decreases in the risk aversion of the least risk-averse member. To test this hypothesis,
we first analyze whether among households with the same average willingness to take risk,
those where risk attitudes are more dispersed are more likely to send migrants, by esti-
mating the following household-level regression:

(12)  Pr(My,=1)=
do + 061 HH _avg wtRisky,, + 8 HH_range_wiRisky,, + W/'WG + M, + tip,

where the probability that household / in county p sends a migrant depends on the
average risk aversion of the household (HH_avg_wtRisk), the within-household range
in risk attitudes (HH_range_wtRisk), other household controls, and county fixed
effects.”

Estimation results in Table 8 show that the coefficient on the average risk aversion is
positive and strongly significant (Columns 1 and 3), meaning that households that are on
average more risk tolerant are more likely to engage in a migration. As the correlation in
risk attitudes within households is sizeable in our sample (see Section IV.C), this could
reflect that more risk-tolerant individuals are more likely to migrate and are more likely
to belong to households whose members are also more risk tolerant. When adding the
within-household range in risk attitudes (defined as the difference between the highest
and lowest values of willingness to take risks reported in each household, Columns 2
and 4), estimates show that households with a higher dispersion in risk preference across
members are more likely to send migrants conditional on the average household risk
aversion.”® We test the robustness of our estimates by including further controls for
household wealth (total value of productive assets and total debt, if any; Column 5) and
by excluding from the sample individuals older than 60 and 70 years (Columns 6 and 7)
when computing our household-level measures of risk preferences. Estimates are robust
to these sample restrictions.

25. The household controls are number of family members under 16, being in the labor force, and being older
than 60; per capita house value; size of the family plot; and years of education and age of the head of the
household.

26. In these specifications, the mean of household risk preference is insignificant. We show in Online Appendix
Section A2 that the sign of the average risk aversion (conditional on dispersion) is undetermined and depends on
the relative size of earnings variance at source and destination regions.
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Another way to test the hypothesis that households with a more dispersed distribution
of risk attitudes are more likely to have migrant members is to test directly whether the
probability of sending a migrant increases with the presence of a more risk-tolerant
individual and decreases with the willingness to take risk of the other (nonmigrant)
members. We thus estimate the following household-level equation:

(13)  Pr(My,=1)=
Yo+ Y1 HH _max_wtRisky, +y,HH oth_wtRisky, + W,0+ 1, + .

where HH_max_wtRisk is the risk preferences of the most risk-tolerant member among
those in the labor force, and HH_oth_wtRisk is the average risk tolerance among all
other household members. If households that have a more polarized distribution of risk
attitudes are more likely to have migrant members, we would expect the coefficients on
these two risk measures to have opposite signs.

Table 9 reports our estimates, where all regressions include county fixed effects. We
add household controls in Columns 3-11 and further household wealth controls in
Columns 5 and 9. When only the willingness to take risks of the most risk-tolerant
individual in the household (HH_max_wtRisk;;) is included in the regression (Columns
1 and 3), we find a positive and strongly significant coefficient. This coefficient remains
positive and significant when we add the average risk tolerance of the other household
members (HH_oth_wtRisk;,). The coefficient on this latter variable turns out to be neg-
ative, as expected (Columns 2 and 4-7)7 As in Table 8, we test the robustness of our
estimates to the inclusion of additional household controls (Column 5) and to the
exclusion of elderly individuals from the sample when computing the risk tolerance of
the other household members (Column 6—7). In Columns 8—11, we further check the
robustness of our findings to reducing the age limit of the working age population
from 60-50 years. Our estimates remain unaffected, becoming if anything more sig-
nificant in spite of a 25 percent reduction in sample size.”® These results indicate that the
probability of sending a migrant increases with the risk tolerance of the most risk-
tolerant individual (HH_max_wtRisk;,;), while it decreases with the average risk toler-
ance among other individuals in the household (HH_oth_wtRisk), conditional on the
risk tolerance of the least risk-averse member.

Our findings suggest that the distribution of risk attitudes within the household plays
an important role in the household’s decision to send a migrant. Households with a high
demand for risk diversification from some of their members and with sufficiently risk-
tolerant individuals prepared to migrate are more likely to send a migrant.

27. According to the estimates in Column 4 of Table 9, a one unit decrease in the willingness to take risks of the
least risk-averse household member implies a 1.5 percentage point increase in the household’s probability of
sending a migrant, corresponding to a 9 percent increase over the baseline household migration probability (see
Table 1). At the same time, a one unit increase in the average risk aversion among all other household members,
conditional on the most risk-tolerant member’s risk attitudes, is associated with a 0.8 percentage points increase
in the household’s probability of sending a migrant (or a 5 percent increase), although the coefficient is not
precisely estimated.

28. Approximately 40 percent of the households with migrant members have more than one migrant. In Online
Appendix Table A7, we replicate our estimates in Tables 8 and 9 using as outcome in the regressions the share of
migrant household members rather than the probability of having a migrant member. All our results are robust
to this alternative definition of the dependent variable.
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VI. An Illustration of Individual
and Household Decisions

Our empirical analysis provides evidence that, in the context of rural
China, migration decisions are taken at the household level and that heterogeneity in
risk aversion within the household plays an important part in shaping these decisions.
We now illustrate the implications for migration decisions and migrant flows if mi-
gration decisions are taken at the household level, rather than at the individual level.

We base our simulation on an extension of the model we develop in Section III. We
generate a population of 10,000 individuals with mean-variance utility functions who
are randomly assigned a value of willingness to take risks (varying between zero and
ten) and where the distribution of the risk preference mimics the one we observe in our
data. We assign individuals to households so that the within-household correlation in
risk aversion roughly resembles that in our data. Each household has four members, the
average household size in our data, which results in 2,500 households in the simulation.
Further, we set expected earnings in the source region (S) equal to 5,000 yuan (with a
standard deviation of 3,000) and expected earnings in destination region (D) as twice as
large as in the source region S (see Section IT).”” We then let the earnings variance at
destination V(yp) vary over the interval [0.1 X V(yp) < V(ys) <4 X V(yp)] to study how
migration choices react to relative changes in the earnings variance in the two regions.

We simulate migration decisions for two scenarios. First, migration decisions are
taken at the individual level, which corresponds to the case with no income pooling
(oc=0). We assume that all individuals face the same expected income and income
variance but differ in their migration costs.*® Second, we allow for within-household
income pooling and risk sharing (0 <o < 1), and household members pool income and
take joint decisions on the migration of their members. In this scenario, we assume
that o =0.25, so that migrants pool about a fourth of their income with their family.
This value corresponds to observed remittances (see Footnote 2). We maintain our
assumption that at most one individual can migrate from each household.?'

Figure 4 plots the predicted migration rates and the average willingness to take risks
among migrants and nonmigrants for the two scenarios. The horizontal axis carries the
earnings variance in the destination region D relative to the source region S, while the
vertical axis carries the migration rate on the left-hand side and the average willingness
to take risks on the right-hand side. For both scenarios, the trend of the simulated mi-
gration rates is similar: when the earnings variance at destination is lower than at source,
the migration rates (solid line) are close to 100 percent, but they gradually decline as
uncertainty in the destination region increases relative to the source region. Similarly, both

29. These numbers correspond to what we report in Section II: 5,000 yuan is the average net income in rural
areas, earnings in cities are approximately twice those in the countryside, and the coefficient of variation in rural
areas is 0.58 (hence 3,000/5,000=0.6).

30. We assume migration costs are uncorrelated with risk attitudes. In our simulations, individuals are assigned
a (pseudo) random value of migration cost drawn from a chi-squared distribution so that the mean value of
migration costs is approximately equal to 30 percent of the expected earnings in the source region.

31. In the household decision model, the cost of migration does not differ across household members. Once
households are formed, we randomly reassign migration costs to the household using the same distribution as
above.
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Panel A: Individual Migration Decision Model
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Individual and Household Migration Decision Models

Notes: These figures are obtained from the simulation described in Section VI.
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the individual and the household decision models imply selection of more risk-tolerant
individuals into migration, so that the average willingness to take risk for migrants (dash-
dotted line) is higher than for nonmigrants (dashed line) when there is lower uncertainty in
the source region than in the destination. The two scenarios diverge, however, in their
quantitative predictions of the migration rate for any given level of relative earnings
variance in the two regions. Whereas without income pooling and risk sharing (a=0)
there is a rapid decline in the share of migrants with increasing uncertainty in the desti-
nation region, this decline is substantially less pronounced when migration decisions are
taken at the household level, and individuals pool income and risk. This is so for two
reasons: other household members benefit from risk diversification even if the earnings
variance in the destination region is high, and the migrant is partially insured against risks
in the destination region by household members who stay at home.

VII. Discussion and Conclusions

We analyze the relation between migration decisions and the distribu-
tion of risk attitudes within and across households. We provide evidence that, in the
context of China, heterogeneity in risk aversion within the household plays an impor-
tant part in determining whether a migration takes place, who emigrates, and which
households send migrants.

Acknowledging the role of households in making migration decisions, as well as the
relevance of heterogeneity in risk preference within and across households has im-
portant policy implications. For instance, the implementation of a policy that creates
possibilities to insure against risk—such as the introduction of social safety nets—may
increase migrations if decisions are taken at the individual level. However, when the
migration decision is taken at the household level, it may work in the opposite direction
because it allows risk-averse household members to diversify risk in other ways.

In demonstrating that the distribution of other household members’ risk attitudes
affects decisions to migrate, our analysis suggests that risk attitudes within the house-
hold may also affect other choices that are determined on a household level. Examples
are the adoption of innovative farming practices, the selection of new crops, or the
investment in a new family business, where decisions may be influenced by the dis-
tribution of risk attitudes within households and by the possible benefits of risk re-
duction to members other than the individuals directly concerned. Understanding di-
rection and magnitude of the interactions between the effects of such decisions on
different household members and their risk preferences should be an interesting avenue
for future research, with the potential to contribute significantly to a better under-
standing of key economic decisions, particularly in developing countries.
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