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Non-technical summary

There is a long standing interest in the deterntgah migration in Britain given persistent

between region differences in wages, employmentpies. In this paper we analyse the
effects of wages, employment opportunities, andsbqurices on inter-regional migration of
households in Britain, and make four contributigasthe literature: (1) instead of using
aggregate data on regional wage differences, wenast individual expected wage

differentials between the location of origin anddtion of destination to explain migration
choice ; (2) we model the migration decision withie context of potential destinations
rather than focusing only on origin characterist{®& we model the migration choice at the
household level, looking at the wage and employmepbrtunities of both spouses within a
couple; and (4) we examine how different groups imdividuals respond to wage,

unemployment and house price differentials.

Controlling for wage, unemployment, and house pdi¢erentials we find that unemployed
individuals are more likely to migrate than othedividuals. Moreover, migration of
unemployed individuals is sensitive to both wagel amemployment differentials. In
particular they migrate in response to higher waggeortunities in potential destinations, but
are less likely to move to areas with better emplent opportunities. The latter is likely to
reflect the difficulty of the unemployed in highemployment regions to make a speculative
move.

Having a partner with high wage expectations impedgyration possibly because of the risk
of job loss to that partner. Households in whioh shbouse anticipates or desires employment
do not move away from relatively low unemploymeegions. Therefore employment
opportunities of the spouse seem to be centralrtoly migration choice.

House price differentials strongly influence migpat propensities — relatively high house
prices in potential destinations deter migrationichhis likely to reflect credit constraints.
Mortgage holders and social tenants are partigulsensitive to these differentials. The
restrictions faced by council tenants in obtainsagial rental in other regions may force
these individuals into the private housing sectdrere their lack of financial assets makes
them particularly sensitive to price differentialeen they migrate. These house price effects
emerge very clearly, and affect most people in rosising tenures. In contrast, wage and
unemployment differentials do not have such wideginag impacts and instead only affect
particular employment groups in the population.

Large inter-regional differences in wages, employtmend prices are persistent features of
the British labour market. Our results based oneav fmodelling approach show that
household migration is a consequence of complexantions and processes, and so creating
appropriate incentives to help eradicate regionffierénces is difficult. Unemployed
individuals are found to have a relatively high gensity to migrate, particularly into higher
wage regions, but have difficulties moving out afjth unemployment regions, possibly
because they lack the assets and/or networks sm.dGouncil tenants are constrained by the
unavailability of social housing in potential destiions. Therefore policies aimed at helping
the mobility of these groups by reducing transarctiosts, particularly housing-related ones,
would be a way forward. The new modelling approaghdevelop in this paper is flexible
and can also be applied to the study of migrathmemtives for other population groups such
as manual workers or ethnic minorities. A more clatganalysis using this approach may
yield further insights into appropriate policy iaiives.



Differences in Opportunities? Wage,
Unemployment and House-Price Effects on
Migration

Birgitta Rabe
and

Mark Taylor

Institute for Social and Economic Research
University of Essex
Colchester
Essex, C04 3SQ
UK
Email: brabe@essex.ac.uk

Abstract: Most empirical studies of individual migration chei analyse factors
associated with out-migration from an origin looati In contrast, we model the
migration decision within the context of potent@éstinations, combining British
panel data over the period 1992-2007 with othea daurces. Contrary to earlier
micro studies we show that differences in houseeprilevels (but not growth) are
important determinants of household migration. Begi differences in expected
individual wages and employment opportunities affeeemployed individuals in
particular. The spouse’s employment risk appeadeter household migration more
than wage differentials.

JEL Classification: R23; J61

Keywords: migration; BHPS; panel data.

Acknowledgements: We thank Stephen Jenkins, Cheti Nicoletti and Steweney
for useful discussions. Financial support fromB&RC and the University of Essex is

gratefully acknowledged. British Household PanelvBy data are available from the
UK Data Archive (vww.data-archive.ac.ul




1. Introduction

In this paper we analyse the effects of wages, eynpént opportunities, and house
prices on inter-regional migration of household®nitain. There is a long standing
interest in the determinants of migration in Bntagiven persistent inter-regional
differences in wages, employment and prices. Mamyipus studies have analyzed
migration flows in the context of aggregate reglofactors which might make

locations more or less attractive, like wages, ysieyment, and different types of
amenities (e.g. Pissarides and McMaster 1990; Jackamd Savouri 1992a; Hatton
and Tani 2005). Researchers have used microecondat& to investigate how
individual characteristics influence the decisian rigrate (e.g. DaVanzo 1978;
Pissarides and Wadsworth 1989; Gregg et al. 20@dxt individual-level studies

concentrate on the reasons associated with ouatiogrfrom an origin location.

We make four contributions to this literature: (@¥tead of using aggregate
data on regional wage differences, we estinratevzidual expected wage differentials
between origin and destination location to expltie migration choice (2) we
model the migration decision within the contextpotential destinations rather than
focusing only on origin characteristics; (3) moohgl the migration choice at the
household level, looking at the wage and employnog@piortunities of both spouses
within a couple; and (4) we examine how differerdups of individuals respond to
wage, unemployment and house price differentials. d&fine these groups in terms
of both pre- and post migration characteristics.

We argue that by explicitly investigating how rega differencesin
individual wages, employment opportunities and legusces influence the migration
decision, we gain new insights and offer new inmigtions to existing results. In
particular, and contrary to most previous microeeoit studies, our analysis
confirms the importance of house price differesti@lr the migration choice found in
aggregate analyses. We find that unemployed indalgdare more likely than other
individuals to migrate and that they are partidylaensitive to economic incentives.

House price differences also strongly influenceratign with mortgage holders and

! Other contributions which incorporate regional wagstimates into the analysis of migration
determinants include DaVanzo (1978), Enchauteg@bT), Jacobsen and Levin (2000), and Dahl
(2002).



social tenants particularly affected. This seenasigible as restricted access to social

housing at a new location may push such tenardaghet private housing sector.

2. Wages, employment opportunities, and house prise

The human capital approach to migration assumesinieviduals are influenced in
the migration choice by the income they expectdceive at alternative locations
(Sjaastad 1962). Productivity of different skillsyels of education, or age groups
may vary between regions, for example due to diffees in natural resources or
varying production technologies of local employérkis results in regional-specific
returns to an individual's human capital. The valog alternative wage rates, as well
as the corresponding probabilities of getting @iaining) those wage rates will enter
the migration decision. Migration is likely to dejgeon nominal wage differences,
but also on differences in labour market tightnegsch affect the probability of
getting a job. Furthermore, the real values of weages will be related to regional
price levels, in particular housing costs, whichitplly make up the bulk of living
Ccosts.

Aggregate studies of inter-regional migration init®dn have mostly
confirmed the expected effects on migration ofeatéhces in unemployment, house
prices and wages (Pissarides and McMaster 199&kmaac and Savouri 1992a;
Cameron and Muellbauer 1998: Hatton and Tani 200&;phy et al. 2006). They
have also shown that because of the possibiligoaimuting, wage differentials are
less important for migration into contiguous regpwhere housing considerations
tend to dominate (Jackman and Savouri 1992b: Camanal Muellbauer 1998).
Wage differentials are also less important for polderkers who benefit from the
returns to migration for a shorter time. The litara has shown that the South East of
England plays a unique role in migration behavibich has evolved over time. For
example, in the late 1980’s house price growth pasicularly buoyant in the South
East, and the expectation of house price appreniéd to considerable in-migration.
The South East also served as ‘escalator regiat’ dttracts potentially upwardly
mobile young people and promotes them at highesrtan elsewhere in the country
(Fielding 1992). There is evidence that a signiftgaroportion of those who achieve
high status and pay then ‘step off’ the escalatomiigrating away from the region
later in the life cycle. Hatton and Tani (2005) éaaiso found large displacement

effects of foreign immigration to the South East.



Microeconomic studies in Britain have focused onwhandividual
characteristics affect migration behaviour. Pregioeisearch shows that unemployed
workers in Britain have higher migration properestithan those in work, possibly
because the opportunity cost of moving for thentess (Pissarides and Wadsworth
1989; Hughes and McCormick 1994; B6heim and Tagl@02; Gregg et al. 2004).
While unemployment related benefits can be clainmethe region of destination,
employed individuals must be compensated for thethat they give up. However,
unemployed individuals may have restricted accesl information networks in
other regions or lack the assets necessary to itimurfinancial costs of moving
(Pissarides and Wadsworth 1989). Consistent wiih Bdheim and Taylor (2002)
find that migration propensity declines with duoatiof unemployment.

Housing tenure also affects migration choice. Hsgired McCormick (1981)
have emphasised how the policy of local authortii@grds council tenancy impedes
migration. This is because when council tenantsrategthey lose their right to
immediate occupation of another council propertg srstead have to join the end of
the waiting list at their new location. For homenass, migration causes specific
transaction costs such as taxes and fees on tlobgsimg price of new property,
which can offset migration gains (Cameron and Msler 1998; Van Ommeren and
Van Leuvensteijn 2005). For this reason individuaisl households that anticipate a
move tend to select into private rented accommodatd avoid such transaction
costs, and consistent with this private tenantsehlagen found to have a higher
probability of migration (e.g. Gregg et al. 2004 dkews et al. 2008).

The literature on family migration (Mincer 1978;rfslell 1977) assumes that
couples seek to maximize joint family income wheakimg the decision to migrate.
Whenever maximization of family income makes speustay (move) although they
could individually receive higher earnings by mayiistaying), these spouses are tied
stayers (movers). Greater market earning powermace continuous labour force
participation potentially yields higher migratioeturns to husbands than to wives.
Wives are therefore likely to be tied movers whpexience reductions in wages and
working hours following the move (e.g. Rabe 2008yidr 2007; Boyle et al. 2009),
thus reinforcing the initial differences in car@eospects between the spouses. On the
other hand, working wives — in particular if thegntribute a large share to family
income and have a stable labour force attachmedgter family mobility, making

husbands likely to be tied stayers (e.g. Nivalaiz@d4).



Micro-level studies have also looked at how regiom@onomic incentives
such as wages and unemployment rates influenceatimgrin Britain, but findings
are conflicting and sometimes puzzling. Higher vgagethe origin location are found
to deter migration (Hughes and McCormick 1994), ivaté it (Pissarides and
Wadsworth 1989), or have no effect (Andrews et 2008). Likewise high
unemployment rates at origin appear to deter magrah some studies (Hughes and
McCormick 1981, 1994; Henley 1998), provoke migrt(Andrews et al. 2008) or
have no effect (Pissarides and Wadsworth 1989; iBolhed Taylor 2002). None of
these studies finds an effect on migration of hqusmes at origin or of the interaction
of local unemployment rates with the individualisemployment.

Individual level papers mostly study the determtsasf out-migration from a
given region. In contrast, we argue that the opmities that people face through
migration are best captured as differences betwedestination and origin
characteristics. One way of doing this is to amalgsfferences in characteristics
between the region of origin and the nation as alaviiPissarides and Wadsworth
1989; Antolin and Bover 1997). A different approashto model the decision to
migrate and the choice of destination sequentiallyich allows a distinction to be
made between the push and pull factors associatdd migration (Molho 1987,
Hughes and McCormick 1989, 1994). However, it i€lear whether empirically
these decisions can be separately identified. s gaper we explicitly model
differences between origins and destinations bygasgy a potential destination to
households and including its characteristics in ihigration equation, thus tying
together the migration decision and the choiceestidation (Enchautegui 1997).

Our approach allows us to study how different gsoirpthe population react
to migration incentives. In particular, we expduw importance of wage differentials
for migration to differ by employment status. Jadarch theory predicts that the
acceptable wage offer is higher for on-the-job ceens than for otherwise identical
unemployed job searchers. Unemployment differesitiah the other hand, may be
more important for unemployed individuals who presbly rely on more formal
channels of job search than employees. Moreoveéiyiduals may migrate in order to
change their employment status, or they may chainge employment status as a
result of migration. If individuals move to seardn a job (‘speculative migration’),
labour market tightness should be important bothrfdividuals that were employed

and unemployed pre-migration. In the case of cotgthmigration we would expect



wages to dominate the migration choice. In othemd&ahe anticipated post-migration
employment status could be a factor in explainiegctions to wage and/or
unemployment differentials (Van Dijk et al. 1989)o account for this possibility we
compare estimation results wusing both pre-migratiamd post-migration

characteristics.

The effects of house price differentials are likeydiffer by housing tenure,
although this has not previously received muchnétia in the literature. Home
owners are directly affected by house price difiéeds while renters will be affected
either if house prices drive up private rents opaspective buyers. Individuals who
own their homes outright should have more flexipilin financing houses when
moving to higher price regions than those whosesésuware mortgaged. Council
tenants could be affected by house price diffeagstif restrictions in social rental
markets drive them into private rental or home awhig. Therefore we look at how
house price differentials affect migration by hagsitenure defined both pre- and

post-move migration.

3. Econometric methods

We model an individual's decision to migrate asuaction of differences between
earnings, unemployment, and house prices at thendeésn and the origin, as well as
of migration costs. This can be written as:

M,* =AY, + AU, + AP +C,

where AY, is the present value of the expected lifetime iegmdifferentials between

destination and origin location for each individual which captures regional
differences in economic opportunitieAU are differences in lifetime employment
opportunities which capture, say, regional variaian job offer arrival rates or the
risk of job loss; AP is the present value of expected lifetime housmepdifferentials

between destination and origin and captures rebdigparities in the cost of living as

well as housing investment opportunitie§; is the present value of individual

2 In fact, in most cases the sequence and ratimfadecisions which will include, in any order, the
decision to migrate at all, the choice of destomatiand the choice of employment status, are not
observed and it is difficult to disentangle thesdiion of causality, e.g. between moving to sefocta

job and contracted migration (Molho 1987, Greggle2004).



migration costs, such as the cost of gatheringrim&ion about alternative labour
markets or of leaving networks of family and frisnd

For risk neutral individuals without quantity corahts it would be feasible to
examine unemployment differentials and relative @& a single ‘expected income’
variable. But as these conditions are unlikely ¢éoshtisfied, we analyse wage and
unemployment differentials separately (Pissarided BlcMaster 1990). Also the
value of the alternative wage may depend on regjoee levels due to considerable
disparities in costs of living and housing costeoas regions within Britain. Wages
are therefore often adjusted by regional houseepric make them comparable across
regions® However, house prices and their rate of appreciatiay affect migration
beyond their impact on local prices because ofdwang constraints in imperfect
capital markets and the investment character oSihguexpenditure (McCormick
1997, Kiel 1994, Henley 1998). For these reasonexamine the impacts of house
prices and wages separatély.

Our model compares the characteristics of the rorigp all potential
destinations, and these are aggregated into otlfeasmigration is treated as a binary
choice. We discuss the aggregation procedure bdlbw.probability of migration is
expected to increase with wage gains and to dexreéh positive differentials in
unemployment rates and house prices. An individu#l decide to migrate if the

discounted net gain of movindyl, , s positive, that is:

it M*20
Ootherwise

Assuming that migration costs are determined byeator of exogenous

household and individual characteristidg, and denotingk as the destination and

| as the origin, the model can be specified at tingpre-migration) as

Mit,t+l* = yl(Vvikt _Vvijt) + yz(Uikt _Uijt) + y3(H(t - F)jt) + y4IZit + U, 1)

% Regional price indices are only recently beingated in Britain, and do not cover the whole time-
period studied in this paper.

* Regional wage differences can also be seen asamsapng differentials which compensate for
differences in regional-specific amenities suchvaather, crime, environment etc. This implies highe
wages in low amenity regions. Likewise, regionaleaities could influence house prices, implying
lower house prices in low amenity regions (Roba@&8). Deflating regional wages by regional house
prices, which make up the bulk of living costs, Vbilhen exacerbate regional differences.



where W are estimates of individual expected log wadésare time- and region-
specific log unemployment rates distinguished leydlge and gender of the potential
migrant, P are time and region-specific log house pricgss a vector of exogenous
household and individual characteristics, and an error term which is given by the
sum of an individual-specific unobservable effewd an idiosyncratic random error.

The migration probability model is then given by

PriMii 1.0 = 1| Xit; ¥) = Pr(My; 11a* > O] Xy 1) = Pru < X5 )) 2)
where X is the vector of explanatory variables,is the corresponding vector of
parameters anBr(.) indicates the probability of the event. We sfyethis model at
the household level, focussing on the head of Hmide For couples we enter into
equation (1) the wage and unemployment differemtadl the head of household as
well as the corresponding differentials for thgiosse.

Several approaches are available to estimate equél). Given that we use
panel data, pooled binary dependent variable madelsnly valid if there is no serial
correlation in the error term, i.e. if all the imdiual heterogeneity can be captured by
the observed variables. Treating the unobserveerdggneity as time-invariant and

assuming a logistic distribution fou, yields a conditional fixed effects model.

However, the effects of time invariant covariatesirot be retrieved in this model,
they get eliminated together with the unobservaleterogeneity. Moreover, the main
interest of this paper is to analyse how differesnde opportunities between
individuals or households affect migration decisiorather than within individual
variations over time. Therefore we estimate the @hading the random effects probit
estimator, assuming independence between obsesvaatel unobservablés.
Unobserved individual-specific heterogeneity iowkd for by assuming that it is

time invariant and decomposing the error tarmin (1) as

U, =& +V, (3)

® It is becoming increasingly common to allow forms® correlation between unobservables and
explanatory variables within a random effects fraumek by modelling the individual-specific
unobserved effect as a function of the means of tithee-varying covariates (Mundlak 1978;
Chamberlain 1984). However in our context the nvainables of interest (the earnings, unemployment
and house price differentials) and those on mahgrdime-varying covariates will change mostly as a
result of migration and thus means and changeseiset variables are to some extent endogenous. We
therefore choose not to pursue this route.



where &, denotes the individual-specific unobservable ¢ffmed v, is a random

error.
In empirically specifying the model we take thef@iénce in log hourly wages
between destination and origin as a predictor fefithe earnings change associated
with migration. However such expected wage difféeds are not observed. We
therefore predict wages both in the origin andidasbn location for all individuals.
As sample sizes in the primary data set (the Bril®usehold Panel Survey) are too
small to allow precise estimation, we estimate gerspecific wage equations for
eleven regions across Britain for each time peligehar) using the Labour Force
Survey. The coefficients from these region, geratet year-specific wage equations
are then used to predict wages for each BHPS redgpoim each location. As women
in paid employment may not be a randomly selectadpte of the population, we
correct their regional wage estimates for seledmdm employment using a Heckman
(1979) two step estimation approach. The procedegins by modelling the selection

of women into employment as follows:
%t*:lBtlpit+9it (4)

where s, *is a latent variablep, is a vector of explanatory variables assumed to
determine female labour force participatigh), is ‘a vector of unknown coefficients,

and g, is a random error term with zero mean and unitanae. This selection

equation is estimated using a probit model. Froenrtsults we derive inverse Mills

_AL'm)

ratios, A, =————— , whereg(.) is the standard normal density function abhd (.)
te(B'm,)

the corresponding standard normal distribution fiomc These are the selection
correction terms which enter into the wage equatesadditional regressors to allow
consistent estimation using OLS. We assume no emmant selection effects for

men. The selection corrected wage equation for vimoimany region in any year is:
W, =9,'gy + A, +5; (5)
whereW, is the log hourly wageg, is a vector of personal characteristics assumed

to determine wages), is the individual selection correction term, afidis the error

term which is assumed to have zero mean and varianc Identification is assured

by including a set of variables in the selectionatpn which are not included in the



wage equations. Following common practice we empih@y number of children of

pre-school age and the number of children of sclag@ as exclusion restrictions,
assuming that fertility is exogenous to labour neanbarticipation. This is a strong
assumption but the approach seems justifiable Herpgurposes of this paper. The
estimated coefficients on the regional log wageatiqus are used to predict each
individual’'s wage when migrating and when stayinghe original location. Thus we

assume that the estimated wages proxy the ecorappmmrtunities which are faced in
different regions of Britain by employees, the upésged and the economically
inactive.

The predicted wage, unemployment rate and averagsehprice in originj

for migrants and non-migrants is determined byr#ggon of residence at tinteThe
predicted wage (unemployment rate, house priceestinationk for migrants and
non-migrants is a weighted average of predictedemggnemployment rates, house
prices) in all alternative locations (with the regiof origin excluded), where the
weights are the observed inter-regional migratlow$ of the working age population
in Britain (aged 16—64). This procedure assumeg thagration results from
optimizing behaviour and therefore that the loaaiachosen by British migrants
represent best alternative locatiSnk.also takes into account the fact that not all
destinations are equally likely from a given origind that, for example, nearby
regions are often preferred presumably becausewérl transaction costs. Wage,
unemployment and house price information for ateptial destinations is in this way
aggregated into a single weighted average desimatieasure. A similar approach in
previous migration studies is to impute stayersgesin alternative locations by
using the coefficients of a migrants wage equaijery. Nakosteen and Zimmer
1980). The advantage of our procedure is that ésusxplicit destinations and
therefore allows us to incorporate further regionaformation, namely on
unemployment rates and house prices, into the sisaly

We estimate the migration equation (equation lhgigiredicted rather than
observed wages. When using variables that have dpegrated through a first-stage

® Another intuitive choice of potential destinatiis to select the single best alternative for each
individual. However, migration choice is presumalalyfunction not only of wages, but also of
employment opportunities, prices, and migrationtzoblence the construction of best alternatives
would have to rely on assumptions about, for examtile functional form of mobility costs with
respect to distance moved as in DaVanzo (1978fheoweight given to house prices relative to wages,
etc. In short this method would assume valueshieparameters that we ultimately want to estimate.
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regression the standard errors in the second staljebe biased downwards.

Corrected standard errors can be obtained by usamgnce estimators such as
Murphy and Topel (1985). However, implementatiomnd straightforward in our

case, as our first stage consists of 154 sepagations with corresponding variance
matrices. We therefore use bootstrapping with Sfligations to derive standard
errors for the second stage. Bootstrapping is ga@metric approach for evaluating
the distribution of a statistic based on randomamgding with replacement. We

append the estimation sample from the Labour F&uerey used for the wage
equations to the sample from the British HouseliRddel Survey, so that resampling
is from the entire set of observations. All stagésthe estimation procedure are
estimated using the bootstrap sample. The samp@edatd deviation is then

calculated from the sampling distribution (Guan 200

4. Data and variable construction

One novel feature of our research is the way inctvlwwe combine various datasets.
The main analysis of the migration decision is Hasa 15 waves of the British
Household Panel Survey (BHPS), spanning 1993 t@.200e BHPS is a nationally
representative sample of about 5,500 householdsiited in 1991, containing
approximately 10,000 adults who are interviewedheaaccessive year. Data are
collected on a broad range of socioeconomic cheratits at both the individual and
the household level. The use of panel data alla@estification of both the pre- and
post-migration characteristics. We exploit the BHRSBn 1993 only as data from the
Labour Force Survey used to estimate wage equasansilable from that year. The
15 year panel allows us to observe 14 annual ttansifrom timet to t+1.

Although attrition rates among migrants are higii@n among non-migrants,
Buck (2000) reports that almost 75% of actual mevmtween 1991 and 1992 were
traced compared with an overall response rate @. 9ver the 15 years of available
panel data, an interview was possible with at least household member in almost
80% of moving households.

Our analysis is conducted at the household levelfos couples (either
married or cohabiting) we determine the head ofskbold and merge to this the
characteristics of the spouse. For singles anyabbkes capturing spouse’s
characteristics are set to zero. In the BHPS ttael feé household is defined as the

principal owner or renter of the property that augehold lives in. Where there is

11



more than one potential head of household or nedghéhe spouses are the heads of
households, the male takes precedérineour sample 90% of the heads of household
are male.

We restrict the analysis to heads of householdd $ppouses) aged between 18
and 58 inclusive and not in fulltime education. g the group most likely to
migrate for work related reasons. Including oldesrkers may capture migration
associated with retirement location decisions, hilcluding younger individuals
would potentially confound education related mowé migration. We also remove
those in the armed forces, who are self-employetinat t, and observations with
missing data for any of the variables used in tnayais. We only include household
heads for whom information is available at two @mnaive interviews, resulting in an
unbalanced panel which allows the same head ofehold to enter the sample
several times.

Migration is defined as a change in a head of hoalsles address in the period
between two interviews which also involved crossihg boundaries of one of the
eleven distinct British regions and exceeds a uéstaof fifty kilometre$ The
distance constraint avoids defining as migrantsshbalds that move only a short
distance across regional boundaries without ergexidifferent labour market. In our
dataset we identify 518 cases of inter-regionalratign out of a total of 35,808
household-year observations. These comprise 6,3@tjue single or couple
households of whom 446 are migrah®1% of the households in the sample migrate
some time over the sixteen year period which eguated.4% of the household-year
observations.

To estimate the wage equations we use Labour Fauceey (LFS) data for

the period 1993 to 2006. The LFS is a quarterlymarsurvey of households living at

" We have also tried an alternative definition of tiead of household based on the total individual
labour and non-labour income in the month befoeeititerview at timd. The spouse that contributed
the greater income was taken to be the head, héthmale taking precedence in case of equal income.
The results of the estimations using this altemeatiefinition were similar to those presented here.

8 The 11 regions are the Government Office Regior&rigland (North East, North West, Yorkshire
and the Humber, East Midlands, West Midlands, B&&ngland, London, South East, South West) as
well as Wales and Scotland. In the case of couplséholds, we use pre-migration information on the
characteristics of the spouse and do not constrenanalysis to the couple remaining intact post-
migration.

° Individuals observed migrating once during theetispan covered by the BHPS (1991-2007) may be
repeat migrants whose previous migration event{spiwed prior to 1991. Hence we are not able to
distinguish one time from repeat migrants and ne&dli migrants in the sample. An alternative would
be to retain one time migrants whose migrationohiss are observed from the beginning of their
employment, but this would lead to sufficiently $hsample sizes to make analysis infeasible.

12



private addresses in Great Britain and covers alB®M®00 households. Keeks
information on each respondent’s personal circuntgt® and their labour market
status during a specific reference period, normelberiod of one week or four weeks
(depending on the topic) immediately prior to th&eiview. Information used for the
selection and wage equations is compatible with 8HRriables so that the
coefficients estimated with LFS data can be usedpredict wages using the
characteristics of individuals in the BHPS. In estiing the wage equations we
restrict the sample to men and women of working @&e-64 inclusive) who are not
in fulltime education or the armed forces. We asgclude the bottom and top 0.5%
of the hourly wage distribution in order to elimieaxtreme outliers.

The selection equations model female selectionemployment as a function
of age and its square, highest educational qualibno attained, whether the woman
has a partner (married or cohabiting) and non-wéitmic origin*® Being partnered
generally reduces the labour force attachment oh&m and education captures the
economic opportunities that individuals face in tabour market. We include both
the number of pre-school and school-age childrethen household, as dependent
children are expected to reduce a woman'’s involvegnmemarket work, especially if
the children are young. These two variables ared us® exclusion restrictions.
Separate selection models are estimated for eafdudéen years and each of eleven
regions (a total of 154 regressions) to allow foret and region-specific labour force
participation.

The dependent variable in the wage equations idoth®f real gross hourly
wages in January 2000 prices. In the LFS wagesdareed from usual weekly
earnings in the main job, total usual hours workethe main job, and usual hours of
paid overtime. They are modelled as a functionefpnal characteristics only. Job
related characteristics are not included in theewvaguations in order to allow the
derivation of expected wages for the non-employetl @/oiding the assumption that
individuals have the same job characteristics pré post-migration. We use as
explanatory variables in the wage equations ageitansuare, highest educational
qualification, whether an individual is of non-wdiethnicity, and whether he/she is
married/cohabiting. To account for the effectstefr(porary) non-work on subsequent
wages (e.g. Arulampalam 2001), we also includenaexplanatory variable whether

19 Such a variable is insufficient to adequately ueptwage differences between ethnic groups, but
small sample sizes prevent a more disaggregatedaqgp
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an individual experienced an employment interruptsince the last interview. For
women, the wage equations also include the coomdgrms for selection into the
labour market. The coefficients from the wage eiguatare used to predict a wage
for each individual in each region and in each y&ane implicitly assume that
households, in deciding whether to migrate betwéer t andt +1, take log wage
levels observed at timeas a predictor of future earnings.

For the derivation of individual-specific unemplognt differentials we use a
non-parametric approach. Using the LFS we calculaggonal unemployment rates
by gender, age group and year. The log of thesenplogment rates are merged to
our BHPS sample and differentials derived usingation of origin and weighted
average destinations as described abiove.

House prices were obtained from historical data\jled by Halifax Housing
Research) on average annual house prices at ttemakdevel. Annual house prices
are averages of all houses sold in a region wighyear, excluding properties worth
over one million pounds and sample sizes less fiftgn We use two measures of
differences in house prices between locations @jirorand destination. The first
captures house prices differences in levels, udifigrences in log real house prices
(in January 2000 prices) between the average @disimand location of origin. The
second captures differences in house price grovtie-€hange in the log house price
differential between destination and origin regimiween timd—1 and time (i.e. in
the year prior to any migration).

Data on the inter-regional migration of the workimge population in Britain,
used for the weighting of potential destinatiorssfrom the National Health Service
Central Register, 1993—-2007. This keeps recordsatiénts registered with General
Practitioners (GPs) and is used for official inedrmigration estimates. The migration
data relies on patients re-registering with a nef® ®hen they move to a new
location. There is a well recognised undercounyafng adult males in the data, as
such individuals are less likely than their femadeinterparts to reregister with a new
doctor (GP) immediately following a move (Ogilvy &%. An associated problem
occurs when males register at a new location skyeeas after migrating, producing

an over count in the older age groups. We use tine af migration flows for all

™ 1n doing so we code those not currently workindpasing had an employment interruption.

12\We have also experimented using employment instéademployment rates in our models, as well
as employment and unemployment growth, and theltsebom so doing are consistent with those
obtained with unemployment rates.
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working age migrants which should produce unbiasegration counts under the
assumption that migration between any two regiaeschot vary in the short term.
The migration weights we derive from these dataoaigin-specific, i.e. they measure
the proportion of migrants choosing each availaalstination from a given origin.

These wage, house price, and unemployment diffietergnter the migration
equation, equation (1), which is the core equabtbnnterest. In addition we also
include personal and household characteristicsrddlan is expected to decline with
age because older individuals reap the benefita f&rorter time-period than younger
ones. We include the age of the head of househalyl as we assume this to be
highly correlated with the spouse’s age. Laboucdcstatus of the head of household
and their spouse is included to capture differemdration propensities associated
with current (or, when using post-migration statiugure) labour market ties. The
expectation is that unemployed individuals have loarket attachment and thus a
high propensity to migrate while employees may findnore difficult to move to
another location. We also include a binary variabtkcating whether households live
in the South East to capture any of the uniquectsfund in the previous literature,
and a gender indicator to capture any gender difiggs in mobility behaviour.

Other variables act as proxies for the direct amtiréct costs of moving. The
size of the household is an indicator of the dimdts of moving and of the network
attached to any individual. We distinguish betw#® number of children under age
five and over age five in the household. Familiethwre-school children are often
found to migrate in search for better environmefais their children while the
presence of school-age children usually detersatar because of the difficulties
involved in changing schools. Furthermore, a binaaytnership variable is included
to capture the reduced mobility of individuals wipartnership ties (Mincer 1978).
Housing tenure is also included to approximatectists of migration. By assumption
rental accommodation would be less costly to tem#fan an owned home. Home
ownership might also be an indication of the attaeht a household has to a location.
All of these variables are measuredt ai.e. the time when the migration decision is

assumed to be made.
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5. Empirical results

Descriptives

Table 1 summarises the main characteristics of htead of household sets of
household-year observations by mover status betwewa t and t+1, where
characteristics are defined at timdefore any migration. Information for partners is
shown if applicable. Migrants are on average 3¥s/el and six years younger than
non-migrants. A lower proportion of migrants thaonmmigrants has a partner
(married or cohabiting). Whereas the proportiomagrant and non-migrant heads of
households that are employed before any migratidhe same at 82%, the proportion
of migrants that is unemployed is higher (10% cormagavith 6%) and the proportion
that is inactive is lower (8% compared with 12%arththat of non-migrants. The
differences in the employment characteristics of partners of migrants and non-

migrants are not statistically significant.

Table 1: Characteristics of migrants and non-migrans

Migrants,t Non-migrantst
Age (years) 31 37
Married/cohabiting 0.38 0.53
Employed 0.82 0.87
Unemployed 0.10 0.06
Inactive 0.08 0.12
Partner employed, if partnered 071 0.75
Partner unemployed, if partnered 0.05 0.03
Partner inactive, if partnered 024 0.22
Home owner outright 0.14 0.13
Home owner mortgage 0.54 0.60
Social tenant 0.08 0.18
Private renter 0.23 0.09
Female head of household ¢.11 0.10
Female single 0.56 0.55
Number of preschool age children g.18 0.17
Number of school age children 0.32 0.53
South East 0.44 0.28
N households 6,321
N household-years 35,808

Notes: BHPS 1993-2006. Inactive includes, for edamfamily care,
long-term sick or retired. Private tenant is prévdtirnished, private
unfurnished, rented from employer, and other. Saemant is from a
local authority or housing association.

®Except for these all differences between migrants mon-migrants are
significant beyond the 5% level.

In terms of housing characteristics the proportidroutright home owners is

about the same among migrant and non-migrant holdeh13-14%). A lower
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proportion of migrants than non-migrants own thieduse on a mortgage (54%
compared with 60%) or live in social rented accordaimn (8% compared with

18%). Conversely, the proportion of migrant housediving in private rented

accommodation is higher than that of non-migranisetiolds (23% compared with
9%).

The proportion of female heads of households antewiale singles in the
sample is about the same among migrant and norantignouseholds (10-11% and
55-56% repectively). Likewise, there is no stataty significant difference in the
number of preschool age children living in migrantl non-migrant households. The
average number of school-age children, aged 4 td¢ivieg in migrant households is
lower than those living in non-migrant households (compared with 0.5). Finally, a
higher proportion of households that migrate betws#®met andt+1 live in the South
East of England before migration than those whyp ataheir origin location.

Table 2 reports employment status (for heads o$éloolds and their partners,
if any) and housing tenure (for households) tramsimatrices for migrants and non-
migrants between two consecutive interviews, aetimndt+1 (approximately one
year apart in the BHPS data). Migrant heads of dloolsls between timeandt+1 are
found to change employment status more frequehtip hon-migrants. In particular
unemployed migrants are significantly more likety eénter work than unemployed
non-migrants. More than 70% of unemployed migragmnser work (either as an
employee or self-employed) post-migration compawét 40% of unemployed non-
migrants. Economically inactive migrants also eigreme more labour market
mobility than economically inactive non-migrantsitoin terms of entering work and
entering unemployment. The proportion of heads otiseholds that remains
employed at the subsequent year differs less betweigrants and non-migrants
(91% compared with 96%).

Looking at partner’s employment transitions fovgl heads of household that
have a partner, there are marked differences batwagrants and non-migrants.
Note, however, that cell sizes in the partner'sgition matrix are small for migrants.
Partners in migrant households have lower retentes in employment than those
in non-migrant households (72% compared with 9384yl higher retention rates in
unemployment (57% compared with 28%). A higher prtpn of migrant partners
move from inactivity at time into employment at time+1 than among non-migrant

partners (27% compared with 19%).
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Table 2: Employment and housing transitions by migant status
(row percentages)

| Migrantst +1

| Non-migrantst +1

Head of household employment status

t Employed Unemployed Inactive Employed Unemployed Inactive
Employed 91 4 5 96 2 2
Unemployed 72 13 15 40 42 18
Inactive 23 13 65 14 6 81
Partner's employment stafus
Employed 72 5 17 93 1 6
Unemployed 29 57 14 43 28 29
Inactive 27 0 73 19 2 79
Household housing tenure
t Own Mortgage  Social Private Own Mortgage  Social Private
outright tenant tenant | outright tenant tenant
Own outright 24 29 3 44 88 9 1 2
Mortgage 8 55 3 35 3 95 1 2
Social tenant 9 27 36 27 0 4 92 3
Private tenant 9 37 7 48 2 14 6 77

Notes: BHPS 1993-2006, N=35,808. Inactive incluflasexample, family care, long-term sick or redir@rivate tenant
is private furnished, private unfurnished, renteainf employer, and other. Social tenant is from @llauthority or
housing association.

éCell sizes for migrant partners are small.
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Furthermore, Table 2 also shows that, not surgigjn migrants are
significantly more likely than non-migrants to clgantheir housing tenure. Almost
one half of migrating private tenants and 36% afiaotenants move into home
ownership (either with or without a mortgage), whprivate tenancy is the most
common destination for outright owners who movee Tditer may reflect that private
renting is used as a stepping stone into otherrésnwhile individuals acquaint
themselves with the housing market in a new locafidhis group could also include
individuals leaving their parental home and movimg rental accommodation. More
than 50% of mortgage holders who migrate remaih witmortgage while 35% move
into private tenancy. Social tenants are equaliglyi to move into private tenancy or
take on a mortgage. It seems reasonable to astiahpdst migration housing tenure
is temporary and to evolve over time, in which cheasing tenure observed at time
t+1 may not be an immediate reflection of migratebice. Housing tenure changes

among non-migrants are related to local moves avifistance of less than 50km.

Selection and wage equations

The first step in the estimation procedure is todelowomen’s selection into
employment. The results of the 154 year and regpetific probit estimates, using
data from the Labour Force Survey, are not predesgparately for brevity. Instead,
Table 3 summarises the results of the models widanms, standard deviations,
minimums and maximums of coefficients. The resales in line with expectations.
The estimates show that there is a non-linear ioglship between female
participation in the labour market and age. Pauéton is higher for women holding
higher educational qualifications than for thos¢hwio qualifications, but this does
not emerge consistently across regions and yearslaBy marriage or cohabitation
on average increases women’s probability to be eyepl, but not consistently. The
average coefficients on the identifying variabledicate that women with preschool
age and school-age children are less likely to wbda childless women, and this
emerges consistently across regions and yearsloWse panel of Table 2 shows test
results for instrument relevance and hence thetifttation of the model. The
hypothesis that the coefficients on the variablegturing the number of preschool
and school-age children are jointly equal to zexo lbe rejected at levels of statistical

significance above the 1% level. As the upper pahelws, this hypothesis can also
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be rejected for each variable separately withstte#il significance exceeding the 1%

level.
Table 3: Female labour force participation, LFS 198-2006
Coefficient

Mean Standard dev Minimum  Maximum
Age 0.095 ** 0.022 0.024 0.158
Age’/100 ~0.147 ** 0.029 -0.225 -0.053
Degree 0.680 0.371 -0.817 1.188
Other higher qualification 0.751** 0.392 -0.774 1.218
A-Levels or equivalent 0.449 0.467 -1.222 0.988
GCSE or equivalent 0.474* 0.295 -0.644 0.945
Partner 0.190 0.083 —-0.004 0.370
Non-white —-0.332 0.248 -1.046 0.180
Number of preschool children —-0.63%* 0.068 -0.811 -0.441
Number of school-age children —-0.189 ** 0.029 -0.269 -0.118
Constant —0.989 0.763 -2.318 1.609
Log likelihood -14574.55 -2057.83
Observations per wave and region 5,896 24,828
Ho: number of preschool children = number of sclatlidren = 0
X2 184.70 2125.70
p-value 0.000 0.000

Notes: ** significant at 1% or higher in each oéth54 equations. Table summarises estimation sestit54
models, 1993-2006. Dependent variable is womenijslament at time. All regressors measured at time
t.

These estimates are used to derive selection tomeerms which enter as
regressors in the female log hourly wage equatidhs. log hourly wage models are
again time and region-specific and thus comprisé déis of estimates each for men
and women. In any year and region the estimatiompgasize is higher than 700 for
both for men and women. The results are again preden summary form, in Table
4, with means, standard deviations, minimums, aadimums of coefficients. The
results show that there are non-linear returnsg® far both men and women. As
expected, there are higher wage returns to highezld of education than to lower
ones for both men and women, particularly to hawngniversity degree or other
tertiary qualifications relative to no qualificati®. Consistent with the literature
partnered men earn more than single men, but tass o consistent impact for
women. Non-white ethnicity also has no consistempact on wages across regions
and over time, while there is a consistent wagealpgnassociated with an
employment interruption (which varies in statistisgynificance across regions and

over time). The coefficient on lambda which corsefdr selectivity in women’s
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labour force participation has no consistent sigd & not statistically significant in

most models, giving little evidence of selectiofeefs.

Table 4: Regional wage equations, LFS 1993-2006

Coefficient

Mean Standard dev.Minimum Maximum
MEN
Age 0.078 ** 0.009 0.052 0.099
Age?/100 —0.088 ** 0.011 -0.115 —0.056
Degree 0.634 ** 0.069 0.422 0.785
Other higher qualification 0.416** 0.073 0.189 0.554
A-Levels or equivalent 0.209 0.055 0.037 0.323
GCSE or equivalent 0.155 0.069 -0.041 0.330
Partner 0.125* 0.028 0.067 0.194
Non-white -0.119 0.099 -0.347 0.242
Work interruption -0.161 0.040 -0.301 —-0.063
Constant 2.173 1.447 0.042 5.907
R 0.22 0.43
Observations 711 5076
WOMEN
Age 0.046 ** 0.009 0.025 0.078
Age’/100 -0.052 * 0.012  -0.094  -0.024
Degree 0.704 ** 0.107 0.355 0.917
Other higher qualification 0.491** 0.117 0.117 0.724
A-Levels or equivalent 0.204 0.072 -0.001 0.343
GCSE or equivalent 0.135 0.073 —0.086 0.286
Partner 0.013 0.026 —0.056 0.092
Non-white -0.016 0.102 -0.477 0.209
Work interruption —-0.159 0.033 —-0.248 -0.012
Lambda 0.056 0.095 —-0.145 0.440
Constant 0.717 0.212 0.166 1.200
R 0.20 0.43
Observations 744 5086

Notes: ** significant at 1% or higher, * significaat 5% or higher in each of the 154 equations.|&ab
summarises estimation results of 154 wage equafibhsegions, years 1993-2006), separately for men
and women. Dependent variable is log hourly reagjavat timet. All regressors measured at tinie
Work interruption is a binary variable coding wardiindividuals with an employment break since the
last interview.

Migration models

The coefficients on the time and region-specifig age equations are used to
construct wage differentials between potential idatibn and origin region for each
head of household and their spouse (if marriedob@abiting), using the BHPS. Log
wages in destination are a weighted average ofhlmgrly wages in all available

destinations (with the origin excluded), using afed origin-specific migration

flows from the National Health Service Central Régi as weights. The same
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weights are used to aggregate log unemploymerd fateeach head of household and
their spouse (if partnered) as well as a housebdtj house prices and log house
price growth in potential destinations. The diffeials between destination and origin
enter as regressors in the random effects probdeind@able 5 displays estimation

results from such estimation using pre-migrationplElyment status and housing

tenure as explanatory variables. This base moddtrins all employment status and
housing tenure groups to have the same responsage, unemployment, and house
price differentials, an assumption we relax inl&gecifications.

Table 5: Migration equation, BHPS 1993—-2006

Base model
Log wage differential -0.265 (0.77
Partner’'s log wage differential -0.677 (1.49
Log unemployment rate differential 0.045 (0.53
Partner’'s log unemployment rate differential -0.218(1.47
Log house price differential —0.468 (2.53*
Ai14 l0g house price differential 0.072 (0.11
Employed -0.008 (0.10
Unemployed 0.260 (2.50*
Partner employed -0.120 (1.07
Partner unemployed 0.075 (0.19
Home owner mortgage -0.074 (1.04
Social tenant —0.443 (4.71*
Private renter 0.182 (2.36*
Number preschool age children in household —0.0100.17
Number school age children in household -0.07(2.18*
Age —-0.020 (8.09**
Female 0.116 (2.08*
Partner 0.061 (0.54
South East 0.044 (0.49
Constant -1.881 (10.25**
Year indicators yes
P 0.230
Log likelihood —-2,496.03
N households 6,321
N household-years 35,808

Notes: Estimates from random effects probit modapendent variable takes
value 1 if head of household moves across a regimandary and travels at least
50km, and O otherwise. Bootstrapping was used tivelestandard errors (500
replications). ** significant at 1% or higher, igsificant at 5%, + significant at

10% level.

The estimates show that contrary to expectationldigewage differentials
enter the migration equation negatively — thosedipted a higher wage from
migrating are less likely to move all else equabwidver these are not statistically

significant. The unemployment rate differentialoalgs little impact on the migration
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propensity, although higher unemployment in desitimathan origin region for the
spouse seems to deter migration (not statisticafipificant). Thus the employment
opportunities of the spouse may be a more impodatgrminant of migration than
those of the head of household. We explore thithéurlater in the paper. The weak
impact of the unemployment rate differentials inedeining migration is consistent
with previous research based on micro-data that wsamployment rates in the
location of origin (Hughes and McCormick 1994; Bishend Taylor 2002; Gregg et
al. 2004) or origin unemployment rate relative toaional average (Pissarides and
Wadsworth 1989).

The house price differential has a large negative statistically significant
impact on the migration propensity. This indicatest relatively high house prices in
potential destinations deter migration, presumdtggause of credit constraints. This
is consistent with previous aggregate studies gration that generally find flows
from relatively high to lower house price regiosevious microeconomic studies
which focus solely on house prices at origin rafelg such an effect. However the
contemporaneous annual change in housing priceréiftes has no effect — relative
house price levels rather than changes influenogration decisions. This is in
contrast to findings in some earlier papers thagieeted capital gains in housing
motivate migration (e.g. Murphy et al. 2006). l@&te the consumption aspect of
housing demand seems to dominate the investmeattasp

Turning to the impacts of other controls, the dfffche employment status of
the head of household on migration is in line vaipectations. In particular we find
that unemployment pre-migration increases the ri@rgropensity, consistent with
previous research. However the labour market status of the spousthe@tead of
household has no significant impact. The coeffitsemn housing tenure variables
confirm previous findings that social tenants aast likely to migrate while private
tenants have the highest migration propensitiesis Idifficult to put a causal
interpretation on this however as more mobile hbakis are likely to select into
private tenancy due to its low transaction costs,tfte expectation of subsequent
migration. The propensity to migrate also fallshwihe number of school-aged (but

not pre-school) children. This suggests that paremt unwilling to disrupt the

13 We have also tested whether the migration propedsiclines with the duration of unemployment,
as shown in earlier papers, but found unemployrdardation to have no statistically significant effec
on migration.
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schooling of their children when considering looatdecisions, or parents select into
suitable neighbourhoods prior to children startsofpool. The propensity to migrate
also falls with age, consistent with previous resledhat indicates young adults are
most geographically mobile, typically because ofatreely low mobility costs.
Women are found to be more mobile than men, amdasd of the partnered heads of
households are men, this result will reflect thebitity decisions of single women.
After controlling for the partner’'s expected loggeaand unemployment differentials
as well as their employment status we find no ¢féédeing partnered on migration.
This suggests that these variables capture the mmaibility deterrents of being
partnered found in previous papers. Moreover, we o evidence that mobility
behaviour in the South East is different to thaewelhere in the country. Finally, the
estimate o suggests that 23% of the total variance in migrais explained by the

individual-specific unobserved effect.

Extensions
In extensions to this base model, we introduceracteons between the wage
differentials and labour market status (in Tabletle@ unemployment differentials and
labour market status (in Table 7) and house prifferdntials and housing tenure
(Table 8)**

In Table 6 we investigate whether the effects omration of the wage
differentials vary by employment status prior todafollowing any move. This
exercise proves revealing — the interactions watour market status prior to any
move reveal that the unemployed are most sensitiveredicted individual wage
differentials. The propensity of the unemployed rtograte increases with the
individuals predicted relative wage gain — thosedpmted higher wages in potential
destinations are more likely to migrate. Furthemndhis effect seems to be
concentrated among those who simultaneously enteradk, as the interaction
between the wage differential and being employest-pogration increases in size
relative to that pre-migration while that with ungloyment falls in size relative to
pre-migration. This supports the hypothesis thatymaoves among the unemployed

are contracted and that the unemployed follow ntigmaincentives. The coefficient

14 Separate estimates for age-groups 20-30, 31-4604dhow that the younger age-group is more
sensitive to wage than to unemployment and house-plifferentials. This is consistent with results

obtained for East Germany (Hunt 2006). In contride,two older age-groups place more importance
on unemployment and house-price differentials.
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on the unemployed indicator remains positive aratistically significant when

including these interaction terms. Therefore cdesiswith previous research, we find

that being unemployed increases an individual’sratign propensity and in addition

our results show that the unemployed react to wagentives. Previous UK papers

have not incorporated measures of individual wagigythrough migration into

analysis and so could not identify these effects.

Table 6: Wage interactions, BHPS 1993—2006

Base model Status@t Status at+1 Partner's  Partner’s
statust status+1
Log wage differential —-0.265 —-0.269 -0.263
(0.77) (0.78) (0.77)
WD * employed —0.298 0.574
(0.78) (0.73)
WD * unemployed 1.628* 0.072
(2.55) (0.19)
WD * inactive -1.200* -1.056*
(2.26) (2.03)
Partner’s log wage diff. -0.677 —0.688 —0.693
(1.49) (1.58) (1.58)
PWD * employed —0.839+ -0.134
(1.63) (0.27)
PWD * unemployed 0.723 -1.649
(0.12) (0.62)
PWD * inactive —-0.482 -1.062
(0.56) (1.38)
Employed —-0.008 —-0.004 -0.007 —-0.007 -0.010
(0.10) (0.05) (0.08) (0.08) (0.12)
Unemployed 0.260 0.225* 0.260* 0.262* 0.260*
(2.50) (2.08) (2.46) (2.50) (2.45)
Partner employed -0.120 -0.118 -0.119 -0.119 -0.121
(2.07) (1.11) (1.12) (1.08) (1.06)
Partner unemployed 0.075 0.086 0.083 0.054 0.081
(0.19) (0.17) (0.13) (0.04) (0.12)
Other controls yes yes yes yes yes
Year indicators yes yes yes yes yes
P 0.230** 0.231** 0.230** 0.231** 0.228**
Log likelihood -2,496.03 -2,489.87 —2493.56 —2495.38 -2495.44
N households 6,321
N household-years 35,808

Notes: Estimates from random effects probit moBelpendent variable takes value 1 if head of houdeho
moves across a regional boundary and travels at E2km, and O otherwise. Bootstrapping was used to
derive standard errors (500 replications). ** sfipaint at 1% or higher, * significant at 5%, + diggant at

10% level.

The interaction with being employed (both pre- gubt-migration) is not

statistically significant. This result is consistewith a number of previous
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microeconomic studies, and suggests that the clobidestination for the employed is
driven by factors other than wages. In subsequaerttets we investigate the impact
on migration propensities of unemployment and negliqorice differences, which

suggest that factors other than wages drive sucisidaes.

The interaction with economic inactivity (both prand post-migration) is
negative and statistically significant, indicatitigat the migration propensity falls
with the predicted wage differential for the ecomgaily inactive. This possibly
reflects life-cycle mobility patterns in choosinghaw location which are not driven
by economic incentives. Rather the economicallgtiva move away from high wage
regions possibly for quality of life reasons nopttaed in wages.

The final two columns in Table 6 explore the imgaat interacting the head
of household’s partner’'s wage differential withithemployment status both pre- and
post-move. The sample sizes for these interactiong are quite small, and hence the
effects are generally not well determined. Howetleey indicate that the migration
propensity of those with an employed partner failh their partner’s predicted wage
differential. Those whose partner is predicted amngn wages from a move are less
likely to migrate. The partner of the head of hdwe is likely to be a tied mover, in
the sense that they would face a considerableofision-employment post migration.
Those with higher predicted wage gains from migratmay also have a stronger
attachment to work and the labour market, and s laalower incentive to migrate
and put their continued employment at potentidd. riss such, it is likely to be their
anticipated employment status that drives the megatgn. This is supported to some
extent by the post-migration interactions whichgesy that the negative association is
with the unemployed and economically inactive poggration.

Table 7 presents the estimates from entering ictierss between the
unemployment rate differential and labour markatust (both pre- and post-move) for
the head of household and their spouse. The fostration to make is that for the
head of household only the interaction with beingmaployed prior to any migration
is statistically significant. Furthermore, the domént is positive, indicating that the
unemployed in relatively low unemployment regiofe (vhom the differential will
be positive) are more likely to migrate than theesmployed in relatively high
unemployment regions. How can this be explained@?gossible that the unemployed
in low unemployment regions are more able thangho$igh unemployment regions

to make a speculative move in search of a job, amedalso more likely to make a
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contracted move as a result of the job search psodeelatively high unemployment
at origin is likely to make it harder to, for exaepsell a house (Henley 1998) or to
find suitable living accommodation in a low unempteent destination. Gregg et al
(2004) have argued that unemployed individuals ewastrained in speculative
migration by low assets and a reluctance of privatellords to accept unemployed

individuals as tenants.

Table 7: Unemployment interactions, BHPS 1993-2006
Base model statustt status at+1l Partner’s Partner’s

statust status+1
Log unemployment rate 0.045 0.046 0.029
differential (0.53) (0.53) (0.33)
UD * employed 0.006 0.014
(0.07) (0.15)
UD * unemployed 0.671** 0.333
(2.81) (1.09)
UD * inactive -0.022 0.212
(0.08) (0.76)
Partner’'s log unemployment —0.218 -0.211 -0.216
rate differential (1.47) (1.48) (1.48)
PUD * employed -0.246 -0.227
(0.37) (1.41)
PUD * unemployed -0.281 -0.027
(1.49) (0.02)
PUD * inactive -0.111 0.112
(0.40) (0.36)
Employed —-0.008 —-0.003 -0.013 —-0.009 -0.011
(0.10) (0.03) (0.15) (0.11) (0.14)
Unemployed 0.260 0.265* 0.262* 0.261* 0.260*
(2.50) (2.47) (2.51) (2.48) (2.47)
Partner employed -0.120 -0.118 -0.121 -0.122 -0.123
(2.07) (1.06) (1.13) (1.08) (1.09)
Partner unemployed 0.075 0.065 0.071 0.070 0.083
(0.19) (0.11) (0.12) (0.11) (0.13)
Other controls yes yes yes yes yes
Year indicators yes yes yes yes yes
P 0.230** 0.231** 0.230** 0.230** 0.231**
Log likelihood -2,496.03 —2492.90 —2495.24 —2495.90 —2496.00
N households 6,321
N household-years 35,808

Notes: Estimates from random effects probit moBelpendent variable takes value 1 if head of houdetoves
across a regional boundary and travels at leasnb@kd 0 otherwise. Bootstrapping was used to designdard
errors (500 replications, 200 replications for parts status at time t+1). ** significant at 1% bigher, *
significant at 5%, + significant at 10% level.

The positive and statistically significant effect being unemployed on
migration remains even when including the unempleytrate differential. Therefore
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the unemployed are more likely to migrate than e¢lsenomically inactive, and in
addition our results show that the unemployed reaahemployment differentials.

For partners we find that the unemployment ratéeghtial has a negative
effect for all employment statuses prior to migrati- partners have lower migration
rates from regions with relatively high unemploymeates. However only the
coefficient for those in unemployment approachatisical significance. Households
in which the head’s spouse is unemployed and facedatively low unemployment
rate and hence better employment opportunitiesriginohave a lower migration
propensity than those facing a relatively high upkEryyment rate. This is reflected in
the spouse’s post-migration employment status, &vtiee employed post-migration
who faced a relatively low unemployment rate ingoriare less likely to migrate.
Therefore households in which the spouse anticspatedesires employment do not
move away from relatively low unemployment regioR&vealing these family and
labour market interactions on a household’s migratpropensity has not been
possible in the previous literature.

Table 8 shows the results of estimating the migrathodel with interactions
between house price differentials and housing &nlinese indicate that house price
differentials have large, negative and statistycalgnificant effects for homeowners,
with an impact of almost equal size but on the nmzrgf statistical significance for
social tenants. As expected, homeowners in relgtiogv price regions are deterred
from migration because of credit constraints, whhese in relatively high house
price regions face less of a constraint. This risviget it is not just housing tenure but
the relative cost of housing between regions tlgatparticularly important in
determining migration opportunities for home owné&scial tenants that migrate will
also face considerable credit constraints, as ek#ictions faced in obtaining social
rented accommodation in other regions make therticplarly sensitive to market
prices. Compared to private tenants, social tenargdikely to face higher financial
constraints when entering the private housing secibese house price effects
emerge very clearly, and affect most people in nmagtsing tenures. The size and
strength of these effects are consistent with #selmodel, which indicates that house
price differentials (and hence expected housingtsgoare a major factor in
determining migration. In contrast, wage and un@yplent differentials do not have
such wide-ranging impacts and instead only affegtiqular employment groups in

the population.
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Table 8: Housing interactions, BHPS 1993—2006

Base model Housing Housing
tenuret tenuret+1
Log house price differential —0.468
(2.53)
HD * owner outright —0.837+* —0.882*
(2.81) (3.15)
HD * owner mortgage —0.452* —0.617*
(2.18) (3.17)
HD * social housing —0.600+ —0.432
(1.76) (1.44)
HD * private rental -0.173 0.210
(0.64) (0.63)
A¢1; log house price differential 0.072 0.060 0.114
(0.11) (0.09) (0.17)
Home owner mortgage -0.074 —0.065 -0.064
(2.04) (0.90) (0.90)
Social tenant —-0.443 —0.435* —0.434**
(4.71) (4.42) (4.51)
Private renter 0.182 0.198* 0.198*
(2.36) (2.54) (2.55)
Other controls yes yes yes
Year indicators yes yes yes
P 0.230** 0.230** 0.229**
Log likelihood —-2,496.03 —-2,493.55 —2487.85
N households 6,321
N household-years 35,808

Notes: Estimates from random effects probit modspendent variable takes value 1 if head of
household moves across a regional boundary andl$rav least 50km, and O otherwise. Bootstrapping
was used to derive standard errors (500 replicgitiori significant at 1% or higher, * significant a
5%, + significant at 10% level.

6. Conclusions

Migration in order to improve expected income isimportant investment in human

capital. While much is known about the impact ofr@gate wage, unemployment
and house price differentials on migration flowsmg inconsistencies and open
questions evolve from individual-specific analysisthese factors. In this paper we
claim that these are partly due to the fact thahynprevious papers model out-
migration as a function of origin characteristibgroducing explicit destinations into

the analysis, we come closer to the conventionslilt® of aggregate studies than
previous microeconomic analyses, and thus infdrahalysis of differentials between
origin and potential destinations captures the atign decision more precisely than
origin-only models. The impact of house price difgials on migration propensities
is an example. Furthermore, we estimate expectgesvia origin and destination and
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are thus able to account for individual-specifistsoand opportunities that arise in
migration. This is important because it allows asdentify differences in reactions to
opportunities and incentives across population suhgs.

Controlling for wage, unemployment, and house pddérentials we find
that unemployed individuals are more likely to ratgr than other individuals.
Moreover, migration of unemployed individuals isnsiive to both wage and
unemployment differentials. In particular they nair in response to higher wage
opportunities in potential destinations, but ass|ekely to move to areas with better
employment opportunities. The latter is likely teflect the difficulty of the
unemployed in high unemployment regions to makepexglative move. Such wage
and unemployment differentials have little impact migration propensities of
employed heads of households.

Having a partner with high wage expectations impedggration possibly
because of the risk of job loss to that partnertifeumore households in which the
spouse anticipates or desires employment do notenawvay from relatively low
unemployment regions. Therefore employment oppdrésnof the spouse seem to be
central to family migration choice. Being able tesess the impact of migration
opportunities on both spouses in a couple providéditional insights into the
determinants of family migration that cannot bentifeed in aggregate studies and
which are lacking in many microeconomic studies.

House price differentials strongly influence migpatpropensities — relatively
high house prices in potential destinations detgration which is likely to reflect
credit constraints. Furthermore this effect is fddar all tenure types except private
tenants, with mortgage holders and social tenaatsicplarly sensitive to these
differentials. The restrictions faced by councihdats in obtaining social rental in
other regions may force these individuals into ghgate housing sector, where their
lack of financial assets make them particularlysgere to price differentials when
they migrate. These house price effects emergealeayly, and affect most people in
most housing tenures. In contrast, wage and ungmgaot differentials do not have
such wide-ranging impacts and instead only affegtiqular employment groups in
the population.

Large inter-regional differences in wages, employmand prices are
persistent features of the British labour markeir €@sults based on a new modelling

approach show that household migration is a coresempiof complex interactions and
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processes, and so creating appropriate incentivislp eradicate regional differences
is difficult. However the behaviour of the unempdyand of council tenants stands
out. Unemployed individuals are found to have aatretly high propensity to
migrate, particularly into higher wage regions, batve difficulties moving out of
high unemployment regions, possibly because thely tlae assets and/or networks to
do so. Council tenants are constrained by the uladwigy of social housing in
potential destinations. Therefore policies aimedhalping the mobility of these
groups by reducing transaction costs, particuladysing-related ones, would be a
way forward. The new modelling approach we devefothis paper is flexible and
can also be applied to the study of migration itiwes for other population groups
such as manual workers or ethnic minorities. A mooeplete analysis using this

approach may yield further insights into approgriaslicy initiatives.

31



References

Andrews, M, K. Clark, W. Whittaker (2008). “The [Reminants of Regional
Migration in Great Britain: A Duration Approach.ZA Discussion paper no.
3783.

Antolin, P. and O. Bover (1997). “Regional migratim Spain: The effect of personal
characteristics and of unemployment, wage and hprse differentials using
pooled cross-sectionsOxford Bulletin of Economics and Statisti6§(2):
215-235.

Arulampalam, W. (2001). "Is unemployment really rscey? Effects of
unemployment experiences on wagdsconomic Journall11(475): F585—
F606.

Boheim, R. and M. P. Taylor (2002). "Tied Down ood® to Move? Investigating
the Relationships between Housing Tenure, Employm8mtus and
Residential Mobility in Britain."Scottish Journal of Political Econonf9(4):
369-392.

Boyle, P., Z. Feng and V. Gayle (2009). “A New Loak Family Migration and
Women’s Employment StatusJournal of Marriage and the Familyl(May):
417-431.

Buck, N. (2000). Using panel surveys to study ntigraand residential mobility.
Researching Social and Economic Chan@e Rose. London, Routledge
250-272.

Cameron, G. and J. Muellbauer (1998). "The HousMgrket and Regional
Commuting and Migration ChoicesScottish Journal of Political Economy
45(4): 420-446.

Chamberlain, G. (1984). Panel Dattandbook of EconometricZ. Grilliches and M.
D. Intriligator. Amsterdam, North Hollan@: 1247-1318.

Dahl, G. B. (2002). "Mobility and the Return to Edtion: Testing a Roy Model with
Multiple Markets."Econometrica/ (6): 2367—2420.

DaVanzo, J. (1978). "Does Unemployment Affect Migma? Evidence from Micro
Data."Review of Economics and Statistfit¥4): 504-514.

Enchautegui, M. E. (1997). "Welfare Payments ande©Economic Determinants of
Female Migration.'Journal of Labor EconomicE5(3): 529-554.

Fielding, A.J. (1992). “Migration and social mobjti South East England as an
escalator region.Regional Studie26(1): 1-15.

Gregg, P., S. Machin, et al. (2004). “Mobility addblessness.Seeking a Premier
Economy. The Economic Effects of British Econoneifoiitns 1980-200.
Card, R. Blundell and R. B. Freeman. Chicago, Uity of Chicago Press
371-410.

Guan, W. (2003). “From the Help Desk: Bootstrapf@dndard Errors. The Stata
Journal 3(1): 71-80.

Hatton, T.J., M. Tani (2005). “Immigration and Integional Mobility in the UK,
1982-2000."Economic Journal15 F342—-F358.

Heckman, J. J. (1979). "Sample Selection Bias asSpecification Error."
Econometricad7(1): 153-161.

Henley, A. (1998). "Residential Mobility, Housingyty and the Labour Market.”
Economic Journal08 414-427.

Hughes, G. and B. McCormick (1981). "Do Council Kimg Policies Reduce
Migration Between RegionsEconomic Journa®l: 919-937.

Hughes, G. and B. McCormick (1989). Does MigratiReduce Differentials in
Regional Unemployment RatedMgration and Labor Market Adjustmeni.

32



v. Dijk, H. Folmer, H. W. Herzog and A. M. Schlo@mn. Dordrecht, Kluwer
61-83.

Hughes, G. and B. McCormick (1994). "Did Migratiam the 1980's Narrow the
North-South Divide?Economicab1(4): 509-527.

Hunt, J. (2006). "Staunching Emigration from Easer@any: Age and the
Determinants of Migration.Journal of the European Economic Association
4(5): 1014-1037.

Jackman, R. and S. Savouri (1992a). "Regional Migmnan Britain: An Analysis of
Gross Flows Using NHS Central Register DaEcbnomic Journal 02
1433-1450.

Jackman, R. and S. Savouri (1992b). “The Housingkktaand Regional Commuting
and Migration Choices.Scottish Journal of Political Econordy(4): 420—
446.

Jacobsen J.P. and L.M. Levin (2000). “The effe€isternal migration on the
relative economic status of women and mdodirnal of Socio-Economics
29(3): 291-304.

Kiel K.A. (1994). “The impact of house price appegion on household mobility.”
Journal of Housing Economi&2): 92—-108.

McCormick, B. (1997). "Regional unemployment antdolar mobility in the UK."
European Economic Reviedt: 581-589.

Mincer, J. (1978). "Family Migration Decisionsldurnal of Political Econom86(5):
749-773.

Molho, I. (1987). "The migration decisions of youngen in Great Britain.Applied
Economicsl9: 221-243.

Mundlak, Y. (1978). "On the Pooling of Time Seriead Cross Section Data.”
Econometricad6(1): 69-85.

Murphy, A., J. Muellbauer, G. Cameron (2006). “Hioigs market dynamics and
regional migration in Britain” University of Oxfordbepartment of Economics
Discussion paper No. 275.

Murphy, K. M. and Topel, R. H. (1985). “Estimati@nd Inference in Two-Step
Econometric Models”Journal of Business and Economic Statis8@: 370—
379.

Nakosteen, R. A. and M. Zimmer (1980). "Migratiomdaincome: The Question of
Self-Selection.'Southern Economic Journdb(3): 840—851.

Nivalainen, S. (2004). “Determinants of family magjon: short moves vs. long
moves.”Journal of Population Economids/(1): 157-175.

Ogilvy, A. A. (1980). “Inter-regional migration sie 1971: an appraisal of data from
the National Health Service Central Register antboua Force Surveys.”
Office of Population Censuses and Surveys Occalsitayzer No. 16.

Pissarides, C. A. and J. Wadsworth (1989). "Uneympknt and the Inter-Regional
Mobility of Labour." Economic Journa®9(397): 739-755.

Pissarides, C. A. and |. McMaster (1990). "Regiomdigration, Wages and
Unemployment: Empirical Evidence and Implicatiors fPolicy." Oxford
Economic Paperd2 812-831.

Rabe, B. (2009). Dual-Earner Migration in Britalbarnings gains, employment, and
self-selection. Journal of Population EconomicsPublished online, DOI
10.1007/s00148-009-0292-1.

Roback, J. (1988). "Wages, Rents, and Amenitieffei@nces among Workers and
Regions."Economic Inquin26(1): 23—-41.

33



Sandell, S.H. (1977). “Women and the economicsaotiliy migration.” Review of
Economics and Statisti&9(4): 406—-414.

Sjaastad, L. A. (1962). "The Costs and Returns omkn Migration."Journal of
Political Economy7O(Supplement 5): 80-93.

Taylor, M. (2007). “Tied migration and Employmentut©omes: Evidence from
Couples in Britain."Oxford Bulletin of Economics and Statist&9(6): 795 —
818.

Van Dijk, J. and H. Folmer, et al. (1989). Laborrkkt Institutions and the Efficiency
of Interregional Migration: A Cross-National Comjzan. Migration and
Labor Market Adjustment]). v. Dijk, H. Folmer, H. W. Herzog and A. M.
Schlottmann. Dordrecht, Kluwe1-83.

Van Ommeren, J. and M. Van Leuvensteijn (2005).wWNevidence of the Effect of
Transaction Costs on Residential MobilityJournal of Regional Science
45(4): 681-702.

34



