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Abstract

We invedigae the potentid ressons behind the fdl in migration that occurred on the
background of risng regiond disparities in the Czech Republic in the course of the 1990s. We
condgder two dterndive explandions Frg, responses of migrants to wage differentids and
other factors affecting migration may have changed. Second, determinants of migration other
than wages may have changed 0 as to counterval risng wage disparities. We find that the
decline in migration can be fully explaned by changes in migrants behavior. The impact of
wage differentids on migration flows has increased, but this was countered by increasing
importance of disance as barier to migration and lower impact of unemployment and
vacancy rates.
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1 Introduction

At the outset of trangtion, the Czech Republic inherited a very egditarian regiond
eanings didribution. In 1990, average wage in the richest didrict exceeded that in the poorest
one by 28%. By 1998, this ggp grew to 76%. Regiond differences in unemployment rates
changed in a dmilar fashion. In 1990, didrictlevel unemployment rates ranged between 0.1%
and 1.9%. In 1998, the lowest rate was 1.6%, while the highest climbed to 15.6%. In the
presence of such dramdic increases in regiond disparities, potentid gans from migrating
from depressed to more prosperous regions should have grown; one would thus expect
migration to have risen. Yet, in 1998 the migration rate was in fact 15% lower than in 1992.
Fdling migration rates in the face of increasng regiond disparities in trangtion are, however,
not specific to the Czech Republic. Fidrmuc (2003) obsarves dmilar patterns in Poland and
Sovakia Despite this gopaent puzzle, the literaure has 0 far largdy focused on
documenting and explaning regiond digparities in trandgtion economies (see Profit, 1999,
Boeai and Scarpetta1996, Burda and Profit, 1996, Gorzdak, 1996) without giving much
congderdtion to inter-regiond migration.

This paper contributes to filling this ggp by usng placeto-place migration data at the
level of Czech didricts from 1992 to 1998. While a number of dudies investigate migretion in
the context of developed countries (se for example Wal, 2001; Juarez 2000, Crozet, 2001 and
Davei and Fani, 1999), the Czech Republic moved from being a planned economy to
becoming an OECD member and a candidaie country of the European Union during the
period andyzed. We explore the factors behind the unexpected decline in migration, assessng
two dterndtive explanations. Firs, variables affecting migration behavior other than wages
may have countervailed the increased migraion incentives from wage divergence. Second,
the behavior of migrants and in paticular ther response to wage and unemployment
differentids, may have changed — an explanation which seems paticulaly rdevant in the
context of the substantid changes experienced in the candidate countries of the European
Union.

In the next section we show tha the decline in migraion raes in the Czech Republic
was asociated with an increasing share of net migration, reduced long distance migration and



a higher share of urbarrsuburban migration. In section three we present a modd, which serves
as guidance for our empirical investigation. Section four presents the data used. In section five
then we edtimate a placeto-place migration mode for the overdl time period as wel as for
two separate time periods (1992 to 1994 and 1996 to 1998) and perform the Oaxaca — Blinder
decompositions of the dedine in migration. We find the decline in migration between 1992
and 1998 is etirdy due to paameter changes. In particular wage differentids have become
more important in shgping migration and digance was a more important deterrent to
migration in 1998 than in 1992. By contrast access to jobs as measured by the vacancy and
unemployment rates has become less important. This leads us to concdlude, in section Sx, that
mog of the fdl in migration in the Czech Republic in the 1990's was due to changes in the
behavior of migrants.

2 ThePuzzle and Some Stylized Facts

The placeto-place migration data used in this sudy ae based on the regiger of
resdents and were obtained from the Czech datistical office The data exclude moves from
and to other countries (induding Sovekia), thus separation of Czechodovakia has no effect
on findings They pertain to 76 didricts (77 &fter 1996) (cdled okresy in Czech). In 1996,
however, the digrict of Jesenik was newly creeted from parts of Sumperk and Bruntd; we
thus exclude these didricts from edimation, to provide edimates on a condgtent st of
regions. Figure 1 reports the share of migrants as a percentage of the country’s population and
the coefficent of varigtion of average regiond wages. This Smple comparison of regiond
mobility with the regiond variation in wages dealy documents the fal in migraion that
occurred on the background of rising regiond digparities in the Czech Republic.

{Figure 1 around here}
An ingpection of the migration data (Table 1) reveds that the decine in ovedl

migration was primaily due to a reduction in long-digance moves. Migration flows invalving
a digance of more than 100 kilometers declined steadily from 1992 onwards with the dedline



being more pronounced with increesng distance. In 1998 moves over less than 50 kilometers
were 50% above ther 1992 levels, while those over a disance of more than 200 kilometers
were 43% beow the 1992 vaue This suggests that matching of workers and jobs across
gpace has become more difficult in the course of trangtion in the Czech Republic.

{Table 1 around here}

Gross migration may be a mideading indicaor of migraiory behavior, however,
because, as in most empiricd migration deta, net migration flows only account for a fraction
of tota gross flows n the Czech Republic. For indance, in 1992, 1563 people migrated from
the suburban didricts of Prague East and Prague West to the city of Prague while 2023
migrated in the oppogte direction.t In Table 2, we decompose migration into net and gross
flows. Fdling gross migration rates have been primarily accompanied by decressing churning
flows, so tha net flows as a percentage of population and as a percentage of tota flows
increased. Since most macro-economic models focus on net rather than gross migration as an
equilibrating device for regiond digparities, this suggedts that the early phases of trandtion
may have been characterized by excessve churning. The levd of net-migration, however,
remained low throughout trangtion. Even in 1998 only 22% of the bilaerd migraion flows

were netmigration flows while 78% were churning flows.2

{Table 2. Around here}

The high share of churning flows as wdl as fdling long digance migration may be due
to resdentid choices of migrants. A change of the place of resdence is not necessaily
asociaed with a change of employment. For indtance one can move from a city to a suburb
without changing the place of employment. Such migration is obvioudy not motivated by
income or unemployment disparities between two regions, but is manly due to better living
conditions in the recalving region. In the Czech Republic such moves can be isolaed by
Sseparating migration between the four “city digtricts’ of Prague, Brno, Plzen, and Ostrava and
thelr respective suburban districts (Prague West and Prague East for Prague; Plzen South and



Pizen North for Plzen; Brno venkov for Brno; and Opava, Frydek-Mystek, Novy Jcin and
Kavina for Odrava). Movements within these urban regions have become increasingly
important in totd Czech migration (Table 3), accounting for between a quarter and a fifth of
totd migration. Furthemore, dthough throughout the period of obsarvaion the “city
digricts’ were charecterized by higher wages and lower unemployment raes than ther
respective  environs, they dated to lose populaion as of 1994 (with the exception of
Odrava’d). This was particularly pronounced in Prague where by 1998 three times as many
migrants moved from Prague to the suburbs than in the opposite direction.

{T&ble 3 around here}

3 TheMode and Estimation

Descriptive datistics thus suggest that faling gross migration in the Czech Republic has
been asociated with an increesng share of net migration, reduced long disance migration
and a higher share of urban-suburben migraion. While this is suggedive of some potentid
explandtions for fdling migration rates, it does not provide us with definitive answers. We
therefore condruct a Imple modd of place-to-place migration to find out which factors
underlie mohbility flows Consder an individud (n) resding in region i and deciding in which
region ji{1.J} to live Each potentid dedindion region is associated with a cetan utility
that derives from the expected earnings, Yj, and region spedific amenities, Aj. Furthermore,
assume that moving from region i to j is associated with migration cods, or disutility, Cjj.
Findly, we assume that the individud’s utility function contains dso a random component,
m", which can ether be thought of as capturing heterogeneity in teste (as in Wall, 2001) or as
a random draw from a didribution of moving cods (as for ingance in Burda and Funke, 1993)
The expected utility of a person currently living in region i and contemplating to move to
region j isthus given by:



with C;;=0 if i=j. The individud will chose the location, which yidds the highest utility. The
probability B of moving fromregion i toj isthus given by:

%) By =P{Uj; =max(U;y,.U;;)}

We asume that the utility function can be log linesrised such
thatu; =a;In Aj +a, InY; +a;InC;; +el', With e =in(n"). As shown by McFadden (1973)

under the provison that the random components, e, ae dl indegpendently identicaly Welbull
digributed, the probability of an individua moving franregion i toj isgiven by:

eallnAj +a,InY;+azInC;
® R=

1 é eallnAJ+a2InYJ+a3InC,,
f{1..3}

To move from micro level to aggregate migration we follow Feds (1979) and consder
the log probability of a move from region i to region j (Pj) redive to the probability of

daying (Pji). Using equation (3), it follows tha In(%):al(lnA- InA))+a,(InY; - InY;) +asInG;.

Note that the expected number of moves (M;j) from ito j is equa to NiP; (with N the resident
population in the sending region), so that the above can be rearranged to:

4 In(M;;) =In(M ;) +a;(InA - InA;) +a, (InY, - InY;)+a3InG;

This modd thus suggests that when edimating equation (4), the coefficient on In(M )
should be unity and sending and the receiving region effects should be symmetric. Both these
predictions may be too drong, however. For indance, Hunt (2000) argues thet if asde from
migration individuds have the posshility to commute this may lead to more people remaining
resdent in their region than in a modd which assumes that the individuds live where they
work. Furthermore, the symmetry of sending and receiving region effects is based on the
assumption of symmetric information of agents about conditions in recaiving and sending
regions and perfect capitd markets. If there are information asymmetries about sending and
receiving region characteridics, the coefficient of the sending region variable will differ from
that of the receiving region. If, by contragt, financid markets are imperfect, current income
will play an important role in financing the move, which will lead to wages & the origin
having a higher vaue than a the dedtination (see Vanderkamp, 1971). Findly, Fdds (1979)



agques that empiricd modds dlowing sending and recaiving region coefficients to differ yidd
higher explanatory power than when parameters are condrained. These consderations suggest
thet equation (4) should be generdlized to?

) In(Mj;)=agIn(M;)+ay InAj-ap INAj +a, InY; -a,InY; +azInC;

For smplicity and to avoid problems associated with the logarithm of zero (see below)
we rewritethisas M, =e™

In estimating equation (5), it has become customary to include fixed effects to control
for time invariant characteridtics of regions such as the various amenities or the psychologica
and finencid cods associaied with migraion — dl of which are difficult to measure. Two
gpecifications have been used: Fird, bilateral fixed effects can be induded for every sending
and receiving region pair. In this case (5) can be written as.

J
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(6) M. =e
where f ; is a set of Jx(J-1) fixed effects for each sending and receiving region pair, t a fixed
effect for each time period and zj; the eror term. Alternatively fixed sending and recaiving
region fixed effects can be chosen. In this case (5) can be reformulated as

3.
qYIjl+éJ J+aW|+att+V||t
=1 i T

) M =e
with j ; and w standing for a set of J fixed effects for each region when it is the sending (w)
or recelving (j j) region, respectively. Under specification (6) time invariant messures (such as
digance or contingency effects) and under specificaion (7) time invariant variables for
individud regions (uch as the ared) cannot be identified separately. We edimated both
modds and compared the modd fit. Although the bilaterd fixed effects specification leads to
a subgtantid increese in the log likelihood of the edimates, (which is, however, to be expected
when incuding around 5500 more parameers) the Schwartz information criterion dightly

favors equation (7). For this reason results concerning (6) were relegaied to the gppendix and
are discussed only to darify the robustness of the results.

{Tdable 4 around here}



An additiond problem is posed by the fact that many bilaerd migraion flows in our
data are zero or very low (see Table 4). As we use a rather fine regiond grid, it is not at dl
aurprisng that pars of smdl and digant regions often have zero or very low bilaterd
migration flow. Edimating equation (7) by OLS would ignore that gross migration flows
between two regions cannot become negative as well as the count data structure of the data
This would result in both biased and inefficient estimates (see Greene 1997). We thus
edimate a negative binomid regresson modd (Cameron and Trivedi, 2001)° by assuming
that the observed migrant flow M;; is drawn from a Poisson distribution with parameter

J J
qQYitaj jraw+at,
j=L =1

l;=e T x;where x; =e' is a random individud unobserved effect, which is

gamma digributed with mean 1.0 and variance d. The didribution of migrant flows Mi;

_IU Mu
conditiond on Yjj and X is thus given by: (M |Y,,x;) = © M'i| . As shown by Cameron
ij*

and Trivedi (1986), under these assumptions the unconditiond didribution of migration flows

(f(mM;;1Y;)) is a form of the negative binomiad which has an expected number of moves

between two regions (E(Mjj)) of e and variance ™ (1+de™) with d as the over-disperson

parameter. The derivative of E(M;j) with respect to any eement (k) of Yj; is thus given by

E(M;;) , o S
”k' :qu(M”—) and in the cae of a double logarithmic specification as (4) can be
ij

interpreted as a dandard dadticity (i.e. the expected percent change in migraion given a

certain percentage ceteris paribus change in the dependent variable).
4 Determinants of Migration

Data on regiond developments for this anadysis were taken from various issues of the
regiond deigtica yearbooks of the Czech Republic. We focus on four sets of variables,
closdy rdaed to inter - regiond migration:

Frs, to capture differences in expected lifetime eanings in the two locdlities we

condder the differences in average wages between sending and receiving regions as well as



differences in unemployment rates. Incluson of these vaiables is motivated by <andard
migration theory such as Harris and Todaro (1970), which argues that the wage level can be
congdered a proxy for income when employed while the unemployment rate measures the
probability of finding employment. Unemployment rates, however, may be conddered an
imperfect proxy for the probability to find employment. For this reason, we follow Jackman
and Savouri (1992) ad include dso the vacancy rate in a region (as percentege of totd
employment) as an additiond indicator of labor market tightness.

Second, since a subgtantid part of migratory movements in the Czech Republic may be
asociged with housng motives, we use indicators to measure housing avalability in the
regions. Unfortunaidy, data on housing prices and the housng sock used in much of the
literature (see Wederlund, 1997, Jackmen and Savouri, 1992, Cameron and Muelbaver,
2001) are not avalable for the Czech Republic. We therefore proxy housng avalability with
condruction indicators (see dso Decressin, 1994). Specificdly, we use the number of
dwellings per inhabitant completed over the lagt three years as an indicator of housing stock.

Third, as measures of the potentid costs associated with migration from a region to
another, we employ the distance between these two regions, measured as the road distance
between the didrict cepitds in kilometers (obtained from the ANWB Route Planner
(www.anwb.nl). Digtance has proven to be the uniformly the mogt important in explaining place
to place migraion paterns in many countries (see Feds 1979). In addition Snce short
digance migretion is high in the Czech Republic and some authors (see eg. Crozet, 2001)
found adjacency effects important in explaining interregiond migration, we indude a dummy
vaidble, which takes on the vadue one if two regions are adjacent to each other and zero
otherwise. Furthermore, Jackman and Savouri (1992) argue tha labor migrants may find it
difficult to move across sectors (for ingance agriculturd workers will face difficulties finding
employment in industry and indudtrid workers may encounter problems when atempting to
fird employment in services). Therefore, we aso control for the difference in sructura
specidization between didricts as a further indicators FHndly, a dummy vaiable teking on
the vadue of one if the flow is between Moravia and Bohemia was included to account for the
potential culturd  differences between these two regions, which may increese psychologica
moving codts.



Findly, snce regiond devedopment in the Czech Republic was dosdy associated with
sectoral  developments (see Scarpetta and Huber, 1995) we dso include the share of
agricultural and  indudrid  employment in the sending and receiving region as control
variables.

Table 5 reports summary detidics for these data They reflect the findings of the
empiricd literature on regiond devdopment in the Czech Republic. Asde from dedining
migretion rates, the Czech Republic experienced dso declining employment. The average
digrict logt about 2000 employees from 1992 to 1998 with the lowest employment levels
reeched in 1996 and followed by a patid recovery. This decline was primaily due to
declining employment in indudry and agriculture, wheress sarvice employment incressed.
The unemployment rate, however, remained below the 10% mark throughout the trandtion
period and was vey low until 1996. Low unemployment rates were accompanied by high
vacancy rates, which dso darted to decline only after 1996. Furthermore, the congruction of
new gpartments fdl subgtantialy until 1996 and remained low until 1998.

{Table 5 around here}

5 Realts

Results for the full sample

Estimating equetion (7) for the entire time period (see Column 1 of Table 6) points to
the reatively low importance of labor market conditions in determining migration. Only the
vacancy rate is dgnificant — an increase in the vacancy rate of the recelving region by 1%
increases bilaterd migration by 0.07%. Given tha migration flows from al digricts should
increese by 0.07%, this effect is economicdly sgnificant. However, neither unemployment
nor wages (in sending or recaiving regions) Sgnificantly affect migration, athough wage in
the recelving region and unemployment in the sending region do have the expected sgns.
Interegtingly, wage in the sending region appears with a postive (dbet not dgnificant)
coefficient, which might indicate that liquidity condraints are a barier to migraion. Housng
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avalability in the receiving region has the expected effect and an increese in the number of
completed dwdlings per inhabitant (over the last three years) by 1% rases the bilaera
migration flow by around 0.06%.

Sectord  specidisation has a ggnificant impact on migration in the Czech Republic. A
high share of agriculturd employment in the recaiving region dSgnificantly reduces migration,
while the share of indusry had a negative but indgnificant impact. People thus tend to
migrate to regions with a high share of service sector employment, which accords with our
finding that the service sector was the only sector to expand employment in the time period
from 1992 — 1998.

The uniformly mogt important varigbles determining migration, however, ae the
vaious digance measures. On average, bilatera migration flow fals by 1.2% for each 1%
increese in the distance between regions. Migration between adjacent regions is on average
26 times (exponentid of 0.959) higher than among Smilar nontadjacent regions whereas
migration between two regions is lower by 24% in case one of them is in Bohemia and the
other in Moravia Findly, migration is higher between regions that differ more drongly in
terms of the sectoral composition.”

Furthermore, we find that time dummies are jointly sgnificant and become increasingly
more negative eech year from 1992 to 1995. Interpreting the coefficients on year dummies as
measuring “autonomous migration”, this was around 17% bedow the 1992 leve in 1993, 32%
lower in 1994, and 42% lower in 1995. After 1996, autonomous migration Stabilized a about
50% of the 1992 level.

{Table 6 around Here}

Results for Sub-Periods

The time pattern of migration discussed above suggests that the declining migration rate
is largdy a phenomenon specific for the pre1996 period and thus associated with the early
trangtion period. This dedline in early trandtion could be atributed either to changes in the
explanatory varigbles or due to changes in the behavior of migrants (i.e changes in the
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edimated parameters of the modd). The latter possihility seems paticulally rdevant in the
context of trandtion economies because of the on-going dramatic inditutiond changes during
trangtion. Trandtion is adso likdy to bring about important resructuring and learning
proceses both on the dde of individuds and firms. This too may have led to changes in
migrants  behavior.

To explore the posshility of a changing patern of migration, we re-estimated (7) for
two separde time periods (1992 to 1994 and 1996 to 1998).8 We find indeed that severa
coefficients have changed subgtantidly. In particular, migrants have become more sendtive to
wage differentids and less sensitive to differences in labor-market tightness. While wages in
the recaving and sending regions remain inggnificant for 1992 — 1994, in the ub-period
1996 to 1998 a 1% increase in the recaivingregion wage increases migration by around 1%.
By contrast, the dgnificant effect of the vacancy rae in the receiving region disgppears in the
second period.  Furthermore, unemployment, which dthough inggnificant has the correct
agns in the 1992294 regression, gopears with the wrong dgns (podtive in the recaving and
negdive in the sending region) in the 1996-98 regresson, dthough they ae 4ill not
ggnificant. This suggests that a the outset of trangtion, when uncertainty about the eventud
outcome of the reform effort was relatively high, Czechs were apparently more concerned
about employment prospects than potentid earnings gains.

Furthermore, distance becomes a more important deterrent to migration in the later
period, thus pointing to increasing problems of spatid meatching in the Czech Republic. The
dadicity of migration with respect to disance increesed from 114 to 1.2. Although this
change may seem smdl in absolute terms, the two coefficients are significantly different from
each other. The impact of dructurd factors (employment in industry and agriculture) has
changed condderably too — share of agriculturd employment in the receiving region in
particular seemsto discourage migration in the early years but encourage it later.

A Decomposition of Flows

To asess the rdaive importance of parameter changes and changes in explanatory
variables we perform decompostion in the spirit of Oaxaca (1973). Starting from equation (7)
and dencting a8 (0loy o4 g2194Wozres) 85 the estimated parameters for the period 1992 to 1994
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and & (qoeos,j os/0sWoges) those for the time period 1996 to 1998, the difference in the
forecasts of the sum of log of migration over dl regions for the two sub-periods may be

written as,

o o " 2 i o o . u

4 & (InM % - InM %)) = & & [dog/98(Vijos - Yijgz)]g*'
i [

® U

I o o - - o s~ -~ o A ~
ia al(dos/os - oziea)Yije2l - A (i josros - | joziea) + A (Wigg/os - Wi92/94)?;
i i [

where the firg term on the right hand side of (8) in @mpound brackets measures the change
in migration which would have occurred if parameters had stayed condant a the (96/98)
vaues throughout and only the vaues of variables had changed. The second term by contrast
gives the predicted change in migration if variable vaues had been a ther 1992 leves and
only parameters had changed.® Furthermore, since the problem is linear we can further

decompose the fird effect for each of the k vaiables in the Yii such that:
GVK =8 808es(se- Yi2) With CIVX the change in variable effect for this subgroup of
P

variables 0

Performing this decomposition (table 7 column 1) we predict a reduction in the sum of
log migration of 1632 relative to an actud decresse of 1354. Therefore, athough our modd
dightly overedimates the decline in migraion the overdl fit seems saisfactory. Furthermore,
results indicate that changes in behavior (parameter changes) were the most important factor
responsble for faling migration in the Czech Republic whereas changes in determinants of
migration in fact worked in the direction of increesing migration. If coefficients had been a
ther 1998 levd in 1992, migraion should have been lower in 1992 than in 1998. A
substantia part of this change was due to increasing wage differentials. Of the total predicted
increase due to variable changes of 3974 over 95% can be explained by the combined effect
of sending and recelving region wages, and a further 10% ae due to increesing regiond
digoarities in unemployment rates and vacancy rates, while changes in dwdlings and
differencesin employment sructure actualy worked to reduce migration.

{Table 7 around here}
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Robustness of Results

Our results thus suggest that the decline in migration in the Czech Republic in the
peiod 1992 to 1998 was primaily due to changes in the behavior of migrants — specificdly,
changes in ther response to factors determining migration. Although wage dipaities have
become more important for migratory movements, distance has become a sronger deterrent to
migration and unemployment and vacancy rates have become indgnificant. These rexults are
robus to incduding bilaterd rather than sending and receiving region fixed effects (results
obtained when egtimating equation (6) are reported in Table Al in the Appendix). The results
with bilaterd fixed effects ae very gmilar to those reported above. In paticular in dl
goecifictions the dylized facts of increesed ggnificance of wege differentids, reduced
sgnificance of unemployment and vacancy rates as well as a lower coefficient on distance
between regions hold. Furthermore, peforming the Oaxaca decompostions yidds smilar
results as above (see column 2 of Table 7). Migraion would have increesed rather than
decreased if parameters had remained at their 1992/1994 leves with most of this predicted
increese accounted for by wage divergence. Increesing unemployment and vacancy rate
digoarities would have contributed to increesing raher than decreesing migration and the
effect of dwdlings condruction shauld have reduced migration. The only variable on which
results disagree is the sectord specidisation.t

6 Conclusions

This paper explores potentid explanations of the fdling intendty of migration thet
occurred in the Czech Republic (and, dmilally, in other trandtion economies) depite
increesing regiond disparities We show tha the dedine in the extent of migration between
1992 and 1998 is primaily driven by fdling long-distance migraion. By contrast, short
digance migraion remained more or less dable and migration between cities and ther
environs has in fact increesed. Furthermore, while gross migration has falen, net migration
has increesed. These dgylized facts suggest that declining migration reflects increased
problems of spatid matching between job opening and workers.
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When andyzing determinants of bilaerd migraion between 1992 and 1998, we find
evidence of important changes in the behavior of migrants, which can fully account for the
decline in migration in the Czech Republic. Although wege digparities have become more
effective in inducing inte-regiond migration, the impact of labor-market tightness (measured
by vacancy and unemployment rates) on migration has weskened. Moreover, disance has
become a stronger barrier to migrationover time.

Thee results suggest that as the Czech Republic moved from centrd planning to
market, spatid matching between workers and jobs has become increesingly difficult. Other
potentid explandtions are risng migraion costs and liquidity condraints. Given that Czech
migration raies are dready very low even by Europeen dandards this development is
worrying. In a maket economy, migraion plays a crucid role by reducing economic
disparities among regions. Future research should therefore focus on identifying the deterrents
to mohility at the aggregate and individud leve dike.
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ENDNOTES

1 Such churning can result from individud heterogenety in skill levels and occupation, preferences or life cyce

podtion (eg. dudents migrating to places of educetion) and differences in the dructure of regiond labour

demand (see Fidds, 1979). Also, spatid search models (Jackman and Savouri, 1990, Molho, 2001) predict

churning as aresult of stochastic matching.

(& O - Mi|u

lei : : i

26 PO E where O;j and M; stand for outflows and inflows,
i

2 Net migration can be caculaed by: N =

respectively, and POR is the populaion in region i. This leads to the fallowing reaionship between gross and
€3 (O +M;)UéAD; - Mi| U €3]0 - M;|u

net flows §— U U-2l_ Ywith the first term in brackets on the left hand side being
g & POR £3(0i+Mi)E gapopi E

| I I

the gross migration rate and the second the share of net flowsin tota flows.

% This exception may be due to regions bordering on the town (Opava, Karving, Novy Jicin, and Frydek Mystek)
not being typical suburban digtricts but having a high share of industrid employment themselves.

“The hypothesis of a 1;=a 1, anda ,1=a », can bergjected for dl significant variablesin our specifications.

® The negative binomid digribution, is derived from Poisson digtribution, this is appropriate since the expected
number of migrants from region i to j is binomially distributed which can be approximated by a Poisson
digribution with 13=NiP; if N; is large It wes chosen snce in raw daa indicates over-dispersion (i.e. the
variance of migration is larger than its mean).

6 This is measured as the sum of absolute differences of the shares of agriculture, industry and services between
two regions

" We tested whether the overdispersion parameter (d was significant. This was the case for each and every
specification. The null of sending and receiving region fixed effects jointly equdling zero can be rgected at dl
conventiond dgnificance levels

8 We omit the year 1995 since for some of our estimation results we find a significant change in this year and for
others not (see gppendix). Results are, robust to adding 1995 to both the first or the second period.

° This decomposition assumes tha the 1996/98 coefficients are undistorted (see Oaxaca and Ransom, 1994).
Thisisplausible, since as shown above post 1996 migration rates did not change significantly

© The effect of changes in parameters can not be further decomposed since results would depend on choice of
base categories for dummies and gandardisations of variables (see: Jones, 1933)

I |n addition we adso experimented with including environmentd varidbles (NOyx, SO, and solid waste
emissons), populaion as wel as population dendty and the number of schools as proxies for amenities and
congestion effects in the regresson. Also the number of licensed enterprises per 100 inhabitants was included to
proxy for the size of the newly formed private sector and indicators of the populaion structure (the share of
femae population, the share of handicapped unemployed and the share of unemployed school leavers) were
included to correct for potentid differences in search intengties of the populations of the sending region. These
variables were indgnificant in regressons for sub-periods. In the overdl regresson only environmenta varigbles
were sgnificant but had the wrong sign, since asde from amenities they dso proxy for industrid production
decline in a region. Incluson of these additiond varidbles, however, had no effect on the quditative findings
presented above.
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Figure 1: Development of Gross Migration Rates, Coefficient of Variation of Wages and
Unemployment Rates across 74 districtsin the Czech Republic
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Note: 74 regions (okresy), excluding Sumperk, Bruntal and Jesenik.
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Table 1: Placeto place migration in the Czech Republic by distance and year

Distance? 1992 1993 1994 1995 1996 1997 1998
<50 9204 15133 13599 13574 12749 13506 14009
50t0 100 15758 14680 13194 12628 11881 11943 12432
100to 200 14250 10621 43 2063 8427 8389 8522
200t0 300 5913 4602 3851 3715 3460 3436 3508
3000400 2364 1883 1712 1557 1437 1502 1583
40010500 1674 818 699 651 645 629 621
Total 49162 47741 42498 41188 38699 39403 40774

Note The table reports the totd number of moves between regions for 74 regions (okresy) excluding Sumperk,
Brunta and Jesenik @) Measured in Kilometres between digtrict (okres) capitas
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Table 2: Decomposition of Total Grossflossin the Czech Republic

GrossFlows Net Flows Shareof Net flowsin Gross

Flows
1992 056 005 9.82
1993 0.63 0.07 1042
199 047 005 1113
1995 044 0.06 1283
1996 042 0.06 1373
1997 043 0.08 1844
1998 044 0.10 21.96

Note: All figures are a percentage of tota population for 74 regions (okresy) excluding Sumperk, Bruntd and
Jesenik
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Table 3: Migration in the main urban regions

Prague Plzen Brno Odrava Total movesin
Suburbs Cityto | Suburbs Cityto | Suburbs Cityto | Suburbs Cityto |Agglomerations
toCity Suburbs| toCity Suburbs | toCity Suburbs| toCity Suburbs
1992 1563 2023 1121 1091 1189 1090 2505 2895 13477
1993 1778 2028 990 982 1046 1117 2044 25838 12573
1994 1481 2004 763 1040 873 1045 1819 2106 11131
1995 1359 209 795 968 815 1283 1784 1838 11051
1996 1274 250 649 91 7% 1183 1694 1985 10822
1997 1128 2607 631 1079 811 1458 1569 1901 11274
1998 1055 3075 584 1307 785 1341 1641 2179 11967

Note: The environs of the respective cities were defined as follows Prague: Prague East and Prague West; Plzen:
Plzen South, Plzen North and Rokycany; Brno: Brno-venkov; Ostrava: Novy Jicin, Opava Kavina, Frydek
Mystek.
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Table 4: Distribution of Observations by Number of Migrants

Number of migrants No of Observations Frequency Cumulative Frequency
0 5226 12.77 12.77

1-10 25763 62.93 75.70

11-100 8553 20.89 96.59

101-1000 1373 3.35 995

>1000 22 0.05 100.00

Total 40937 100.00

Note: 74 regions (okresy) excluding Sumperk, Bruntal and Jesenik
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Table 5: Means and Standard Deviations of regression variables by year

Vaidle 1992 1993 1994 1995 1996 1997 1998
Migration 1447 1378 1222 1185 1116 1139 1179
(1254) (1287) (1203) (1283) (1236) (1320) (1486)
Population 135727 135967 135962 135931 133966 133814 133701
(137697)  (137952)  (137637)  (137413) (136303) (135748) (135105)
Employment 45086 45060 43246 41100 39346 44701 43366
(57427) (49307) (48465) (49067) (48912) (57462) (55565)
Employment in Agriculture 6583 4057 4113 274163 3798.63 2755.08 2516
(2721) (1885) (1928) (1450) (1890 (1508) (1356)
Employment in Industry 20870 2205920 20960.74 1578818 14820.06 17160.95 16670
17978  (17938.69) (16382.93) (11621.31) (1097549) (12276.76) (11423.00)
Nomind Wages 4376 5557.53 6509.84 7669.11 907239  10001.01 10827
(343) (44208) (549.60) (65203) (88893) (1000.87) (1054.00)
Unemployment rate 290 3.90 3.38 312 3.79 5.63 7.81
(1.40) 193 a72 (165) (190 (251) B304
Vacandes 1044 710 1008 1159 1091 809 489
(2101) (1566) (1632 (1603) (1316) (835) (591
Dwellingscompleted 1585 1413 1105 78217 538 503 621
during the last 3 years (2045) (2109) (1831) (1400) (%47) (625 822
Flow from Moraviato 044 044 044 044 044 044 044
Bohemia?
Neighbor ? 0.06 0.06 0.06 0.06 0.06 0.06 0.06

Note &) Indicator varidbles standard deviation is given by sgrt(mean*(1-mean)), al data for 74 regions (okresy)
exdudng Sumperk, Bruntd and Jesenik
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Table 6: Estimation resultsfor the equation 7

1992-1998 1992 — 1994 1996 - 1998
In (staying population) 1215%** 1.189*** 1.150%**
(0.096) (0172 (0.202
In (distance) -1.172%** -1.143%** -1.204%**
(0.009) (0.014) (0.014)
Neighbour 0.959** 0.971*** 0.940+**
(0.016) (0.025) (0.025)
Moravia—Bohemia -0.267%** -0.283*** -0.263+**
(0.011) (0.017) (0.017)
structural difference 0.020%** 0.020%** 0.026***
(0.005) (0.009) (0.008)
Inwagein sending region 0241 0.141 -0217
(0.154)3 (0.307) (0.473)
Inwagein recaving region 0.206 0.162 1.001**
(0.157)d (0.327) (0.493)
In unemployment rate sending region 0029 0.017 -0016
(0.019) (0.040) (0.046)
In unemployment rate receiving region 0.001 -0.070 0.081
(0.022) (0.045) (0.04)
In vacancy ratein sending region 0.001 -0.013 -0021
(0.014) 9 (0.027) (0.024)
In vacancy ratein receiving region 0.071*** 0.072** 0.005
(0.014) 9 (0.028) (0.024)
In housing availability in sending region 0.001 0.027 -0017
(0.016) 9 (0.045) (0.036)
In housing availability in receiving region 0.060*** -0.015 0027
(0.016) 9 (0.053) (0.036)
In industrid employment share in sending 0011 0.169* 0039
region (0.058) (0.102) (0.140)
In indugtrid employment share in receiving -0.067 -0.069 -0.186
region (0.057) (0.102) (0.141)
In agriculturd employment share in sending 0.006 0.006 0012
region (0.018) (0.048) (0.027)
In agriculturd employment share in receiving -0.045x** -0.104* 0.050**
region (0.018) (0.049) (0.027)
y98 -0.688***
(0.205)
y97 -0.679*** 0.075
(0.187) (0.068)
y96 -0.641*** 0143
(0.165) (0.147)
y95 -0.541*** 0271
(0.125) (0.186)
y94 -0.380*** 0.118
(0.092) (0.113)
y93 -0.188***
(0.057)
LogLikelihood -120109 -61064 67672
No- Observations 37807 16203 16203
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Notes Daa on 74 regions (okresy) excluding Sumperk, Bruntd and Jesenik. Vaues in brackets are standard
erors of the esimate, specification includes fixed effects for each sending and each receiving region as in (7)
these are not reported the loglikdihood of an esimation with onlillesendl and recaving region fixed e‘feg)so)la
-131572 and its R2 0.04*** (**% (*) sgnify significance a the 1%, 5% and 10% level, respectively.
Indicate that for the respective varigble the coefficient of the sending region variable differs sgnificantly from
that of receiving regions at the 10%, 5%, 1% level respectively.
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Table 7: Results of a Decomposition of the declinein Migration

Basdline model ? Bilateral fixed effects’
Parameter C hanges -5607.51 5676.47
Varigble Changes Combined Effect of
Population of sending didtrict 1518 11.32
Structurd differences 514 217
Sending and receiving region wages 383518 3464.24
Sending and receiving region unemployment rates 37303 421.74
Sending and receiving vacancy rates 47.86 2308
Sending and receiving region dwellings 51.09 -114.95
Sending and receiving region industry share 106.95 424.23
Sending and receiving region agriculture share -357.46 -346
Totd Variable Change 3974.79 4228.38
Totd Predicted Change (variables and parameters) -1632.72 -1448.09
Actud Change -1335 -1335
Note: The table reports predicted increase in | ration from 1992 to 1998. a) see table 6 for full mode b)

. B | quf mig
seetable Al inthe gopendix for results with bilateral fixed effects.
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Appendix: Table Al: Estimation results for an Alternative Model with bilateral fixed effects

Overall Time Period 1992-94 1996 —98
In (staying population) 0.712*** 0.897*** 0.858***
(0.034) (0.066) (0.073)
gructurd difference 0011 0.026* 0.011
(0.008) (0.014) (0.019)
Inwagein sending region 0143 0.080 -0.402
(0.088) 9 (0.209) (0.283)%
Inwagein recaving region 0332 0.355* 1.214x**
(0.197)° (0.212) (0:248) ©
In unemployment rate receiving region -0.075%** -0.132*** 0.060*
(0.014)" (0.029) © (0.0319
In unemployment rate sending region 0.028** -0.009 0.022
(0.013)? (0.030) © (0.030)°
In vacancy ratein receiving region 0.072*** 0.076*** 0.018
(0.012)°9 (0.020)” (0.017)
In vacancy retein sending region -0.010 -0.019 -0.009
(0.012)9 (0.020)? (0.018)
Inin housing availahility in sending region 0004 -0.011 -0.004
(0.012)9 (0.036) (0.025)
In housing availability in receiving region 0.049*** -0.037 0.028
(0.012)9 (0.034) (0.025)
In industrid employment share in sending 0.009 0.254*** -0.086
regjon (0.037)° (0.067) (0.092)
In indudrid employment share in receiving -0.189*** -0.208*** -0.500***
region (0.037)° (0.065) (0.088)
In  agricultural employment share  in -0012 -0.027 0.001
sending region (0.012)9 (0.027)© (0.019)
In  agricultura employment share  in -0.110x** -0.179*** 0.002
receiving region (0.012)9 (0.026) © (0.018)
y98 -0.982+**
(0.121)
y97 -0.979*** 0.143
(0.111) (0.141)
y96 -0.897+** 0.328
(0.099 (0.287)
y95 -0.790***
(0.073)
y94 -0.512%** -0.448+**
(0.055) (0122
y93 -0.260*** -0.219***
(0.034) (0.071)
log Likelihood -80146 -24028 -25998
No- Observations 37807 16203 16203
Notes. Vdues in second row are standard errors of the &stlmae SpeCIfICEIIOTE) |r3dud$ bilaterd fixed effects ***
(**) aé) sgnify sgnlflcence a the 1%, 5% and 10% levd, IVdP/ Indicate thet for the respective
vari coefficient of the sending region varidble differs sgnlflcanty from that of receving regions a the

10%, 5%, 1% level repectively
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Appendices (not for Publication)
Appendix 2: Results for further variables & excluding the Moravia-Bohemia variable

Asde from the results reported in the main text we experimented with a number of additiond variables which
could be deemed important in migration. In particular to proxy for differences in regiona amenities between
regions various indicators on the differences in emisson of hazardous wastes between different locations.
Emisson of solid waste, SO2 and NOx in tons per square kilometre were employed. To capture differences in
amenities associated with the provison of public infrastructure the number of upper secondary education
inditutions per inhabitant as were included. Findly, the number of licensed enterprisss was employed as an
additiona proxy for expectations of future development, since literature suggests that enterprise formation is
high where expectations of the future are good.

Table Al1.1. displays the descriptive dtetistics for these variables and documents increesing private sector activity
as measured by the number of licensed privae enterprisess — a fact which results from the substantial number of
new dgart-ups registered a the beginning of trangition, and decreasing emissons of hazardous wagtes, which can
in pat be dtributed to declining industrial production and in part to increesed invesments in environmental
quality.

Table Al.1: Means and Standard Deviations of regression variables by year

Vaicble 1992 1993 1994 1995 199 1997 1998
No of licensed 13298 14915 12692 1632 16531 16213 19729
Entrepreneurs (23450) (22920) (17534) (29901) (22170) (22400) (263%)
Emission of Solid Wastes 9.10 713 581 427 264 235 140
(tons per square kilometre) (24.19) (20.26) (15.69 (1220) (7.98) (752) 43
Emission of SO2 (tons per 2837 24.15 2237 1974 1874 16,08 1255
sere kilometre) (6859) (59.70) (5654) (549) (52.33) (42.78) (3L70)
Emission of Nox (tons per 1083 9.77 7.54 4.66 452 404 356
sere kilometre) (25.35) (22.46) (1749 (1065) (1082) (9.85) 875
Nurmber of Upper ssoondary 1135 1191 14.02 16.39 1834 1527 1455
schools (1050) (13.18) (1631) (1973 (21.66) (20.58) (1917)

Results concerning the impact of environmental variables on migration show that higher NOx emissions as well
& higher solid waste emissions in the receiving region lead to higher immigration and higher emissons of SO,
in the sending region lead to lower emigration. Thus on net, migraion was from less to more polluted regions
rather than in the opposite direction. This may be explained by potentid colinearities with other important
agpects of regiona deveopment in the Czech Republic. In paticular in the early phases of transgition urban
regions ad agglomerations developed substantidly better than other regions. To the extent that pollution
cgptures such agglomerations, this could explain results. Also the reductions in emissons in the Czech Republic
to some degree reflect the economic devdopment in industry, again this may lead to measurement problems,
snce it was often argued that the absence of redtructuring in the early phases in trandtion kept unemployment
atificialy low. The unexpected sign in emisson could reflect production losses — and thus hidden
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unemployment — rather than differences in environmenta qudity. The differences in the number of schools per
inhabitant between sending and receiving regions and the number of private enterprises per inhabitant, remained
insignificant.

Table Al.2: Full Estimation results for the full observation Period (including
environmental variables, school availability and privatization indicators)

Overdl Period 1992-1994 1996-1998
Codffident Std. Error Codffident ~ Std. Error  Coeffidet  Std. Error

In (staying population) 1.273+++ 0.108 1.119%+* 0203 0.886*** 0.255
In (distance) -1.172%x* 0.009 -1.148%** 0014 -1.204%** 0.014
Neighbour 0.959*** 0.016 0.973+** 0.025 0.940*** 0.025
Moravia— Bohemia -0.267%** 0.011 -0.281*** 0017 0.263*** 0.017
dructurd difference 0.020*** 0.005 0.021*** 0009 0.025*** 0.008
In wage in sending region 0.217 0156 0.118 0315 -0.399 0.480
In wage in recalving region 0.166 01582 0.150 0339 0.789** 0.317
In unemployment rate receiving region 0.000 0.021 -0.077* 0046 0.083 0.054
In unemployment rate sending region 0.025 0.019 0.036 0042 0.009 0.052
In vacancy rate in receiving region 0.074*** 00149 0.071** 0028 0.006 0.025
In vacancy rate in sending region 0.000 00149 0.015 0028 -0.009 0.025
In in housing availability in sending region 0.004 0016 © 0.019 0046 -0.010 0.036
In in housing availability in receiving region 0.065*** 00169 0.022 0053 0.031 0.036
Inin industrid employment share in sending region 0.012 0.059 0.192 Q14 0.098 0.142
Ininindustrial employment share in receiving -0.053 0.058 0.057 0104 -0.181 0.143
region
In agricultural employment share in sending region 0.013 0.018 £0.002 0049 0.014 0.027
In agriculturd employment shere in receiving region 0.041** 0018 -0.089* 0049 0.039 0.027
Ln in nox emissions (sending region) 0.029** 00119 0.007 0021 -0.043* 0.025
(Ln in nox emissions (receiving region) -0.020* 00119 -0.038* 0022 0.009 00253
Ln in solid waste emissions (sending region) ~ -0.025*** 0.009” 0028 0.019 -0.013 00182
Ln in solid waste emissions (receiving -0.005 0.009") 0019 0.0199 -0.013 0.019
region)
Ln in so2 emissions (sending region) 0.006 0.009” 0.008 0020 0.012 0.017
Ln in so2 emissions (receiving region) 0.024*** 0.009”) 0.034 0021 0.028 0.017
In in school provision (sending region) 0.016 0.024 0.046 0053 0.070 0.047
In in school provision (receiving region) 0.021 0.028 0.050 0059 -0.103 0.071
In in small scale enterprises (sending region) -0.a18 0033 0.028 0046 -0.148 0.101”
In in small scale enterprises (receiving 0.007 0032 -0.037 0045 -0.145 0095
region)
y98 -0.680*** 0.210 0.003 0.075
y97 -0.668*** 0.190 0.059 0.151
y96 -0.641%** 0.167 0311 0194
y95 -0.535*** 0.126 0134 0119
y94 -0.370*** 0.092
y93 -0.169*** 0.058
log Likelihood 106246 47169 -43862
Pseudo R2 022 022 0.23
No- Observations 37807 16203 16203
Schwartz IC 184021 60993 -58606

Notes Vaues in second row ae sandard errors of the edimate, specification includes sending a)ag)]dc)recei_ving
region fixed effects *** (**) (*) sgnify sgnificance a the 1%, 5% and 10% leve, respectively. Indicate
that for the respective varidble the coefficent of the Sending region variable differs sgnificantly from that of
receiving regions at the 10%, 5%, 1% level respectively.
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The main findings in the paper are confirmed by these additional estimates, however. The stylized facts of
increased Sgnificance of wage differentids, reduced significance of unemployment and vacancy rates as wdl as
a lower coefficient on disance between regions hold. This is dso the case for goecifications in which  the
dummy varigble for migration between Moraviaand Bohemiawas excluded (see Table A2.3)

We dso included additiona characteristics of the sending regions, snce we were concerned that if certain groups
of the population are less mobile than others and if these groups are not evenly didributed across regions, this
may reult in biased edimaes of the origind gpecification. Since literature suggests that asde from
macroeconomic variables, persond characteristics such as sex may have an important impact on the migration
decison, we control for differences in the demographic compostion of the sending regions populatiion by
including in our regressions the share of femde populaion in a region as well as the share of handicapped, and
school leavers among the unemployed, in order to control for differences in the search effectiveness of the
unemployed of aregion.

Table A2.3. Estimation results on (7) excluding dummy variable between Moravia-
Bohemia

Overdl Period 1992-1994 19961998

Coeffident Std.Dev Codffidet Std. Dev  Codffident  Std. Dev
In (staying population) 1175***  0.097  1.153*** 0173 1.143+%* 0.204
In (distance) -1209%** 0007 1279 0011 -1.32gr %% 0.011
Neighbour 0875** 0016  0.881*** 0025 0.858¢** 0.024
Structdi _ . 0030*** 0005  0.032*** 0009 0.034%* 0.008
In wege in sending region 0109 0.113 -0.138 0.309 0193 0.478
In wege in receiving region 0.156 0.114 0.169 0330 1.018+* 0.498
In unemployment rate receiving region 0011 0.020 -0.067 0046 0077 0.055
In unemployment rate sending region 0014 0.019 0018 0040 0019 0.047
In vacancy rete in receiving region 0070* 0014  0072** 0028 0005 0.024
In vecancy rate in sending region 0,002 0.014 -0.015 0028 0020 0.024
In in housing availability in sending region 0.009 0.016 -0.031 0.045 -0018 0.036
Inin housing availability in receiving region 0069*** 0016 -0.016 0053 0024 0.036
Ininindugtria employment share in sending region 0.009 0.058 0.165 0.103 0042 0.142
Ininindustrid employment sharein receiving region -0.005 0.057 0075 0103 -0181 0.143
In agricultural employment sharein sending region 0010 0.018 0.009 0049 0019 0.027
In agricultura employment shere in receiving region 0044** 0019  -0102%** 0049 0054+ 0.027
y93 0.001 0.017 0117 0114
yo4 0.077%** 0017 0271 0.187
y95 0129¢** 0026
Y96 -0.007%** 0028 0140 0.149
Yo7 -0.053** 0018 0075 0.069
y98 0038 0.024
log Likelihood -106525 47311 43991
No- Observations 37807 16203 16203

Notes: Vaues in second row are standard errors of the edtimate, specification includes sending and recaiving
region fixed effects*** (**) (*) signify significance at the 1%, 5% and 10% levd, respectively.

Thee vaiables remain indgnificant. Nether the share of handicapped unemployed and unemployed graduates
in totd unemployment nor the share of femae population has a dgnificant impact on the migration between
regions in the Czech Republic. Furthermore, their impact on other variables in the regresson remains smdl (see:
Table A2.4).
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Findly, we esimated a modd where sending and receiving region parameters were restrained to be equa . This
mode too suggests incressed dgnificance of waege differentids, reduced dgnificance of unemployment and
vacancy rates aswell as alower coefficient on distance between regions.

Table A2.4. Results including sending region population Characteristics

Overdl Period 19921994 19961998

Codfidet Std.Dev Codfidat Sd. Dev  Codfidet  Std. Dev
In (staying population) 1223** 0098  1157** 0181 1,120+ 0215
In share of fmae population (sending region) 0.664 0.781 1.387 2955 4.105 5.689
In share of handicgpped unemployed (sending region) 0018 0.025 -0.101 0044 0015 0.063
Ln share of unemployed graduates (sending region) 0.005 0.016 -0.001 0.025 0.025 0.057
In (distance) -1172¢** 0009 -1.143 0014 1204 0.014
Neighbour 0959*** 0016 0972 0025 0940 0025
Mor Wig; Bohemia -0.267+** 0011 -0.283 0017 0263 0017
structural difference 0020¢** 0,005 0.020 0.009 0026 0.008
In wege in sending region 0.215 0.158 0.154 0314 0181 0.495
In wege in receiving region 0.206 0.157 0.161 0327 0.996** 0.493
In unemployment rate receiving region 0.001 0.021 -0.070* 0045 0081 0.054
In unempl oymert ratE_SF_nding _region 0021 0.021 -0.011 0042 0012 0.049
In vacancy rate in receiving region 0071*** 0014  0.072* 0028 0005 0.024
In vacancy rate in sending region 0003 0.014 0.001 0029 0015 0.025
Inin housing availability in sending region 0001 0.016 0.027 0045 0015 0.036
In in housing availability in receiving region 0.060 0.016 -0.015 0053 0027 0.036
Ininindugrid employment share in sending region 0.003 0.058 0.197* 0.104 0042 0.143
Ininindustrial employment share in receiving region 0068 0.057 -0.070 0102 0.185 0.141
In agricuitural employment share in sending region 0.006 0018 -0.018 0.049 0012 0.027
In agriculturd employment share in receiving region -0.045+* 0.018 -0.103** 0.049 0051* 0.027
y93 -0.180***  0.058 0123 0114
yo4 -0366***  0.093 -0.255 0187
y95 0522¢** 0128
y9%6 -0615**  0.170 0141 0.148
yo7 -0652%**  0.191 0073 0.068
y98 -0658***  0.210
log Likelihood 2106239 47173 43872
No- Observations 37507 16203 16203

Notes: Vaues in second row are standard errors of the estimate, specification includes sending and receiving
region fixed effects*** (**) (*) signify significance at the 1%, 5% and 10% leve, respectively.

Table A2.5. Results of a model with equa sending and receiving region variables

Overdl Time Period 1992 -94 1996 —98
Codffidient Std. Dev Coeffident  Sd. Dev  Codffidet  Std. Dev

In (staying population) 1.144%+* 0.085 1.132%*+ 0.148 1.109%+* 0.169
In (distance) 1172 0.009 -1.144+** 0.014 -1.204%%* 0.014
neighbour 0.960%** 0.016 0971%** 0.025 0.939* ** 0.025
Moravia— Bohemia -0.267+** 0.011 0.2+ 0.017 -0.263+** 0.017
structurdl difference 0.021%** 0.005 0.021%** 0.009 0.023** 0.008
In wege differentias -0.017 0.110 0.123 0221 0.612+* 0.337
In unemployment rete differentials -0.014 0014 -0.039 0.029 0.048 0.035
In vacancy rate differentid 0.035*** 0.010 0.043+* 0.020 0013 0.017
In differentials in housing construction 0.029*** 0.011 0.013 0.034 0.022 0.025
In employment share in industry differentia -0.040 0.041 -0.116 0.072 -0.111 0.099
In employment share in agriculture differentia 0.026** 0.013 -0057* 0.034 0.019 0.018
y93 -0091+** 0014 -0.087+** 0.014

yo4 -0.202¢%* 0.014 -0.195+** 0.014

y95 -0.267+** 0014

y96 0323+ 0.014 -0.015 0.014
yo7 0316+ 0.014 -0.020 0.014

y98 -0.301*** 0.014
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log Likelihood -106252 -47179 -43874
No- Observations 37807 16203 16203

Notes Vaues in second row are standard errors of the edimate, Specification includes sending and receiving
region fixed effects *** (**) (*) sgnify significance at the 1%, 5% and 10% levd, repectively.
Appendix 3: Influence of estimation period

In the main part of the text we omit the year 1995 from estimation. We were concerned that this may have an
impact on results. For this reason we experimented with including the year 1995 in both the firgt and second sub-
period in the main part of the paper (see: Table 3.1). Thishas only little impact on the estimation results.

Table A3.1 Results when changing sub-periods

1992 to 1995 1995 to 1998
Coeffident  Std Dev Coeffident  Std Dev

In (staying population) 1226*** 0132 In(staying population) 1243+ 0166
In (dlSa’lce) .152+** 0.012 In (dlm) 1.199%** 0012
neighbour 0.971+** 0022 heighbour 0.946*** 0021
Moravia— Bohemia 0274+ 0.015 Moravia— Bohemia 0.260*** 0015
sructurd difference 0.016 0.007 sructurd difference 0.021*** 0007
In wage in sending region 0052 0252 |nwagein sending region 0066 0311
In wege in receiving region 0139 0263 Inwegein recaiving region 0.835* 019%
In unemployment rate receiving region 0032 0032 |nunemployment rate receiving region 0.061 0040
In unemployment rate sending region 0012 0030 Inunemployment rate sending region 0008 0035
In vacancy rete in receiving region 0.044+* 0019 |nvacancy ratein recgving region 0.030 0020
In vacancy rate in sending region 0016 0023 |nvacancy ree in sending region 0023 0020
In in housing availability in sending region 0013 0031 Ininhousng avalability in sending region 0005 0025
In in housing availability in receiving region Inin housing availahility in receiving

0.007 0035 region 0.051** 0.025
Inin industria employment sharein Ininindugtrid employment sharein
sending region 0001 002 Sending region 0024 0108
Ininindugtrid employment sharein Ininindustria employment sharein
recaiving region 0025 0.082 receiving region 0.086 0.107
In agricultura employment share in sending In egricultura employment sharein sending
region 0011 0030 region 0.016 0024
Inagriculturd employment sharein Inagricultural employment sharein
recaving region 0.110%** 0.030 recavingregion 0023 0024
y93 0.087 0091 y95 0.187 0170
y%4 0.178 0149 y9% 0.055 0.0%6
y95 0.236 0210 y97 0.032 0045
log Likelihood -62142 -58796
No- Obsarvations 21604 21604

Notes Vadues in second row ae dandard erors of the estimate, specification includes sending and receiving
region fixed effects*** (**) (*) signify sgnificance at the 1%, 5% and 10% leve, respectively.

Findly, we dso estimated year by year regressons. In this case we are not able to identify a full set of bilatera
varigbles. Our specification in thus reads In(Mj) =qY; (See tables A3.2). Substantia research (see: Alecke et
d, 2001, Egger, 2002, Cheng and Wall, 2001) suggedts that the omisson of sending andlor receiving region
fixed effects results in biased estimaes due to omitted variables. The evidence presented in this appendix

uggess that this bias is important. Relative to the results reported in the main part of the text a number of
coefficients change dgns while others lose dgnificance and yet others gain  dgnificance.  Furthermore,
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parameters become increesingly ingtable as we omit or include variables in these specifications. This suggest that
not only do the specifications reported result in omitted varigble bias, but they dso incresse the problem of
multicolinearity in estimates
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Table A3.1 Results of year by year regressions

In (staying population)

In (distance)

neighbour

Moravia— Bohemia

gructurd difference

In wage in sending region

Inwage in receiving region

In unemployment rate receiving region

In unemployment rate sending region

In vacancy rate in receiving region

In vacancy rate in sending region

Inin housing availability in sending region
Inin housing availability in receiving region
Ininindustrial employment share in sendiing
region

Ininindustrial employment sharein
receiving region

Inagricultural employment sharein sending
region

In agricultural employment sharein receiving
region

condtant

log Likelihood
No- Observations

1992
Codf.
0522

-1.004
1116
-0191
-0.007
1182

1118
0.014
0155

-0139
0.05%6
0070
0.065

-0.224

-0473
-20.689

Sd Dev
0.036
0.025
0.051
0.032
0.015
0.224
0.221
0.024
0.023
0.026
0.028
0.032
0.032

0.063

0.060

0.026

0.023
2647

1993
Codf.
0.701

-1.010
1110
-0.334
0.037
0.831
1551
-0.013
0.156
-0.140
0.008
-0.007
0.165

-0.692

-1.093

-0.139

-0.358
-23.878

Std Dev
0.034
0.024
0.049
0.031
0.016
0.238
0.234
0.025
0.025
0.028
0.029
0.029
0.028

0.067

0.065

0.026

0.024
2.852

194

0.716
-1.040
1.049
-0.304
0.020
-0.007
0.533
-0.017
0.112
-0.131
0.051
-0.095
0.109

-0.665

-0.918

-0.152

-0.402
-8.353

Coeff-estimated coefficient, Std. Dev.- Standard deviation of the estimated coefficient

Std Dev
0.034
0.025
0.050
0.031
0.016
0.232
0.232
0.023
0.022
0.032
0.033
0.032
0.030

0.074

0.074

0.028

0.024
2852

1995

0.745
-1.049
1101
-0.276
0.029
-0.227
0.941
0.067
0.130
-0.016
0.059
-0.122
-0.085

-0.575

-1.007

-0.117

-0.275
-11.452

Sd Dev
0.033
0.024
0.049
0.031
0.014
0.236
0.231
0.022
0.022
0.034
0.034
0.037
0.037

0.058

0.057

0.021

0.019
2.8%4

1996

0.789
-1.022
1.096
-0.356
0.056
0.323
1.778
0.050
0.205
-0.103
0.084
0.074
-0.080

-0.354

-0.731

-0.098

-0.188
-23.327

Sd Dev
0033
0024
0049
0031
0016
0.248
0.241
0027
0027
0031
0031
0037
0038

0058

0058

0027

0027
3075

Codf.
0.777
-1.039
1.0%4
0.327
0.027
0.335
1584
0.116
0.257
£0.010
0.016
0.159
0.080

0.288

£0.848

0.111

0.190
-20.758

Sd Dev
0.034
0.024
0.048
0.030
0.013
0.223
0.213
0.033
0.032
0.031
0.030
0.039
0.040

0.062

0.060

0.020

0.019
2.753

1998

0.771
-1.020
1147
-0.348
0.019
-0.330
1.240
0.203
0.271
-0.074
0.066
0.131
0.307

-0.353

-0.955

-0.162

-0.228
-11.181

Sd Dev
0.038
0.024
0.048
0.030
0.013
0.203
0.196
0.040
0.040
0.025
0.027
0.043
0.041

0.061

0.056

0.020

0.018
2573



