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Craig Ortsey

Abstract: Central and Eastern European Labor Mobility to the EU15 Countries Before and After
European Union Accession

Despite the fact that European Union member-state politicians are committed by Treaty of Rome
obligations to make intra-EU freedom of production factor movement a central goal of their
economic development plans, many of those same politicians have reacted negatively in the past
to the anticipated waves of poorer-country workers who they believe would shift residences once
their economies have joined the EU. During the enlargement round of the 2000s, many EU15
governments insisted upon and took advantage of derogations in the new member-states’
accession treaties that allowed the older members to delay the free movement of CEEC10
workers for up to seven years. This action was taken despite several reputable studies sponsored
by the European Commission and various think tanks that indicated that the size of CEEC10
worker movement would be modest at most. The goal of this analysis is to test the plausibility of
these forecasts and to determine whether the EU15 governments should have expended the
political capital necessary to negotiate and implement this derogation. Using the generalized least
squares statistical technique, this research establishes that while economic factors and certain
policies do influence migration rates, network theory variables and the implementation of a free
migration policy do not. This outcome implies that member states that wish to limit initial poor-
country worker migration to their economies would be better-served by channeling their efforts
into EU cohesion policy and others that encourage intra-EU economic growth. It also suggests
that the free worker migration derogation should be omitted from future accession treaties except
perhaps as a psychological balm for receiver-country workers. Additionally, several migration
projections using the GLS estimators (with no country-specific estimators) and an under-utilized
technique called systems modeling are forecast here under a variety of policy conditions. The
results of these projections indicate that the modest consensus forecasts conducted in the run-up

to CEEC10 accession were reasonable and perhaps even a bit high.
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Chapter 1: Introduction

Background-Worker mobility within the European Union (EU) has been a serious
concern for EU policymakers and politicians from the earliest days of theizagan. In
fact, the group’s foundational document, the 1957 Treaty of Rome, asserted that a
primary goat of the EU would be to guarantee the gradual, but eventual, unfettered
movement of goods, services, capital and labor (the “four freedoms”) throughoetriwest
Europe. Out of the four freedoms, the one that has encountered the most resistance in its
implementation is that of labor. Generally, politicians know that they would experienc
many more political difficulties if they were to advocate an open markabof in
addition to that of goods and services. Their hope in pushing for the latter is that these
politicians’ economies could enjoy the benefits of free trade without suffére greater
political costs of opening their labor markets to foreign workers (Schulze, 9-10, 211-214;
Pritchett, 9, 12; Tsoukalis, 230-233). In the EU’s case, the political barrietsoto la
mobility were in fact among the 14¢b be dismantled in the quest for a single market.
An enormous challenge to the concept of free worker mobility within the
European Union was present during the preparations for the accession of eight CEE
candidate countries in 2004 and two nfane2007. These potential member states were
considerably poorer than even the poorest EldbSntry; in fact, the economic gap
between these countries and the rest of the EU wasiger had been the case in any
earlier enlargement (Poole, 12-13; McCormick, 172-173). Many politicians antenem
of the public in the EU15 states were therefore quite concerned in the yeadiataty
preceding these accessions that workers from the CEE states wouldctgds their

labor markets as soon as they could take advantage of the EU’s policy of fragymobil



(Kunz and Leinonen, 148; Maas, 40, 78-83). At first glance, this anxiety is not an
unreasonable one, as neo-classical economic theories of migration posit thretrg pri
determinant of this phenomenon is income differentials between the labor sender and
receiver countries (Massey et. al. 1993, 434-435). In the end, this reservation led EU
negotiators to include in every CEE accession treaty a derogation on theradfett
movement of workers from all of those countries. That clause allowed older member
states to maintain limits on CEE workers for up to seven years aftehtimeglands’
accession (van den Bogaert, 59-61). Although the governments of the CEE countries
chafed at the perceived slight of being treated as second-class aititenghe EU, and
because the derogations cost the EU15 delegations extensive political capéal in t
negotiation and implementation, negotiators for the CEE countries recognizttete
limits” were part of the price of admission and reluctantly consented to them (Dinan
2005, 152, 574; Sedelmeier, 424; Rees, 220-222). The EU15 countries were not required
to adopt the labor mobility derogation, but only three of them did not implement it for the
2004 entrants (Gilpin et. al. 3; Lord Wright, 15) and only two did fostthe 2007 new
member states (BBC News 2007).

However, should the EU15 governments have concerned themselves with a flood
of labor migrants from Central and Eastern Europe arriving on their doorsteps as soon a
the ink was dry on the accession documents? Previous enlargements involving poorer
European countries, most famously the southern enlargements of the 1980s, did not
create such movements despite grave warnings to the contrary (Sald8t48; van der
Mei, 120-121; Tassinopoulos et. al., 23; Boeri and Briicker 2000, 119). In order to tamp

down the expected large-scale worker movements from Southern Europe (Greiece, Spa



and Portugal) to the rest of the EU, the organization spent a great deal of money on
cohesion programs in these newly accessioned member states. The expendiése of t
funds, which are designed to increase the level of prosperity in lagging@igds t

norms, is aligned with the arguments of neo-classical economic theonmgrafion that

state that it may be prevented or limited by raising the average income o petiyd

donor areas (Massey et. al. 1993, 434-436). In addition, the same derogations for the free
movement of labor that would be so disliked by the prospective CEE member-state
governments were first applied to Greek, Spanish and Portuguese workers in the 1980s
(Dinan 2005, 373-384; Poole, 25; R. King, 114; Bauer and Zimmermann, 44; Salt et. al.,
43). However, despite the continuing relative impoverishirefmhany places that

receive cohesion money and the long-past expiration of these labor mobilitytderega
worker movement from Southern Europe to the rest of the EU has been rather limited in
scope (Dinan 2005, 382-383; Tassinopoulos et. al., 23).

Another piece of evidence that might have reduced the anxiaifabese
governments and their citizens on this score is the fact that most (although oiothe!
academic and official EU predictions of CEE member-state labor maotulitiend that
the expected number of workers from these places should be relatively modest,at wors
even in the long run (Salt et. al. 6-7; Boeri and Brticker 2005, 11). These studies are
explored in considerable detail in the literature review, but it should be noted Here tha
these reasonable estimates of worker movement failed to prevent many pkécyma
from speaking out against free CEE worker mobility. Finally, it is welwkma EU
policymaking circles that less than two percent of European Union workers, including

those from the poorer regions of the EU, work in member states other than where they a



citizens (Cremers and Donders, 11; Biffl, 159; Veil, 10; Lord Wright, 34; Krueger, 5-8)
The European Commission is disappointed by this small fijbezause it indicates to

them that there exist barriers to the free movement of wdfkeet are not being
adequately addressed (Schumacher; Tassinopoulos et. al., 21-25; Recchi, 71). The very
existence of this small percentagjdespite the considerable policy pressures to produce a
contrary result could have been an indication to EU15 politicians that the post@atcess
mass movement of CEE workers to their economies would be extremely unlikely.

The ProblemIn short, it seems that we have an interesting political-psychological
guestion here: how can we explain the enormous concern that free CEE member-state
labor mobility wrought in many EU15 countries when most of the reliable hidtanda
predictive indicators are pointing in the opposite direction of these worregge(Bt. al.,

8-9; Salt et. al., 46, 96)? However, there are two even more fascinating puzzés that
related to this one that must be tackled before it can be addressed. First, howEBany C
workers could politicians in the EU15 governments have reasonably expected and can
they expect to move in the future? This total includes not just the workers whose
countries gained admittance to the EU in 2004, but also workers from the states that
joined in 2007 and from countries that are likely to join in the decades to come. Second,
what policies should EU politicians have adopted with reference to these workers in the
past and what should they do for CEE countries that complete the accession process in
the future? As has already been shown, the adoption of derogations on the question of
free labor movement for CEE workers created considerable tension within the
organization that may not have been worth their purported benefits. In short, ieis thes

two basic questions that this research hopes to address in immense detail, and which



should permit it eventually to legitimately tackle the original question tlgahe¢his
paragraph.

In order to evaluate the issue of what policies EU governments should adopt in
relation to new member-state workers, this contribution must attempt to resolwe som
discrepancies in the literature concerning CEE worker mobility predictrahteat a new
combination of theories of migration that may lead to a more generalizahleeé€this
phenomenon. Many of the models of CEE labor migration forecast that between two and
four percent of the total population of the ten prospective CEE countries would leave
home and take up residence in the EU15 states in the long term (Krieger, 18; Boeri and
Bricker 2005, 11). However, a considerable number of these projections state that a
smaller (Dustmann et. al., 2003) or larger (Sinn et. al., 2001) number of CEE labor
migrants should have been expected by the governments of the EU15 member states.
Although one might expect there to be an array of values predicted for this movement
given the nature of this exercise and the different methodologies in use hege a ra
whose scope stretches from under one to almost fifteen percent of the CEE states’
population requires some clarification. If this work can conclude using various data
driven (not formal or hypothetical) models of this phenomenon that one particular set of
projections is the most valid, it will have contributed something to the debate over CEE
labor movement by demonstrating what the probability of mass migration of CEEC10
workers was at the time of their accession and what the likelihood of future poorer-
country workers might be in the future.

The current research also aims to advance the broader literature onomigrati

addition to dealing with the specific question of CEE worker mobility. There are a



number of competing and complementary explanations for migration in theulieerat
(Massey et. al. 1993; Massey et. al. 1998), but there is no single widely-acceptgd the
of why this important human behavior takes place. In constructing the present ofodels
CEE labor migration, the complementarity and explanatory value of severationgr
theories are explored in some detail. A number of methodological tools are atsal util

in this research, including statistical modeling, systems modeling andsthstoay
method. This diversity of methodological tools should allow for stronger conclusions to
be drawn about this study’s research questions and hopefully permit a more mlbstant
addition to the literature to be made here. In all cases, these inferencesarérdm the
outcomes of various data-driven, rather than formal, models of migration.

Research Questionglthough parts of what this project wishes to explicate have been
hinted at above, more formal statements of these research questions carelexlchist
two groups here.

Locus 1 How many workers, and what types of workers, could EU15 leaders have
expected to take positions in their countries after the enlargements of the mig-2000s
given different conditions that could affect their mobility? How many laborantg

might the EU15 countries expect to receive from these new member stateiinri
What are the dynamics of internal labor migration within the European Union?

Locus 2 Given these figures and dynamics, what policies should EU member states
develop individually and collectively to address the opportunities and difficulties
presented by new streams of labor migration created by the accession ofmberme
states? What policies are effective and ineffective at influencing reowy morkers

change their country of residence?

The first collection of research questions covers issues such as whaalpedonomic

and policy features of the CEEC10 drive workers from home to their new workplaces,

where specifically from within that group of countries they would hail, badarriers

that might prevent these workers from moving. The relationships defined bydbs af



guestions are elucidated in explicit detail in a series of hypothesis staseim the
statistical modeling sections of this research. In a later part ofahislwution, these
hypotheses also form the endoskeleton of the systems models’ structures. Measg of
hypotheses are grounded in the neo-classical economic explanations for wigrkiom
discussed in the literature review chapter of this research, althougharhelerived

from historical-structural and network migration theories as well. Thetiselexf
economic theories of migration as a major source of testable hypothesesrhas bee
common strategy in previous studies of these questions, but political and policy gariable
are added here to address Kupiszewski's (2002, 637-638) criticism that non-economic
determinants of migration have generally been ignored in the past. Additionally, the
inclusion of political and policy variables helps to maintain this research’s éoctie
political, rather than the strictly economic, features of labor migration. Thisagpr
follows from an assumption that EU member-state governments are able ¢cacieat
implement policies that can encourage or discourage labor migrants fromgtherr
economies. Politicians and their public policies must be able to limit or promote
economic migration to their countries or else the second group of research questions
would be moot. In short, exploring the kinds of policies and traits of governmental
systems that accomplish these goals is a featured part of all fatietsabdeling
exercise.

Chapter OverviewThe background to the political and policy problems of CEE labor
migration to the EU15 countries and thus the research questions that this thssertat
explores has been fairly well explicated above. Therefore, the next shep matrative is

to elucidate the foundational assumptions upon which this contribution rests. In other



words, how does this study expect labor migrants, and the politicians and policymakers
who must manage the consequences of their interstate movement, to react givedn the re
world incentives and constraints that shape their perceptions of their ecormiacasd
political environments? Hopefully, this section illuminates these mattersatisfactory
fashion as they guide much of the model construction and discussion that follows.
Although a fuller examination of the methodological details of this study mutstimtd

the appropriate empirical research chapters, the next portion of this chaptdepan

outline of how it proceeds. A brief synopsis of the complete research endeavor and its
broader implications to the discipline and the migration literature is then aggmpt

Finally, a preliminary taxonomy of modeling in political science is apperaltdds

chapter as the setting for this study’s use of these powerful reseas:h tool

Operative Theoretical Expectations:

Political and Behavioral Expectationd he above introductory comments and brief
presentation of the research problem serve as the background which this stuns empl
approach its topic. In particular, this research takes as its initial stahthpati workers

are not as mobile as many academics, politicians and members of the EU15¢ueiblic

to believe they are (Massey et. al. 1998, 8; Martin and Taylor, 97-98; Zolberg 1983, 239;
but see Zelinsky, 223-225; Ghosh, 97). For example, the most basic version of the micro-
level neo-classical economic model of migration (Massey et. al. 1993, 434-43@yMass
et. al. 1998, 18-21; Todaro, 141) asserts that an indivitiwatker’s decision to change
locations is directly related to his expected rate of return on this choicearflupated
amount is a function of the average earnings differential between his home and

destination countries, weighted by the migrant’s chances of finding employmesatth



place and the likelihood of his deportation from the target country, and a constant term.
This constant term denotes the total transaction costs of changing econorhidsygnc

the non-economic and psychological barriers that disincentivize migrationoine
economy to another (Massey et. al. 1998, 20; Straubhaar 1993, 11-12).

A difficulty here, however, is that the final term in the migration decision
equation is probably much larger than some politicians and researchers implicitly
presume (Straubhaar 1986, 837-839). There appears to be a tendency among EU
politicians and citizens to overestimate the pull factatst attract poorer member-state
workers to their countries and make the same mistake with the push factors that impe
them to leave home. Large-scale movements of workers do occur (Hatton and
Williamson), and mobility is induced by items such as economic differencesdretwe
countries, including in their unemployment and wage rates (Massey et. al. 1998, 123-
125), but massive shifts are created by much larger disparities than is commonly
supposed. Language differences, skills incompatibilities, distance, and sinjpée ine
(Lee, 51; Piore, 17; but see Briucker and Damelang, 9-11) are not insignificarskiarrie
movement, but they are systematically discounted in some politicians’ evatuand
policy analysts’ investigations of this phenomenon. Potential foreign laborntsgiiso
have considerable psychological attachments to their home countries thaemust
overcome before they can be induced to move, a fact that is at times neglected by
individuals who are concerned about the effects of worker migration. Additionallg, ther
are institutional and bureaucratic barriers that make it costly to moveoftertocation to
another to take a job, even in an open labor market economy (Karras and Chiswick, 659;

Wallace 2002, 614-617; B6hning, 36-37; Lucas, 87).



A defense of the idea that workers are less itinerant than is sometimesqatesum
raises the related matter of why some members of the public and theiiguitic
continue to operate as if poor-country workers are quite mobile. While some EU15
politicians and their voters may sincerely believe that their econongi¢sraatened by
large-scale worker movement after the EU admits members from poorer pfan®pé,
an argument could be made that these individuals might instead know that large-scale
movements of poorer member-state workers are unlikely. However, the potegdigv@e
effects of mass migration are so great, especially for economicatigrable host-
country workers, that even if the chances of these consequences happening are low,
receiver-state citizens demand safeguards of their politiciansagnynvaddition, the
threat of intra-EU labor migration could be used by wealthy-country emsady extract
wage concessions from their workers. If that menace were removed through the
imposition of governmental limits on poor-country workers, EU15 employers would be
unable to play that stratagem against their employees. Rational dampaligitians
comprehend these pressures and, because they want to stay in office (Geddes, @-8), woul
behave publicly as if they believed that foreign workers were easily mebda if they
thought differently, and accede to their voters’ demands. Politicians who genuinely
supported new member-state worker restrictions might also use an exedjgeraestic
backlash threat as a bargaining tool in accession negotiations. In other words, EU
politicians and their publics may be constrained by economic and politicas toreet in
ways that may be contrary to this situation’s reality, their beliefs, arfthps the long-

term best interests of their countries (Zolberg 1983, 230-231, 244).

10



Even taking these arguments into consideration, however, much of the political
concern about CEE labor migration to the EU15 countries does not appear to be
warranted since it seems to be based on the assumption that relatively smali@conom
disparities between countries lead to massive interstate worker movékgotszewski,
642). The preliminary evidence cited in this chapter’s introductory commemnts $ee
support the low worker mobility position, however. Multiple prior instances of the EU
admitting poorer member states never created the level of worker onidft#tiat the
relatively low consensus figure from prior studies (Boeri and Bricker 2005, 1i} of t
guestion of two to four percent of the CEE countries’ population would imply (Salt et. al.,
43-48). While it is true that the CEE states are poorer relative to the rbstEditopean
Union than any previous enlargement countries were, the movement of four percent of
one country’s population to another in peacetime (Kupiszewski, 630-633), even in the
long run, would create considerable countervailing political pressures in the aedde
receiver countries to limit that movement. It seems unlikely that EU15 mestdier
politicians would not react to this level of migration given the demands of their
constituents in this area.

The question then becomes how this perspective affects the anticipated outcomes
of this study and why that is important to the topic that is being explored here. The
primary critical implication of the argument that individual workers arerfessile than
sometimes believed is related to this issue’s importance to the policieskafrtipean
Union and its member states. Should this research’s contention that workers do not
change locations easily be supported by the evidence, its conclusion will bethbé&rm

state politicians should learn from past experi€éhaed not adopt restrictive policies

11



concerning future new member-state workers. That stated, the issue oft@EE la
migration is likely to remain an important one for EU15 political figures fong time

to come because a considerable number of these politicians and members of tlesir publi
believe that a mass of CEE workers is currently swamping, or is likely in théuhea

to flood, their economies. It is therefore hoped that the results of the currenthesey
shed some light on the actual state of affairs in EU labor mobility and influence how
academics and others view intra-EU labor migration. In terms of EU palitits
policymaking as a whole, the implications of this expectation, if it is indgggbsted,

are more mixed. On the one hand, the discovery of evidence that only a relatively small
number of CEE workers are likely to leave for the rest of the EU would justifglbe
overall position that worker mobility should be as free as it is for capital, goods and
services. However, it would also mean that the EU’s efforts to spur memtger-sta
workers to sell their services in countries outside their own would need to be enhanced.
Just having a large number of poorer-country employees join the common labor market,
in other words, is not going to induce more EU citizens to labor in places outside their
country of origin.

Policymaking Expectatiorgmplicit in any discussion of EU labor migration

policymaking are at least two important assumptions about how member-state
policymakers behave concerning this issue and think about their ability toiaéfect

behalf of their constituents. The first conjecture is that EU memberpsiktiecians adopt
labor migration policies based in part on their anticipation of how many accession-
country workers will be attracted to their economies in the future. This reatdivee

implies that EU member-state politicians utilize forecasts of laboratmgy, their

12



understanding of how their constituents would respond to these calculations, and other
domestic and international political considerations to determine their positidnse
labor mobility. In general, the more workers who are predicted to move, thergresat
pressures that exist on current member-state politicians to shielcatt@imharkets from
new member-state workers. It can be argued that there is some belawboradtorical
evidence to justify this particular supposition. For instance, the fact thatsiesaad the
same arguments and political pressures surrounding it arise every tiEid the
negotiating with poorer potential member states but do not when wealthesr atat
negotiating for entry convinces numerous observers of European politics that this noti
is reasonable. However, the matter then becomes how many workers should these
politicians expect to move, a central question of interest to this research.

The second assumption that resides within the preceding narrative is that
politicians can in fact create policies that impact the number of non-nativerasarke
take jobs in their national economies. This proactive stand on the effectiveness of labor-
market policymaking is a natural one for politicians to take; after alk tweuld be little
practical point in creating government policies that are unable to eventafidevel of
some social problem that the policies are meant to address. However, this notion is
challenged by some studies (Doyle et. al., 11-12; Drew and Sriskandan@jape&n
Commission 2006, 14; Pritchett, 13-14) that assert, among other notions, that the
underlying economic demand for labor in a market actually drives mighagind that
politicians are hamstrung in their efforts to limit it. Initially, thisdiof reasoning might
seem quite economically persuasive because it leaves the determinamgsatbmup to

impersonal supply and demand forces. From a politically pro-migration poirgwf vi
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this argument is credible since it would encourage governments to adopt aneahfetter
labor market as official policy. However, it is apparent that this idea is @adlyytobrrect
due to the labor migrant “deflection effect” described in some &timithe literature
review. On another but no less-important level, EU member-state politiciaagebas if
their policymaking influences the extent of labor migration to their countnes Ethe
scholars who maintain that restrictive policymaking in this area is fuéte completely
correct, for domestic political reasons EU member-state politicians onitstwe to be
seen as acting to limit the size and effects of labor migration on nativera.ofke
operative question then becomes which policies are the most effective atragthese
goals, a matter on which this research comments at its overall conclusion.

Plan of Action:

A variety of investigative tools is utilized by the current study to exploresearch
guestions posed in the introductory section. The purpose of this portion of this chapter is
to give an initial indication of how these tools are utilized in this analysias@lsee the
appendix to this chapter for a background discussion of these methods. Statistical
modeling, the case study method, and systems modeling are all utilized jojbd to
grant different perspectives on the questions surrounding the politics and pélioyroa
CEE labor mobility.

Statistical Modeling The first of these instruments is statistical modeling (in particular,
time-series modeling of pooled cross-sectional data), which is employetbleeate
forecast estimators for projecting future CEE labor migration. Thiegirawhich has
been employed by many previous studies of this question (e.g., Zaiceva; Boeri and

Briicker 2000; Fertig), consists of three distinct steps. In the first ph#ss process, a
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statistical examination of the proposed determinants of labor migration isetechjm
both confirm which variables have statistically significant relationshigs tivet
dependent variable (change in migration rate) and to create estimat@ettieen used
to calculate future worker flows in a later stage. Although much more is erpliabbut
these matters in the statistical modeling chapter of this work, it is wigssert that
several models are created here using net migration rate as the depandblg and a
number of economic (e.g., differences in unemployment and GDP rates), patitical a
policy (e.g., regime type, political instability, the adoption of free labdrilitypbetween
countries) conceptSare utilized as independent variables. Two separate models, one
using migration flow data from Southern Europe to Germany and another using the same
type of data from a wider variety of countries to Germany over the same tiioe (e
1960s to just before CEECS8 accession in the mid-2000s), are formed to calculate the
estimators that are necessary for the next phase of the process. Thishajgproa
somewhat different from how earlier scholars have addressed this questionsimoter
country and time period selection; in fact, this methodology represents a coambofat
tactics that have been exercised by the authors cited earlier in thisaparagd Bauer
and Zimmermann (1999). Using a larger number of countries in the data set can avoid
sample bias issues, but drawing exclusively on the history of Southern European
emigration to forecast CEE emigration could lead to more accuratetestiof the latter
phenomenon. Both strategies are pursued here in an attempt to obtain a varietysof result
and to allow for a direct comparison between the outcomes of both estimationesrateg
The second segment of the statistical forecasting procedure utilizesithaters

calculated in step one, along with assumptions about state policy choices and economic
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convergence between Germany and the new CEE member states, to compatedoroj

net migration rates from the latter to the former. Although much more informéioan a
this part of the process is presented in the statistical modeling chapterititas to
emphasize a few points about this stage here. First, every scholar working on tioa ques
of the magnitude and politics of future CEE labor migration is aware of thénécheir
estimates of this behavior are problematic because of the double out-of-samm@eprobl
described more fully in the literature review discussion of previous studies of thi
phenomenon. Not only are these projections extrapolations of past observations into the
future, they are based on data from countries outside of Central and Eastern Europe due
to the short history of regularized movement between these places and EU mataber st
There are also considerable data problems (e.g., short time series, pockeepind)

that plague these studies more generally. However, having some well-cedsider
reasonable estimates of labor migration is more useful than having none atai, eve
they must be utilized with some caution. Secondly, the calculations in this stee requi
the selection of estimators that permit high-quality projections of laboatiagrto be
computed. As noted in the literature review, the proper choice of such estimators has
been a matter of some controvefsp these investigations (Briicker and Siliverstovs;
Alvarez-Plata et. al., 35-38), so a few different kinds of estimators could beye o
investigate the effects that selection might have on this study’s ré8okssuch

estimator that is considered here is the country-specific fixedte#etimator that Boeri
and Brucker (2000, 120-121) adopt. This type of estimator is used to take into account
factors that either remain constant or change very slowly over the coursetofithe s

(e.g., the relative level of development, historical ties, and distance betoggnes),
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and can outperform many conventional estimators (Brticker and Siliverstovs, 735).
Finally, the forecast models developed in the statistical modeling chiptetlas
investigation to explore the possible effects of diverse future economic andgpoliti
assumptions using policy choices and economic data related to the new CEE member
states either collectively or individually. For instance, one can projectralgation

rates under several kinds of economic convergence conditions (high degree of GDP
convergence versus low) or policy decisions (immediate versus delagteentation

of free labor mobility). A few different such scenarios are forecastiit @igration to
Germany in that chapter, a step which could both help set reasonable bounds for that
migration and determine whether certain policy choices might be erpgecterk
effectively or not.

The third and final part of this study’s statistical modeling involves takiag t
estimated net migration rate information calculated for each year afréEasts and
multiplying it by the population of the relevant CEE country. The collectiselteof
these calculations represent the number of CEE workers and their dependents who move
away from home for each year of the forecasts, which can then be aggregatetlite pr
five, ten, twenty, or more-year projections of CEE migration. However, tigpsedi
only correspond to movement to Germany, the dominant migrant-receiving country in the
EU15 prior to CEECS8 accession. In order to forecast migration levels for the entir
EU15, one must know what percentage of CEE labor migrants who worked in the EU15
member states as of a time close to CEEC8 accession chose Germamydastination
country. Fortunately, that information is available (Boeri and Briicker 2000, 126+1®8) a

is used here to complete these projections. Of course, this strategy assurties t
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pattern of migration that existed before and after enlargement remdales ata
supposition that seems reasonable in light of the findings of netiwaigration theory.
Case Study Methed he second research tool employed to investigate CEE labor
migration to the EU15 countries here is the case study method. Case studies can
complement and supplement statistical and computational research methodg by usin
natural language approaches to investigating the questions under study. ®hedarps
can permit researchers the ability to examine events, concepts and plofitmet
difficult to quantify, exist in small amounts, or require thick description fordpie to

be explored adequately (George and Bennett). These advantages of the gasetsind
are exploited here through a brief examination of the UK as a migrant-neceurgry in
the EU15 member states and Poland as a CEEC10 migrant-sender country.ulapartic
this analysis searches for initial evidence of welfare or unemploymertfttbene
exploitation among the workers of two countries that have constructed an important
migration relationship over the past several years. The operative notion begind thi
examination is that if “social tourism” (van der Mei) does not seem to be takicw pla
between these two countries that have such a deep-seated migration flow connecti
then it is probably not taking place on a large scale elsewhere in the EU eithite, des
desperate warnings to the contrary prior to CEEC10 accession. Note thakttbaudgs
method is perfect for addressing this matter given the small number ofieswamntd short
time period involved in this research. Obviously, one must be extremely cautious in
generalizing the results of a single case study to a broader setrsthgeelationships,
but data availability and time series issues necessitate this saallapproach.

Additionally, conceptualizing social tourism into a variable that can be simphdit
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statistical equation is an astoundingly difficult proposition; using natural lgegua
models, along with some numerical data, is almost certainly the besfaactic
investigating this question.
Systems Modelinrglhe final research instrument that is utilized in this study is a type of
algorithmic modeling called systems modeling (Richmond; Sterman). Much more
information about the theory and operation of systems analysis and systems medeling i
provided in the systems modeling chapter, but it is worth noting at this time thaidke s
and flow architecture of systems modeling seems to dovetail well with the @adgnm
used stock and flow language seen in migration studies (e.g., Salt et. al., 18-33, 45;
Papademetriou, xvii-xx). Perhaps the best way to describe how the creatiotewissys
models proceeds is to divide the process into three stages as is also donefistibal sta
modeling portion of this discussion. In the first stage, after the underlyimgiark of
the systems model has been constructed using known relationships from prior studies of
labor migration, the model is programmed employing past CEEC10-related data. The
basic purpose of this step is to replicate previous CEEC10 migration to Germémg, s
choice of estimators is less vital than being able to recreate egsliemsbehavior (as
long as the estimator, data and relationship choices are defensible, of coseatjahg
researchers can be somewhat more confident in their models’ predictions tdgutkeff
they can reproduce the past behavior of their systems.

Just like with this study’s statistical modeling, a goal of the second siesp of
systems modeling is to forecast how many CEEC10 workers could be expected to take
jobs in the German economy over their first few post-accession decadesoMaay

variables and estimators that are utilized in this step, and in the first ored,aamev
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featured in and derived from the statistical modalenstructed in the relevant chapter.
However, relationships and variables that are excluded from the statistidalsnfor
various reasons are parameterized in this stage of the process as ta#fi.ddacerning
these factors, as well as the data and estimators utilized in the systdeis,roan be
located in the appropriate chapter, but it can be safely argued here thandoete
should be able to create interesting conclusions about various features of CEEC10 labor
migration. Clearly, the primary purpose of the second phase of the systems model
construction and usage process is to estimate the future movement of CEEC10 workers t
Germany over the first few decades after CEEC10 accession. Howeverhsibesit
systems model tracks the movement of people from one place to another directly and
does not use net migration rate as a proxy, it is a relatively easy nemttdoltombine
the statistical model development’s third step with its second one and converuths fig
for migrants to Germany to migrants to the EU15 countries overall.

Finally, in the third stage of the systems model development process, some
speculative experimentation involving the economic and policy parameters obithes m
can take place. Some parts of this process are similar to what is done wittigheadta
model (e.g., altering the economic convergence factor level, choosinguliffer
population change factors), but others are only possible due to the nature of systems
modeling. For instance, this step must also feature some sensitivity aralygsstress
tests to insure that the projections derived from these models are not dominated by one or
a few particular variables. These tests should inspire confidence in temsyabdels’
forecasts and make it more valid to compare their results with those drawth&om

purely statistical models.
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The only subject remaining in this section of the discussion is to determine the
value that is added to this research by its inclusion of systems modeling. Although the
systems modeling chapter explores this matter in more detail, a few pogattydied to
the immediately preceding deliberations should be outlined here. First, systenlisgnode
can be more intuitive than statistical modeling in that the former follows slfjeating
between two areas of interest (CEEC10 workers from home to Germany and baek, in thi
case). The latter, however, utilizes net migratiorftate its dependent variable; that
figure must then be converted to numbers of workers using the relevant population
figures. In studying labor migration, this process is a bit longer and lessiivet than
monitoring the movement of people directly. Another way in which systems modeling
can supplement statistical modeling is that the systems models createsiregearch
can explicitly add consideration of demographic variables to the proceguradge
structure and population information can be included here). This inclusion, and the
feedback mechanisms that may accompany it, should prevent the sorts of probiems tha
Kupiszewski (2002, 631-633) criticizes in previous CEE migration models. Finally, in
addition to the relevant demographic characteristics, the systems modejpéehel this
research allows one to consider the economic, educational and other attrilt¢es of
migrants under study. In the statistical models, the workers who move are
undifferentiated from one another in the net migration rate figure. Howeveuldt be
interesting from a theoretical and policy point of view to consider what sortt@fisea
government could take to encourage the “right” kinds of migrants to come to their

economies. Those sorts of matters could not be addressed easily using otibaktatis
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models; in short, systems modeling and statistical modeling can be quite cemiaigm
to one another if both are performed correctly.

Outline of Subsequent Chaptefihe second chapter of this dissertation starts with a
comprehensive overview of the literature relevant to the topic of labor migration,
including the broader theories of why people move, how other scholars have
conceptualized this notion, and how this piece conceptualizes it. This matemds af
good general setting for a concise but inclusive history of European labor anigraér
the past few centuries and description of EU labor migration policymakinghe&ast
fifty years. Most importantly, this literature review contextualifesdifferent methods
of forecasting labor migration and many specific past instances of whekEr& 015
migration system has been the subject of academic study.

Chapters Three and Four comprise the original research portion of this
dissertation, beginning with the statistical modeling section. After sotreeluctory
comments, the relationships that underlie, and the hypotheses that are tested by, t
statistical models are explicated and defended using brief referenbes étet/ant
literature. The data and methods section follows this description, along witls détaut
and justifications for the statistical models’ construction. The results stahstical
models employed to calculate the forecast estimators of net migratiaredteen
presented and discussed, after which the relevant projections of that ratexemand
the EU15 countries are imparted and elucidated. Should the operative theoretical
expectations of this research be correct, one would anticipate the dis¢mtasjdtively
few CEEC10 workers would be expected to arrive in the post-accession EU15

economies. At the end of this section, a brief case study about the potential far bene
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tourism in the Poland-UK free labor migration relationship is included to illuss@ne
of the features of the statistical models’ results. This case study fgiaecesgration rates
projected by the statistical models into a context that should increase andergtof the
dynamics of this process and permit investigation of questions that are lessited

for statistical methods.

The fourth chapter of this research effort focuses on the construction, eaplicat
and results of various systems models of CEEC10-EU15 labor migration. These models
are based on policy variable and assumption adjustments of one principal systems model
that is described and defended thoroughly in this chapter. This section of the discussion
opens with an exposition of the theory and utility of systems modeling as ancahalyt
technique. Then, the relationships that comprise this systems model are daacribe
detail; since large portions of the theory behind that model are the same asdieabta
model defended in the preceding chapter, more attention is given here to the
relationships, operationalizations and data that are unique to the systems model. The
underlying causal loop diagrafrthat elucidates important behaviors of the EU labor
migration system is included and described in some detail in this section. Oncsithe ba
systems model has been constructed and supported, that model is used to reproduce the
CEEC10-German labor migration systems behavior for as much of the periodrbetwee
the end of the Cold War and CEEC8 accession as possible. This step is necessary to
ensure that this systems model is at least a reasonable facsimile dideystem
behaved during the relevant period. The creation of several CEEC10 labor migration
projections, including forecasts affected by policy and demographic shiftsréhaf

interest to this research, follows this step. Sensitivity and surprise bekests are
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utilized here as well, simply to ensure that the model holds up under a number of
potentially adverse conditions and that no one variable has too much influence over the
model’s results. The outcomes derived from these models are also discussed kere; onc
again, these systems models should supplement the insights gained from tieakstatis
models described in the prior chapter. Hopefully, these results are in acdotteawit
expectation that a relatively small number of CEEC10 workers would be expecteift
economies after their countries’ EU accession.

The final chapter of this dissertation thoroughly explores the theoreticéigadol
and policy implications of the previous chapters’ work. First, a brief appraisa
conducted of whether the hypotheses that guided the construction of the original models
are supported, and it is ascertained whether this study can contribute to the curre
general migration literature debate on the overall determinants of raigratiese results
are also utilized to illuminate the narrower literature dispute about ekipastaf EU
worker movement from the CEEC10 to the EU15 member states. That explication should
permit this section to include comments on whether a motivational belief of thascls
that EU politicians have been too concerned in the past with mass worker mig@ton f
poorer to richer EU regions, can be sustained. The results of this reseaiso arged
here to discuss the migration policy implications related to these findingheinvedrds,
the effectiveness of what politicians attempt in order to influence the numbempaiscof
workers who come to their economies to find employment is reviewed. Moreicggif
this portion of the last chapter analyzes whether delaying free mdbilibew member-
state workers or enacting some other policy choice might be a more effeatived w

protecting vulnerable EU15 workers from post-accession dislocation. Finally, a fe
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remarks concerning how labor migration and mobility fit into the discipline ofiqadli
science and the future of this research agenda are made to conclude tkis chapt
Broader Implications of this Research and Chapter Conclusion:
There are several theoretical and practical reasons why the conseouiethig research
could enhance the discipline of political science and its collective understariding
politics and public policy more generally. First, the outcomes of this study couldi@rovi
evidence in favor of one or more theoretical perspectives on why workers leiave the
home countries for foreign economies to find employment there. Although constructing a
unified theory of migration is beyond the remit of this project, any information that
supports or discounts any of the various competing migration theories pushes the
discipline forward in this area. This statement holds equally true for tleeidgf
forecasts of CEEC10 labor mobility that are described in the literatuenrelithis
research can improve on these predictive models and clarify some of the disputes
between them, then something important has been made available for furtheraftudies
CEE labor migration and other analyses related to this issue.

The matter of learning by public policy practitioners and academics is anothe
place where this study might make some useful contributions to a greatetamdiacs
of the issues involved with this subject. Even though all of the CEEC10 economies are
finally part of the EU, the question of how many and what kinds of future workers the
EU15 member states could expect from these countries is not a settled taky,Rlais
statement is true because labor mobility restrictions on these workestillan force in
many EU15 countries. The question of whether EU15 politicians should have enacted

and continue to enforce these derogations given the state of knowledge about CEEC10
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worker mobility at the relevant times is still an interesting one to considerlso
necessary to investigate how other kinds of public policies (cohesion, sociakwelfar
employment) may influence workers’ interstate migration decisiongekhse short
case study that is part of this research should, at least to a limited exb@nteatative
conclusions to be reached on parts of this question. However, the primary reason why the
issue of labor migration expectations from new member states is still arnétas that
the EU continues to plan further expansion into Eastern and Southern Europe (including
perhaps Turkey someday). A common argument that one would expect to hear in
opposition to future EU expansion is the idea that admitting ever-poorer states into the
EU will encourage a horde of their workers to invade the labor markets of the emalthi
EU countries. This action would be done at a time, so this claim would continue, when
the EU is still processing the implications of the CEEC10 accessions. Any eidenc
concerning the likelihood of mass labor movement might be treated seriouslsioeal
of this controversy. In any event, interstate worker migration is liketpttinue for the
foreseeable future to be an important political issue in the EU and the develojpsed wor
more generally.

Furthermore, incorporating systems modeling more firmly into the
methodological practices of political science would represent an increthseviariety of
tools utilized in the discipline for investigating important research questions. The
introduction to the systems modeling chapter states extensively that pstigate has
not exploited the features of this technique very much in recent years. Although this tool
is not appropriate for every research question, there are some, like migatiwhidh

systems modeling can be quite valuable if used in tandem with other techniques.
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However, the methodological opportunity created by the present contribution is not
simply a matter of emphasizing a neglected instrument in the politieaksctoolbox.
Using systems modeling and systems thinking in an attempt to better understand the
dynamics of EU worker migration can engender a deeper appreciation ¢ dsav
systems work in reality and could lead to more sophisticated quantitative andtoyealit
models and forecasts of this phenomenon. Systems modeling is also quite appropriate for
studying labor migration given its structural compatibility with how woskaove
between countries. Finally, this investigation’s systems models shouldittiomake a
few interesting statements about the characteristics of CEEC10 lalrantaigeyond
their mere numbers, unlike what is generally possible with statistical snodel

In addition to the other enhancements to the literature that this researchtwishes
create, there is one more task that it wants to accomplish through its suiccessf
conclusion. This goal is to bring the issues of labor mobility and migration clo$er to t
center of political science research because of their noteworthy pdaititgolicy
implications. As the background information provided by the first few paragraphis of
chapter indicates, the EU has struggled with the question of worker mobility since it
inception. However, for the most part, the academic literature on labor mobilitgs &s
the fields of economics, population science and history (Messina and Lahav). Ehis stat
of affairs is unfortunate, because the mass movement of workers across siate (oor
at least the perception of their large-scale movement) can have acute anjpres
impact$’ on the receiving and sending countries’ political systems (Zimmermann 2005,
6-12). Political scientists should pay much more attention to these issues than they do

because of how labor mobility issues can impact the politics of the systenstutgy
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and any research that indicates how this phenomenon can be guided by public policy is
useful in accomplishing that goal. Hopefully, this research can help to estalgistion
and labor mobility issues as more mainstream topics within the discipline.

It is worthwhile in concluding this discussion to spend a few moments assessing
what has been accomplished here before transitioning into the literatww pariion of
this project. Some basic facts about the purposes of the European Union and how those
principles affected the accession processes of ten Central and East@eaBwountries
in the 2000s begins this chapter. Included in this material is how CEE labor amgrati
might have been expected to compare with what was observed after a similar EU
enlargement in the 1980s and how previous studies of potential CEE migration had
estimated the magnitude of this phenomenon. This background information creates the
setting in which the research questions for this contribution are briefly aqulidssues
concerning the expectations of EU15 politicians, policymakers and publics about
substantial CEEC10 labor movement after those countries’ EU accession are then
described. An outline of the methods utilized by this study, which is supplementesl by th
appendix that immediately follows this paragraph, is offered as a premigief
information provided in the empirical research sections. The wider repercusstbiss of
contribution and a summary of how this dissertation proceeds ends the body of this
chapter. In conclusion, the literature review that comprises the néxinsadvances this
investigation by providing the theoretical and historical settings for thmopitions that

are closely examined in the empirical research chapters.
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Appendix--Modeling in Political Science:

Although different kinds of modeling (Lave and March) have been major researgh tool
of social scientists for many decades, especially in political scgnce its post-World
War 1l turn to behavioralism, there exists in the literature considerabientdogy

profusion and confusiéfconcerning this topic. Therefore, an important task is to follow
in the footsteps of Alker (1975, 144-145), who attempted a similar project forictétist
modeling, and endeavor to formulate a general picture of how the different kinds of
social science modeling are related to one another. This portrait is nigzessaory,

but hopefully complete, and emulates earlier efforts by Taber and Timpone (1996) and
Saunders-Newton (2006). In oréfeof increasing abstraction from and decreasing
verisimilitude to the real world, the three broad modeling categories utilizedhe
naturalistic or natural language, computational or algorithmic, and analytical
mathematical modeling (Saunders-Newton, 175; Taber and Timpone, 43).

Naturalistic Modeling-These representations of reality are those that are expressed in
ordinary or academic language using the prose format. An evident advantageaufl this
is that it is available to any literate person; as long as one can readpptbpriate

level, the conclusions of these models are theoretically accessibleoteeaiery little
specialized training is necessary to understand the format in which these aredels
expressed. However, as Fiorina (1975, 136-139) indicates, natural language models have
considerable difficulties, including conceptual imprecision, ambiguities im#anings

of important terms, and the problem of camouflaging model assumptions. On the other
hand, the in-depth, thick-description case studies that may be extremelymseful i

illustrating a particular theory’s implications are unavailable withoungusatural
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language tools (Bates et. al. 2000, 696). These models include verbal theories, thought
experiments, ethnographic studies, hermeneutics, analytic narratives andfaotwate
experiments (Taber and Timpone, 43; Saunders-Newton, 175). Analytic nar(Baves

et. al. 2000, 696) are an attempt to improve and utilize theory in case studies, the in-depth
exploration of a particular political, social, historical or economic event. Sadees

(George and Bennett) are notorious for being atheoretical or impossible talgener
beyond the bounds of that particular instance, but analytic narrtaresan effort to
address these criticisms while still reaping the benefits of exansoimg case in
considerable detail. Counterfactual experiments (Fearon; Taber and Timpoaes 44)
designed to explore the proverbial “dog that didn’t bark”. In other words, they allow
researchers to opine about what would have happened if some chain of events that did
take place had not or what would have occurred if something that did not take place
actually had. There are obviously major problems with “playing the what-if ‘gantiee
social sciences, just as there are with extrapolating past trends into the uplknowa
future, since there are few ways that one could confirm one’s assertionslbwever,
counterfactuals can be quite useful in clarifying a researcher’s thoughsges@nd the
implications of the hypotheses that she is considering.

Analytical Modeling-At the other end of the verisimilitude-abstraction scale from natural
language models are analytical or mathematical models. Many of theespstted,

popular and versatile techniques in the social scientist’'s methodological toolbaxofal

this category, including statistical and time-series models, dyffamaxdeling, decision

and game theory, and logic (Taber and Timpone, 43; Saunders-Newton, 175). Two of the

more common types of dynamic modeling are difference (Huckfeldt eanal.)
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differentia® equation modeling. Although difference and differential equation modeling
are not statistical, they are complementary to statistical modelingaarttecused in

tandem with statistical modeling to understand the dynamics of synchrongechan
(Huckfeldt et. al., 9-10). That strategy of utilizing both dynamic and staistiodeling

has been implemented sometimes in the international relations literatiae, (@.g.,

Gillespie and Zinnes). Since it would be impossible here to do justice to the wielsy vari

of statistical and time series models that have been utilized in politieacsoover the
decades, it must be sufficient to the purposes being served in this discussion to note that
these techniques have been employed in some pieces on migration (e.g., Hatton; Karras
and Chiswick). Decision and game theory (Axelrod 1984) have also been used to study a
wide variety of topics in political science and international relations.

Analytical models have several distinct advantages to recommend thardingcl
clearly stated assumptions, improved conceptual precision, and an increaggtbabili
communicate results between social scientists who use the same techniques but not
necessarily the same natural languages (Taber and Timpone, 43). Thedge Sleould
allow researchers to build upon one another’s work and create the cumulative knowledge
that it so important to the social sciences. However, there are substaatizbdisiges to
them that imply that they may not be appropriate for all research questionslor for a
investigators. One of the most important such problems is that analytical ngodeli
requires a considerable up-front investment in learning how to understand, manipulate
and apply these techniques. Statistics, game theory, formal modeling @miliclyn
modeling all involve studying specific techniques for considerable amounts ofitime i

order to master them, and to the uninitiated these tools are impenetrablesefigena
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greater criticism, however, originates from those academics who trafubese
techniques abstract so far from the real world that their results are gleasiar are of
miniscule importance (Elster; Green and Shapiro). In the end, what théselnlegical
disputes seem to suggest is that the best research makes use of a combination of
techniques that compensates for each tool’'s weaknesses (George and Bebidgtia 37
strategy that the current research pursues.

Computational ModelingOf great interest here is the category of models that occupies
the middle ground between high verisimilitude and high abstraction, computational or
algorithmic models. Although the deployment of this kind of modeling in the discipline
dates back to at least the 1950s, and while it is true that it can be a very tiexible
useful tool for investigating many political questions, computational modeling has not
attracted as much research attention as its promoters feel that it shdaddgma

Timpone, 41-42). This class of models includes neural and social network modeling,
computer simulation, dynamic modeling (including systems modeling), and agedt-base
modeling (Taber and Timpone, 43, 46; Saunders-Newton, 175). Dynamic modeling has
afforded scholars a productive vein of results and insights into political behavior,
especially for certain international relations subjects. For instamos,races have been
examined extensively by numerous researchers over the past sevetakd&ao and
Intriligator; Gillespie et. al.; Taber and Timpone; Sanjian), particuthriough the use of
the Richardson (1960) arms race mdtat depicts weapons spending by two rivals
using fairly simple differential equations (Taber and Timpone, 42). The wider pedce
conflict studies literature has been enriched through applications of dynamitngode

(Mesjasz; Maxwell and Reuveny) as well, most notably in the fields of etbnitct
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and genocide (Lustick et. al.; Bhavnani and Backer; Harff and Gurr; Schrodt amet)Ger
Dynamic models have also been utilized to investigate and forecast (Choucri and
Robinson; Harvey) global population, trade, environment and economic trends (Clark and
Cole; Meadows et. al. 1972; World Bank 2006; Forrester 1973; Onishi; Widmaier;
Pollins). International relations is not the only political science subfietchtsaexploited
dynamic modeling techniques profitably, however. American politics schotpscially
those who study psephology (elections and voter behavior), have been able to gain
considerable purchase on this subject through dynamic modeling (Gurian; Brusdy Car
and Layman; Knoke and Macke; C. Brown; Mondak). Fields of study outside of political
science, such as demography (Lee and Tuljapurkar; Rosero-Bixby andi@gsteave
been able to take advantage of dynamic modeling as a research tool asldiatinAlly,
this specific algorithmic model has not been the only one that has been employed by
political science researchers; for instance, Axelrod (1976) and Taber (1992) have
illustrated the utility of cognitive mapping and expert system models idisk#line,
respectively, and Stokman and Berveling (1998) have demonstrated that network
modeling can be helpful in understanding policymaking processes. Finally, agesht-base
modeling, which is attempting to study how individuals act within a particutanget
using computerized algorithms of people and their preferences (Bhavnani, 126-127;
Bruun), has found some limited use in the social sciences (Axelrod 2006, 140).

The benefits of computational over natural language models are much the same as
those of using analytical over natural language models (e.g., assumptityn clar
conceptual and communication precision), but one might also contend that there are

considerable advantages to using computational over analytical models @alvetl
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and Timpone, 43-46). First, computational (including systems) models can permit
theoretical uncertainty to deliberately enter their construction wheessary. Since
researchers rarely have perfect theoretical knowledge of the retapiehetween, and
the values of, the variables under investigation, it can be valid for them to explicid
that uncertainty into their models. Mathematical models have less flgxtbilgermit
that strategy and generally must be radically simplified in theictsire in order to be
tractable, while computational models are less likely to suffer from thesesisin
addition, computational models can be considered more versatile than analytical ones
because some concepts that might be very difficult to express matheméiaeliyas an
agent’s decision-making process or an arms race) may be writtevelglaimply as
algorithms. Computational modeling also allows disparate theories and eidn@siglts
to be integrated into a single model relatively straightforwardly, whiclddmeivery
helpful for the creation of a new theory or the testing of older, established ones. That
testing could even include the creation of counterfactual cases to gain a deeper
understanding of the phenomenon in question. Finally, and most importantly, this set of
techniques permits researchers to investigate the complex political and behavior
processes behind what they observe. Since it is designed to allow this kind of inquiry,
tracing the multifarious progressions by which political, economic and sociakeve
occur is easier with a tool like computational modeling than analytical mgdethich is
less adept at this task.

However, computational modeling is not the perfect tool for all research questions
and it has its own issues with which to contend (Taber and Timpone, 45-46). As is also

true for analytical models, learning how to comprehend and generate results from
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computational models requires considerable specialized training that may not be
generally available to all researchers. It is clearly not implesg» become skilled at
these techniques, but mastery of them does require a non-trivial outlay of timecand eff
The quality of the results of computational models is also highly dependent on the
assumptions that the researcher makes at the initiation of the process If thos
assumptions are flawed or theoretically questionable, the outcomes of thareval&oa
damaged or at least open to genuine question. However, perhaps the most serious
problem that computational (including systems) models has is that their uges ha
difficult time testing the validity of their models and results. As the systaodeling
background section discusses in some detail, there are few broadly aces{stéar t
verifying computational models. This lack of the equivalent of F-tests stdastsimilar
tools that statistical models possess opens up computational models to chargeg that the
are little more than individual researchers’ flights of fancy. In the enbapsithe only
way to address these criticisms adequately is to use a combination of metresdibiagi
compensates for the weaknesses of some techniques with strengths from others.
Criticisms of All Modeling Techniqueglthough this discussion has been reporting
critiques of each of the three types of modeling techniques as it has progtassadoi
worthwhile to describe some broader criticisms of the modeling enterprisetingboli
science more generally. For instance, Rodgers and his co-authors (1976, 388) remi
social scientists that “a model is only a shadow of reality,” and thatah&est of its
utility resides in whether it helps scholars understand the real world Gétser.
conclusion is that many of the models (especially the global computational lwattes) t

were in use at that time had serious structural or data problems, were wliste o
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untested, or gave spurious or marginal results, implying that model-builders shwild t
down their claims for what their models could demonstrate. Doran (1999) asdeatk tha
models of future behavior (forecasts) are bound to fail because they alwegs atilize
linear assumptions for forthcoming events and lack a technique for predictinghehen t
trend patterns under study will shift to a non-linear structure. Discontinuities in
international relations (e.g., wars, financial crises) are inherentlydinfakle, and there

is no way that the inflection point between business as usual and the spiral to dasaster
be foreseen. That basic fact does not imply that social scientists and pokcyralaguld

not try to understand the dynamics of normal and extraordinary times, makpabke
predictions about and plans for the future, or learn from past mistakes. However, it does
mean that all such forecasts should be treated with extreme caution and thatgdaisy
should always be ready for these predictions to be proven wrong by real-world events
(Doran, 32-33, 36-37). Finally, Granato and Scioli (2004, 313-314) begin their piece by
describing some frequent criticisms of three of the most common methodologisal t
from two of the three categories described above: formal models (they oftaasdis

ignore important information about the topic under study); statistical modelscéhey

lack solid theoretical foundation); and case studies (they tend to be overly focused on
idiosyncratic details). What these authors then assert is that only by confonmirad

models with empirical tests, either statistical or case-study, cattoenulation of
knowledge in the social sciences be achieved. In other words, only a careful ¢ammbina
of the advantages of different methodological techniques advances the discipline, a point

with which this research concurs.
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It was much easier, however, for the Treaty of Raignatories to establish this objective thanais fior
them to accomplish it; a full generation passeatgevirtually all of the final barriers on the mawent of
these factors of production were abolished withitli@lementation of the Maastricht Treaty (Treaty on
European Union) in 1993 (Dinan 2003, 26; Wood aegilada, 57-60, 72-73). As it currently stands,
Article 48 of the Treaty of Rome guarantees the frevement of workers, while Articles 52 through 58
safeguard the right of establishment of self-emgtbworkers (i.e., self-employed individuals canmtsta
businesses and otherwise work without handicafl imember states) and Article 59 secures the free
movement of services (Salt et. al., 2-3).

2 Academic arguments in favor of free mobility ofnkers can be divided into two basic categories,
philosophical (Carens; Ugur, 66-76; Lane, 134-1aig economic (Pritchett; Kapur and McHale; Hamilton
and Whalley; Ugur, 76-83). For instance, restritsion migration are illegitimate from a utilitarian
perspective because although some workers mayt psofiaving their jobs protected from an influx of
outside competitors, the increased utility of tlteptial migrants and of the receiving-country abectors
who benefit from migration generally outweigh thdmmefits to the protected workers (Carens, 263-264
Ugur, 66-67). From a Rawlsian (1971) point of vidiwjtations on migration are equally suspect beeau
no one behind the veil of ignorance would choogeutathemselves in a position where they would be
unable to take advantage of the potential benefitsoving to another country for work (Carens, Z&2).
Finally, libertarians’ invocation of private propgrights to exclude migrants from enjoying the b
goods benefits of living in wealthier countriedgdiecause of the inherent tensions and conflietsexist
between the notions of private individual propeights and the ownership of public goods (Ugur 668-
Carens, 252-254). The economic argument in favéreaf migration is fundamentally one of improving
global economic efficiency and individual welfatéamilton and Whalley, 61-67; Ugur, 76-77).
Essentially, labor flows from parts of the worldtihave too much of it to other parts that neegtducing
the costs of labor and thus increasing efficiedtythe same time, the workers themselves improg# th
lot by moving from places where they can gain reddy little from their labor investments to placekere
they can gain much more (thereby also improvingallefficiency). In fact, removing the impedimets
the free mobility of workers would allegedly incseaglobal efficiency by many times more than
dismantling all of the remaining analogous barrterrade (Hamilton and Whalley, 70-73; Pritchd8;
34). Although there are inherent problems withabmparison between barriers to trade and those to
worker mobility (Pritchett, 33-34), just suggestiihis contrast demonstrates how rarely these issues
explicitly linked in policy debates over these issu

® The incorporation of the Schengen Agreement (U087, 306-307; Rifkin, 198-199; Reid, 207-208)
into EU law via the 1997 Treaty of Amsterdam wasigeed to remove the last major hindrance to free
worker mobility, the presence of constant custonts@assport checks at intra-EU frontiers. However,
Schengen’s implementation has been incomplete langd sost notably in the opt-out countries (UK and
Ireland) and the new Central and Eastern Europ@kit) member states. For instance, only five of the
original six European Economic Community (EEC) doies signed onto Schengen when it was first
drafted outside of the European Community’s (EGpéees in 1985 (ltaly did not participate until 099
and it took several years for most of the 2004 @Efants to put its provisions into effect (Stapliekl,
114, 156, 165-174; McCormick, 160; Lungescu 2007).

* Eight Central and Eastern European countries (GBfined the EU in May of 2004: Poland, Hungary,
Czech Republic, Slovakia, Slovenia, Estonia, Laarid Lithuania (Dinan 2005, 143-152). Two more
states, Bulgaria and Romania, completed the em@geprocess in January 2007 (Drew and
Sriskandarajah). The CEEC10 member states arefdhetbe eight that joined the EU in 2004 plus
Romania and Bulgaria; however, the AC10, anothermaon abbreviation, refer to the ten EU member
states (the CEECS8 plus Cyprus and Malta) thatHatsthe accession process in 2004 (Dustmann ed)al.
Several candidate countries (like Turkey, Crodflacedonia, and the western Balkans) are in various
stages of this process but have not yet been dinarEU membership dates (Barnes and Barnes, 433-
436). This research focuses on labor mobility fittin CEEC10 member states, although it may someday
address it from these candidate countries also.
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®> A common shorthand for discussing matters relaiete EU member states, especially statistical
averages, is to use the number of countries ithenization at that time preceded by the apprtgpria
acronym. Therefore, EU25 refers to the 2004 to 20008y of member states, and EC9 describes the
countries that were in the European Community betwi973 and 1981. In order of accession, the EU15
members from 1995 to 2004 were as follows: Germamnce, Italy, Belgium, Netherlands, Luxembourg,
Denmark, Ireland, UK, Greece, Portugal, Spain, AaisFinland, and Sweden (Wood andsifada, 4). In
January 2007, it became appropriate to use theaer&U27 to describe the EU’s entire membership.
Additionally, name changes for what is now knownhesEuropean Union have been relatively common in
its short history. It is generally accepted that BU had its start as the European Economic Contynimi
1958, became the European Community in 1965, alydb@tame the European Union in 1993 with
Germany’s ratification of the Maastricht Treaty if@n 2005, 7, Table 2.1, 40, Table 4.1, 99). Thiskvi®
careful to employ the historically appropriate naahall times, but most commonly utilizes the terms
European Union or EU when discussing the orgaminath more loosely bound economic organization,
the European Free Trade Association (EFTA) curyarthsists of only four members: Iceland,
Liechtenstein, Norway and Switzerland. The firsethof those countries have adopted many of thes EU’
rules through their membership in the European Booa Area (EEA), an organization that promotes
closer economic and political cooperation betwéemiembers that falls short of full EU membership
(Dinan 2005, 137-141).

® Furthermore, the economic and political situafiring the wealthy EU countries in 2004 was much
more dire than that of the mid-1980s. First, Geryriaad not fully dealt with the economic ramificatoof
reunification; it was still heavily subsidizing imsterrLédnderand had only limited funds to spare for
other formerly Communist areas. France and Germaeycountries that had been the engines and
underwriters of EU policy previously, were undefpeming economically. Finally, Great Britain had
decided to remain aloof from the most importantfitdjects of the preceding decades, especially moyet
union (Poole, 33-36; Dinan 2005, 143-152).

" In retaliation for so many EU15 countries takimtyantage of the free movement derogation, and in
compensation for the disruption that creating tbe Schengen external frontier caused, Hungary,nélola
and Slovenia adopted reciprocal restrictions orlaher migration ability of EU15 citizens whose
governments had invoked the derogation (Maas, §ak Bt. al., 130). Additionally, because its labor
market is so tiny, Malta was induced to take phailvantage of its transitional arrangements safehu
clause that limited the number of other EU worken® could be legally employed in that country
(European Commission 2006, 4; van den Bogaert,I64hould also be noted that all ten 2004 accassio
countries fully opened their labor markets to eaitter upon their accession and that Maltese andi@yp
workers are not subject to the EU15 countries’ workobility derogation (European Commission 2006, 4
Kunz and Leinonen, 148).

8 The United Kingdom, Ireland and Sweden declineddopt this derogation for the 2004 CEE new
member states, while only Sweden and Finland rdftsémplement it for Bulgaria and Romania (Drew
and Sriskandarajah).

° These economically struggling areas include santhaly, an area that has been part of the EUesitsc
inception, and many of the industrial areas ofulle a relatively wealthy country that has been &h E
member since 1973. The program also has a reputaticquandering funds on projects of dubious ealu
even according to a World Bank report on this mgfénan 2005, 382-384).

10 Zolberg (1983, 239), for example, maintains thagration is an “exceptional phenomenon” given the
many cultural, economic and policy barriers thaseagainst it. Fassmann and Hintermann (1998g60)
so far as to call the fears of mass CEE labor meveno the EU15 countries “irrational and supealici

™ In fact, regional migration apparently decreasexing) the early part of the 1990s (a time when miaby
leaders hoped that worker movement would greatsemse due to their implementation of the Single
European Act and the Maastricht Treaty) due tiouareconomic problems (Lindley, 212).
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2|n response, the EU has created a number of schsmeh as LINGUA and EURES) that encourage EU
workers to take jobs in fellow member-state coastrPrograms to persuade EU students to studyén ot
countries have proven to be somewhat more sucdelafuthose to promote worker mobility; for instan
the Erasmus/Socrates program has enabled mora timdlfion European students to study outside their
home countries (Maas, 112; Recchi, 71; Schumadléet8).

13 As an aside, it seems ironic that so many EU15 eerstates have expended so much effort to cuatroff
expected deluge of CEE workers at the same timdhbaEuropean Commission is desperately trying to
encourage this behavior throughout the entire drgéion (European Union, 2006).

14 Although the models developed by this researchlieemost of the others in the migration litenatu
inspired by micro-level neo-classical economic arglkions of why individuals move from one place to
another to seek work, they are not individual-laveldels of why that happens. That sort of data dbel
almost impossible to collect in large amounts,hée $tudy must depend on aggregate-level GDP and pe
capita income differentials between sender andveceountries to act as proxies for the individleadel
income differences utilized by this theory. Thaigdice is normal in the literature (e.g., Boeri &récker
2000, 153; Fertig, 712; Zaiceva, 13) and shoulgeaw problems here.

15 An important concept that appears throughoutaber migration literature is that of push and pull
factors (Deutsche Bank Research, 16-17; Hailbrorired 7; Martin and Taylor, 98-102; Bauer and
Zimmermann, 19-21Gberg, 23-25). Push factors are those that affecstipply of labor; in other words,
conditions that induce migrants to pursue work idettheir home countries. These items include high
unemployment, low domestic wages, serious povarig,intrastate conflict. Pull factors are the adihas
attract migrants to specific host countries, inglgd high wages or a sufficiently large wage diéfietial
between the sender and receiver economies; a bgananomy and the plentiful job opportunities that
come with it; easily available housing; and a sgrdemand for labor due to a declining birth rate,
economic reconstruction or a shift in how certaing are perceived by local workers. Although Zulauf
(2001, 21) implies that push-pull factors are ladito behavioral approaches to migration when she
describes push-pull models in sociological studfasigration, they appear in historical-structuradels
as well (Piore, 133-140). This point is revisiteteBy in a later explication on the wider litera¢u
concerning why people engage in labor migration.

'®Indeed, it seems although the identity of the sesiof these labor migrants changes over time l{gonit
Italy, Ireland, Greece, Spain, Portugal, the Céiittmopean countries), the overstated public weraileout
them has invariably been the same (Massey t98B, 125; Tassinopoulos, et. al., 23). Apparetiigre

does not seem to be much learning taking placé®part of member-state politicians about what &y
the citizens who they represent can realisticailjcgpate when new countries join the organizatiespite
the long history of EU labor migration policy.

7 As a matter of fact, some early evidence on the and effects of CEEC8 labor migration (Boeri and
Briicker 2005, 14-16; BBC News 2006; Portes and dfreB3; Gilpin et. al., 49) appears to bear ou thi
assertion since there has been only a modest thoegburable movement of these workers to the EU15
countries that did not take advantage of the frebility derogation. Additionally, the member stathat
foreswore this exemption were more economicallycessful in the first years after CEEC8 accessian th
those that adopted it (Economist 2006).

'8 Another implication of this perspective is thasiiggests that the initial values of some of thiabées in
the systems models that are designed to reprodskoeital trends in migration are lower than might
otherwise be assumed. (These historical patterrss beureproduced when projections are made to ensur
that the model is plausible.) Note that there isndwerent check on the accuracy of this argumerd ime

that if the past patterns of migration betweenGR&= and EU15 countries cannot be repeated and these
values are the source of the discrepancy, they bmushanged before the forecasting models are tactep
Second, and more importantly from a theoreticahpof view, the feedback effects caused by migratio
can be explicitly taken into account by the systemaslels. In fact, feedback is a central tenet efeayns
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thinking, the theoretical basis of systems modelregause it permits emergent properties to apgehr
counterintuitive conclusions to be found withinyatem. Additionally, systems modeling allows
researchers to investigate both net and gross tiggrpatterns if desired. These ideas are explicate
considerable detail later, but for now it is suffitt to state that factors that have been ignarqzhst
studies of CEE labor migration are accounted faniypin the current study.

91t should be noted that the European Commissiparté2006, 14) is particularly explicit on this trea,
stating that supply and demand factors for labtbmakely determine the number of people who mowenfr
member state to member state looking for workabt,fit asserts that anti-free migration policiesndt
accomplish much other than delaying the onset ofem@nt or distorting the natural migration patterns
that would have been observed without the presefitesse policies.

2 After CEECS accession in 2004, the varying EU15nimer-state policy responses to this event created
quite different migration patterns from what wapested ahead of time. There was a large-scaleishift
where the new member-state workers sought employfren Germany and Austria to the UK and Ireland
in the immediate aftermath of this enlargement (Baed Bricker 2005, 14-16). One could explain that
partly through the variations in economic conditidretween these countries, but a large portioheof t
responsibility for this phenomenon might safelyldid upon the fact that Germany and Austria
implemented the free labor migration derogation twedUK and Ireland did not.

2 Details concerning the data sources for all ofitldependent variables, both economic and migration
related, can be located in the appropriate sectb@hapters 3 and 4. It should also be kept indntirait
modeling is an iterative process (Sterman, 87-89)deas for variables and models have arisensas th
research has progressed.

2 For instance, Alvarez-Plata and her co-author83289-40) assert in their contribution that gelieed
methods of moments (GMM) estimators are more rotiast other estimators. Boeri and Briicker (2005,
49-50), however, argue that GLS estimators are mffident and superior to GMM estimators given the
fairly small group dimension of their panel. Otlaetthors (Boeri and Briicker 2000, 116) assert thatlf
effects estimators are best for pooled cross-gwaitibata sets such as the ones compiled for coatemyp
labor migration studies. This issue is revisitedniore detail elsewhere in this project.

% As is discussed in the literature review and byief another endnote, these patterns did not nerstaitic
in the immediate aftermath of CEEC8 accession. Hewef a driving feature of this research is
investigating how many workers EU15 politicians Icoliave reasonably assumed were coming in 2004
and afterwards, this assumption still makes semfght of network theory. Alternative figures ftiis
transformation could be utilized in the statistioaddeling chapter and justified in light of whatsdenown
during the years prior to CEECB8 accession in ther@sts of academic exploration, however.

% Theoretically, at least some of the estimatorsaha employed in these steps could be derived from
statistical models that utilize CEEC10 labor mignatdata from the last several years leading up to
CEEC10 accession. While this strategy avoids thetaample problems that afflict other forecadts o
CEEC10 labor movement, it squarely runs into thalsdata set and short time series problems theat th
statistical modeling procedure described abovedsv@ystems modeling is somewhat more flexible
concerning issues such as this one because araéingrpurpose of this technique is to allow forajes
speculation concerning model parameterization.l@rother hand, these hypothetical CEEC10-derived
estimators would likely be too unstable or otheemisisuitable for this study since accurate dat@BBa
migration and economic indicators are only avaddbl a few years prior to 2004. For instance,
comparable unemployment data are obtainable foCEEC10 only in 1996. Therefore, this study’s
systems models shall exclusively employ the estinsaderived from the statistical model describetiara
That act reintroduces the out-of-sample forecaginodplems detailed in the literature review chapet
they may be unavoidable if anything is to be aféichabout this study’s research questions using st
modeling.
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% Although Malmberg (2006, 36) cautions that: “Thir@o such thing as a net migrant,” it is gengrall
easier and more convenient to track migration difiéials rather than each directional flow sepdyate

% Causal loop diagrams are charts that illustratiguonly variable names and labeled arrows, cdimbal
between the primary variables in the model. Theyedfective at demonstrating the most important
connections in the system of interest in as singalibf a form as possible (Sterman 2000, 137-157).

2" The defeat of the EU’s Constitutional Treaty & ttands of French voters in a May 2005 referendasn h
in fact been laid at the feet of the legendary i$toPlumbers” who allegedly threaten to take avayjobs
of French workers (Sciolino; BBC News 2008).

% Some of the more memorable names that form partidithe research for this assessment of modeling
are dynamic soft systems analysis (Onishi), dynainilation, computational modeling, and systems
dynamics. Even the two works that form much oflihsis for this review (Taber and Timpone; Saunders-
Newton) cannot quite agree in some instances dimwto classify and name certain techniques.

2 please note that for expositional purposes therandwhich these modeling tools or languages is
discussed is different from what is initially presed here.

% For a critique of Bates et. al.’s original worl@@B) in this area and the idea of rational choitaic
narratives more generally, please consult EIst@d@2

31 In surveying the modeling literature, one poingo#at confusion and disagreement concerns the exac
position of dynamic modeling in a classificatiomeme such as the one suggested here. Unfortunately,
“dynamic modeling” is a term that is used looseatd avithout much attention paid to how it has been
employed elsewhere. After much consideration afidatéon, it has been determined that dynamic
modeling straddles the line between computationdlanalytical models. However, for the purposethef
present elucidation and with one exception, thisere shall treat dynamic modeling as if it belosgdely

in the computational category. Please be awareTdiagr and Timpone (1996, 43) utilize the term fifat
modeling” to cover both mathematical and computetionodeling techniques rather than just game theor
and related tools.

%2 The distinction between difference and differdreiguation models arises in how they treat timethin
former, time is divided into equal, discrete unithjle in the latter, time is continuous (Huckfeddt al., 5).

¥ please note that the presence of the discussithe &tichardson arms race dynamic model here

illustrates the overlap that exists between th@énstof computational and mathematical models (see
earlier endnote).
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Chapter 2: Literature Review

Any social, political or economic phenomenon that involves about three percent
of the world’s total population (World Bank 2006, 26-27) is bound to attract substantial
interest from politicians, policy analysts and academics. That statesmaast definitely
true about global labor migration and the movement of people across international
borders in general. However, as shall be seen momentarily, not all investigfaedyor
migration examine this issue using the same theoretical perspectivet, inéae are
several rival theories of why labor migration occurs and continues, each of wdajch m
explain part of the puzzle that is cross-border worker movement. These thddrea®al
somewhat different explanations for the magnitudes and patterns of European labor
migration that have been observed over the past few centuries and for the EU’s
policymaking responses to these phenomena. Traces of these theories carnaksedbe |
in the previous forecasts of CEE labor mobility to Western Europe that round out this
literature review chapter. In fact, the labor migration theories, histmatlynodels
elucidated here comprise the unequivocal basis for the models that are cahsgirtiete
later chapters of this work and guide this overall research project moralgener
General Labor Migration Literature:

Although the discussion in Chapter 1 generally presumes that Central and Eastern
European workers are induced to move from their home countries to the wealthier parts
of the EU, little has been explicitly stated thus far on why that might beRou¢hat
perspective, one must turn to the wider literature on the motivations and incentives for
labor mobility. Although there does not appear to be one unified, comprehensive and

coherent theory of international labor migrafi¢iassey et. al. 1998, 17, 281;
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Tassinopoulos et. al., 12; Hatton and Williamson, 12-13; Bauer and Zimmermann, 13-21;
Pryor, 110), one can divide the various approaches on why interstate labor migration
occurs into a number of partially competing and overlapping schools of thoughtofome
these different theoretical perspectf/gglude micro and macro neo-classical economic
theories of migration, the new economics of migration, dual labor market theory, khetwor
theory and cumulative causation theory.

Labor Migration as a ConcepHowever, before delving into a discussion of the
theoretical explanations of migration, it would be wise to state explicitly thihaterm

means exactly as the literature on labor migration often presumes ardimph@ing of

this most important concept (Salt 2001, 3-4; Kupiszewski, 629-630; Tassinopoulos et. al.,
6-7). Basically, labor migration occurs when workers leave their home coundiketa t

job in a foreign economy. However, what this study is really concerned with is thé annua
net labor migration from the CEE accession countries to the EU15 rather thanethe she
volume of workers who leave the former for the latter in some year. CEE wor&grs m

take temporary (less than one-year) positions that might not be included in thsndta
“permanent” CEE workers who decide to migrate back to their home countries count
against it (Kupiszewski, 630). There are at least two important reasons for this concern
with net rather than groS€EE labor migration, the first of which is that the systematic
projections examined later in this chapter all use some form of it as their depende
variable (e.g., Fertig, 712; Boeri and Brucker 2000, 114-116; Dustmann et. al., 47). The
choice to follow in these studies’ footsteps makes the results of thisateseare easily
comparable, without any adjustments to these figures, to what the eadiesdind.

Second, permanent net labor migration seems to excite considerably moralpolitic
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agitation against it than does the tempotéigd. This situation likely exists because of

the cultural aspects of permanent migration that go along with this phenomenon
(Penninx, 32-36, 44-48; Spencer, 3-9; Carrera, 115-123). Although large-scale short-term
worker movement could foment negative political responses against these workers, f
the most part they are tolerated as long as the receiver-countrpsiizecipate that

their stay in the host economy will be brief. For example, the large numberssbf We
GermanGastarbeitersvho were recruited in the 1950s and 1960s were not a
controversial addition to that economy at first because it was widely assurhdteiha
presence would be temporary. However, political backlash began to build against them
when it became more obvious that their stay in West Germany was going to be longer
than initially anticipated (Meyers, 128-133). In short, this study is coademith longer-
term worker migration due to the greater potential impacts that it has on re@eiding
sender-country politics.

Macro and Micro-Level Neo-classical Economic TheoriEse most well-known of the
various approaches to migration incentives, and thus the first of them to be disaessed, a
the theories that use economic concepts as their basis. Macro-levelsscatla

economic theories posit that interstate labor mobility is a function of the factor
endowments of different countries. The Heckscher-Ohlin-Samuelson Hasglel of
international trade argues that countries exchange goods, capital andaitiverda
production because they have a comparative advantage in producing these items. Both
countries benefit from trade because they can swap production factors that they have
abundance or can generate cheaply for those that they can fabricate only elypensive

not at all. As applied to interstate labor migration, what the HOS model predités is
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labor flows from countries that have a surfeit of it compared to capital ts shatehave

a smaller rati6of labor to capital(®berg, 23-24). The national economies of both

countries should improve in comparison to the no-trade scenario because the one with the
labor shortage now has sufficient workers to maximize its production of goods and
services and the one with the labor excess has relieved the pressure on itsredisr ma
caused by having too many workers. In addition, the wage rates of the |plootirex

country should rise because employees are now a more expensive commodity, thus
benefiting the people who remain behind. Finally, the migrants themselved ghoiit
because they have left a country that has low wage rates for one wheaieethey
considerably higher (Massey et. al. 1993, 433; Tassinopoulos et. al., 13-16). Note that
this approach truly does focus on the highest level of abstraction; the two countries
involved in this trade benefit on the whole, even though some individuals in that
economy might not profit from this exchange. That fact implies that each country’s
politicians may come under pressure from those who do not benefit from this exahange t
protect them from economic harm. In other words, even though both countries’
economies would benefit from this swap, these domestic political preésaungs

prevent it from being realized.

For researchers who contend that individual-level red$ons/hy workers leave
their home country for another labor market are more important than interstate
comparative advantage is, this high level of abstraction is not very satisfyicrg-lsvel
neo-classical economic models (Wilson and Jaynes; Nahuis and Parikh; Gi&nogt;
Dustmann et. al.; Boeri and Bruicker 2000) focus intently on the determinants of, and

barriers to, individuals moving from one place to another to find work. The basic
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assumption of this approach, including the human capital model popularized by Sjaastad
(1962), is that rational actors calculate the costs and benefits of chargingiarkets

and only move if the latter are greater than the former. Economic actorstandere

guality of the investments they have made (or need to make) in themselves as potential
workers, and migrate to the location where they can realize the gretdastneturn on

those investments (Harris and Todaro, 126-127). They are also fully aware afdb®ki
impediments (Todaro, 139-140; Kitching, 173-174) that stand in their way of moving,
such as the search costs of a new job, language differences, and relocatge®xpe

Many micro-level studies have utilized wage differentials as a primgrhkanatory

variable because the use of these data easily fits into the economic raigimiz
assumption of rational actor models. In addition, these researchers sometmests
migratory flow by age, gender, ethnicity, education, skill level, or some othablain

which they are interested. However, it is important to reiterate that thésesaare
concerned with individual-level wage differences rather than the macroelemebmic
disparities described previously (Massey et. al. 1993, 434-435; Massey et. al. 1998, 18-
21; Oberg, 24-25).

The ostensible near-ubiquity of micro-level neo-classical migratiaryhe
explanations should not disguise the large amount of criticism of these modélasthat
appeared in the literature, however (Ghosh, 99-101; Massey et. al. 1998, 8-11; Pryor,
117-120; Lucas, 85; Piore, 4-5; Favell et. al., 16-19; Dietz and Kaczmarczyk, 41-42;
Fassmann, 178-179). The bulk of these criticisms can be distilled into three points, the
first of which is the notion that wage differentials by themselves do not prosatach

interstate labor migration as the theory might suggest. Given the huge gexisteat
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between developed and underdeveloped economies, workers should be observed moving
on a vast scale from one state or region to another as a regularized part of economi
survival. However, as has been noted elsewhere in this work, labor-force participants a
generally reluctarlf to move even in the face of considerable wage differentials between
regions or countries. Additionally, neo-classical economics models pay tdo muc
attention to the economic motives for why workers leave home for new jobs, acdording
critics. People leave their national labor markets for many reasonslwhervage
maximization, including family reunification, phase of life issues (e.g.,g®kglucation,
military service, marriage and divorce, retirement) and adventure (T. Browee 550-

52). Reducing the act of migration to a simple economic calculus of costs andsbenefit
omits or downplays these other rationales to the detriment of creating a @pigiete

of why workers leave their home markets. Finally, neo-classical ecotibeuges of
migration cannot explain well why migration continues once it has started. Thaaloti
expectation here is that migration levels decline as the wage difédsdmgtween two

labor markets decrease and that worker movement does not cease entlréigtuydp

has been obliterated. However, empirical work in this area (Massey et. al. 1888, 9
Massey et. al. 1994, 701-711) indicates that migration does not end until living conditions
in the labor supply country have improved to some minimal level of comfort. Other
theories of migration also maintain that worker movement sometimes continuadterell
the economic reasons for its initiation have faded into memory due to the persistent
consequences of family reunification policies and network effects. In sum|assical

economic theories of migration are a good starting point for discussing the troasva
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for labor mobility, but they are not as complete of a picture of this phenomenon as their
backers might believe they have constructed.

New Economics of MigratierAn approach that has been developed recently in response
to the alleged flaws of these micro-level neo-classical models is drieathheen labeled
the “new economics of migration” (Massey, et. al. 1993, 436; Massey, et. al. 1998, 21-
34). This school accepts that economic actors can improve their situation by nationall
estimating cost-benefit analyses on whether migration is a good stfategy
accomplishing this goal. However, these researchers disagree with {blasscal
assumption that the relevant economic actor here is the individual worker. Their
argument is that the household is a better unit of analysis for these studieg becaus
families generally attempt to maximize their collective income whéattdey whether
someone migrates rather than just the individual who is deciding whether to leesve. T
seemingly minor assumption change permits new economics scholars to staey a wi
variety of strategies that households, especially those in the developing wiiide to

raise their relative economic status in their communities and minimizeléasa spread

out) the risks that come along with migration. It also allows them to compare how
developing and developed-world families cope with economic pressures and disatiss w
mix of strategies might be best for different kinds of households (Salt et. al., 75, 77,
Massey et. al. 1993, 436-439).

Historical-Structural TheoriesOne similarity between all of these various economics-
based theories, however, is that they all rest on behaviorist assumptions. Inavtiser w
institutional, social and historical constraints play very little role ierd@hing whether

and why labor shifts from one place to another, and a micro-level unit of analysis i

48



usually the focus of the work at hand. A rather separate set of approachesitmstudy
migration is what Zulauf (2001, 21-22) terms the historical-structural schioeseT
theories concentrate their attention on institutional, historical and strueipahations
for why migration takes place and posit that the observed pattern of migratioeetwe
states is the result of interactions between these macro-level incemtd/esnstraints.
For many of these researchers, migration occurs as a method of relieviagsibag
caused by the interactions between these influences.

The first approach that falls under the historical-structural umbrellaaldahor
market theory, which contends that labor demand from wealthier and more incagstriali
countries or regions drives the engine of migration. For a variety of reasoreninioe
the structure of the labor markets of these developed economies, includingdhe soc
status and pay of the available positions there, migrants generally take thehawver
jobs™ in those countries. This observation implies that there is a two-tiered (dual) labor
market in industrialized countries and that structural factors make enmplbgeendent
on migrants to fill positions in the lower half of the market. Since native woakenso
longer willing to take these jobs at an economical wage but the positions need to be
filled, employers must turn to migrant workEras a last resort. This observation implies
that in general native and migrant workers are rarely in competitidhdagame jobs
despite fears to the contrary (Massey et. al. 1993, 440-444; Massey et. al. 1998, 28-32;
Dietz and Kaczmarczyk, 38-48; Piore, 17, 27-49, 86-87). Another important set of
historical-structural models of migration are the ones based on Immaller3éin’s
(1974) world systems theory. These studies employ as their theoretical fonnbat

concept that the most fundamental reason for interstate labor migration is thgianpos
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of capitalist economic relations on traditional, non-capitalist systemss@y&s. al.

1993, 444-447; Massey et. al. 1998, 35-37; Portes, 76-81; Zolberg 1981, 8-12; Meyers,
179-181). Again, the most important determinants of interstate labor migration are not
those found at the individual level; rather, they are at the systemic leveleastioagly
shaped by historical factors that the economic approaches generally ignore.
Important Implications of the Migration Initiation Theoried#/hat is really important

about this abbreviated review of labor migration initiation theories, however, are the
implications they hold for why workers do (and do not) move to a new market, the
identity of those migrants, and what sorts of policies countries might implement to
control labor migration into their economies. Both macro and micro-level neo-alassic
economic models agree that the primary reason workers decide to migrate tiotiad ra
calculation that they can successfully exploit the wage differentiailest their home

labor market and the one to which they are traveling. In other words, only the @moditi
in the relevant national labor markets matter to a worker’s migration alecésid

migration does not cease until that wage differential is negated. Both types-of
classical economic models also imply that skilled rather than unskillecdge®s| are

more likely to move from one labor market to another due to the former’s gneaten
capital and ability to respond to the signals that interstate wage ddésrgive them.
Finally, these two theories imply that governments that want to control the offl

foreign workers into their systems can do so by altering the economic condtitiser
country’s labor market. Wealthy states can discourage migration by pngmoti
developmenit in the poorer country, thus reducing the wage differential between the two

markets, or by increasing the costs of migration through greater restrictidogeign
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workers and more rigorous enforcement actions against undocumented employees and
the host-country companies that hire them. Countries that are facing a lalbagsihoa
booming region may also encourage migration by actively recruiting workeys or b
building infrastructure and making other investments that attract busirzesbtse
concomitant need for labor migran€shlerg, 23-27; Massey et. al. 1993, 434-436;
Massey et. al. 1998, 19-21).

In spite of the considerable similarities between the inferencesahdte drawn
from the two neo-classical approaches, there are also non-trivial digerbatwween
them as well. First, micro-level models are more prone to take the likelihdod tha
migrants find work in their new labor markets into account than macro-level moelels ar
since the latter often assume full employment in both economies. In addition to
unemployment being more important to micro-level theories of migrationhpkgical
constraints against and incentives for migration can be more easily addresese
models because they are more concerned with why individuals leave for anatket m
than macro-level models are. Finally, micro-level economic models caneaasily
utilize a number of reasons why individuals might shift labor markets beyond wage a
skill differentials. Aside from the psychological inducements and barrienioned
previously, changing social conditions, technologies, and state policies in tiverece
sender countries might make it easier or more difficult for workers to atiderees
(Massey et. al. 1993, 434-436; Zelinsky, 223-226).

Despite the use of “economics” in its title, the conclusions of the new economics
of migration school on the above points are quite a bit different from the ones of the neo-

classical theories. First, as a result of new economics theorists’ecbhatige unit of
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analysis from the individual to the household or family, these writers can nowrexami
wider range of strategies for dealing with economic disadvantage. In tletassaal
economics-based approaches, the rational response on the part of the workers in a poorer
region to a wage differential between two places is migration (mediatedtapck, the
chances of host-country employment, and other costs of shifting locales). Wage
differentials still matter in new economics models, but the rational reactibern may

be to send only some members of the family to the wealthier area while ledwing att
home to work and depend on remittances from the distant household members.
Complicating the strategies for how individuals react to migration incentiuesmplies
that wage differentials are not the sole determinant of labor migration. Y& onlesy
continue to shift locations even when the wage differential between two plaqasedisa
or may demur from moving even though the existence of a substantial wage d#ferent
would compel neo-classical models to predict that they would leave (Massey 1893 et.
438-440; Massey 1998 et. al., 21-27).

This observation has considerable bearing on both sender and receiver-country
government policies towards limiting economic migration. Since a workegsation
decision is a function of household rather than solely individual incentives, government
policies must be subtle in their approach to reducing motivations to move. An income
increase that might dissuade one person in a household with a certain skill set from
leaving might actually encourage another worker in the same family vifginesht skills
to leave. Another reason that all governments need to carefully tailor theirmsoigra
local conditions, according to new economics theorists, is their assumption that a

household’s objective of increasing its income is not just an absolute goal atheerel
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one" as well. A receiver government’s plan to augment income in an underdeveloped
part of a sender country may have the perverse effect of increasing atitoniginder
certain circumstances. The idea that households monitor the incomes of othesfamili
their community, and base their decisions on how to improve their situation relative to
their neighbors on what they perceive, indicates that simplistic income-entemtce
programs must be evaluated closely before they are implene(itssey 1993 et. al.,
438-440; Massey 1998 et. al., 27-28).

Labor Migration PerpetuationOne similarity that all of the above models have, despite
the many differences among their assumptions and implications, is that tleesglkyemny

to explicate how labor migration begins. That observation may seem rather
unremarkable, except that the reasons for why interstate labor movemestinagibe
rather different from why it continues. A separate set of theories and studees ha
therefore been produced to explain the perpetuation of labor migration. Their frameworks
can be placed within the historical-structural school of thought because thely alh

the routinization of certain behavior patterns in the international migratiomsgsie the
sender and receiver countries. The primary explanation for how intersggiéeiom
becomes perpetuated is network thédfwallace 1998, 29; Bauer and Zimmermann,
19; Recchi, 68; Hailbronner, 8; Kapur and McHale, 125-128; Portes, 73-74), which
asserts that migration is easier for later workers from a ceegion who leave for the
same receiver area. Earlier laborers pay much higher costs and take natehrigies in
leaving home for a new market because they are forced to locate housing and jobs in
areas unfamiliar to them in the absence of the assistance of others who wedretbac

predicament. However, later migrants can readily plug into the networksisstalby
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their predecessors to locate these resources, a distinct advantagelgsyseamnthere

are linguistic and cultural barriers between the new labor market and homeabken s
country migrants who do not originate in the region where the initial migrantoare

can utilize this network to overcome these linguistic and cultural hurdles. Biigetiie
“social capital” (Putnam 2000, 19-24) banked by earlier compatriots beconssiecee

for later migrants, considerably reducing the risks and increasing thetb@medived in
interstate labor movement. These later migrants are then expected to bedarhthpa
network and assist workers still at home to come to the receiver country and find jobs
themselves, which helps to propagate this pattern still further (Masseyl®93, 448-
449; Massey et. al. 1998, 42-45; Salt et. al. 21-22).

A related perspective to network theory called institutional theory conteEnits
explanatory attention not on the self-generated networks created by migtdras the
secondary organizations that grow up around labor migration. Interstate worker
movement generates a large and vigorous demand for a variety of legal and illegal
services, opportunities that various entrepreneurs stand ready to explait. Thes
opportunities are especially plentiful in wealthy countries that issdevier worker
visas than there are migrants willing to apply for them (Massey et. al. 1993, 450-451)
Migrant networks and the institutions that develop around them are not the only ways that
international labor movement becomes a self-perpetuating process. Cumulasastsoca
theory declares that migration decisions modify the economic and sociattdanigich
later migration choices are made in ways that make worker movement moyedikel
occur. Many of these alterations, such as shifts in income, agriculturatesatte

distribution of farmland, and the “culture of migratidhtranspire in the migrant-sender
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communities. In addition, the movement of the most skilled workers in a sender region to
areas where they can reap the most reward from their human capital nmakes likely
that future skilled workers will follow them because new industries that eeguiah
laborers will locate in the places where skilled employees already wagkpriocess is
part of a cycle that further impoverishes sender areas and reinforces thivascor

their workers to migrate (Massey et. al. 1993, 451-453; Massey et. al. 1998, 45-50).
Important Implications of the Migration Perpetuation Theoridsst like the historical-
structural and economic theories of why migration starts, what is truly iamp@tout

the competing descriptions of how migration continuation oétars the policy
implications that can be derived from them, along with what they suggest about the
incentives and disincentives that exist for workers to move to a new economy to take
positions there. Network, institutional and cumulative causation theory athdffat (in
contrast to the economic, but like the historical-structural, theories chtiginitiation)
governments are seriously handicapped in their attempts to control labor movement. The
perpetuators of worker migration lie largely outside the control of the ssgiegially the
underground migrant networks created by laborers who enter the receiver eouhting
institutions that develop around them. In fact, government attempts to regblate |
migration often create perverse incentives and outcomes that nullify thts efféhe
original policies or make the problems the state wants to solve considerablgcutae
For instance, cracking down on immigrant smugglers may lead to an even more
expensive and clandestine system of migration that is further outside thendewardrol

of the government. Family reunification policies designed to assistrfegeants in

sponsoring close relatives for residency and encourage the proper methocatbmig
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may inadvertently bolster networks designed to shelter illegal foreigreveoiRasically,
these theories contend that the underlying patterns that reinforce and progagate la
migration are strongly resistant to government intervention and only break down once the
fundamental social, cultural and economic reasons for that movement disappemy(Mas
et. al. 1993, 449-451, 453-454; Massey et. al. 1998, 45, 49-50; European Commission
2006, 14).

To differing extents, all three continuation theories also argue thatetthieafek
mechanisms that maintain migration relationships between countries bew@pendent
of the motives for their initiation, regardless of what those reasons were agiieig
of the process. Network theory in particular recognizes that while wage diffdsent
might help jump-start labor movement between sender and receiver countries, those
income differences soon become weakly correlated with migration flows because
network effects quickly swamp out those of the wage differentials. Again, the iongrat
patterns between countries become self-sustaining over time as they bem@me m
institutionalized and established. Finally, network and cumulative causation theory
declare that although high-skill workers are generally the first onegratei eventually
the labor flow becomes more representdtioé the sender community as a whole. This
shift occurs because although workers with higher skills are attracted exéneer
countries first, the network created by those laborers reduces the costskaifar
lower-skill workers to arrive later (Massey et. al. 1993, 449-451, 453-454; Massey et. al
1998, 45, 49-50).
Migration Theory Literature Review Conclusioi brief reminder of where the present

study fits within the literatuf® on CEE worker movement and the basic theories of
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migration is appropriate after this lengthy theoretical discussiomditi@n to following

the precedents set by previous investigations specifically devoted to intmaggation,

the present study should also find a reasonable place within the wider migratadarkte
as well. In particular, the construction of the statistical and systemssrardetheir
component variables is based on a number of general migration theories. Theafattors
relationships of importance suggested by the various economics-based theories
especially the micro-level ones (e.g., unemployment and wage differeaces}lied

upon quite heavily. One of the advantages of mod@lisghat relationships from a
number of theoretical perspectives can be explicitly incorporated into the model
successfully, which implies that insights from some of the historicaltstal¢heories

can be profitably utilized by this study as well. Much more is discussed &leget t

points in the appropriate sections, but for now it is important to keep in mind that the
current research is both firmly based in the mobility literature and expipia its
approach to an important question inspired by the theories expressed in it. Figally, th
kinds of economic, social and institutional policies that governments can use to retard or
accelerate the amount of worker migration into their economies is discussasiadly
here. The observable effects of some of these policies are examinedlgxding many
different research tools, and are elucidated in great detail in the conathdipigr of this
study.

History of European Labor Migration:

Labor migration within Europe is not a new phenomenon, although its magnitude has
grown and its speed has accelerated considerably in the past century. dgilicult

societies, like much of Europe until the Nineteenth Century, featured rather
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circumscribed mobility due to laws preventing it and the absence of information and
resources that average people needed to decide whether and where to move for work.
Barring a major natural disaster, political upheaval, or war, most watlcersot leave

the places of their birth for any reason, let alone a new job (Zolberg 1983, 232-234;
Zelinsky, 224-226). Better transportation and media technologies, economic
improvements fostered by the Industrial Revolution, the repeal of laws prevewtiker
mobility, and increasing population pressures created the first era of traeahéabor
movement during the Nineteenth Century. Much of the scholarly attention dedicated to
this period has been expended on the large-scale shifts of workers from Europe to the
Americas, Oceania and South Africa, but there was considerable intra-Europkan wor
movement also. For instance, the 1880s witnessed large numbers of Belgians and
Italians working in France and many Poles doing the same in Germany (Hatton and
Williamson, 7-23; Meyers, 63-64; Zolberg 1983, 234-239; Bonifazi, 109). Late
Nineteenth Century economies also experienced the first major wave ofesast-
migration as well; industrialized areas of France and Germany becgugant
destinations for many CEE labor migr&fitsuring this time (Fassmann and Hintermann
1998, 59; Wallace and Stola, 13). On the other hand, the first half of the Twentieth
Century, for the most part, saw more restrictive legal regimes beirggdpdacmigrants to
Western European countries. Although France maintained relatively open bordg&rs due
their labor shortages arising from the effects of World War |, other Europeamiesunt
(and the United States) raised the hurdles that immigrants had to surmount io order t
access those labor markets. It should be kept in mind that these restrictiemotast

on labor migrants; asylum-seekers and refugees also had more diffiairtyng
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sanctuary during this economically depressed era (Zolberg 1983, 239-243sMxyer

66, 86-88, 121-125). Europeans then lived through considerable population movement
during and shortly after World War Il, but not primarily for economic reasagrss of
millions of people were displaced by the war’s destruction or forcibly refeatrieom

one part of the continent to another; much of this shift took place from Eastern to
Western Europe, but not exclusively (Bonifazi, 112-113; Wallace and Stola, 13-14;
Fassmann and Hintermann 1998, 59-60; Zolberg 1983, 243).

Post-World War 1l European Migratiefl he situation that thus faced Western European
policymakers and politicians in the late 1940s and 1950s, the time that the ECSC and
EEC* were created, was that there had recently been large-scale, non-eadiyomi
incentivized movement of people across the continent. At the same time, the davastati
wrought by the recent conflict created considerable labor demand in order td beibhi
civilian and industrial infrastructure. These displaced persons did not necessssss
the required skills to engage in that reconstruction process, so Western European
politicians began to look to labor recruitment and free worker mobility schepeadst
section on EU labor policymaking) to fulfill their economies’ needs. Many of {hlass
were strongly influenced by ethnic ties and imperial history; for iostaihe UK

sustained a liberal migration policy for its colonials, and the West Germamguosar
strongly encouraged as many ethnic Germansgiedley to emigrate from behind the
Iron Curtain as possible, during this time (Meyers, 67-68, 125-126). However, the
German need for laborers was not fully satisfied by this policy, and so thegfiegment
for Gastarbeiterdguest workers) was struck with Italy in 1955. This labor recruitment

accord would be the first of many with numerous Southern European and North African
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countries that would result in the movement of millions of guest workers to West
Germany between 1955 and 1973 (Meyers, 126-130; Salt 1981, 138-139; Schneider, 14;
Bauer et. al., 206-211). France was also continuing to actively recruit labor from
Southern Europe, especially Spain and Portugal, in the 1950s and 1960s. These efforts
were taking place even as more than a million French citizens returned fgema/dnd
other former French colonies during these decades (Constant, 273; Bonifazi, 115; Recchi,
54-55). Decolonialization and the return of home country citizens to the metropade was
common occurrence between the 1940s and 1970s, as many millions of French, British,
Dutch, and Portuguese citizens left their colonial abodes to take up residencepe. Eur
These imperial links also became the basis for natives of those formeesotdaims on
moving to their former mother countries. In fact, the UK was forced to plade bmthe
ability of Commonwealth citizens to move to the UK in the 1960s in response to the
demand for that privilege (Meyers, 69-70, 88-89; Bonifazi, 115; Salt 2001, 1).

However, many of the labor recruitment schemes and liberal immigratiorepolic
of the first few post-war decades were severely curtailed or eveeledni the face of
the oil crisis-related recessions of the 1970s. Most famously, the West German
government halted all labor recruitment efforts in November 1973 in response to these
altered economic conditions (Bauer et. al., 273; Zolberg 1983, 243; Schneider, 14;
Tapinos, 53-54). The next fifteen years or so featured half-hearted hosthgewner
attempts to encourage established guest workers to return to their home condtaies a
general increase in restrictions on migration of all types. Even fanihyfieation
policies became controversial, and considerably less liberal, during this periadtdee t

chain migration that these procedures created. Additionally, the last of the
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decolonialization-motivated returns from Africa and Asia took place, furtheesisipg

the perceived need for West European immigration (Schneider, 14-15; Bonifazi, 116;
Meyers, 70-73, 90-94, 130-133; Bauer et. al. 213-215; Constant, 274). The accession of
Greece, Spain and Portugal to the EC also took place during this time period; not
surprisingly, this situation generated increased public corfcerbsut mass labor

migration within the previous member states. The policy response to this deveiopme
was to impose long transition periods on the free movement of the new member-state
workers. As it happens, there is little evidence that these derogationsegessary, as

there were no great inducements for these workers to move either befoss theaft
expiration of the transitional periods (Boeri and Brticker 2000, n; Salt et. al., 43-48).
Post-Cold War European MigratiefThe collapse of the Soviet Union’s control over
Central and Eastern Europe in 1989 and the instability caused by Yugoslavia’'s and the
USSR’s demise in the early 1990s ushered in a new era of migration in Europe, and not
just of workers. For instance, this period withessed an enormous spike in the number of
asylum-seekers to Western Europe; more than three million applications|ton asgre
received in those countries during the first part of the 1990s (Messina and Thouez, 109).
The main political consequence of this flood of asylum requests was for theWeste
European countries to greatly tighten their standards for granting safe. ha

Additionally, even though only a small proportion of these requests were ever granted,
these sudden, unexpected and mammoth inflows of migrants created considerable
consternation among Western European publics (Meyers, 74-75, 96-101, 133-135, 166-
168; Bauer et. al., 215-218; Bonifazi, 119; Schmeid|, 72-73; Schneider, 15; Ucarer 2002,

15, 18-22). Although the power to review requests for and grant asylum rests in the hands

61



of the EU member states, the organization as a whole tried to help them coohdimate t
responses to this huge influx of asylum-seekers. The primary EU-level pojionses

on this matter during this period was the Dublin Convention of 1990. This accord, which
like the Schengen Agreement was technically created outside of offi¢igsEtutions

but was later integrated into EU law, set the standards by which the coukingtras
decision would process the claim. Essentially, the Dublin Convention is designed to stop
asylum-seekers from “shopping around” for the easiest country in which to gaict@dote
status by forcing them to apply for it in the first safe country in which thexear
(Hailbronner, 51-52, 382-386; Gondek, 197-208; Messina and Thouez, 100; Loescher,
37-39; Kunz and Leinonen, 140-142; Ucarer 2002, 25-26). Simultaneous with the large-
scale arrival of these asylum-seekers in Germany was a huge infwssiedlerfrom

Central and Eastern Europe and the massive “internal” post-reunificatianaghift

citizens of the former East Germany to the western part of the coufiteysiedle). The
German government reacted to this situation by tightening not just the rulearfong
asylum but also their regulations governing the ability of ethnic Germansofutsile of

the country to settle there (Bauer et. al., 223-225; Meyers, 133-137, 141-143; Stola 1999,
141; Morokvasic, 3). What does not appear to have happened, however, is an
uncontrollable flood of CEE labor migrants to the markets of the EU15 countries. While
there was an increase of CEE workers in these economies during the 1998stit wa
nowhere near the scale that was commonly predicted. Although it is possiltheghat
observation is partly due to a data figment since the short-term movement ofsasrke
often not caught by the data sources on migrant labor and this type of movement was

starting to displace long-term shifts during this time, it still intirnadkeat workers are
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more likely to stay in their home countries than many pundits and scholars would assume
(Salt et. al., 17-27; Bonifazi, 120; Stola 1999, 142-144).

The overall European migration patt&rand pressures that faced the EU as it
prepared to welcome the CEECS into its membership in 2004 were therefore fairly
complex. Although historically (Hatton and Williamson) most European countries have
been countries of emigration, the economic reality at the turn of the cenithavdhey
were immigrant attractors and probably would be for some time to come (Salt ¥, al
22-26; Messina and Thouez, 106-107). For instance, Germany, whose government
insisted for decades that it was not a country of immigration while at thetsaene
recruiting millions of guest workers, recognized that it was one when it éased i
naturalization requirements in 2002 (Schneider, 12-13; Bauer et. al., 197; Meyers, 133,
156-158). West European countries such as Spain, Portugal, Italy and Greece that had
been net exporters of labor to wealthier states for decades have beguactorettry
economic migrants from Eastern Europe, Latin America, Asia and Afrmaifgg&i, 119-

120; Schneider, 15; Cangiano and Strozza, 164-171). Even the CEEC8 economies that
the EU15 governments were so concerned about being sources of migration are finding
that they are becoming, or soon will be, immigrant attractors as wglk (&. al. 148;
Wallace 2002, 606-613; Salt 2001, 10-11; Lavenex and Ucarer, 8). In fact, during the
1990s and early 2000s, the CEE countries became the locus of a complicated set of
migration patterns of their own, featuring transit migrants, short-termanttand
cross-border commuters, small-scale traders, asylum-seekermsnaggarmanent

migrants (Wallace and Stola, 23-37; Bonifazi, 122; Salt et. al., 23-24; Ruspini, 183-186;

Recchi, 69-70; Okodlski and Kozlowski, 16-22, 24-25; Maresova and Grumlik, 36-37;
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Juhasz and Toth, 41-46). This change in perspective is difficult to accept for theoboters
many EU15 and CEE countries, and as implied earlier there has been considerable
political backlash to this notion (Schneider, 9-11; Wallace 2002, 618-621; Meyers, 108-
109, 158-160; Constant, 275; Maas, 96-100; van Amersfoort, 80-82).

Some Preliminary Notes on Early Post-Accession CEE Labor Migrafioce CEEC8
accession became a reality in 2004, both the newer and older member states braced for
the labor migration consequences of that event. As it turned out, some surprises were in
store for both the academics who study this beh&\amd the politicians who must deal

with its consequences. As mentioned previously, the UK, Ireland and Sweden declined to
implement the optional derogation on the free movement of workers from the 2004 CEE
accession countries. The release of an EU-sponsored study (European Commission 2006)
that showed that these three countries performed better economically thest thfethe

EU15 states that kept worker movement limits in place in the mid-2000s and the
perceived lack of an initial burst of labor migrants even in the UK (Portes amchi-rb
persuaded four more EU15 stétes scrap their restrictions in May 2006 (Economist

2006; Partos; Kunz and Leinonen, 148). In particular, the Commission study reports that
CEECS labor migration flows had positive effects on public finances, economidgrowt
and employment rates in the EU15 countries; in addition, CEE workers are apparentl
complements to EU15 workers, not substitutes (European Commission 2006, 14). It is
fascinating that these conclusions hold even for the UK, which took the brunt of CEEC8
labor migration; if there had been any sizeable negative effects on thenabkets of a
receiver country, they should have appeared here, but they did not. This situation became

So positive that by May 2009, every EU15 member state except Germany and Adistria ha
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allowed their derogations on CEECS8 labor movement to lapse (Economist 2009b).
However, the subsequent political responses to Bulgarian and Romanian accession on the
guestion of free worker mobility to the older EU countries varied in reactionrbere
states’ post-2004 experiences; while the UK, Ireland and most of the EU15 countries
adopted curbs on this right, Sweden, Finland and eight newer membef sietersded
free labor mobility to the newest members right after their accessi®@ Bws 2008;
Drew and Sriskandarajah).

Interestingly, this situation where some countries kept their réstisain place
and others did not created a natural experiment: would their continued existence in most
of the EU15 countries and their lifting in three others deflect CEEC8 migratite
latter member states? The answer to this question seems to be a qualifvelilgehe
UK?3! has received far more CEE migrants than they expected based on a Hamme Offi
study (Dustmann et. al., 2003), the evidence from Ireland and Sweden is more mixed
(Zaiceva, 17-21; Boeri and Briucker 2005, 14-16; Doyle et. al., 10-14; Ruhs, 10-12; BBC
News 2006). However, the large number of “new” migrants reported by the UK might be
misleading, as it is widely suspected that many CEEC8 workers who had beerglabor
the UK illegally or in the gray market simply registered their presence they could do
so without penalty (Ruhs, 8; Portes and French, 14-15; Gilpin et. al., 13-14; Bijak et. al.,
135; European Commission 2006, 11). In addition, the Worker Registration Scheme
under which CEE labor migrants are counted by the UK government only meassses gr
inflows of these workers; in other words, there is no requirement for CEE workers to
deregister when they leave the UK (Portes and French, 16). There is also steneesvi

of a diversion effect in that the UK presently attracts the majority of @&&r Imigrants

65



and the portion going to Germany and Austria has decreased considerably (Britcke
Damelang, 14-16). However, any evaluation of this observation needs to be tempered by
an awareness of the data problems discussed in this paragraph and elsewhere in this
dissertation.

This set of events has two critical implications for previous models of labor
migration and the ones constructed by this research. First, politics and orssitutatter;
the CEECS8 migrants reacted to different member-state rules about labonembve a
rational fashion, and politicians have some indication that they can affect how many
people come to their country to work. These politicians are not able to stop labor
migration entirely, but they know that they can create policies that chia@galculus of
foreign workers who are deciding whether to move to another economy. Second, the
distribution of where migrants settle may not be the same in the future adrit thas
past if the rules affecting those choices change. Boeri and Briu¢keos, 126)
assumption that this distribution would remain constant could be problematic, so future
migration models should be designed to take the possibility of these shifts into account
lllegal Immigration to the EEAs implied by the earlier discussion of CEE workers in
the UK, not all labor migrants enter the EU15 economies legally. Althouglulareg
labor migrants are not a new problem in Europe and it is almost by definition difficul
acquire reliable data on illegal immigration, it is fairly clear thatstt@pe and magnitude
of this problem has increased considerably over the last few decades (Salt 2281, 22
Salt et. al., 17; Messina and Thouez, 109-110). Bolstered by the European public’s
aversion to illegal immigrants, the policy response to this social problem at nhigeme

state level mostly has been to crack down on them and make it more difficultdal ille
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immigrants to assimilate into their host societies (Schneider, 10-11). lEmaghtasylum

and immigration policy were transferred from the third to the first piljathle

Amsterdam Treaty, the EU has been limited by sovereignty issues, paitrcarns, and
national opt-outs from engaging in too much centralized policymaking in this &rea. T
EU has managed to help limit illegal immigration by strengthening tteeret Schengen
border by funding and assisting member states with land and sea border pawgls thr
the FRONTEX program, however (Schneider, 23-24, 29; Messina and Thouez, 112;
Maas, 87; Miller; BBC News 2009b). These policies, along with the EU’s work in the
asylum policy area, has led to some criticism that the organization is toyongate a
“Fortress Europe” against outside invasion (Meyers, 220; Zimmerman 1995, 45). The
idea here is that while the free movement of EU workers is actively eneduregde the
fortress, the organization does its best to prevent any worker who is not alré@bna c

of one of the member states from enjoying that freedom (Lavenex and Ucarer, 5)
According to these critics, this pattern of behavior is inconsistent and possihlyainfa
some level (Loescher, 37-38; Kunz and Leinonen, 153-154). On the other hand, skeptics
of the EU more generally would assert that the organization is not doing enough to
protect its member states from illegal immigration and that the freememteof workers

is a bad idea altogether (Lungescu 2007; Kunz and Leinonen, 146-147). All of these
arguments are framed against a backdrop where many demographers contend that Europe
as a whole needs to encourage more immigration from outside the continent in order to
maintain its countries’ generous welfare states. To these scholars, beicaunger life-
spans and reduced fertility, in a few decades there simply will not be enoiwgh act

workers to fund the retirement programs that European workers currently exjyesit
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old age. Although this solution to this problem is not perfect, not the only one available,
and politically difficult to implement, increased immigration might be d edanponent

of saving these programs (Coleman 2002, 49-59, 64-73; Miinz and Straubhaar, 122-123,
144-150; Holzmann and Mlinz, 233-241; Schneider, 18-22; Hailbronner, 19-20; Bijak et.
al., 149). In short, EU member-state politicians face some knotty short and long-term
trade-offs when it comes to dealing with current and future European migratiempa

EU Labor Migration Policymaking:

The question then becomes one of what kind of assistance they can expect from their EU-
level partners in handling these issues. Labor migration has been a feature ohEurope
Union policymaking and treaty-writing from the genesis of the organizatioms(I287-

289). In fact, the notion of free worker mobility influenced the negotiations over the
creation of both the ECSC and EEC. Under the Treaty of Paris that fashioned the ECSC,
coal and steel workers from all six member states were affordedjthéaitake jobs in

any member state. However, true free mobility of these workers took seweealears

of negotiations and considerable political expenditure on the part of the Italian
government to accomplish (Maas 12-17). Although these consultations had been lengthy
and controversial, a precedent had been set, so when negotiators of the 1957 Treaty of
Rome that founded the EEC wanted to include provisions for the free movement of all
non-public sector workers, they were seen as an extension of a principle thatadg al

in place on a small scale rather than a radical new idea. It took another dkecade
transitional periods, Commission pronouncements and negotiations, but in 1968 private-
sector EEC workers gained in principle the right to move to any membeestatemy

to ply their trade (Recchi, 57-58; Maas, 17-22). However, there remained congderabl
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technical barriers to free movement, including national rules about ceetifindt
diploma recognition, that prevented many skilled personnel from working outside the
home countries (Schneider and Claessens, 136-159). These obstacles were nalgomplet
dismantled until the implementation of the Maastricht Treaty in the 1990s. Addiional
as mentioned elsewhere, the 1997 incorporation of the Schengen Agreement into EU law
at Amsterdam represented the final step in removing obstructions to EU-wide worke
mobility. Schengen essentially erased the EU’s internal borders, ajlovairkers to
travel from one member state to another for employment as easily ag/jogritem one
part of their own country to another for that purpose (Recchi, 58-62; Dinan 2003, 29;
Dinan 2005, 103-112, 118-123, 391-412; Ucarer 2007, 306-307; Kunz and Leinonen,
138-140, 142-143; McCormick, 150-151). These major milestones in EU labor migration
policymaking” were supplemented by various pronouncements of European Council
meetings on legal and illegal migration throughout the 1990s and 2000s, including the
Tampere, Seville and The Hague gatherings (Meyers, 218-219; Schneider, 22-31).
However, the recent EU labor migration policy that has attracted the most
attention (and one that greatly concerns the present research) is tratiderog the
ability of CEEC10 workers to travel to EU15 countries to take up employment. This
provision was included in the accession treaties of the 2004 and 2007 new CEE member
states at the insistence of EU15 negotiators who were concerned about thetgadsibil
large-scale worker movement from these entrant countries. The structure of this
derogation is a bit more complicated than the normal description of this stipulation,
which is to affirm that current member states can block the free mobilitEBv@rkers

for up to seven years after their countries’ accession, so a more detaieitiation of

69



this proviso is in order. For the first two years of this period, the current meraber-st
governments can keep whatever policies they had in place at the time of theg sfgnin

the accession agreements without any interference from the CommissioneAttbke

this time, however, the member-state governments are required to inform the
Commission about what policies they plan to maintain for the next three yearsaAft
total of five years, the only legitimate way that a member statepnesgrve the labor
mobility derogation for another two years would be if it were faced witieethe threat

or reality of a significant labor market disruption. However, the applicatidmof t
derogation is voluntary; a member state may draitany time of their choice. At the
conclusion of this seven-year time frame, new member-state workers nicesated just

like those from the older member states (van den Bogaert, 60-61; European §lommis
2006, 3-5; Drew and Sriskandarajah; BBC News 2008; Bijak et. al., 130-131; Kunz and
Leinonen, 148). As can be observed, what this policy has meant for CEEC10 workers is
that they have faced a patchwork of rules that has shaped their migratioondecis
making. For the EU15 member-state governments, this derogation has given them an
opportunity to protect their constituents from competition, ignore it to make a statem
about the value of EU expansion, or even forego it at a politically opportune time.

EU Migration Policymaking GoailsAt the concluding stages of this discussion of
European labor migration and EU labor migration policymaking, it is worthwhile to
summarize what the primary policy goals of the organization are in thisAdtieaugh

these principles (Staples, 118; Wood andifdda, 231-232) have not been explicitly
asserted thus far, they have remained not too far in the background. In short, EU policy in

this field should:
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1) encourage greater European economic growth, stability and integhetagtht
the free movement of EU labor (human capital) as an important factor of production;

2) promote improved understandifipetween EU citizens and a pan-European
identity through enhanced and increased contact between citizens of the vamoosrm
states;

3) prevent political instability caused by large-scale population movenments f
rural to urban areas or from poorer to wealthier parts of the EU. This instability be
caused by the “hollowing out” of these poorer or isolated regions, the overdevelopment
of urban centers, or the fears of current job holders that economic migrants greogoin
take their positions;

4) reduce illegal economic migration from outside the EU, while still mainta
a humanitarian policy that permits legitimate political refugees arse:@ated
individuals to claim asylum in EU member states;

5) interdict the importation of illegal drugs, stolen goods and other prohibited
items and halt human trafficking for the purposes of black-market employmeuadlingc
prostitution;

6) coordinate member-state cooperation on all facets of intra-EU and external
migration policy, including areas where the members still have exclusiveetence.

What is immediately evident about the items on this list is that severas# goals
conflict with one another or contradict legitimate EU goals in other polegsaiFor
instance, preventing economic and political instability by protectirtgiogob holders
from competition by labor migrants diverges from the larger goal of engiagrgreater
overall economic growth and efficiency in the organization. Restricting the maveie
workers, even temporarily, also makes it more difficult for European citipemget

with and improve their understanding of one another. Obliterating customs and passport
checks between EU member states, as happened after the implementation of the
Schengen Agreement, also complicates EU and member-state efforts teeagpliegal
immigrants once they have crossed the EU’s external borders. Finallyngeber
Schengen external borders against illegal migration and other illicittesticomplicated
and disrupted the new CEE member-states’ relationships with their eastern éednsout
neighbors that were not joining the European Union in the near future (Jileva, 79-80;

Grabbe 2002, 92-93, 98-101; Bort, 4-16). This policy shift made it more challéhfging
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the CEE candidate countries to have generally positive interactions withdhgering
states, an important part of the Copenhagen membership criteria. Ultiméately, E
politicians have had considerable difficulties balancing the demands of thege polic
goals, and that has shown in at least some of their decisions in this policy realm.
EU Member-State Migration Policymaking Goeafnother important matter concerning
the above list is that at least some of the EU’s goals as listed there cenpbnd
conflict with the objectives of EU member-states’ migration policiesiiA@gdthough a
reasonable list of member-state migration policy ends has not yet been produced
explicitly (Kapur and McHale, 7-9, 37-39), these goals have been implicit in the past
discussion. In terms of these guiding principles, member-state migratiog plduld:

1) encourage both short and long-term economic growth and stability by filling
skill gaps in the domestic labor supply, persuading the “best and brightest” wookers f
other countries to move there, and ensuring that there are enough current workers to
support social welfare programs for past workers;

2) integrate new workers into their societies, should they be permanemtsigra
or at least not alienate temporary workers from their host-country’s plodiyisgem;

3) be sensitive to the political and economic demands of the host-country’s
workers in terms of labor competition and peace;

4) limit illegal economic migration from outside the country while still
maintaining a humanitarian regime for legitimate asylum-seekersurgees;

5) impede the importation of illegal goods and human trafficking;

6) help to maintain (or at least not worsen) the political relationships betiaeen t
member state and its neighbors.
While points one and four through six should look familiar as one peruses the earlier roll
of EU labor migration policy goals, the second and third purposes on each list are quite
different. In relation to point two, despite the creation of certain limitezeciship rights
for EU member-state citizens, power over traditional citizenship pblieg in the hands

of the EU member-state governments. The EU may be trying to create affpam-

European citizenship, but it is up to the member states to decide who has access to that
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citizenship through their own naturalization and integration policies. Diffetd@nt E
member states have pursued quite different policies in this area over thgdeastt se
decades, and some have even changed tack during that time (Meyers, 156-158), but in all
cases the EU has had practically no influence over the sort of citizensloipgptiat

their member states have adopted and implemented. Again, while the EU miginidpe try
to create a supranational European identity and citizenship without respeabhalrig,

its member states determine whether and how migrants join their own nationaapdlity
thus potentially the emerging European one. Superficially, both third points address
building and maintaining political stability, but they do so at different levels. This E
concerned about this matter on a Europe-wide level, and because of that iaatl¢as
who the intended audience (e.g., member-state governments, Eurocrats, Elewgean-
politicians) is for these policies, although it is unlikélp be the member-states’ voters.
The member-state governments and their politicians need to deal with thess atdtie
national level, and they know exactly who their audience is: their constituentspuldo c
oust them from office at the next election should they create a policy thatdbesis do

not like. In conclusion, these conflicts between the EU’s migration policy algsa&nd

its member-states’ migration policy goals animate many of the cemsieg and

difficulties that have haunted this policy area over the past several denddes éikely

to be matters that affect both groups’ collective future.

Methods of Forecasting Migration:

Before this studf can describe specific previous forecasts of probable post-accession
CEE labor migration to the EU15 countries, it is vital to explore more genbadly

previous researchers have made conclusions about the size and composition of this
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phenomenon. Given the amount of political excitement that the prospect of CEE
accession created in popular discussibasits repercussions for worker movement,

Veil's (1998, 85-86) observation that the free movement of persons had not been the
focus of much systematic research up to that point might seem surprising. However,
several important foreca$tof how many CEE workers the EU15 countries might
reasonably expect were concluded within just a few years of Veil'gkgidastmann et.

al., 30-33). Three basic approactds projecting CEE labor mobility potential can be
identified in that literature (Boeri and Briicker 2005, 12-13; Bauer and Zimamear, 31-

37, 44-47; Salt et. al., 84): estimates based on survey data in the sender countries;
projections derived from similar experiences in different parts of thielwocluding the
European Union; and extrapolations that result from econometric models.

Survey EstimatesThe easiest path to determining how many people from the CEE
accession countries plan to move to the EU15 countries to seek work would seem to be to
ask them about that question directly. The responses to those inquiries would then assist
host governments in planning for labor migration to their countries. This approach was
attempted in a comprehensive way for the CEE accession countries, asavelvas

others, most notably by Fassmann and Hintermann (1998), Wallace (1998) and Krieger
(2004). However, trying to extrapolate actual worker mobility from surveyislata
notoriously difficult due to a number of factors. First, the gap between what survey
subjects state they plan to do on this score and what they actually do is considerable
(Wallace 1998, 30-31; Fassmann and Hintermann 1998, 61; Bauer and Zimmermann, 35-
36). It is easy to say to a pollster, even in a face-to-face intervievgrtbailans on

leaving home for a job in another country, but it is something else entirely to yactuall
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depart. Partially, this fact is due to another difficulty with using survey dageetlict

worker mobility, which is that they only give the researcher information on thre pus
factors that impel people to migrate and little data on the pull factorsttitzent dhem to
certain countries. In other words, survey data grant researchers somievitiaa o
conditions are like in the home country of the respondents, but relatively little
information on the social, political and economic circumstances of the receivene&sunt
where those workers might relocate. Finally, many survey questions magphatecthe
temporary nature of much economic migration (Dustmann et. al., 29-30; Lord Wright, 22;
Salt et. al., 84) in that simply asking workers “Are you interested in takioly ia |

another country?” does not indicate how long they plan on remaining abroad. Wallace
(1998, 80-81) tries to escape this constraint by explicitly building a time elente her
survey questions, but Krieger (2004, 10) is unable to follow suit. In summary, results
based on survey data may permit interesting insights into patterns of mignéeiotnon,

but their results must be taken with a large modicum of caution given the problems that
exist with this method (Boeri and Brticker 2005, 12).

Extrapolations from Earlier MigrationsThe second common method of predicting CEE
population flows into the EU15 countries, extrapolation from previous experiences with
worker migration, is in some ways an extension of existing comparativaachsm past
migration patterns (e.g., Muus and van Dam). Basically, the results of prasiacs

where the EU experienced the threat of massive labor migration are used assther ba
projections for what might happen in the new case. In the instance of Layard1&93). (

6, 24), the EU’s experiences with southern to northern European migration between the

1950s and 1970s are utilized as the foundation for an educated guess that at least three
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percent of CEE workers would move west if given the opportunity. Salt and his co-
authors (1999, 89-90) employ the emigration rates of the then-current EU15 member
states to construct something they call a “Western Normality Index” @iy those

emigration rates to several of the 2004 accession countries. These augronineehat

about three percent of the CHEPS (Czech Republic, Hungary, Estonia, Poland, Slovenia)
countries’ populations would move west over the first fifteen years aftession, a

figure that is roughly in line with Layard et. al.’s results. Salt and hisittwees then

conclude that although their methodology might have problems, their results ablprob
more realistic than the terrifying numbers that were being derived fgirfram survey

data at that time.

A more formalized use of a previous instance of worker migration in the EU to
forecast the CEE case is found in Bauer and Zimmermann (1999, 44-46). In this piece,
the authors use EU labor migration figures from Greece, Spain and Portugaldrefor
after their free movement restrictions were lifted to calculatmattd coefficients of
how various economic factors (unemployment and GDP differences) might@HEE&c
labor migration. These coefficients are then utilized to create estmaaif potential
labor emigration rates to the EU from a number of CEE accession states. & gener
difficulty with this approach, however, is that one could argue (Boeri and Br2okér
1, 3-5) that the baseline cases employed by these studies are so differembétdimey
are being used to explain that the projections are inaccurate. In particuleoudshe
contend that the EU labor market was in equilibrium with relation to workers from the
southern expansion states at the time the restrictions on their mobility wppedy

implying that their abolition should not have caused a sudden increase in their @iasenc
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those markets. Since that condition was very unlikely to be true at the time d&fhe C
member states’ accession, Bauer and Zimmermann'’s approach is questidoablar{d
Briicker 2000, 119-120; Boeri and Brticker 2001, 12-13).

Econometric ModelsFinally, a frequently used method of predicting the magnitude of
CEE worker migration has been to estimate this figure using econometri@asticsat
models (Bijak et. al., 2008). These studies employ a number of different estimation
procedures, including pooled OLS and GLS with both fixed-effects and heterogeneous
estimators. Many of the analyses described below are econometric handetsey are
explored in considerable detail momentarily. However, one problem that tistyaed is
that their estimators are borrowed from other contexts because reglil@EE

migratior? is such a relatively new phenomenon. The implication of this procedure is
that these researchers are forced to assume that these coeffrei@mgrapriate and
invariant across both time and space. As has already been asserted, that@ssuaypti
not be correct and implies that one must approach the results of these studies with some
caution (Boeri and Bruicker 2005, 12-13; Brucker and Siliverstovs, 737).

Previous Estimates of CEE Labor Mobility:

Perhaps surprisingly given how controversial this topic has been, many of the wiodel
CEE worker migration (regardless of the estimation method) generally colchidbe
EU15 countries could have expected a long-term (ten to thirty-year) total populatw
equal to two to four percent of the sender-countries’ popul&fiots their labor

markets. Not every estimation agrees with this consensus, which is a vital feathe
existence of the present study, but many of them do (Alvarez-Plata et. al.yiGarigbe

Brucker 2005, 11). The earliest of these investigations, and one that apparently laid the
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intellectual groundwork for many of those to follow, is the Layard et. al. (1992) that
estimates that around three percent of the CEE’s population would move to Western
Europe within the next fifteen years. This assessment is an extrapolatiowfstarn
Europe’s experiences with population movement from Southern Europe during the early
years of the EEC/EC and the amount of migration from Mexico the US has encountered.
Since east-west movement was such a rarity during the Cold War, Layard canpastus
occurrences of this particular phenomenon to project a figure. Still, Layard acw his
authors feel confident in making this prediction because it is based on the economic and
political conditions that motivated the two long-term instances of population movement
cited earlier. The problem with this estimate, however, is that it seemditibebrmore

than an educated guess because there is no formal statistical model ogotbes r
technique behind it. Despite this fact, this forecast has been an influential taterfor
studies that project CEE worker mobility into Western Europe.

European Commission Modelsor understandable reasons, policymakers at the
European Commission and in the governments of the EU15 countries were intensely
concerned about what sorts of worker and generalized population movements they could
have expected from the CEE accession countries once they were inside the ttwganiza
This problem was felt especially acutely given the relative deartHioahfsystematic
guantitative or qualitative research done into European Union population movements
described in the conclusion to Veil’s report (1998, 85-86) on this matter. To address this
guestion, the European Commission’s Directorate-General for Employment anld Socia
Affairs authorized a group of academics led by Boeri and Brtcker (2060)dy how

eastern enlargement might impact the labor markets of the EU15 memeéer Istéheir
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final report and in two follow-up papers released in 2001 and 2005, these authors contend
that, under reasonable assumptions about economic convergence between the EU15 and
CEEC10 member states and the magnitude of other relevant economic variahles (e.g
GDP growth, unemployment), a maximum of four percent of the total population of the
new member states would move west within the first thirty years aftegdtrections on
labor mobility are dropped (Boeri and Bricker 2000, 126-131; Boeri and Briicker 2001,
10-13). This figure seems to be quite large, although in reality it only represeutsl
one percent of the total populatf8if the EU15 countries in 2000. While these authors
do not wish to imply that the effects of this migration would be negligible, eslyecial
since some countries (like the CEE “border states” of Austria and Gerauathyabor
markets (especially those for low-wage, low-skill employment) woulchte greatly
impacted than others, the fears of an EU swamped by Central and Eastern European
workers are probably unfounded (Boeri and Briicker 2001, 12-14).

Boeri and Brlicker’s basic econometric model in these analyses is a tiege-se
model founded on Hatton’s (1995) examination of emigration from the United Kingdom
in the four decades prior to World War I. Since Germany was the country of tesfha
for about two-thirds of CEE migrants in the most recent year (1998) the ah#wars
relevant data, Boeri and Briicker first estimate the number of migrants edid arrive
in Germany for the first thirty years after the free labor mobilitycgas implemented.
Then, based on the percentages of CEE nationals in the other EU15 countries in 1998, the
authors predict the number of such migrants who would move to each of these member
states over the same time period. The authors feel confident in taking this stegebec

national patterns of migration are generally stable over time due to netweffants

79



(Boeri and Brucker 2000, 113-116; Massey et. al. 1993, 448-449). In short, Boeri and
Briicker assert that the total consequences of eastern expansion on EU15 labsr market
would not be insignificant, but they would be manageable without adopting radically
obstructionist policies, even in the case of CEE worker mobility (Boeri and Briicke
2000, h-n).

Since CEECS8 enlargement was postponed until 2004, however, the Commission
wanted to ensure that not enough had changed in the circumstances surrounding the
EU15 labor markets and their relationships with CEE workers that the onigpat’s
results had been invalidated. Therefore, the Employment and Social Affairs @itector
general commissioned a follow-up report a few years later to examsnguigstion.
Alvarez-Plata and her co-authors (2003) discover that relatively litlslifed in terms
of the migration conditions between the EU15 and CEE countries in the few years since
the Boeri and Bricker piece had been written. While the German economy (and that of
the EU in general) had not performed as well as the original model predicted, and
increased economic growth in the CEEC10 had decreased the GDP gap by more than the
original authors believed would happen, these differences are not large enough ¢ chang
the overall extrapolation that declares that less than four percent of the CEEC10’
population would move to the EU15 countries in the long run. In fact, the new report
asserts that this number should be slightly less by a fraction of a percemegARlata
et. al., 7, 9, 50-51). The one outcome of this new analysis that might be contradictory to
the previous results is the evidence that is derived from at least one of tiess’ aut
models about the future distribution of CEE labor migrants in the EU15 economies. In

one of their models, Alvarez-Plata and her co-authors find that the German sthare of
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CEEC10 workers would be less than half of the sixty peftpredicted by Boeri and
Brucker’'s work. However, the new report’s authors believe that this result isnsarae

and do not use it to project labor migration potentials for the entire EU15 region
(Alvarez-Plata et. al., 56). In general, however, this follow-up report confirexesults

of the earlier European Commission study of the question of CEE population migration
potential (Alvarez-Plata et. al., 55-56).

Other Consensus PieceBhree other pieces that use different methodologies from the
European Commission’s reports but agree with their two to four percent long-term donor-
country migration conclusion are Bauer and Zimmermann (1999), Brucker (2001), and
Krieger (2004). The first pair of authors employ a similar accessioerience to the

CEE situation, the period in the 1980s when the EU admitted three southern European
countries (Greece, Spain and Portugal) into the organization, to estimateamigrat
determinant coefficients. These figures are calculated for the periods bafbafter

labor mobility restrictions were in place for these three countries anépipéied to a

number of CEE countries’ populations. Despite some reservations on their part due to the
even worse economic situation the prospective CEE member states were in compared t
the southern European ones, Bauer and Zimmermann conclude that a reasonable
expectation for CEE migration is that two to three percent of their populdtieitis

leave for Western Europe in the long run (Bauer and Zimmermann, 44-47). Brucker
(2001, 32, 52), however, pursues a somewhat different tack to arrive at a similar
conclusion. He takes emigration data to Germany from eighteen differentiesamd
estimates coefficients that he uses to project thirty-year CEE miggadtential to

Germany. Since at that time Germany was by far the most popular desto@intry for
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CEE labor migrants (Boeri and Briicker 2000, 113), the author can then make broader
statements about East to West European labor migration using these figtaess.ha
determines (Briicker, 48) that Germany should expect between two and three percent of
the CEEC10’s population to migrate during the period in question, thus hinting that fears
of mass labor migration from Eastern to Western Europe are unfounded.

A survey-based forecd&bf CEEC10 migration can be found in Krieger (2004),
who argues that despite the huge methodological differences that exis¢betwurvey-
based and econometric study of this question, his results are in line with those of the
Boeri and Brucker (2000) contribution. First, Krieger's measure of short{feseayear)
migration potential predicts that just over one percent of the CEEC10’s population could
move within that time frame, which corresponds with what Boeri and Brticker (2000,
127) maintain. Additionally, Krieger's gauge of long-term migration potentibiah he
labels “general inclination” and “basic intention” to move) furnishes him witarel
between 1.8 and 3.7 percent of the target population that may leavé& iothe distant
future. This prediction is also in accord with what the official European Cssioni
reports conclude, again despite the serious divergence in approaches heee. Krieg
acknowledges that there are noteworthy limitations on his methods, some of iehich a
inherent in using surveys and sofhiaat are unique to his work. However, the author is
certain that his results can be usefully compared to those of the commonly-cited
econometric models (Krieger, 16-18).

Low Previous Estimatedt is vital to keep in mind that not every forecast of CEE labor
movement concurs with the two to four percent boundaries discussed above. In fact, a

few systematic studies predict that a smaller percentage of population movesn&ht
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occur, perhaps a surprising admission given the amount of political concern expended on
this topic in the years immediately preceding CEEC10 accession. Forcestdter

briefly mentioning that despite these public worries about CEE workers thery igtiee

in the social scientific literature that tries to make a reasonaleagstof their migration
potential, Fertig (2001, 707-708) sets about trying to correct that oversight. tesaea

time series model, also based on Hatton (1995), that tests the predictors of long-run
migration into Germany and then utilizes them to estimate future naigraditterns into

that country from the CEEC10 accession states. The atittiscovers that just over one
percent of the population of these countries would move to Germany during the first
twenty years after their accession (Fertig, 717-719). Since in the 1990artyenas the

most popular target country for CEE migration by far (Boeri and Bricker 2000, 126), one
could extrapolate from Fertig’s results to conclude that overall EU15 migration f

these states still lies below the lower-bound consensus figure (Boeri andrB200ke

11; Alvarez-Plata et. al., 26). In short, Fertig contends that EU15 politicians andspublic
should expect a mild influx of workers on the order of their experiences with the souther
enlargement of the 1980s (Fertig, 719). A survey-based investigation into the question of
CEE labor migration potential that posits a smaller figure than the conseresis

Fassmann and Hintermann (1998), which is essentially a summary of a much kxger pi
written on the same subject (Fassmann and Hintermann 1997). These authors argue that
the realistic migration potentfalof Poles, Czechs, Slovaks and Hungarians lies
approximately between one and two percent of each country’s working-age population
and at 1.43 percent of their overall population (Fassmann and Hintermann 1998, 62).

Although larger projections of movement are possible from their data, these authors
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conclude that their lowest figure is the most likely because these respondentzkiea
concrete steps towards realizing their goal of leaving their home countorkan
another place; i.e., they have applied for a work or residence permit in their tit@stina
country (Fassmann and Hintermann 1998, 61-62).

Another research effort that forecasts a smaller-scale CEE populagjcation
than that of the consensus figures is a report commissioned by the UK Honeetkatic
appeared just before CEEC8 accession (Dustmann et. al.). These authorsicreate a
econometric model to establish the determinants of population inflow for Germany and
the United Kingdom based on historical immigration patterns from other pahis of t
world. The determinant coefficients that result from this procedure are thettouse
forecast CEE migration for the first ten years after CEE accessiopattean similar to
Fertig (2001) and Bauer and Zimmermann (1999). What Dustmann and his co-authors
predict is that relatively few CEE citizens are likely to move to ei@emany or the UK
after their countries become EU member states. In fact, the authacstigxgthte
(Dustmann et. al., 57) that their predictions for Germany are at the low end of what
previous studies have found and that the numbers for the UK are even smaller than that.
Despite the problems inherent in this study, the authors are certain that GaEamiis
unlikely to be excessively large (Dustmann et. al., 8, 52-59). Although these results
concern only two EU15 countries, Germany and the UK, one could extrapolate these
results for the rest of them and calculate a CEE migration potential bglow the band
settled on by the greater part of the relevant literature (Boeri and Bi2@B8&y 11).
High Previous Estimateslust as there are forecasts that predict that a smaller percentage

of the CEEC10 workforce would shift west once eastern accession occurred than the
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scholarly consensus contends is reasonable, there are also some thattf@eaastich
larger percentage would move. In the years before CEEC8 accession, the passia

and many politicians speculated that twenty, forty or even fifty mifi@entral and

Eastern Europeans would flood the EU15 countries, causing havoc in the host countries’
labor markets and welfare systems (Bauer and Zimmermann, 1; KriegdéecBe et. al.,

64). To put that in perspective, the consensus projection percentages forecast a shift of
around 2.0 to 4.5 million CEE labor migrants in the long term (Boeri and Brticker 2001,
12; Boeri and Briicker 2005, 13-14). More reasonable systematic high-end iessthat

can be found in the literature, however; perhaps the best example of this type o result i
Sinn et. al. (2001). This piece builds an econometric model of CEE migration to
Germany using that country’s experience with population movement from Turkley a

the EU southern enlargement countries. The authors then predict that over tHeegrst fi
years after CEEC10 accessidthat four to five million people from those countries
should arrive in Germany. Based on this estimation, the authors conclude that the
German government should adopt policies that would delay CEE workers’ ability to
freely access the German labor market (Sinn et. al., xvi-xviii; xxii). When

extrapolated to all of the EU15 countries, however, this estimate would forecast a
CEEC10 migration potential equal to twelve to fifteen percent of their population.
Alvarez-Plata and her co-authors (2003, 8, 26) contend that this vast figureadiegbe
unrealistic. These authors fault the Sinn group’s use of a common constant tenm in the
forecasts, a problem which Alvarez-Plata and her co-authors believe leah tet.Sal.’s

upwardly biased estimates.
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A similar problem haunts Flaig’s (2001) work on this topic; he starts from a
similar place as Sinn et. al., utilizing the migration history of five Megitezan
countries to create his migration determinant estimators. Flaig then entipése
parameters to forecast the long-term level of migration from severacGtries to
Germany. These results paralfakhat Sinn and his co-authors (2001) discover, but the
lack of country-specific constants in his forecast equations makes Fldigiatess
suspiciously high also (Alvarez-Plata et. al., 26). Finally, an interestinttsinim
projection of CEE population migration potential can be found in Hille and Straubhaar
(2001), who determine that this annual figure could reasonably lie between 0.2 and 0.4
percent of these countries’ population. This figure might seem extremely hegicjadky
given that Boeri and Brucker’'s (2000, 112) highest projected figure is four per@ant tot
over thirty years. However, as Hille and Straubhaar are completelygatidl admit, this
short-term percentage may go down after a few years as migrants beljostedsto
their new situations and economic convergence makes moving to the EU15 countries a
less compelling option (Hille and Straubhaar, 84-85, 95).
Critiques of CEE Migration ProjectiorsAs might be imagined given the difficulties
inherent in forecasting any event, the many estimates of labor migratrorséme or all
of the CEEC10 economies to the EU15 member states have attracted a considerable
amount of criticism (Kupiszewski). Some of these negative assessmentsampes
but others remain to be discussed in this section. For instance, one of the most powerful
critiques of these extrapolation studies is that they are based on double ouplaf-sam
estimates (Zaiceva, 11; Alecke et. al., 70). In other words, since the CEEewetre

walled off from normal migration patterns during the Cold War (Stola 1999, 140-144;
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Fassmann and Hintermann 1998, 59-60), there is little past history to guide tl@creat
of estimators for future movement. An approximation of what those numbers might have
been if history had been different must first be calculated (often by analsgyitar
historical events) and then those estimators are utilized to project futureyniinils
creating double out-of-sample estimates. Another methodologicalsmtimi much of
this literature revolves around the notion that the use of improper estimation teshnique
may lead to faulty labor migration forecasts (Alvarez-Plata et. al.,i2@articular,
Bricker and Siliverstovs (2006, 749) argue that fixed-effects and Bayssiaaters
outperform procedures like pooled-OLS or instrumental variable estimatens tiie
definition of “migration potential”’, especially as the term is used in surs@yates, is
strongly brought into question by some authors (Kupiszewski, 634-636). This term is a
new one in the study of demographics and worker movement, and as such does not have
a commonly accepted definition. That fact implies that scholars define thegephréneir
own ways, creating some potentially serious problems when comparing ressaith
from various efforts.

Practical problems with projecting labor movement are another focus of various
researchers’ criticisms of past studies in this area. Quality datalatg problems (Salt
et. al., 86-87; Bruicker and Siliverstovs, 737) are a serious challenge to labationig
studies, although the situation today is somewhat better than it once was. An issue
specific to examinations of labor migration to Germany, and projections to tlue ties
EU15 countries based on these figures, is the fact that the magnitude of thegaifiaw
be distorted by the return of ethnic Gerndarssiedleifrom Eastern Europe in the early

1990s. For all realistic purposes, however, that migration source is now exhausted, so
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German policymakers should not expect to see movements at those levels in ¢he futur
(Kupiszewski, 632-633; Meyers, 141-143). Even when suitable data are available, some
trenchant criticisms exist concerning how those data are employed. faocmsseveral
authors (Kupiszewski, 637-638; Bijak et. al., 132-133; Salt et. al., 87) contend that most
econometric forecasting models do not grant sufficient explanatoryiatténton-

economic variables, especially demographic ones. The difficulty with thisgeréscthat

it might lead to overestimates of labor migration, including predicting siz@abbility

from areas whose demographic profiles (Coleman 1993, 526-545) would not support
such a proposition (e.g., predicting that many people would move from an area with
mostly elderly residents or with a small overall population remaining rati@y years of
migration). Another complexity arises in deciding what kind of migration should be
under investigation by the research in question. In general, studies of warkement
examine permanent labor migration; additionally, some studies only consdsr gr
(unidirectional) flows rather than net. These choices could lead to overestwh&bor
migration and ignore the intricacies of temporary migration, includingdvosder
commuting’ and seasonal work (Hars et. al. 2004, 262; Kupiszewski, 628, 638). In short,
the combination of questionable assumptions, ad-hoc specifications and definitions, and
untenable methodologies allegedly creates a literature littered witbbaipe results
(Kupiszewski, 627-630, 642). This study is cognizant of this critical literature and
attempts to address at least some of its concerns in constructing the maeitedran

the new research chapters, but it is confident that it can add something positive to the

study of labor migration within the European Union.

88



Conclusion:

One of the appeals of a large-scale research project like the present ahé isatin

pause to thoroughly appreciate the complexity and breadth of the literatuwehich it

is trying to fit. This review has attempted to accomplish that feat in tisg@act ways.

First, several important theories of labor migration (neo-classical eccsiamw

economics of migration, dual labor market theory, network theory, cumulativdioalisa
and their observable implications have been described in great detail. As stéted ea
these theories both compete with and complement each other, and the inferences that one
can derive from several of these theories is used to justify the modelsictedstand

tested in subsequent chapters of this work. Second, the history of European labor
migration and goals of EU migration policymaking have been briefly but thoroughly
reviewed. As demonstrated in that discussion, the history and patterns of thesengeac
movements should have allayed any serious fears about the magnitude of labawnmigrat
that would follow CEEC10 accession to the EU. Finally, the results of the specific
forecasts of CEE labor migration to the EU have been explicated in suffictaittde
demonstrate that there were a wide variety of these predictions in thieildeiizhe
divergence of these results illustrates the need for a more thorough aritypartia
reconceptualized projection of CEE worker movement to the wealthier EU member
states. Fortunately, now it is time to end this break in the proceedings, however, and
move on to the new empirical research chapters on the migration of CEE wottehe

EU15 countries.
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Table 2.1 Summary Information Concerning Previous Forecasts of CEEC10 Migration

Author(s)/ Estimation CEP®Sender  Target Estimated
Year Method (Donor) Countries  Area  Migration Flow
Alvarez-Plata et. al. Econometric CEEC10 EU15 3.6 percentin
(2003) 2004-2030
Bauer and Extrapolation BU, CZ, HU, PO, EU15 2-3 percent in
Zimmermann (1999) RO, SK, SV long run
Boeri and Econometric CEEC10 EU15 4 percentin
Briicker (2000) 2002-2030
Bricker (2001) Econometric CEEC10 Germar¢3 percent in
2002-2030
Dustmann et. al. Econometric  AC10 UK, 5,000 to 13,000
(2003) Germany to UK, 20,000
to 73,000 to
Germany, over
10 years
Fassmann and Survey CZ, HU, PO, SK any ~700,000 over
Hintermann (1998) country  unknown time
Fertig (2001) Econometric CEEC10 Germanyl percent over
20 years
Fertig and Econometric  CZ, ES, HU, PO German$00 to 400
Schmidt (2000) thousand over
20 years
Flaig (2001) Extrapolation/CZ, HU, PO, RO, Germany >3 million over
Econometric SK 15 years
Franzmeyer and Extrapolation CZ, HU, PO, RO, Germany 680,000 per
Brucker (1997) SK year to 2030
Hille and Econometric CEEC10 EU15 0.2-0.4 percent
Straubhaar (2001) per year
Krieger (2004) Survey CEEC10 EU15 990 thousand

over 5 years
Layard et. al. (1992) Extrapolation non-Soviet Eastdfl/15, 3 percent over
Europe EFTA 15 years
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Table 2.1 (continued):

Author(s)/ Estimation CEE Sender Target
Year Method (Donor) Countries Area
Ortowski et. al. Econometric CEEC10 Austria
(2001)
Saltet. al. (1999) Extrapolation CZ, ES, HU, PO, EU15
SV
Sinn et. al. (2001) Econometric CZ, HU, PO, RO, Germany
SK

Straubhaar (2001) Extrapolation CEECS8 EU15

Wallace (1998) Survey BU, CZ, HU, PO, any
SK, SV (and others) country
Extrapolation/ CEEC10 EU15

Econometric

Zaiceva (2006)
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Estimated
Migration Flow
187 to 302
thousand over

10-12 years
3 percent over
15 years
4 to 5 million
over 15 years
1.5-2.0 percent
over 15 years
no data

3-5 percent
over 10 years



! To illustrate the complementary nature of theaasitheories of migration in the literature on thibject
and the confused nature of its state of play, Maasé his co-authors (1998) closely examine alragsty
theoretically-informed study of migration that theyuld locate. What they discover is that there is
evidence from nearly every region of the world suipg virtually every theory of migration in exéstce
(Massey et. al. 1998, 106-107, 132-133, 158-159;119b, 219-221). The results of studies from some
regions tend to support some theories over othetghere is no way for these authors to distirtguikich
one of these theories would be best more gendrallgd on the studies and data that were in thatlite
at the time of their assessment.

2 Two older theories of migration that are not giveunch attention by this literature review are
demographic transition theory (Zelinsky) and gratital (distance) model®berg, 38-39). Demographic
transition theory argues that modernizing sociedigdure population growth bubbles that come abdarw
mortality decreases due to health-care and otbbntdogical improvements but fertility does not litex

in the face of this new reality. The large numbleworkers who are caught in that bubble cannot foib
when they enter the workforce and are thus indtcenigrate elsewhere to survive. Gravitational niede
(Ravenstein 1885, 1889, cited in Lee, 47) state #ralogously to any two objects in Newton’s ttyeofr
gravity, the attractiveness of a particular desiimato migrants is inversely proportional to thstdnce
between the migrant’s home and destination regidss result, the observed volume of migration from
one place to another decreases with distance. édti¢his insight is often used as a control vagabl
studies of migration (e.g., Borjas), it is of a d@stive rather than explanatory nature and thudably
does not belong in a discussion of the theoreg¢igplanations of migratiorQperg, 39; Straubhaar 1986,
837; Pryor, 117; Bohning, 35-36; Hars et. al. 208R).

3 A bit of an elision or quietly stated assumptiaritie literature should be observed here, whithdégact
that net migration is sometimes utilized as a primxypermanent worker movement and gross migrasion
utilized as a shorthand for temporary worker movetmie neither case is that always true; tempoyaril
contracted workers may happen to be present ic@moegny when the relevant data are collected arsl thu
add to the net migration total, whereas some mermanent “gray-market” workers may be missed by
those figures entirely (Kupiszewski, 628-630, 6326 However, because permanent migration increases
the stock of foreign workers in an economy and thesnet migration rate, this equivalency is not
completely unreasonable. Although cross-border cotimp and short-term migration are increasing in
importance in Europe (Salt et. al., 86; Okolski54M6; Wallace 2002, 611-613), permanent or lomgtte
labor migration remains the greater concern oftip@ins and publics due to what that activity ireplfor

the receiver and sender-countries’ politics antluces.

* Please note that systems modeling does permitoatnack both gross and net migration simultanggusl
this information can then be used to explore tifeces of both types of migration volume on the giek of

the countries under study and how those figuresnangn affected by those policies. This pointaturned

to in some detail at the end of the systems mogldéackground section in Chapter 4.

® A similar statement could be made about the phemom of cross-border commuting, an extremely
short-run form of labor migration if one looks aithat way (approximately eight hours per workdayjis
practice is becoming more common in Europe (Sallet86), but it is unlikely to cause much cortrsy
and it is not new or unique to Europe. Suburbanmoaters to urban centers are an everyday sighein th
developed world, and although there may be sonemte®nt between urban and suburban dwellers
associated with questions of tax burdens and sense, that sentiment is unlikely to turn into the
equivalent of the sort of nationalist backlash ti&tmanent migration can create. In a borderlesst; p
Schengen European Union, crossing national boide@mewhat similar in effect to crossing statedeos
in the US, and cross-state commuters are quite @onthere. Again, although there may be some discord
between the commuters and natives of these sibiesloubtful that this friction would create the
equivalent of a nationalist backlash. Finally, #ughor recalls taking the equivalent of a commtregn
between France and Germany near Strasbourg irathel®90s while he was traveling during foreign
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study. The phenomenon of cross-border commutingtis new one if the French and German
transportation authorities had set up a commuterbietween them that many years ago.

® For a detailed application of the HOS econometriciel to international labor migration, including
within the EU15 context, see Basu (2004); a briafglication of the Heckscher-Ohlin model to thigit
on a global scale can be located in Kapur and MeK2005, 70-71).

" One might also expect that capital would shifnfroountries that have a lot of it compared to labor
those in the converse economic position. Foreigastment by developed-world companies into the
developing world, although a controversial changgpaiated with globalization, should therefore et
surprising event. Capital, in the form of technglagpgrades, can also substitute for labor, implyhag
reducing the supply of labor through immigratiamits may cause employers to invest in laborsaving
devices that actually reduce the number of jobdahla to local employees. That result represdrgs t
opposite of what is logically intended by reducegernal competition for jobs through more stririgen
economic immigration rules, and indicates that pes® outcomes may occur in this area if policymaker
do not carefully consider the consequences of #aions (Tassinopoulos et. al., 15-16).

8 A topic of considerable contention in studieshaf type attempted by this analysis is the notiothef
substitutability of trade for labor migration. Adia tenet of the HOS model described in this saasdhat
they are substitutes for each other in the samethatycapital and labor mobility are interchangeabl
(Razin and Sadka, 14-26; Holzmann and Miinz, 254-Z8% underlying idea here is that increased trade
between a wealthier and a poorer country will inwereconomic conditions in the latter, thus prowidin
jobs for workers who would otherwise be inducedntave to the former to find employment (Bissell and
Natsios, 310-312). In European Union developmesistnce policymaking, this idea is often found in
conjunction with policies that encourage foreigredi investment in, and traditional developmenttajd
poorer states (Muus and van Dam, 36-37; Lavene2,2D88; European Commission 2002, 21-23). As is
discussed elsewhere, concerns about large-scalerapration from post-Cold War CEE to the European
Union existed almost from the first day after tllapse of the Berlin Wall, but so has the suggestihat
increased EU-CEE trade and CEE economic prosp®igit reduce the need for it (Layard et. al., 51-61
Razin and Sadka, 25). The goals of discouragingapcession CEE labor movement both directly through
continuing EU member-state limitations on it andiiactly through greater unrestricted EU trade wlitht
region were advanced by the “Europe Agreementd weae negotiated between the potential CEE
member states and the EU in the 1990s. These dotsimemised far more EU direct development aid to
the CEEC10 and open trade in goods between the C&EBAJ EU than they did free worker migration
between them (Dinan 2005, 146-147; Friis, 187; Beteand Smith, 202-203; Barros, 120-122). Although
it has been asserted that a basic function ofedl frade organizations, including the EU and North
American Free Trade Agreement (NAFTA), is to redodgration potential through the economic
development of their poorer members (Massey eL9I8, 283-284) and the EU has used cohesion policy
for this reason for decades, the EU’s leadershiaamtly could not state that position officiallyrthg the
CEEC10's accession preparations. One could spediiat reticence existed because the EU’s leaders
understood that the citizens of the successfulieg countries would someday have the right to ertov
any EU economy to take work, a right that the Cossioin is supposed to encourage EU workers to
exploit. This seeming reluctance to make explidiatis deducible from their actions can be readily
contrasted with the very public proclamation by NA¥s negotiators that it was designed to improve
economic conditions in Mexico to the point thatdiizens would be less likely to migrate to theitdd
States or Canada (Muus and van Dam, 68-70; Sn86188). In fact, the Mexican president who
negotiated NAFTA, Carlos Salinas, was quoted plbéis stating that he hoped that Mexico would n@w b
exporting “goods and not people” through the aptited expansion of thmaquiladoracomplexes on the
US-Mexico border (Massey et. al. 1998, 284). Howetree question still remains whether labor mignati
and trade are substitutes for, or complementsra,amother. Even though the HOS model stronglyesrgu
in favor of the former position and Holzmann andridi{2006, 254) contend that they were substitutes i
the case of the CEECS at the time of their accassaibleast a few scholars would promote the |atiznce,
especially for low-skill employment (Holzmann andiiv, 254-255). In fact, Landesmann (2001, 106-108)
claims that the literature’s lack of explorationtbis controversy for the CEE economies in the yéafore
their EU accession has created one of the greasalved questions related to this event.
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® There are many individual-level reasons for pedplmigrate (e.g., maximization of economic gains,
marriage and family reunification, the furtherané®ne’s education), not all of them rational (LE6;57;
T. Brown, 5). However, one motive that hardly eappears in this discussion is politics (T. Brow®).2
Aside from expellees or refugees (Lee, 56; Schigidlople rarely move for strictly political reasoin
other words, Democrats seldom move from one patiefJnited States to another just to live neaeoth
Democrats, for example. The partisan nature optaee where one chooses to live may play a rolben
final living arrangements selection (i.e., one mhgose to settle in a Republican rather than a Reatio
neighborhood in the same city), but it is very kaly that the move itself is initially motivatechgply by
politics.

1%1n fact, Massey and his co-authors (1998, 10) ssigthat the “propensity to move,” which is a stemd
idea that labor migration researchers are tryingxeamine, should be replaced with the propensistay
put, as that is the more common response to wdfpeatitials between labor markets.

™ Of course, migrant workers must earn more in their labor markets in order for them to overcome
important obstacles to leaving their old ones (flavi), 5). Although dual labor market theory concatets
its theoretical attention on the more structurabmns for migration, it does not deny that indiadu
workers can rationally calculate whether movinmitheir best interests (Massey et. al. 1993, 448)4

121t is easy to aver that alterations in the strretiof modernized economies have made three pseviou
sources of what Piore (1979, 86-93) refers to agimalized workers--peasants, housewives and stsden
less available or attractive to companies as teargdiires than in previous decades. Modernizatfon o
farming technology has meant that rural laborex® lemtered the regularized workforce en masse avel h
permanently moved to urban areas (in other wohdsetis less underemployment in rural regions than
there once was). Stay-at-home parents are muclkdession than they once were, with most working-age
families in the US having (or at least trying tovpdual full-time incomes. Additionally, fewer yogl
people are working their way through school as marsupport them more generously so they can
concentrate on their studies more fully. Whilesitrue that many subsistence farmers, studentstageht-
home parents still define themselves by what tregutside of the workplace and some of them do
supplement their incomes with irregular or partetimork, this pool of competition to migrants foner-
end jobs is not as deep as it once was (Massay. 4098, 32-33) .

13 As stated previously, the primary purpose of thisEeohesion funds (Wood and ¥leda, 173-184;
Dinan 2005, 373-384) is to create exactly that sbnhigrant-discouraging economic development & th
depressed parts of the EU. However, the prograniohasbeen troubled by charges of political favenit
in the determination what projects the EU suppants is thus not viewed favorably by many citizehs o
the EU who provide tax money for these efforts.

4 This concept is derived from relative deprivat{&D) theory in the social movements and political
violence literature (Gurr, Davies, Canache). BdsicRD theorists contend that absolute poverty and
deprivation do not cause conflict; rather, it idyomhen people perceive a relative difference betwneir
status and that of another group that social mowsrand political violence occur. According to new
economics theorists, relative income deprivaticapgs the income acquisition strategies (including
migration) of households in many countries.

!> As one might imagine, the conclusions and impiticet of the historical-structural theories are at
considerable variance from those of the econommdets. The dual labor market and world systems
approaches both contend that demand-side detertaiofiabor migration are the dominant explanations
for why workers move from one country to anothamp@y-side reasons (like political instability iareder
states) might play some role here, but the develegenomies’ need for low-wage migrant labor idtbui
into the international system. That fact implieattthe wage differentials between wealthier andg@oo
regions that played such a huge role in determiniiggation decisions in the economics models hditle |
explanatory power in the historical-structural ttieg. Those differences may grow, shrink or renstétic,
but as long as rich capitalist economies need imamigworkers, they will be recruited from outsitiese
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wealthy states. The engrained nature of the reanaing for inexpensive-labor migration also suggess
governments, especially those of receiver staag Bcant incentives to stanch the tide of low-wage
workers in the international system. Since theseegonents owe their survival to continued domestic
economic growth, and the corporations that guaesatiiis growth require migrant labor to prosperereer
states (and the sender-country governments thandegn them) would be shooting themselves in the fo
to take any serious steps to halt mass intersabta Imigration. (A world systems or dual labor nesirk
theorist would likely argue that this observatiaigs to explain why American immigration policy
remains relatively open even under considerableedtimpolitical pressure and rhetoric to seriously
restrict it.) For these theorists, industrializeduntry political institutions can at best shape dhigins of
that migration and direct it to certain parts dittterritory. In short, it is not as if developeduntry
governments could not do more to cut down on thebrar of workers who come into their labor markets;
it is that they are unwilling for important econ@naind structural reasons to do so (Massey et98B,1
444, 447-448; Massey et. al. 1998, 33-34).

' The concepts encompassed by network theory appear multiple names in the labor migration
literature. They could also be referred to as #milfy and friends effect, friends and relativeseff chain
migration, or path dependency (Massey et. al. 1928; Hatton and Williamson, 14, 17; Boeri and
Briicker 2000, 128).

 This term refers to expectations in sender regidimit the likelihood of workers moving elsewhere t
find jobs. The first few migrants must overcome siderable resistance to the idea of going abroad to
work, but as they prosper and return far wealttiian before or send remittances back home, othiéirs w
try to emulate that success and depart as welhtiady, it may even become the norm that mostrietsp
especially young ones, relocate to a receiver cpattieast temporarily to work (Massey et. al. 39952-
453). The gradual creation of this pro-migratiofture is an important part of cumulative causatioeory.
Of course, economic setbacks for these workersdin host countries, such as those that occurrédgiu
the European recession of the late 2000s, may at@ven reverse the flow of workers to, and remééss
from, these targeted economies (Broomby; DonadibSuhwartz).

18 Massey and his co-authors (1993, 454) describerahf perspective which they call “migration syssem
theory,” which seems to be a generalization oftitreclusions of network, institutional, cumulative
causation, and world systems theories. The mostiitapt idea that can be sifted from this approadhat
sender and receiver countries establish stabléndeilse systems of migration and exchange over. time
These systems can be multipolar as well as bilatemd can change as the economic, social andgadlit
conditions that spawn them evolve.

19 Note that this idea does not necessarily contraldéiccomment in the description of cumulative edios
theory that higher-skill workers are disproportitatg attracted to migration centers (Massey et1 893,
453). Migrant networks that reduce the costs ofimgpYor lower-skill workers do the same for more
skilled workers; just stating that the labor floedomes “more representative” of the community duoxs
imply that it ever becomes perfectly characterisfiits skill distribution.

20 One matter of interest here is to note that a majopose of Massey et. al. (1998) is to reviewstate
of play in the migration literature at the timeitsfwriting using the various theoretical perspessithat
they describe as an organizational strategy. Theusstudies that they examine are also brokemdow
geographically by region (Europe, the Gulf stafesa, North and South America). From the authotshp
of view, there are relatively few theoretically-graled studies in the empirical migration literattlrat
they scrutinize (Massey et. al. 1998, 293).

2L Of course, concepts from multiple theories cainberporated into both statistical and systems nsde
but the structure of systems modeling allows thdtappen more openly. In fact, that openness ésdfall
computational models more generally (Taber and ©imap 43-44).

%2 Massive intrastate European labor movement, dften rural to urban areas, was also occurring @urin
this time; for example, by the mid-Nineteenth Ceptlmost one-quarter of the industrial workers in
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Scotland and England were from rural southern meglavhich at the time was still part of the UK (Beiqg
1983, 237).

% Substantial intrastate east-west worker movemastaiso taking place during this period, too. As th
capital of the Austro-Hungarian Empire, Viennaaated laborers from poorer parts of the empire like
Moravia, Galicia and Bukovina (Fassmann and Hinearm1998, 59).

% The purpose of the European Coal and Steel Comyn(ECSC) was to create a common market in
these two materials that are so important to atrgsnvarmaking abilities and to rationalize these
industries. Its founders hoped that multistate immver these industries would make fighting fetur
European conflicts more difficult. The European mmic Community was designed to encourage
interstate trade, and thus peaceful relations, dtvits participants by reducing tariff barriersazen the
member countries. The EEC and Euratom, a groupeti@durages pan-European cooperation in the
nuclear energy industry, were created by two sépdneaties of Rome in 1957 (McCormick, 65-69;
Wood and Ygilada, 15). The six countries that constitutedEC, Euratom and the ECSC were West
Germany, France, Italy, Belgium, Netherlands andelobourg (Rifkin, 201-202).

% By contrast, neither the 1973 accession of the ltd{and and Denmark to the EC nor the 1995
accession of Austria, Sweden and Finland to thergpé&lled the organization to impose labor movement
restrictions on its newest member states’ citiz&hgse limitations were generally considered to be
unnecessary because of the relative economic pdrite countries involved and because workerkén t
1995 enlargement-round countries had already edjérge mobility through their countries’ membership
in the EEA. For similar reasons, Iceland’s potdriEld membership is also unlikely to produce demands
for a labor migration derogation on that countny@rkers (Hailbronner, 30-32, 221; Salt et. al., BBC
News 2010).

% One might be tempted to argue here that EU caméie finding themselves in a similar situation as
American cities are (Peterson, 25-27) in that thaye lost control over who can move there for work.
However, as shall be seen shortly, EU member-staitestill able to regulate the migration of pedpden
non-EU countries; in EU parlance, these individaatsreferred to as third-country nationals or TCNs
(Staples, 3-5, 10-12; Lavenex and Ucarer, 6). tileggr American city-level counterparts (Petersoi29),
they can also implement policies that attract apel different kinds of companies (and thus EU wosk
from moving to their cities and regions.

27 Okolski (2001, 106-107) summarizes this short-teravement, including peddling and small-scale
trading, under the term “incomplete migration” arkgims that this phenomenon is new to the study of
labor mobility. Basically, this migration is unfghied because permanent settlement in the receiuatrg
is not a goal of the workers or their familiesfaet, the length of their stays is often on theeorof days
and weeks, not years. However, this foreign empkmis a major factor in their households’ incoraed
the cumulative effect of many of these short staybkat they are abroad for considerable stretohéme.

% Obviously, one cannot at this point weigh whetherconsensus figures of population migration were
correct because insufficient time has passed (zatditould obviate an enervating purpose of theenrr
research). However, some interesting observatiande made about the size of the early CEECS labor
migrant population and its distribution in the EUdduntries. It might also be tempting to conclutthis
point that the restrictive policies worked and tinese necessary, but there are few reasonabletways
prove this counterfactual.

# portugal, Spain, Finland, and Greece abandone@Et#C8 worker mobility derogation in May 2006
(Economist 2006; Partos; Kunz and Leinonen, 148).

% The ten member states that permitted the free memeof Bulgarian and Romanian workers upon those

two countries’ EU accession were Finland, Swedempr@s, Czech Republic, Estonia, Latvia, Lithuania,
Poland, Slovakia and Slovenia (BBC News 2007). ®&pil 2009, at least four more EU member states
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had allowed these workers to freely take jobs @&irtaconomies: Greece, Hungary, Portugal and Spain
(BBC News 2009c).

3L There is now at least some evidence to suggestrianflux of CEE workers to the UK seen juseaft
the 2004 accessions is ending due to appreciatiif cirrencies and an economic slow-down in the UK.
This state of affairs is a decidedly mixed blessorgBritish workers and employers as the 2012 land
Olympics rapidly approach (Broomby; Cox; Chappeliad, 18-27, 41-42; BBC News 2009a).

32 An excellent summary of the state of the curredtriigration area and the unanswered questions that
still exist related to it can be found in Ruspip008). At least some of the effects of EuropeanrGafu
Justice case law on the development of EU polioiegerning the free mobility of EU workers, othés E
citizens, and third-country nationals can be logateSchneider and Claessens (2005), van den Bogaer
(2005), van der Mei (2005), Staples (1999), andd#@anner (2000).

% EU countries that suddenly found themselves fas@ripus labor market disruptions after voluntarily
forsaking this derogation are permitted to reimpbsl@ring the seven-year transition period by king a
safeguard clause. However, older member statasnaler an obligation to not make the rules facimgwa
member-state’s workers any more difficult than theye at the time of the signing of that country’s
accession treaty (van den Bogaert, 61; Europeam@ssion 2006, 4).

3 The earliest proponents of European integratitnsaiibed to liberal international relations theiryhat
they argued that military conflict would be ledeely among countries that traded more, and pops|ltdee
met one another more often, than those that didimehis sense, it could be stated that the frebility of
labor is part of the EU’s plan to ensure that wagginot again sweep across Europe (Dinan 2005413-1
Doyle, 1153, 1161-1162).

% In fact, the toughening of the applicant countréegernal visa regimes was one of the most cowirsial
parts of the CEEC10 accession process as it proagttly for these potential member states in terins o
their relations with their non-candidate neighbditse 1990s saw strong economic ties develop between
several of the accession countries and their enatat southern neighbors; these connections were
disrupted by the process of securing the new eatérontier of the European Union. Accession also
threatened to disturb rejuvenated ethnic ties betwetions that had been divided by state boraegs, (
between Poland and Ukraine or Romania and Moldove) the course of the Twentieth Century
(Andreas, 103-104; Lavenex 1999, 154-158; Bort; Bdbinski, 238; Grabbe 2002, 99-100; Grabbe 2003,
84-87; Kiss, 85-87; C. King, 260-264; Lieven, 3Mb3Jileva, 79-80; Melis, 194-195; Salt et. al., 73
Wallace 2002, 606, 615).

% Traditional citizenship (i.e., access to full viggirights, member-state government employment and
passports, and non-employment related social veelfanefits) policy and the determination of who
qualifies for access to these citizenship bensditsains under the sole and exclusive control ohteenber
states (Maas, 93). Although EU politicians and huceats commonly speak of European citizens and
citizenship, there are no such creatures in thiedysense of that term. The EU is not a state taed
people who live in the EU’s member states areanitizof those countries. EU member-state citizens ma
(in certain situations) access the consular ses\va€®ther member states, may vote and stand iogean
elections regardless of whether they live in theime country, and carry a similar burgundy-colored
passport. However, these features do not make ‘tbigmens” of the EU in the usual sense (McCormick,
149, 154; Maas, 50-52). In short, the granting efher-state citizenship, and thus access to EU
“citizenship” benefits, is a task left wholly toglgovernments of the EU’'s members.

3" This assertion relates back to the “democratiifethesis, the argument that because many EU
decisions are made behind closed doors by unelbcteducrats or indirectly by heads of government,
ordinary Europeans are alienated from the prodds€6rmick, 141-149). Despite the best efforts @& th
EU to address this problem, many observers, edpjeEiarosceptics, aver that this deficit seemsdate
increase (Dinan 2005, 5-6; 286-287; Frohlich, 28-29
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3 A seemingly minor, but possibly noteworthy, shifnomenclature takes place in this section. Mibst (
not all) of the authors who estimate migration ptisd for CEE nationals describe them as “poputatio
migration potential” models rather than workeralsdr migration potential models. The unstated iehier
assumption here is that CEE country citizens atgjoimg to leave for the EU15 member states uritesg
are departing to take a job. After all, what matbgthese researchers (as well as the currentrcb¥éan
the need to estimate how CEE accession might afiedabor markets and politics of the EU15 coestri
Based on the EU’s experience with the effects aftsern expansion and the EU’s strong bias towards
viewing its citizens solely as workers, making thental note that “population” really stands fortita”
seems like a reasonable strategic assumption te.mak

%9 For an influential summary of how economists afietn model labor migration, please consult Barro
and Sala-i-Martin (1995, 285-308). A brief discossof the empirical literature on migration moredualy
can be located in Bauer and Zimmermann (1999, 22-30

0 Several excellent reviews, listings and summanfabese estimates now exist (Zaiceva, 6-11; Saitle
83-93; Bijak et. al., 132; Hars et. al. 2004, 278X some of which cover the non-English language
literature thoroughly as well. Table 2.1, foundte end of this chapter, contains a summary ofagie
information concerning many of the studies citethis literature review.

“1 Bauer and Zimmermann (1999, 37, 41-43) also desdabor mobility projections based on
demographic and economic trends (see Zimmermar8b]khd Coleman [1993]), especially the age
cohort and skill differences present between Wasiad Central or Eastern European economies.
However, it seems as though this set of projectiomngd be subsumed under the extrapolation modebs i
without abusing the latter. It should be noted Baleman (1993, 538-539) envisages only limited
opportunities for mass labor migration from CEBMestern Europe based on the age and skill diffe®nc
between them.

“2 Although Cold War politics and the constructiortiué Iron Curtain prevented regularized east-west
migration (especially labor migration) between 1948 1989, these obstacles did not prevent all
migration. Political upheaval in Hungary, Polandg &zechoslovakia at different times during thes snt
millions of CEE migrants streaming westward, f@atance. Yugoslavia, which was not quite behind the
Iron Curtain, also sent many workers to Westerropean countries like Germany and Switzerland
(Wallace and Stola, 14; Fassmann and Hinterman8,1819).

“3 According to Eurostat, the approximate total pafiah of the CEEC10 accession states on January 1,
2001, roughly the midpoint of when these studiessve®nducted, was 102 million people (Krieger, 18).

** In addition, if one presumes, like Boeri and Bréick2000, a) do in their report, that only 35 petasf
the people who comprise this migrant total are gmeemployees, the effect on the EU15 labor markets
does not appear to be nearly as substantial as pgple might believe. However, a much higher
percentage of the immediate post-accession migrilbev were employed workers, especially in the UK
(Pollard et. al., 27; Briicker and Damelang, 34-31)s fact, along with the EU’s historic focus on
securing the free movement of labor, helps to eénplday the present analysis rhetorically equates
CEEC10 migrants with workers.

“5|n 1998, the next most popular destination (Aa$tattracted about twelve percent of the total CEE
migrants to come to the EU15 countries (Boeri anidcBer 2000, 126). In fact, Ortowski et. al. (2000)
project that CEEC10 worker migration into Austrigthe first decade after accession would add up to
about two to four percent of Austria’s total pogida, a considerable figure for that country intttiane
span (Zaiceva, 8).

“® In one scenario, the German migrant share isvasiotwelve percent (Alvarez-Plata et. al., 56).

" Another estimate of CEE migration potential basedhe EU’s experiences with expansion in the 1980s
concludes that while three to four percent of tiEC8 region’s gross population will shift locationest
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in the first fifteen years after their accessiomyabout 1.5 to 2 percent of their net populatidth do so
(Straubhaar 2001, 7). A further forecast of CEEratign based on the free mobility of Greek, Spaaisth
Portuguese workers in the EU determined that betileee and five percent of the CEE’s population
could be expected to move to the EU15 labor marlggiseva, 13-16). Although that figure might seem
bit high to be included in the consensus model@ecthe author demonstrates visually (Zaiceva,tBa)
her estimates are indeed in accordance with theectauis figures.

8 Bauer and Zimmermann (1999, 36-37, 97-100) alsalect a survey of migration policy experts in the
CEEC10 and determine that their average expectafipppulation movement falls within the two to fou
percent range of consensus migration rate (2.6&p8r However, this survey has a very low respoate
(20 of 446 experts replied, for a response rate 48 percent), so its results should be utilizeith waution.

“9 Krieger (2004, 17-18) also predicts that aboutilian (0.99 to 1.1 million) CEEC residents should
migrate within the first five years of accessiois (Hirm intention” group). Although this divisioof
migrants into general inclination, basic intentand firm intention bands recalls Fassmann and
Hintermann’s (1998, 62) separation of their resgoiislinto general, probable and real migrationmate
groupings, the purposes to which these figuredaireg put is somewhat different.

*0 One of these unique limitations is that Krieg¢2604, 18) survey does not allow him to predict the
destination countries where these migrants woultbdmd work.

*1 Fertig and a co-author approach the question ofr@keand Eastern European migration potential
somewhat differently in a contemporaneous papeti¢Fand Schmidt). In this work, the authors use
historical immigration data from seventeen Europaash North American countries over nearly fortyrgea
to estimate determinant coefficients of migratibhese coefficients are then utilized to projectnatdign
potentials from four CEE countries (Poland, Hung&gzech Republic, Estonia) to Germany over twenty
years. Not surprisingly given Fertig’s other fing# these results demonstrate that the public idisquer
CEE population mobility is probably excessive (Fgand Schmidt, 20-25). However, as Alvarez-Plata
and her co-authors (2003, 27) discuss, if one patedes the highest estimate from these resultdhéor
entire CEEC10 over a comparable time period, onddvdiscover that Fertig and Schmidt’s projections
would equal roughly two-thirds of what Boeri andiBker (2000) predict. That figure would put Fesdigd
Schmidt’s conclusions somewhere at the low enti@tivo to four percent consensus discussed earlier.

2 please note that this potential is not just toftbld.5 member states but to anywhere outside of the
respondents’ home countries. However, since onbyiabix percent of respondents (and no one from the
Czech Republic or Slovakia) volunteered a destmatbuntry outside of Western Europe, one coulderg
that these authors’ results can be properly conopiaréhose of the other studies in this literarendew
(Fassmann and Hintermann 1998, 67). In fact, tliedangs may even make the authors’ contention of a
small EU15 migration potential even stronger beeafshe possibility of migrants leaving for placgker
than the EU.

%3 One piece even suggested that, including Russiand one hundred million people from this parthef
world would emigrate to Western Europe (Coleman3]324).

> Alecke et. al. (2001, 64) briefly discuss a numiiethese higher-end estimates, including the natiat
fifty million CEE migrants might soon be movingWestern Europe. Most notably, they describe aryearl
estimate by Franzmeyer and Brucker (1997, 89) fth& states that up to 680,000 people, or ab&utcO

1.0 percent of each sender countries’ populati@ic&a, 7-8), could emigrate from the Central Easop
Free Trade Area (CEFTA) countries (Poland, Hung@mgch Republic, Slovakia, Slovenia) annually until
2030. That would translate to nearly 1.2 millioropke per year from the entire CEEC10 for the next
several decades.

% |t should be noted that Sinn and his co-autho®®12 xvi-xvii) only run projections for the five tifie
CEEC10 economies that had the largest populat®okafd, Romania, Hungary, Czech Republic and
Slovakia) and then extrapolate to acquire the CEE{gfure.
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%% |In particular, Flaig (2001, 74, 76) determined thare than three million people from five CEE
countries (Poland, Hungary, Romania, Czech RepuBlavakia) would arrive in Germany within fifteen
years after EU accession. If one were to extrapdlase numbers for the rest of the CEEC10 aseSiral.
(2001) does, then one would arrive at figures #natclose to those of Sinn et. al.’s article.

*"In discussing cross-border commuting, especiali@éntral and Eastern Europe, one should probably
take care to make a distinction between the “fadseists” who embark on many short-term trips frifmair
homes every year to purchase goods that can thsolthat a profit in their home economies and peopl
who live in one country but work in another andssr¢the border on a daily basis to travel to anahfilweir
workplaces (Stola 2001, 94-102; Hars et. al. 2@86:257, ft. 5; Okdlski, 110-124). The former caodte
their origins in the Cold War-era Polish “suitcaslers” who would take advantage of the price
differences in the COMECON (Council for Mutual Ecomic Assistance) economies and their own
country’s relatively lax visa policies for visitirfgllow Eastern-bloc countries to earn a littleraxnoney
during the lean years of Communist rule. Once tB& Countries relaxed their mobility restrictionseaf

the Cold War ended, small-scale traders from ahe§e states became a common sight at the region’s
border crossings, train stations, and peddler'sketar In fact, these open-air markets became kraswvn
“comecon markets” in a nod to their origins (Czalkdl Sik, 715-716; Sik and Wallace, 697-698, 706;
Stola 2001, 94-98; Wallace 2002, 613). Althougtséhemall-scale traders are an important part of the
CEE’s incomplete circular migration pattern (Okd|sk06-107) discussed elsewhere in this literature
review, the more traditional cross-border commuigre shuttle to and from home and work in different
countries are the focus of this discussion. Crassidr commuting has a long history in the EU; for
instance, a 1964 Council directive on the free titylnf workers specifically exempted cross-border
commuters (or “frontier workers” in EU parlancedrin a rule that allowed member states to suspeind tha
right in cases of domestic labor-market instaleiit{Maas, 20, 66). This activity has been espgciall
popular in certain areas of the EU, such as irBérgelux countries and along the border betweenderan
and Germany (Huber and Nowotny, 34-39; Recchi, @2-However, although there are many case studies
(Greve and Rydbjerg; Gottholmseder and Theurlyo$s-border commuting in particular European
regions such as the Cross-Border Commuting in the@bstacles and Barriers (CROBOCOB) project
(Clasen, cited in Recchi, 70; Ruppenthal et. hh} examines six different such areas, Huber angdity
(2009, 31) claim that no study has thus far atteehpd investigate this phenomenon on a Europe-wide
level. Their effort in this direction employs EUlar Force Survey data and determines that crostebor
commuting is a relatively rare activity for EU werls, as only 0.6 percent of them report engagirig in
between 2005 and 2006 (Huber and Nowotny, 34). Evisrlow figure might be somewhat misleading,
however, as the majority of border regions repguat tess than 0.5 percent of their workers engage i
cross-border commuting (Huber and Nowotny, 35-36 overall average could be inflated because there
are several “hot spot” regions that possess camditihat make it considerably easier for workers to
commute across their borders, such as a shareddgagr long history of such travel. These arecsiie
the Czech Republic-Slovakia border, the Alsace-diog region of France, the Vorarlbdrgndin Austria,
and the entire country of Luxembourg (Huber and blimy, 34-41; Gottholmseder and Theurl, 97-101).
Huber and Nowotny also perform a regression armtgsdiscover the determinants of commuting in Whic
they find that shorter distances, language sintides;i and greater economic differences are comsjste
positive predictors of this behavior. Additionaltiiese authors contend that the results of thegtainoring
into question the idea that the end of the laba@ration derogation for the CEEC10 workers would
unleash a deluge of such commuters to the EU @efpitcasts to the contrary (Huber and Nowotny, 44-
48; Maas, 81). In other words, these results agittethe predictions of more “permanent” CEEC10 net
worker migration that argue that only a modestéase in their numbers should have been expectdteby
post-accession EU15 governments.

%8 please note that the following abbreviations aesliin this column for the sake of saving space:-BU
Bulgaria; CZ--Czech Republic; ES--Estonia; HU--Hang PO--Poland; RO--Romania; SK--Slovakia;
SV--Slovenia. Additionally, “percent” in the Estiteal Migration Flow column always refers to the
percentage of the sender-countries’ total populatiot the target region’s; in pieces where several
forecasts are reported, the medium or baselinegtion data are recorded in that column as well.
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Chapter 3: Statistical Models

For the millions of EU workers who labor in member states other than the ones in
which they were born and hold citizenship, the fact and effects of their preseheséan t
“foreign” economies are well-established in the popular and acatiimiature. These
workers provide necessary skills for, and occupy positions that are diffidultvtithin,
the host country and the companies that hire them. Most of these workers go about their
duties quietly and cause very few problems for their host countries’ politstainsy.
However, as has already been noted, the presence (or even the threat sktieepad
Central and Eastern European new member-state workers created coresiderabl
consternation among many EU politicians and their publics. For these individuals and
political communities, the operative questions then become the incentives fanehese
member-state workers to pick up stakes and move to the older members’ ecomaimies a
based on the magnitudes of those motivations, how many CEEC10 workers will take that
step in the long-term future. It is these matters that the following exalpiesearch
endeavors to address, starting with an explicit description of the researchdsgsoand
expected relationships that lie behind the statistical model that is corgtmotdified
and employed here. This model is also operationalized in the first part of thisrchapte
including a depiction of the data sources that provide the raw materials fouthyssbe
results of the various specifications of the main model are then presented anddattalyz
determine whether the initial expectations of the research hypothessstiafied. This
step includes an investigation of the projections of CEEC10 labor migration to the EU15
countries on the broader question of whether older member-states’ worries about this

phenomenon are justified and reasonable. Finally, the concluding paragraphs of this
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chapter appraise the augmented state of the literature’s collective Kgevatintra-EU

labor migration, especially that between poorer and wealthier memles. §this section
includes a concise case study of concerns about “welfare shopping” in the Eliilgspec
as it deals with the migration relationship between Poland and the United Kingdom, in an
attempt to provide some detailed context for the migration numbers forechstipgin
model.

Hypotheses and Operationalizations:

It is still a relatively rare occurrence for social scientists toiexid their relationships of
interest in explicit hypothesis statements. More often, these expectagara@uflaged

by the descriptions of their models or are assumed without much detailed expaoisiti

their origins; a good example of this practice is how Fertig (2001, 709-711) devedops hi
model that is the inspiration for many of the ideas and methods utilized by the present
study. Although they might seem a bit cumbersome, this analysis has decided tb@dopt t
stance that overt hypothesis statements are a useful tool for the reamaptelend

exactly what is under discussion and for the author to be as transparent as posstble a
the assumptions present in this investigation.

Dependent VariableHowever, before introducing the first such hypothesis statement, it
is necessary to describe the operationalization of the dependent variablestatistieal
models, change in net migration raten(;). The net migration rate is calculated by

taking the difference between the population inflows from and outflows to each migrant-
donor countr§ and Germany during the year in question (1960 to 2003) and then
dividing that figure by the population of the sender country (Hatton, 411). Although it has

been stated previously, it bears repeating that net rather than groev47ai)
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migration is utilized here because the former concept represents the nitcallyol

salient permanent migration, is cited more commonly in the literature, arss i&kigy to
overstate the magnitude of the effects of labor migration on the receiverycount
Additionally, any forecast of medium to long-term labor migration, the subjeltsof t
research, should concern itself with net rather than gross migration bdoagsee of the
flow of the net migration stream could strongly impact the likelihood and magnitude o
permanent migration from one place to another (Fertig, 712). The change in raiomigr
rate rather than the net migration rate itself is utilized as the dependabtevaince that
step follows the example of some important parts of this literature (FBdegi and

Brucker 2000), permits this model to examine (with the addition of level and change in
level independent variables) both the short and long-run determinants of laboranjgrati
and allows for acceptable forecasts of future intra-EU labor migrationi(@uweBricker
2000, 116). The migration rate rather than per capita migrant stock is employetdds pa
the dependent variable because although both the speed with which migrants iag enter
a receiver country’s labor market and their total numbers there mattseghgli a high

arrival rate seems to engender a greater political response than a largajdyumisfrant
population. In addition, most of the relevant stutlieghis field (e.g., Hatton; Zaiceva;
Fertig; Fertig and Schmidt; Alvarez-Plata et. al.) use migratiorragter than migrant

stock as their dependent variable and migration rate more directly capigiamic
nature of the phenomenon under study here. Finally, due to the significant autooarrelati
(AR(1) process) that is present in data from previous studies employingulifferms

of the dependent variable (Hatton, 412; Boeri and Briicker 2000, 116; Fertig, 713), a one-

year lag of the net migration rate is included in the models under investigation.
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HypothesesSince the economic determinants of migration play such a critical role in
previous studies of this activity, it is appropriate that the hypotheses reldtetée
factors are examined first by this discussion.
Hypothesis £Differences in economic conditions between migrant recipient and sender
countries impel poorer-state workers to leave home and take jobs in more prosperous
states.

Hypothesis 1aThe greater the discrepancy is in average wage rates between tw
countries, the more workers will migrate from the low wage region to the tagk ane.

Hypothesis 1bThe larger the unemployment rate is in a potential migrant-donor
country, the more workers will leave the area of high unemployment; the larger the
unemployment rate is in a potential receiver country, the fewer workerntsgvdl be
attracted to that economy.
This collection of hypotheses and variables is derived directly from micrbAewe
classical economic theories of migration and follows in the tradition of Hattb®95j,
Sjaastad’s (1962), and Harris and Todaro’s (1970) work. The general notion here is to
capture the wage gains achieved by workers who shift economies, adjusted by the
chances of finding a job in the recipient country. Those wage rate gains are
operationalized as the change in the ratio of the receiver-country’s aveaggeo that
of the sender country in each year of the study. Changes in the level of this independent
variable are again employed here rather than the levels themselvesmsodaisan
examine both short and long-run determinants of the migration rate. Additionally, a one-
year lag of the wage ratio variable is included in these models to examirreninet
regressor persistently impacts changes in the migration rate. One shatfzhna
positive relationship between changes in the wage rate ratio (and the laggethisag
ratio) and changes in migration rates because rational workers aréeepemaximize

their earnings whenever possible, subject to the costs of moving and other economic,

political and social barrietshat make it difficult to fully engage in that wage
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maximization process. Unfortunately, comprehensive and comparable wage rate data
across many countries are not available for any substantial length ofdithes seesearch
follows the example set by several other works in this field and utilizes tiv@hag of
Maddison’s (2003) purchasing power parity per-capita GDP data (1990 international
Geary-Khamis dollars) as a proxy for income instead. By no means is thisugidrsa
perfect one because employment rate and population issues are folded into thig™incom
information, but these data are the best-available approximation of wage figtives
literature (Fertig, 712; Boeri and Briicker 2000, 114, 153-154). In addition, the
underlying purpose of including this independent variable in the analysis ist@testi
what sorts of economic gains induce workers to move from one country to another.
Although per-capita GDP is not a flawless substitute for wages, espetialtynsany
migrants earn less than the average wage in the host economy, it can stand gesaf wa
one is interested in the changes of economic rewards that migrants could expect by
altering their places of employment.

Just as with utilizing per-capita GDP data for wages above, a minor substitution
for the unemployment statistics is also performed here in that employignameist
(defined as one hundred minus each country’s unemployment percentage) are used
instead of the raw unemployment data. There are both pragmatic and sidisbas for
this decision; from the former viewpoint, using employment rather than unemplbyme
figures avoids the problem of taking the natural log (In) of the null unemploymest rat
reported by a few countries at certain points in the relevant time sartes. ¢ase of the
latter perspective, making use of employment rather than unemploymeesfigur

transforms the expected relationships into a more intuitive structure. Sakbgifan
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increase in the employment rate of the host country should make it more\atracti

labor migrants, which should increase the rate at which they flow to thaiergcstate.
Conversely, an increase in the employment rate of the donor economy should reduce the
flow of workers out of that economy and make it more attractive to returningmigr
workers, thus reducing the overall outmigration rate. As with the GDP ratio data
described above and for identical reasons, both the change in the sender and receive
country’s employment rates and a lag of each rate are included in these. mbeeds

seem to be some differences in the liter&toker whether including both sender and
receiver-country employment as separate variables or putting them imtigets as a

ratio of receiver to sender-country unemployment is more appropriate. Froneasf eas
calculation perspective, especially for the projections, it might be adeigabisert both
employment variables separately. However, for the sake of consistencipewsDP

ratio’s operationalization and for expository reasons (a ratio betterssggréhe notion

that sender-country workers improve their chances of finding jobs by moving to the
receiver economies), this option might be the better alternative. Since thasimnea

this point in the literature appears to be unstable, models with both the two employment
variables treated separately and a ratio are created here to deiéth@reis much
difference between their results and utility. As the logic of the GITiB variable’s
relationship to the dependent variable would dictate, one would expect that the receiver t
sender-country employment ratio should also have a positive relationship withienigrat
rate since the improved odds of finding a job in the host economy over the sender one
should attract rational migrant workers to the receiver country.

Hypothesis 2The presence of a history of migration from one country to another makes
it more likely that current worker migrants will continue that pattern.
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This conjecture is a direct outgrowth of the historical-structural ideadcall
network theory, which asserts that economic migrants create webs of isbegder
relationships that make it easier and less expensive for later migranthé&@ame
places to take similar journeys. The social capital that is invested enréflaionships
reduces the risks and costs for later migrants in terms of finding a job, housing,iahd soc
services. In fact, once a critical mass of migrants is reachedaitaas over and this
pattern of worker movement becomes self-perpetuating (Massey et. al. 1993, 448-450;
Massey et. al. 1998, 42-45). This idea is operationalized here as the stock of sender-
country migrants living in Germany during the year in question divided by that donor-
country’s population. These stock data are divided by the population figire
appropriate countries because if network theory is accurate, the greatendbatration
of a sender-country’s population in one place, the more interconnected should be the
webs of “friends and family” present in that country and the more that they should
influence the decisions of other labor migrants to move there. Overall, one shoulid expec
based on network theory that the greater the concentration of a sender-couigngrgsm
in a receiver country, the higher the migration rate from that donor country to the hos
should also be. In contrast to how the economic variables are operationalized, the first-
order lag of migration stoéls not used here; rather, the level variable is employed
instead. This step is taken because the current level of migration stock shagddefl
migrants’ decisions about moving to a new economy, not last year’s stock antaant. T
migration stock represents the result of many years’ worth of migration, isritidt
accumulation of people over the decades that influences later workers to $tafhewmt

economy. It should be noted that at least two past analyses in this litecahedacquite
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different conclusions about the effect that a country’s migrant stock has omgtiagian

rate from that place. Fertig (2001, 15) determines that this stock has a neffativere

labor mobility from the country of interest, a result that he attributes to a crguedt

effect (earlier migrants take job opportunities away from potential daes and thus
discourage them from leaving home). Zaiceva (2006, 14), however, discovers a positive
relationship between the extent of migrant networks and migration flows froseiler

to the receiver country. In short, the difference between what this anabdistprand

what at least some authors find acts as an extra motivation for the current work.

Hypothesis 3Countries that have a greater ability to absorb foreign workers into their
economies are more likely to attract those workers than countries that darswt

The genesis of this hypothesis lies in both neo-classical economic and dual labor
market (another of the historical-structural perspectives described itetlaguie review)
theories. An economy with a large number of unfilled jobs, the way in which this variable
is operationalized here (the number of host-country vacant positions in each yeea divi
by that country’s civilian labor force), is naturally attractive to a atigg labor force as
it is an indication that a need for foreign labor exists in that potential host ezonom
However, the presence of these job openings is not only a suggestion to prospective
migrants that work is available in the receiver economy, it could also be atbiginthlis
economy is not producing the “right” kinds of workers to staff all of its neededqrsiti
As dual labor market theory asserts, when an economy reaches a higher level of
development, certain jobs become unsuitable for even the most desperate host-country
workers to take. Nonetheless, these jobs must be performed no matter how distasteful
they are to the receiver-country workers, so the companies involved in providiag thes

services must turn to foreign labor to execute these tasks. In short, the inofusidm
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employment rates and what this research calls absorption capacitgscribing related

but not identical push-pull determinants of labor migration. Generally, one would expec
that an increase in this absorption capacity leads to a corresponding incri@sedt

rate at which migrants arrive in that Hosticonomy. Just as with the other economic
variables described in the discussion of Hypothesis 1 and for the same reasons, both the
change in absorption capacity from year to year and a one-year lag ®f¢heflthat

capacity are utilized in the statistical models. This decision also provikgee of

continuity of treatment for all of the economic independent variables in this analysi

Hypothesis 4 Political conditions in, and policy choices made by political actors in,
sender and receiver countries affect the rate at which migrants enteceher-country
economy.

Hypothesis 4aThe presence of a policy of free worker mobility between two
countries makes it more likely that workers will move from the state with tlagev
economy to the state with the more prosperous one.

Hypothesis 4bThe adoption of a government-sponsored guest worker program
between two countries accelerates the net migration rate between dhethdrhost-
country’s perspective.

Hypothesis 4cHost-country governments that subsidize foreign worker
repatriation programs will experience decreases in their net migrates r

Hypothesis 4dThe existence of political turmoil in migrant-donor countries,
including wars and coups, promotes higher net migration rates to host-country
economies.

Hypothesis 4eRegime differences, particularly those between authoritarian
sender countries and democratic receiver states, encourage greatef matdabor
migration from the host country’s point of view.

Although this fourth main hypothesis does not seem like it should be very
controversial, as has already been demonstrated several theories and®bserve
migration have brought into question the utility of political attempts to control labor
migration. For instance, Boeri and Brucker (2000, 119) find that the expiration ofe¢he fre
movement derogation for the Southern European EU member states had littlereffec

the flow of Spanish, Portuguese and Greek workers to the wealthier EU countridg and t
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European Commission (2006, 14) argues that the transitional arrangements for the
CEECS8 member states only delay labor market adjustments between EUesountri
Additionally, economic theories of migration contend that this phenomenon does not stop
until the underlying (economic) causes of migration behavior have been addresse
Network and cumulative causation theories also maintain that once migratienmpatte
established, it is extremely difficult for governments to alter them.

Each of these five political and policy-related hypotheses are operatezhali
through the use of dummy variables, just as studies of migration have done previously
(e.g., Boeri and Briicker 2000; Fertig; Zaiceva). The first dichotomous indepiende
variable, the one for free mobility of workers, is defined as a one if freemment
existed between Germany and that donor country for the year in question and a zero
otherwise. That definition implies that this variable is a one for the followongtdes
from the relevant years to the present day: the remaining EEC6 countries hE968&;, t
Ireland and Denmark, 1973; Greece, 1989; Spain and Portugal, 1992; Austria, Finland
and Sweden, 1994 (Biffl, 156; McCormick, 140, 158; Hailbronner, 30-32). The guest
worker program dummy is operationalized similarly to the one for free iyplilis
coded as a one if a recruitment treaty was in force between Germarneawdintry in
guestion during that year and as a zero in all other cases. Based on the iaformati
provided by Bauer et. al. (2005, 206) and Meyers (2004, 127), this variable is a one for
only the following states and years: Greece, 1960-1973; Italy, 1960-1973; Portugal
1964-1973; Spain, 1960-1973; Turkey, 1961-1973; Yugoslavia, 1968-1973. A converse
policy to worker recruitment, one of actively repatriating foreign warleed their

families to their countries of origin, was pursued by the German governmentithes
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during the time period of interest: for a total of eight months in 1983 and 1984 for all
former beneficiaries of th@astarbeitemprograms; in 1996 and 1997 for refugees from
the Yugoslav civil wars; and in 1999 and 2000 for refugees from the Kosovo conflict
(Bauer et. al., 214-215; Meyers, 132-133, 136-137). That fact implies that this dummy
variable is coded as a one only in 1983 and 1984 for the six countries that once had
worker recruitment treaties with Germany, and in 1996, 1997, 1999 and 2000 for
Yugoslavia (which by this point consisted of only Serbia and Montenegro).

The fourth dichotomous variable utilized in this study is the one for sender-
country political instability, which is included in this analysis upon the assumption tha
wars, coups and other national political problems produce migrant flows to safer
countries. Boeri and Briicker (2000, 120, 154) report that the inclusion in their models of
Yugoslav data from the 1990s has some effect on their coefficients but an overall
negligible impact on their projections. However, this research broadens Bderi a
Brucker’s notion of political instability to include coups and other incidents of sudden
regime transition in the country in question and has determined that it is worthahile t
include this more extensive operationalization in its analysis out of an abundance of
caution about the results. That fact implies that this variable is coded as a st foot
Yugoslavia during the war years (1991-1995, 1999) but also for Greece (1967, 1974),
Portugal (1974), and Turkey (1960, 1971, 1980) as well. The final political dummy
variable concerns how regime differences affect migration flows, astimes that
workers are often pushed out of authoritarian regimes to democratic ones for conom
and political reasons. Since the receiver country (Germany) was a @esndaring the

entire time under examination here, the question then becomes how to operationalize
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what an authoritarian regime is for this study. For the purposes of this research, a
authoritarian regime is one that can be labeled as “partly free” or @edtds defined by
the combined score of the civil liberties and political rights scales presarffeeedom
House’s? well-respected annual publicatieneedom in the WorldThis definition

means that this variable is scored as a one for each of the following coanttissts of
years: Greece (1967-1973); Portugal (1960-1975); Spain (1960-1976); Turkey (1960-
1961, 1971-1973, 1980-2003); and Yugoslavia (1960-2001).

The only remaining independent variable operationalizations are the ones for the
fixed- effects variables employed by this study. Fixed-effeatmkles are utilized for
values that either do not change or shift very slowly over the course of the tiogkqfer
interest (Zaiceva, 14). These relationships pose special challengesferseties
analysis such as this one because independent variables must vary in order to avoid
serious statistical complications (and if this concept is to be at all mealhitdpwever,
since these variables do have different values across the countries in thegatiay
vary cross-sectionally if not chronologically), they can be included in aelimvay in
this analysis without creating grave statistical difficulties.

Hypothesis 5Time-invariant, or limited time-variant, factors can play importafés in
determining the net migration rates between countries.

Hypothesis 5aAs the quality of life (level of development) improves in migrant-
sender countries, the less likely it is that workers will move from a donor toieerece
economy.

Hypothesis 5bLanguage similarities between migrant host and donor countries
increase the likelihood that sender-country workers will take jobs in the host country

Hypothesis 5¢The further that workers must travel to take jobs in other
countries, the less likely it is that they will undertake that journey.

Hypothesis 5dMigrant-sender and receiver countries that share a border with one
another are more likely to have high net migration rates between them than gamngar
of countries that do not share a border.

Hypothesis 5eThe presence of a global city in a migrant-sender country reduces
the likelihood that workers will cross a state border to start work in another country
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The initial country-specific time-invariant independent variable of ietdrere is
the one dealing with the level of developntdof the migrant-sender countries. This
variable is operationalized as the 2003 value for the Human Development Index (HDI)
scoré? of each country (United Nations 2008, 25-26). The higher the level of this index,
the better the quality of life is in that country (and thus the lower the charect®br
workers from that country will be induced to take jobs in other states). The HDI is a
measure of well-being of most UN members’ citizens that takes into acuojotst
standard of living (as the economic variables described above do) but literagtj@duc
and health matters as well (United Nations 2008, 355-356). The variety of information
sources and the multiple measures of quality of life that the HDI empl@yesthat it
can be included in this analysis without generating serious multicollinearity prables
Boeri and Briicker (2000, 154) assert, the relative HDI rankisfghe countries in their
analysis is fairly steady over the time period of concern. Therefone tevegh states’
relative HDI positions may change somewhat over time, they do not do so enough to
prevent their use as part of the fixed-effects estimators. The adoptlua pfésumption
is reasonable given its use in this way not only in Boeri and Briicker’s (2000)iaailys
also in Fertig’s (2001) and Zaiceva'’s (2006) as well. The effort that msgnaunst
expend to overcome language differences between their country and that of their host
economy is one part of the obstacles to worker mobility that Sjaastad (1962, 8%e65) re
to as the “non-money” mental costs of migration. It thus stands to reason that &anguag
similarities between countries should make it easier for sender-counkgra/to take
jobs in a host economy and thereby increase the net migration rate betweenhiodm

is exactly what Boeri and Bruicker (2000, 120-121) determine in their analijsé®e T
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countries in the current sample (Austria, Luxembourg and Switzerland) usaiGasm
their sole official language or as one of their official languages @nthas coded as a
one for this variable.

The next two country-specific variables are closely related to eachbathers
shall be seen momentarily, are not identical in their theoretical implhsatGravity
models of migration (Ravenstein, 1885, 1889) posit that a person’s propensity to migrate
decreases with increasing distance between their home and destination. Eratexpl
is not a behavioral one and has thus been downgraded in importance in recent migration
models, but it can still be included in a larger model such as the present one as a
descriptive variable. Zaiceva (2006, 14, 28) and Boeri and Briicker (2000, 120) come to
different conclusions about the utility of this variable, so it is even more imptotant
include it here in order to determine which author is more likely to be cobeat their
inferences on this point. This variable is operationalized as the air distantmmetkrs
between the capital city of the donor country and Frankfurt am Main, a major German
economic hulf. Even though the hypothesis that avers that neighboring states should
have a greater migration rate between them than those that do not share a bbtder mig
seem like a variant of the gravitational model described above (with a distanee of ne
zero for migrants who live and work right along the border), matters are sonraateat
complex than that. Border areas often share historical, linguistic and cuiltufafises
that make migration within them seem edSititan even moving one hundred kilometers
within one’s own country to a place that does not have these connections. Therefore, both
the distance between capitals variable formulated above and a dummy varilaleifig

a border with Germany are included in this analysis. Due to the very real |oyssibi
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multicollinearity here, however, regressions with and without either and both ef thes
variables are performed and checks are made for the presence of this issumal The f
time-invariant independent variable of interest here involves the presenceaba “g

city” in the country of migration origin. The global city concept comes fiioen
historical-structural school of thought known as world systems theory (Masssdy

1998, 40-41). This theory suggests that much of the globe’s economic activity has
become concentrated in only a few cities that attract large quanfis&gdled and

unskilled labor. The presence of one of these metropolises in a migrant-sender country
reduces the migration rate to other economies because the global @y/aeevmagnet

to migrant workers of all stripes and thus limits the need for cross-borgeation.

Since global cities do not develop rapidly and there is considerable inertia istétes

once they are established, this variable can be considered as time-irexgratitough

they may change somewhat over the years. The operationalization of thidevigria
provided by Friedmann (1986, 72), who has a list of prifffaryre-country global cities

that serves as this research’s list of such world centers of commerce arn ifiches
inclusion of this variable appears to be unique to this research, and should therefore be a
valuable addition to the literature on the question of migration determinants.

Data, Methods and Procedures, and Mode Construction:

Although the political and fixed-effects variables are operationalizedhaddata

sources are provided above, the origins of the other variables’ data are not dekeride
because they are somewhat more involved than the ones that have already been
discussed. The net migration data for the dependent variable in this analysis, the annua

change in net migration rate for each of the twenty-two donor countries to iBer@na
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obtainable from the German Federal Statistical Offgtat(stisches Bundesanibr all of

the year¥’ of interest. It should be noted (Fertig, 712) that the Statistical Offidadss:
returning ethnic-German migranisussiedley from these counts. The population d4ta

that are necessary for the denominator of the dependent variable’s operationadiza

found in multiple issues of the United Nations’ anriDamographic Yearboolas is a

fairly common practice in these studies (e.g., Fertig and Schmidt, 20). The bulk of the
migrant stock dafa (1967 to 2003) is also available from the German Federal Statistical
Office, but not aft? of those figures can be found there. These data must be supplemented
by migrant stock data located in the 1961 German national census and then interpolated
to provide figures for the years 1962 to 1966. Interpolation is not always the most
accurate strategy to employ in these cases, but the steady inaneaggsint stock noted

for most of the sender countries for a few years after 1967 give comfottshatild not
adversely affect this study’s results.

The economic data that form the basis of a large portion of this analysis are
available from a variety of sources. As indicated earlier, the per capia(wage level
proxy) figures are derived predominarflfrom Maddison (2003), just as in many other
previous studies of this question. Finding consistent unemployment data for all of the
countries in this study is somewhat more difficult due to the different stantiatds t
national statistical agencies utilize for this figure. However, OECD (20085 data set
that covers virtually all twenty-two countries and that conforms to InterredtLabor
Organization (ILO) standards for this figure. Just as Boeri and Brucker (2000, 154) and
Fertig (2001, 712) must, however, these unemployment figures are supplemented by

national statistical office figures and other souttedere necessary. The OECD (2008)

116



labor force statistics database referred to earlier also grantyitfedabor force figures
required to calculate the absorption capacity variable. The German unfilleccpcies
information needed to complete that variable is also provided by an OECD database, but
these data are from their Main Economic Indic&tassurce instead. Table 3.1 provides
some summary descriptive statistics for the dependent variable and thenparsant
independent variables in this analysis.

Methods-The procedures by which the forecasts of CEEC10 labor migration are
calculated here are somewhat complex, but this section attempts totexplesse steps
as clearly as possible. First, the overall model, including all of the variddsesibed
above and using the data from 1960 to 2003, is analyzed with twenty-two dummy
variabled® (one for each country-specific fixed effect) added to it (Allison, 9, 21-23).
This regression employs the FGLS technigue because of the groupwise leestisity
that is preseff in these panel data (Baltagi 2008, 87-91; Baltagi 2009, 99, 133; White);
the data’s autocorrelation is accounted for by the inclusion of the lagged dependent
variable. The coefficients for these dichotomous variables become the dag for t
dependent variable in a separate OLS regreSsivith the fixed-effects independent
variables listed in the discussion of Hypothesis 5. The fixed-effects vartbhtesre
significant predictors of the countries’ dummy coefficient values then eehac
country-specific fixed- effects coefficients in the migration prapecimodels. These
forecast models employ the long-term (steady-state) coefficiertie aidependent
variables of interest, which are calculated by dividing the non-change in tefétients
by the one for lagged migration rate (see below for the equation that demartkisate

process). This step is appropriate since this analysis is interestedzingithe steady-
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Table 3.1: Descriptive Statistics for Selected Variables in All-Counit§ Begressions

Variable Name Mean Standard Deviation
Net Migration Rate 0.00019 0.00107

Ln (GDP Ratio) 0.12774 0.44919

Ln (German Employment) 4.55655 0.03320

Ln (Donor-Country Employment)4.54348 0.04841

Per Capita Migrant Stock 0.00719 0.00990
Absorption Capacity 0.01273 0.00705

Free Movement Dummy 0.36 0.481

HDI 0.93098 0.04630
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state determinants of migration and this action eliminates short-term iomgrat
determinants from the projection equation. The projected rates of migration torgerma
from the CEEC10 member states can then be calculated for each of these new EU
member states using the relevant data points for 2003 and particular assumptions about
economic convergence, employment and other economic and political factors. The
standard figures for these forecasts have been assumptions of a two-pezaent ra
economic convergence and no change in the employment difference, but as sleall be se
below many different scenarios can be validly explored here. At this stage @foicess,

the migrant population numbers for each country can be computed given eachayear’s r
and that country’s 2003 populatfSriigure. Once this task is complete, a migration
extrapolation to the entire EU15 can be made given these migration projections to
Germany and further assumptidhabout the distribution of CEE migrants in the EU15
member states (Boeri and Briicker 2000, 116-128; Fertig, 712-718; Zaiceva, 12-15, 32-
33).

Modet-The overall statistical model that is employed in this analysis canitienain
extensive form as:

Amrg = BrAIn(wi/wg) ¢ + B2AIN(&): + BsAln(eq): + Pa(msy)t + PsA(aG) +

Beln(Wi/Wg)r.r + Brn(&)e1 + Beln()r1 + Po(aG)r1 + ProMrgrr + PriFMy + P1o2GW; +
B1aWR; + B14PT: + PB1sRD: + B1sCOUNTRY

where my is the migration rate of donor-country residents to the receiver countryrin yea
t; wy and vy are the wage (GDP) rates anced @ are the employment rates of the
receiver and donor country, respectivelyymepresents the migrant stock of the donor
country in the receiver country;atands for the absorption capacity of the receiver

country; FM refers to whether the host and sender countries had a free movement of
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workers deal between them; GW represents whether the two countries in question had a
formal guest worker arrangement; WR denotes whether the receiver couhtny ha

active worker repatriation program; PT corresponds to whether the donor country was
experiencing political troubles (a war or coup, for example); RD sigmifiether there

was a regime difference between the receiver and donor country duringthe ye
guestion; and COUNTRY stands for the five country-specific fixed-effdictnmy

variables described previously. In those models where the ratio of the emplogtaent r
are used, the appropriate variables are replacednfs/e;); and In(@'ey):.1. Following

Boeri and Brucker (2000, 116) and Fertig (2001, 716-717), the projection models utilize
the long-term coefficients of the independent variables of interest, which can be
calculated according to the following equation:

mry = @d-Bromss + Be/-Bro)in(Wiiwa) + Br/-ro)in(a) + (Be/-Bro)in(es) +

(Bo/-Br0)aG + B1v/-P1)FM + B1/-B1dGW + (B13-f1o)WR + B14-P1o)PT +

(B15/- B1gRD + (16/-B10) COUNTRY

where my is the steady-state (long-term) migration rate from the donor country to the
receiver country. Due to the expected negative sign of the lagged migratieanable,

this coefficient must be multiplied by a negative one to avoid alteringythigbgium
relationships between the other independent variables and the migration rate.
Regression Results:

In general, the outcomes of the full model that utilizes all twenty-two courdatsare

in line with what is expected in the hypothesis generation section of this chapter.
However, there are a few serious, and several minor, exceptions to that istabetnare
explored at length in this section. Table 3.2 contains the outcomes of the complete basic

model’s analysis and, although most of the relationships appear as predicted pableas
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Table 3.2: Estimation Results for Complete Basic Model

Coefficientt-value
Change Ln (GDP Ratio) 0.0025690 8.36
Change Ln (German Employment) -0.0008386-0.32
Change Ln (Donor-Country Employment)0.0018582 -3.17
Per Capita Migrant Stock -0.0087352-1.32
Change Absorption Capacity 0.0585510 9.14
Lag Ln (GDP Ratio) -0.0001201 -2.03
Lag Ln (German Employment) 0.0002347 0.30
Lag Ln (Donor-Country Employment) -0.0013142-4.83
Lag Absorption Capacity 0.0094848 2.36
Lag Net Migration Rate -0.3923536-14.42
Free Movement -0.0000103 -0.62
Guest Worker 0.0003943 4.02
Worker Repatriation -0.0006100 -3.71

Variable Name

Political Troubles -0.0002115 -0.91
Regime Difference 0.0000525 0.72
Australia 0.0047853 1.28
Austria 0.0052320 1.38
Belgium 0.0048161 1.29
Canada 0.0047379 1.27
Denmark 0.0048334 1.29
Finland 0.0048638 1.30
France 0.0048238 1.29
Greece 0.0051730 1.36
Ireland 0.0048945 1.31
Italy 0.0048080 1.28
Japan 0.0048958 1.31
Luxembourg 0.0050642 1.34
Netherlands 0.0049155 1.31
Norway 0.0048643 1.30
Portugal 0.0050033 1.33
Spain 0.0047412 1.27
Sweden 0.0048363 1.29
Switzerland 0.0047991 1.28
Turkey 0.0052760 1.40

0.0048245 1.29
0.0047522 1.27
0.0054575 1.44

United Kingdom
United States
Yugoslavia

Dependent variable: change in net migration rAterf;)

Number of observations: N = 946
Wald XZ (37) =521.52 (0.0000)
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sig
0.000
0.750
0.002
0.186
0.000
0.042
0.767
0.000
0.018
0.000
0.538
0.000
0.000
0.363
0.474
0.201
0.166
0.199
0.206
0.197
0.194
0.198
0.173
0.191
0.200
0.192
0.179
0.191
0.195
0.183
0.205
0.197
0.201
0.162
0.198
0.205
0.149



anomalous results are apparent to the reader even during a cursory eraroirtliis
information. The first is the null result (in the theoretically unexpectedtdirgdetween
change in German employmé&hand the dependent variable while absorption capacity
has a strongly positive relationship with change in net migration rate. Whilecarié w
anticipate that a positive relationship would exist between absorption tyaguadtithe
dependent variable, it seems strange that this association would be stronger than any
other in the model. Unfortunately, the operationalizations of absorption capacity and
German employment are essentially measuring the same aspect ofrttan@eonomy,

so these two independent variables are highly correlated (Pearson’s r = .608) with one
another. Since nearly all past statistical investigations of the detetwlamigration

flows use receiver-country employment as a factor and multicollinde#ya significant
presence here, the absorption capacity varialseropped from this analysis. This

action permits the theoretically expected strong positive relationshiyedetchanges in
German employment and net migration to manifest itself (results not showngveigw
there remains the issue of the Political Troubles independent variable’s paatcnd
weak association with the dependent variable. A thorough investigation of this eutcom
discovers that this observation is the result of a coding abnormality in &dlitaubles.

In other words, the years in which coups occurred in Greece, Portugal and Turkey just
happened to be years of considerable economic distress in Germany and thufiémes w
substantial return migration to these sender countries took place (for @ystaadrose,
134-135). If one limits the definition of this political instability variable évipds of

open military conflict as Boeri and Bricker (2000, 154) do, which in this case would

mean coding this new “War Only” variable as a one for Yugoslavia between 1991 and
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1995 (and also in 1999), the theoretically expected strong positive relationship between
war and migration appears.

Table 3.3 displays the results of the analysis of this new “modified basic model”
and sets the stage for the next part of the present discussion. In the sanmeafashi
before, most of the anticipated relationships between the independent and dependent
variables are observed, although there are some exceptions that must be commented upon
here. First, the free movement of workers dummy does not have a significant positive
relationship with changes in net migration rate. This null positive resultlis fa
consistent across different versions of this model and would normally lead one tb omit i
from further experiments. However, there are good theoretical and pragéisans to
keep it, such as the fact that other authors (e.g., Fertig 2001; Boeri and Brticker 2000)
discover significant positive relationships between the EU’s free worskility policy
and migration levels. Its presence is also necessary in the projection stepvwthether
this policy has any important effects on CEEC10 migration levels. Theréfer&ee
worker movement dichotomous variable remains in this analysis despite this
disappointing and unexpected outcome. The Regime Difference independent variable, the
one that measures freedom in the migrant-sender country, also has noasigpdsitive
relationship with changes in net migration rate. A thorough investigation into this
unanticipated result determines that many of the years where sevédoiior
countries had dictatorial governments were also years of generalized Euespeamic
difficulties. These problems would encourage return migration and thus disguise the
expected significantly positive relationship with the dependent varialitgough the

results of this data examinatiSrare not as clear-cut as they are in the case of Political
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Table 3.3: Estimation Results for Modified Basic Model

Coefficientt-value
Change Ln (GDP Ratio) 0.0020185 7.38
Change Ln (German Employment) 0.01027456.09
Change Ln (Donor-Country Employment)0.0024205 -4.44
Per Capita Migrant Stock -0.0197455-2.67
Lag Ln (GDP Ratio) -0.0003221 -4.71
Lag Ln (German Employment) 0.0008298 1.78
Lag Ln (Donor-Country Employment) -0.0010300-4.42
Lag Net Migration Rate -0.4319264-16.16
Free Movement 0.0000142 0.94

Variable Name

Guest Worker 0.0004520 4.61
Worker Repatriation -0.0006605 -3.85
War Only 0.0032484 4.46
Regime Difference 0.0000769 1.09
Australia 0.0008971 0.44
Austria 0.0015995 0.76
Belgium 0.0009428 0.46
Canada 0.0008429 0.41
Denmark 0.0009402 0.46
Finland 0.0010222 0.50
France 0.0009306 0.45
Greece 0.0017218 0.80
Ireland 0.0011094 0.54
Italy 0.0010311 0.50
Japan 0.0010183 0.50
Luxembourg 0.0012206 0.59
Netherlands 0.0010912 0.53
Norway 0.0009700 0.47
Portugal 0.0013097 0.63
Spain 0.0009819 0.48
Sweden 0.0009477 0.46
Switzerland 0.0009009 0.44
Turkey 0.0018882 0.90
United Kingdom 0.0009481 0.46
United States 0.0008128 0.40
Yugoslavia 0.0016625 0.78

Dependent variable: change in net migration rAterf)
Number of observations: N = 946
Waldy? (35) = 411.85 (0.0000)
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sig
0.000
0.000
0.000
0.008
0.000
0.075
0.000
0.000
0.346
0.000
0.000
0.000
0.277
0.662
0.447
0.646
0.681
0.648
0.619
0.651
0.421
0.589
0.618
0.620
0.557
0.598
0.637
0.527
0.633
0.645
0.662
0.370
0.644
0.692
0.434



Troubles, they are convincing enough to explain what happened with this variable. The
third unexpected result that is notable here is the negative and significant onenbibieve
dependent variable and per capita migrant stock. Although this association isrth acc
with what Fertig (2001, 714) finds, it contradicts network theory’s assertioa theger
stock of a sender-country’s migrants in a receiver country should persuaslétioow
potential migrants to move. This result is fairly, but not perfectly, consi$terbss
different variations of the modified basic model, which might initially lead oraggue

that Fertig's observation may be correct in this instance.

A far more important irregular result from this investigation can be @etécthe
relationships between the GDP ratio variables and change in net migratioAsat
expected, the GDP ratio change varidbles a very strong and consistently positive
association with the dependent variable; however, the lagged ratio variable has a
significantly negative relationship with change in net migration rate. No othewfpair
change and lag variables evinces this pattern of switching®Stugtsveen them, and it is
unclear from a theoretical perspective why such a variation would occirapitvmeans
in terms of the data. This relationship anomaly has tremendous implications for the
projections in this analysis because it suggests that as the GDP rationbwstaee
countries shrinks, more people are induced to move from the sender countries to the
receivers. Although this conclusion might make some degree of sense in terms of
regional integratiolf theory, shrinking economic differences between Germany and its
sender countries should not create larger motivations for workers térove the

latter to the former.
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Whenever an unexpected result such as this one materializes in an investigation,
several potential reasons for it could be present. One possibility is that tbtecatat
technique used to analyze the data is misapplied, faulty or inappropriate for tlegrprobl
at hand. After careful consideration, however, this option is rejected becauge a ver
similar technique has been successfully employed for this problem in the pag) (Fe
and all relevant considerations to choice of methodologies (e.g., panel data,
autocorrelatiof?, heteroscedasticity) seem to be addressed here. However, the country-
specific variables that Fertig utilizes are not strictly necgdsathe projections
(Brucker and Siliverstovs), although it would be preferable if they were included.

Secondly, there could be problems with the data set itself. That concern is
especially relevant given the apprehensions that previous alitfBwsri and Briicker
2000; Fertig) have about migration data from Yugoslavia, particularly duringahe
years of the early to mid-1990s. These points are tested by removing the Vulgtala
from the modified basic model and by doing the same to all donor-countries’ data from
1991 to 1995. In neither case are there any appreciable changes in the signicarsgnif
of the lagged GDP ratio variable, although omitting the Yugoslav data does maleethe fr
movement of workers dummy significant (figures available upon request). Another
potential data set problem is that the political and economic changes engendéesd by
end of the Cold War in Europe altered migration patterns to the point that results that
would have seemed unbelievable prior to 1991 may now be correct. This option is
examined by placing a dummy variable called Post90 in the modified basic moes t
whether there is any significant difference between the relevant tinoelpér terms of

the independent variables’ relationships with change in net migration rate, anthinyg
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the analysis again using only data from befbi®91. Even though the post-1990 dummy
does not demonstrate any significant differences between the time pdréods, t
experiment that only utilizes the pre-1991 data does (Table 3.4). Of particular
importancé?’ for the purposes of this discussion is the fact that both the change and
lagged GDP ratio variables are now significant positive predictors of the dependent
variable. It remains unclear what specific alterations in the data wouldduhte@this

result, but there is at least some evidence here that the end of the Cold Wardmodifi
some important features of the migration variable relationships.

Yet another possible cause of the unusual result for the lagged GDP ratio variable
is that it is interacting with other independent variables in the model (justdga ption
capacity and German employment do earlier). Of particular concernreefeea
insignificant substantive dummy variables for free worker movement and regime
difference along with the country-specific dichotomous variables at the ¢hd wiodel.
Eliminating the insignificant dummies has no effect on any other independentesiiabl
the model, but some interesting results come about when one removes the country-
specific variable® from the equation (Table 3.5). For example, the sign and magnitude
of the migration stock variable switches from significantly negative tgniigcantly
positive. However, of far more interest to this analysis is the fact thatgiped&DP
ratio variable is now an insignificantly positive predictor of change in ngratnon rate.
This observation indicates that it is possible that the country-specifibhesriare
masking the true and predicted positive relationship between these two vahabbds.
is the case, it might be acceptable to use these coefficients to forec@BHE®&10

worker migration. What this decision implies is that these projections woutcgtrea
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Table 3.4: Estimation Results for Modified Basic Model (1960-1990 Data Only)
Variable Name Coefficientt-value sig

Change Ln (GDP Ratio) 0.002802715.09 0.000
Change Ln (German Employment) 0.01742431.54 0.000
Change Ln (Donor-Country Employment)0.0028387 -6.69 0.000
Per Capita Migrant Stock -0.0315602-4.00 0.000
Lag Ln (GDP Ratio) 0.0000791 1.80 0.072
Lag Ln (German Employment) 0.0009011 1.38 0.167
Lag Ln (Donor-Country Employment) -0.0017432-6.63 0.000
Lag Net Migration Rate -0.4086896-17.37 0.000
Free Movement 0.0000252 1.54 0.123
Guest Worker 0.0005740 6.47 0.000
Worker Repatriation -0.0002496 -1.40 0.161
Regime Difference 0.0000433 0.71 0.480

Australia 0.0038526 1.63 0.104
Austria 0.0048343 2.02 0.043
Belgium 0.0038795 1.64 0.102
Canada 0.0038013 1.60 0.109
Denmark 0.0039316 1.66 0.097
Finland 0.0039714 1.68 0.094
France 0.0039028 1.65 0.100
Greece 0.0047191 1.94 0.053
Ireland 0.0038201 1.61 0.107
Italy 0.0038954 1.64 0.102
Japan 0.0039675 1.68 0.094
Luxembourg 0.0044184 1.86 0.063
Netherlands 0.0041074 1.73 0.084
Norway 0.0039649 1.67 0.094
Portugal 0.0039744 1.67 0.095
Spain 0.0036962 1.55 0.120
Sweden 0.0039474 1.67 0.096
Switzerland 0.0040858 1.72 0.085
Turkey 0.0044387 1.85 0.064
United Kingdom 0.0038678 1.63 0.103
United States 0.0038552 1.62 0.104
Yugoslavia 0.0045538 1.89 0.059

Dependent variable: change in net migration rAterf;)
Number of observations: N = 660
Waldy? (34) = 843.00 (0.0000)
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Table 3.5: Estimation Results for Modified Basic Model without Country-Spesific
Several Dummy Variables

Variable Name Coefficientt-value sig

Change Ln (GDP Ratio) 0.0024570 9.75 0.000
Change Ln (German Employment) 0.01213066.25 0.000
Change Ln (Donor-Country Employment)0.0013465 -2.84 0.005
Per Capita Migrant Stock 0.0020583 0.96 0.336
Lag Ln (GDP Ratio) 0.0000347 1.30 0.195
Lag Ln (German Employment) 0.0003458 2.22 0.027
Lag Ln (Donor-Country Employment) -0.0003338-2.13 0.033
Lag Net Migration Rate -0.3456958-13.96 0.000
Free Movement 0.0000046 0.52 0.603

Dependent variable: change in net migration rAterf;)
Number of observations: N = 946
Waldy? (9) = 352.22 (0.0000)
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countries as if their citizens have the exact same incentives to magchtbese forecasts
would forego the use of the time-invariant variables listed in Hypothesis 5. \Nisile t
outcome is not what this study intended from the beginning and it representsieesacri
of part of the model’s explanatory value, the results of Bricker and Siliver$2os)
tests of the forecasting power of various estimators should eliminatitbaby about the
propriety of this step. What these authors discover is that, although other estimator
outperform GLS estimators more generally, there is very little diftefébetween the
forecasting performance of GLS estimators that utilize time-iavavariables and those
that do not. In other words, estimating the model without the country-specifitsedied
then conducting a projection using those estimators is legitimate.

A final potential reason for these unusual results is that this analysis dgscove
something new about the European migration system; in other words, there is nothing
wrong with the modified basic model as it originally stands. Even though thelssgs
run counter to the established literature on this subject, one must be open to the
possibility that new results correctly contradict previous studies. Itralsloes that the
information from Table 3.3 should be utilized in a projection to determine whether these
results could be valid. What this explication implies for this research oiethdt three
basic projection models (one using the information from Table 3.3, one utilizing the
coefficients from Table 3.4, and a third taken from the data in Table 3.5) are temlcula
and compared to discuss the plausibility of their results and the consequences of
accepting each of these forecasts as accurate.

Southern European Data Model®ne of the items that some previous explication of this

analysis promises is that it would include models that employ data from “8outhe
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European® countries that have historically been relatively economically disadvantaged
in comparison to others in the full data set. That pledge exists because it might be
asserted that models that use these data would grant more accurateopsediciEE
migrant flows due to their similarly economically deprived status in cosgaxwith

most of Western Europe. In order to maintain methodological consistency, the sam
initial basic model is estimated for the Southern European data as for the catatdete
set. Perhaps not surprisingly, the same problems with the absorption capacity and
Political Troubles independent variables are discovered here, and so the garaeeste
taken as above to deal with these issues. Those actions create a modified bdsic mode
using the Southern European data that produces results (Table 3.6) that are daite sim
to those of the complete-data model. For instance, all of the change in level gaarable
statistically significant in their anticipated directions, and the theatgtiunexpected

(but identical to the full-data) result of a negative relationship between majoaktand

the dependent variable is found here. Additionally, the unusual outcome of a positive
change in GDP ratio relationship with change in net migration rate but a ndggtieel
GDP ratio correlation with that same dependent variable is in evidence. gatiesis

into the origins of these findings like those outlined previously turn up very similar
results to what is found in the complete-data model (e.g.: no effect of the addition of a
post-1990 dummy; the lagged GDP ratio variable’s sign changes when using only pre-
1990 data points) with one critical exception. The removal of the Yugoslav or the post-
1990 data, even just the figures from 1991 through 1995, have an appreciably deleterious
effect on the significance of the change in GDP ratio independent variablé@nsg

with change in net migration rate. In other words, important portions of the Southern
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Table 3.6: Estimation Results for Modified Basic Model Using Southern European Data

Variable Name Coefficientt-value sig
Change Ln (GDP Ratio) 0.0021721 1.90 0.057
Change Ln (German Employment) 0.01992303.47 0.001
Change Ln (Donor-Country Employment)0.0052095 -2.06 0.039
Per Capita Migrant Stock -0.0157209-1.23 0.217
Lag Ln (GDP Ratio) -0.0003099 -1.07 0.286
Lag Ln (German Employment) 0.0008882 0.37 0.709
Lag Ln (Donor-Country Employment) -0.0010275-1.16 0.244
Lag Net Migration Rate -0.5197133 -9.63 0.000
Free Movement 0.0000618 0.69 0.490
Guest Worker 0.0004718 2.90 0.004
Worker Repatriation -0.0005817 -2.15 0.032
War Only 0.0030822 3.44 0.001
Regime Difference 0.0000822 0.61 0.541
Greece 0.0013489 0.14 0.892
Ireland 0.0008162 0.08 0.935
Italy 0.0007000 0.07 0.944
Portugal 0.0010072 0.10 0.919
Spain 0.0006777 0.07 0.946
Turkey 0.0015717 0.16 0.873
Yugoslavia 0.0013999 0.14 0.887

Dependent variable: change in net migration rAterf;)
Number of observations: N = 301
Waldy? (20) = 129.01 (0.0000)
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European modified basic model’s results are rather dependent on these partiaular da
points. That conclusion implies that the coefficients derived from models usiriggust
Southern European data are likely to be unstable and thus unsuitable for projection
models. In short, forecasts of CEE migration to the EU15 countries are not nrage us
only the Southern European data in this analysis due to this outcome.

Time-Invariant Variables Calculatior\lthough several different sets of full-data
projections are pursued in this analysis, only one fixed-effect regressiesasbed in
detail presently because the process and results are virtually identieatfoof the
procedures. As described earlier, this stage of the analysis consistglatting an OLS
regression with the twenty-two country-specific coefficients comqitie dependent
variable’s data and the five fixed-effects variables discussed in Hymohas the
independent variables. Table 3.7a displays the pertinent fésiltae complete OLS
regression for the modified basic model’s GLS regression (Table 3.3). Ateady be
seen in this table, the initial results of the full model do not resemble what tiadyini
predicted; for example, only one independent variable (HDI) is a significaitimeof

the dependent variable in the expected direction. However, since the border dummy has
some degree of collinearity with the language one (Pearson’s r = .582) and one could
argue that it is measuring much the same concept as the distance varthbléasder
dichotomous variable is omitted from further regressions. That act immegatehjts

the language variable’s significant positive relationship with the dependeatileao be
observed, even though the rest of the independent variables (aside from HD) remai
insignificant. The next inconsequential variable to be removed from the igrialys

distance, especially since neither Boeri and Bricker (2000, 120) nor Fertig (2001, 716)
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Table 3.7a: Estimation Results for Modified Basic Model's Time-Invariamtales (All
Hypothesis 5 Variables)

Variable Name Coefficient t-value sig

HDI -0.0049840 -5.07 0.000
Language 0.0002401 1.61 0.126
Distance -5.75e-09 -.047 0.647
Border -0.0000269 -.022 0.831
Global City -0.0001341 -1.36 0.192
constant 0.0057939 6.46 0.000

Dependent variable: country-specific fixed effects
Number of observations: N = 22

F-test (5, 16) = 7.57 (0.0008)

Adjusted R = 0.6101

Table 3.7b: Estimation Results for Modified Basic Model’'s Time-Invariami2dées
(Significant Hypothesis 5 Variables Only)

Variable Name Coefficient t-value sig

HDI -0.0053931 -5.94 0.000
Language 0.0002315 1.93 0.068
constant 0.0061161 7.24 0.000

Dependent variable: country-specific fixed effects
Number of observations: N = 22

F-test (2, 19) = 18.25 (0.0000)

Adjusted R = 0.6217
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find that distance has a significant impact on the dependent variable. This step has no
effect on the ability of the sender-country global city presence dummy tsigeificant
predictof’ of the dependent variable, although in a few cases it is close to passing the 0.1
significance cutoff point in the expected direction. Removing the globgb@sence
dichotomous variable from the analysis leaves only the human development index and
language measures (Table 3.7b) as variables that could be carried over intcettt®proj
phase of this analysis.

Steady-State Estimators Calculatiet®nce the process of computing the long-term
estimators is the same for all three model variants, only one instance obtkis fully
described here in order to conserve time and space. Table 3.8 presents thetateady-
coefficients for the modified basic model’s analysis. These figures lardatad by

dividing each of the relevant coefficients by the one for the lag of the dependahteva
(multiplied by negative one for the reason outlined above). These coefiarenthe

ones that are employed for the projections because they should omit any short-term
effects on the migration patterns under study (Fertig, 717). It should be noted here tha
only certain independent variables are brought forward into the forecastitngnsof this
project. For instance, none of the five dichotomous variables described in Hypothesis 4
are utilized in the forecasts, except for free movement, because it is egtgediikely

that the CEE countries that are the focus of these projections will have & regim
difference, guest worker scheme, or migrant return profjraith Germany (or

experience a civil war) in any reasonable future. The free movemeritleasaised in
these projections, even though it is not genefa#lysignificant predictor of the dependent

variable, because it is a policy feature of great interest to this projectiohadly, other
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Table 3.8: Modified Basic Model's Steady-State (Long-Run) Coefficients

Variable Name Coefficient Long-Run Coefficient
Per Capita Migrant Stock -0.0197455 -0.0457150
Lag Ln (GDP Ratio) -0.0003221 -0.0007457
Lag Ln (German Employment) 0.0008298 0.0019212
Lag Ln (Donor-Country Employment)-0.0010300 -0.0023847
Free Movement 0.0000142 0.0000329
HDI -0.0053931 -0.0124862

Lag Net Migration Ratef}go) = -0.4319264
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authors (e.g., Boeri and Briicker 2000) determine that it can have a positiv@effec
worker migration. Furthermore, the significant language variable from thethigsis 5

OLS regressions is omitted from the forecasts because none of the ten CEiesofintr
interest here have a language similarity with Germany. Finallyntgeant stock variable

is included in the projections despite lingering questions about the direction gbatstim

on migration since there is considerable reason (from network theory and even its
detractors) to believe that it has some influence on this phenomenon. In short, the choice
of projection variables is driven by statistical significance, theoretigabrtance, and
practical decision-making.

Projections:

Prior to describing the results of the various forecasts that are performesiandhysis,

it is critical to explicate the conditions that are assumed to hold true in filngire”.

First, in order to simplify comparisons between these results and those ofrétarkte
projections, it is supposed here that all ten CEE new member states join the EU in 2004.
Additionally, the baseline economic conditions that are presumed to existttaeallof

the projection models include an annual two-percent GDP convergence between
Germany and each CEE member state and a static empl3ysiartion. The

employment figures that are utilized in these forecasts are the ase@fagach country’s
employment between 1996 (the first year ILO unemployment data arebdevddnall

ten CEECs) and 2003. Given the seven-year derogation on free worker mobility included
in each CEE state’s accession treaty and the political pressures Ed¢i5 politicians in
2003, these forecasts also initially assume that all of the EU15 countnesxXeitise

this provision (i.e., completely free intra-EU migration does not occur until 2011). Since
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the Human Development Index scores do not change much over short periods of time, it
is presumed that these figures remain the same over the entire projection perialg (roug
25 years, from 2004 to 2030). Following Fertig (2001, 718), all of these forecasts also
allow the migration stocks to collect year by year and then cumulativecinthe next
year’s figures; in addition, it is also assumed here that births into and deathshasteof
stocks are equal. Finally, the baseline projection presumes that the CEEesbuntri
populations remain static throughout the forecasting period. Given the demographics of
this part of Europe over the past twenty years, taking a steady-stateajmgiahch might
be appropriate. Even if there are objections to some of these assumptions, however, many
of them are adjusted in the alternative projections that follow or could be changed in t
future if necessary.

Given the problematic results of the country-specific effects regresserhaps
it is not surprising that the projections that employ the coefficients derivedliesa
regressions are troubling as well. In bdtime full-data modified basic model and the one
that utilizes only information from 1960 to 1990, the projected migrant outflow in the
first year of the forecast exhausts the total migrant stock in Ggrfoaeach sender
country. In other words, these forecasts would predict that more Bulgarians tlgain live
Germany in 2004 would return home from the receiver country in that year, for instance.
While a negative net migrant flow from the host country is not @%ajra faulty model,
predicting that in one year every Central and Eastern European worker |esiremn
for home (and then some) is clearly ridiculous. The primary culprit for thi#t ieshe
relatively large negative value for the HDI coefficient; to a lesgé&ent, the negative

wage ratio valu® in the full-data modified basic model contributes to that forecast’s
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problems. Again, given the interaction issues that plague the country-speadidicles

that spawned the HDI coefficient, this discovery should not be particularlynstart

While it could have been asserted from the start of this process that the pre-1991 data
projection would be invalid due to truncated data issues, the results of the forecast using
the complete data set and country-specific variables are rather disappointing.

Far more encouraging are the results from the projection that omits theyeount
specific variable¥ entirely; Table 3.9 contains the long-term coefficients for this model.
This forecast (Table 3.10) claims that only a small percentage (1.39%)QEHE10
member states’ populations will migrate to the EU15 countries over the firs¢igua
century of their countries’ EU membership. This figure falls below that afdhsensus
band discussed in the literature review, but it is not an unreasonable estimatibgive
theoretical expectations of this analysis. The projected migration fiuel also
perform reasonably well dynamically, with only small increases oedses in the rate
of these changes until a near-plateau in that growth is reached in masyTasle
3.11). This pattern is somewhat similar to how Boeri and Briicker's (2000) angi$=erti
(2001) forecasts behave. The lone exception to the plateau observation occurs when full
free mobility of workers is introduced in 2011. There is a one-year spike inntsdoa
all ten donor countries then, but the pattern of slow growth or shrinkage in migration
rates quickly resumes. To test the accuracy of this forecast model, trent&l603
economic and political conditions are also programmed into it and the result of these
calculations can be compared with the actual CEEC10 net migration totalsethat a
observed for that year. While the model would forecast that 33,522 net CEE migrants

would have moved to Germany in 2003, the actual total net migration from these
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Table 3.9: No Country-Specific and Omitted Dummy Variables Steady-Staféiciznts

Variable Name Coefficient Long-Run Coefficient
Per Capita Migrant Stock 0.0020583 0.0059541
Lag Ln (GDP Ratio) 0.0000347 0.0001004
Lag Ln (German Employment) 0.0003458 0.0010003
Lag Ln (Donor-Country Employment)-0.0003338 -0.0009656
Free Movement 0.0000046 0.0000132

Lag Net Migration Ratef}io) = -0.3456958

Table 3.10: Baseline Projection of Migration to Germany by CEEC10 Member State

Country 2004-2030 Migrants
Bulgaria 80,755
Czech Republic 60,770
Estonia 8,317
Hungary 71,598
Latvia 19,826
Lithuania 31,933
Poland 392,887
Romania 199,000
Slovakia 48,399
Slovenia 12,573
Total 926,059

Total CEEC10 Migrants to All EU15 Member States: 1,423,831
Total 2003 CEEC10 Population: 102,594,000
Percentage of CEEC10 Population Migration to EU15 Countries: 1.388%

Table 3.11: Baseline Projection of Migration to Germany by CEEC10 Member Bthte a
for Selected Years

Country 2004 2010 2011 2015 2020 2025 2030  Total
Bulgaria 2888 2898 3003 3012 3024 3036 3049 80,755
Czech Republic 2240 2198 2326 2299 2266 2232 2196 60,770
Estonia 306 301 318 314 310 306 302 8,317
Hungary 2610 2582 2711 2694 2674 2652 2631 71,598
Latvia 715 713 743 742 741 740 739 19,826
Lithuania 1148 1147 1193 1194 1195 119 1197 31,933
Poland 14053 14100 14612 14654 14710 14769 14830 392,887
Romania 7155 7151 7437 7440 7446 7451 7457 199,000
Slovakia 1742 1740 1810 1810 1811 1811 1812 48,399
Slovenia 462 454 479 475 469 463 457 12,573
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countries was 33,085 individuals in that year, a difference of roughly 1.30 percent.
Despite the uncertainties involved in any projection model, this outcome aertainl
bolsters one’s confidence in its potential accuracy.

In order to test whether the baseline projection is overly dependent on any
particular coefficient and to explore the effect of an important worker tragrpolicy on
these results, a number of alternative projections using different gtassamptions are
performed here (Table 3.12). The “low-incentive” projection presumes that economic
convergence between the CEEC10 and Germany would be three percent pst forec
year, unemployment in Germany would remain at a constant ten percent during this
period, and CEEC10 unemployment would be seven p&rakming this time. Although
the three percent convergence figure is utilized by Boeri and Brucker (2000, 124) in the
low-incentive projection as well, the above unemployment figures are includadsieec
they represent approximately the highest German and lowest CEE country ymaenilo
during the eight years prior to 2004. The “high-incentive” forecast adopts neary-mi
image figures for economic convergence (one percent) and unemplogentt percent
German and fifteen percent CEEC10) during the projection period for sinakonme As
might be anticipated from the titles of the remaining alternativesfrieemovement
2004” projection supposes that there are no barriers to CEE worker movement from the
first moment of Eastern enlargement and the “no free movement” forecast {esstiudd
this policy is never implemented by the EU15 governments. As can be seen in the
relevant table, in none of these ca8es these alterations create considerable changes in
the total migration flows. For instance, the policy choices of starting foeleew

movement in 2004 (1.40%) or never putting this policy into effect (1.35%) barely budge
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Table 3.12: Alternative Projections of 2004-2030 CEEC10 Migration

Country

Bulgaria

Czech Republic
Estonia
Hungary

Latvia

Lithuania
Poland
Romania
Slovakia
Slovenia

Total (Germany)
Total (EU15)
%CEEC10 Migration

54,670
52,867
5,586
63,329
12,603
20,732
263,645
182,986
29,346
11,087
696,851
1,071,419
1.044

Low-Incentive High-Incentive

88,090
96,443
11,369
106,598
22,534
35,485
426,790
275,821
52,322
19,617
1,135,068
1,745,185
1.701
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Free No Free
Movement 2004 Movement
81,595 78,583
61,865 57,937
8,463 7,941
72,685 68,786
20,076 19,181
32,303 30,974
396,987 382,283
201,333 192,966
48,977 46,906
12,788 12,019
937,071 897,576

1,440,762 1,380,037

1.404

1.345



the migration percentage from what is derived from the baseline case.tii¢hdeerall
numbers do not vary a great deal, there are some interesting observations to be made here
concerning how individual countries’ predicted migration rates shift due to these
assumption modifications. An example of that statement can be detected in cgmparin
how Bulgaria’'s and Czech Republic’s numbers change in the low and high-incentive
projections. Since the Czech Republic’'s unemployment rate is at the low end oighe ra
of CEEC10 values between 1996 and 2003, its net migration rate is not much different in
the low-incentive alternative than the baseline case. A similar assatidreanade
regarding Bulgaria’s net migration numbers in the high-incentive atteendue to its
relatively elevated unemployment during this period.

Discussion and Conclusion:

Although some methodological changes have been required in the execution of this
analysis compared to what was originally intended, one can come to some conclusions
about the initial hypotheses proposed in this chapter. First, it has been mostly ednfirm
that the economic variables listed in Hypothesis 1 have statisticallyicagmif

relationships in the theoretically expected directions with the changedarsesuntry

net migration rate. In fact, the economic change in level variables manglgt

significant relationships with the dependent variable (t-values below 0.01) in a@iinost
model permutations. This finding is unsurprising, as it follows very closely \ahlgre
economists, political scientists, and other migration experts discover imdbearch.
Additionally, the lagged versions of these variables follow the same paftarthe most
part, except for the lagged wage ratio variable. Its apparent interactibrnhevitountry-

specific variables and some of the dummies conceals the expected positivesiaiat
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between it and change in net migration rate, which is a major reason why the
methodological alterations alluded to earlier are made.

Definitive conclusions about the importance of the migrant stock variabheare
as easy to state, however. In most versions of the basic and modified basic model,
migrant stock is a significantly negative predictor of change in the mganan rate; in
other words, the larger the number of donor-country migrants who live in the receiver
country, the fewer such workers are induced to move in that year. This finding
contradicts what would be predicted by network theory and at least soméatatist
investigations of the effect of migrant stocks on the willingness of sendergountr
workers to leave home. On the other hand, this result may be a statistical figeezht ba
on the migrant stock variable’s interactions with the country-specifiablas.

Removing only these dummies from the model uncovers a significantly positive
relationship between migrant stock and change in net migration rate (t=val06;

results not shown); even when several substantive dummies are removed from this
version of the model, migrant stock remains a positive but insignificant predicta of t
dependent variable (Table 3.5). It is unclear why migrant stock would interadheit
country-specific dichotomous variables, so in the end one should probably just aver that
no firm inferences can be made in this analysis about the relationship betweerwthes
variables. A similar statement could be made about the absorption capa@tyemhae

to its high correlation with the German employment variable. In the basid,ntode
certainly seems to have a considerably significant relationship with neitioigrate
change in the expected direction, but one cannot be sure why that is the case due to

collinearity issues.
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However, no such reticence is necessary when discussing the dichotomous
variables in the GLS regressions because almost all of them have clemdpldef
relationships with the dependent variable. Wars (although not political instalmlisy m
generally), guest worker policies, and migrant return programs aldigmificant effects
on the dependent variable in their expected directions. On the other hand, in most
versions of these models free worker migration policies and political syistiemences
have insignificantly positive impacts on changes in net migration rates. &kedet
earlier, the free migration variable is brought forward into the projectaye stespite its
insignificancé® because one of the driving forces behind this research is to explore how
potential EU and member-state policy choices may affect worker migratiough
these variables are underutilized in the forecasting phase of this researalsioascl
about the ones from Hypothesis 5 can also be drawn based on the fixed-effects OLS
regressions. For example, language similarities between countriea bayeficantly
positive effect on worker migration, while similar levels of social devetyrhetween
states tends to significantly discourage it. However, increasing didtaheeen major
state population centers, sharing a border, and the presence of a gloloahatgender
country does not appear to have a significant impact on net migration rate changes (eve
though global city presence is fairly close to the cutoff score in manyaesta In short,
this analysis confirms Boeri and Bricker's (2000, 121) findings about manysef the
time-invariant variables.

The projection results obtained from the non-fixed effects GLS regression
coefficients do not quite conform to the consensus forecast that asserts thatowo to f

percent of the Central and Eastern European member-states’ population woulkd move
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the EU15 countries in the long-term aftermath of CEEC10 accession. In factyriet
analysis’ projection implies that fewer people than the consensus models$ wikdic

move in the first twenty-five years or so of the CEEC10’s EU membership. That
observation is found even under a number of different forecast conditions, including one
designed to maximize the economic incentives for CEEC10 workers to move. The
guestion then becomes how EU15 politicians should have reacted to a prediction such as
this one, especially in light of earlier assertions that forecasts of twartgércent

worker movement over a long-term time horizon should not have excited great political
tumult against the new member-state workers. Although much more is stated on this
point in the concluding chapter of this dissertation, perhaps an indication of what these
conclusions would be can be gathered by briefly contextualizing these results in the
truncated post-enlargement history of CEE welfare tourism in the EU15 countries

Case Study“Welfare tourism”, otherwise known as “benefit tourism” or “welfare
shopping” among other names, is the notion that poor-country workers regulaidye chan
locations to wealthier states in order to take advantage of the more generalus soc
welfare benefits available in the latter countries (Doyle et. al., 8;,R@h#&ollard et. al.,

31). Although the EU has tried, especially through European Court of Justice case law, to
encourage its member-states to treat all EU citizens equally whenasdomocial

welfare benefit acquisition, EU countries may still discriminate betwseown citizens

and other member-state citizens when certain such benefits are at questinstafce,

EU countries must treat all EU citizens equally when it comes to worledetacial

benefits (unemployment, particular tax credits), but the UK has been ablettindm

ability of post-accession CEECS citizens to acquire non-work relatedre/élénefits
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during their first year of registered work in that country (Maas, 64-66; vakleie 107-

117; Ruhs, 22). This situation contrasts with that of the United States, where eteery sta
must treat all legal residents identically when determining sociahwedtienefit

eligibility, regardless of how long the applicants have lived in the stdtesthaying out

the subsidy. Despite the fact that EU case law has moved a long way toward the
American model in this area, it is unlikely that EU citizens will have fukkss¢o all
member-states’ welfare systems on the same basis in the foredatabklgiven the
political sensitivities surrounding this issue (van der Mei, 117-122).

One of the most commonly-repeated arguments against CEE accession gior to it
commencement was that welfare tourists from those countries would inundatélthe E
economies, straining these systems to their breaking point (Doyle et9aPoflard et.
al., 31; Brochmann and Ddélvik, 157-158, 170). This contention continued to be made
during this period in spite of the presence of policies designed to prevent benefit touris
and a host of research (Lord Wright, 11-12; Bengtsson et. al., 49-51; Bauer et. al, 238-
242; Chiswick and Sullivan, 559-560; Pritchett, 96-98; Kunz and Leinonen, 152-153) that
demonstrates that migrants are either a net contributor to nationalensléiems or at
worst have an unclear overall effect on these programs. Concerns about walare t
are not totally inappropriate, of course, as a particularly generous evsiéde could
theoretically attract substantial numbers of low-skill migrants. Timebeiduals would
not only be potentially greater users of wealthy-country welfare sgdtetralso
represent increased competition for low-skill native workers who constituteaste m
economically vulnerable segment of the host-country population (and thus often heavy

users of their countries’ social welfare programs). These native woveosepresent
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many votes at election time, would be expected to protest increased migratioreatsd thr
of welfare shopping due to the migrants’ potential for increased competition fandbs
social welfare resources. Politicians must listen to these votery Mving to stay in

office in spite of what the evidence may state, but the question then turns into whether
fears of welfare tourism were any better-grounded during the 2000s in the EU15
countries than at any other time or place (Razin and Sadka, 49-80; Piore, 168-170;
Pritchett, 98; Brochmann and Ddlvik, 172).

A good test of this proposition would be to examine the situation in the UK,
especially as it relates to Polish migrant workers in that country. If Weneany EU15
member state where welfare tourism might have taken place in thewrgears after
CEECS accession, it would be the UK given their immediate implementation oééhe f
worker migration policy and the large numbers of CEE workers that attractieel YK’'s
economy. Polish workers are by far the most numerous such workers who have been
drawn to the UK economy; more specifically, about two-thirds of all approved UK
Worker Registration Scheme applications in the first thirty months afteC8EE
accession were filed by Polish citizens. In fact, Polish nationals now eeptés largest
ethnic minority in the UK even though they only ranked in thirteenth place on that score
in 2004. This hefty influx has had numerous consequences for the British economy,
ranging from the noteworthy observation that the flight destination pattethe biK’s
airports have been altered to the trivial reflection that Polish beer is novofar
available in the UK than it once was (Herm, 10; Pollard et. al., 5-6, 24; Vasileva, 5).
However, there is virtually no evidence of welfare shopping in th& biKthese Polish

migrants or by any of the other ones from the CEECS. In the first year tiesCBECS
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accession, less than two percent of the National Insurance Numbers (Nibiceteal to
CEECS8 workers in the UK had been utilized to access social welfare benefrestthe

were used for employment purposes only (Ruhs, 22-23). Not much changed in the next
few years after accession either, as by December 2007 only 2.4 percent ddke Ni

given to CEECS8 workers had been used to access benefits. Out of that percentage, only
about one-third had been utilized for the purpose of taking advantage of non-tax credit
based welfare programs (Pollard et. al., 31-32). This trend has continued, ah&we

three percent of 2007-2008 NiNo registrants from all twelve 2004 and 2007 accession
countries were collecting any kind of welfare benefits six months afterdéggstration

in the program (Salt 2009, 59).

Another assessment of the welfare tourism hypothesis might include an
examination of the response of CEEC10 migrant workers to the economic downturn that
began in 2008. Although the evidence for scrutinizing this phenomenon is unavoidably
anecdotal, it seems as though many such workers are leaving for home rautisésytimeg
in their destination country to receive welfare benefits or are just not comimg EdXL5
economie® at all (Economist 2008; Economist 2009a; BBC News 2009a; Donadio and
Schwartz; Lungescu 2009). As Wallace (2002, 616) notes, European social welfare
benefits are not transportable, so many CEE migrants would be incentivized to depart
Western Europe when a recession hits to take advantage of the sender-countsy benefit
that they are clearly entitled to exploit. In fact, Wallace furthgues that European
social welfare systems should act as a deterrent to initial midtataiher than as an
incentive to do so, and that there should be “circular migration” patterns observed

between the CEE and EU15 countries. This phenomenon appears to have been what was
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already happening in the UK prior to the late-2000s recession, and one could speculate
that these economic problems have merely accelerated this processtdrmeinBollard

and her co-authors (2008, 5) report that approximately half of the CEEC8 workers who
took up positions in the UK between 2004 and 2007 have already left for home. The
observed rapid outflow of CEEC8 workers (Economist 2008; BBC News 2009a) from the
UK in the last few years may simply represent a reverse wave ireadyexisting

circular migration pattern. In the final analysis, however, there islitdeyevidence to
support the notion that CEE welfare tourism is occurring on any significant level
Conclusion-In ending this empirical findings chapter, it might be worthwhile to briefly
recap what it has determined about worker migration in general and such movement
between the CEE countries and the EU15 member states more specificstlyt Fi

appears that the predictions of neo-classical economic theories of wogkation are
supported to a satisfactory degree, although the same cannot be stated fevdaHearet
world systems theory points of view. While various political and public policy
explanations of migration prove to be important determinants of this event, one of the
most critical EU policies that is designed to encourage movement (free wogkatiom)

is not sustained as a significant determinant of that behavior. Even though # slightl
different methodological technique is required to generate it than was osiginall
envisioned, the baseline migration projection using all of the information that would have
been available to EU15 decision-makers in 2004 demonstrates that even fé&ver CE
workers are likely to arrive in their economies than the previous consensus guids
have indicated. Altering various parts of that forecast to make it moresdikiely for

these workers to shift places of employment does not change the general picture of
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limited CEE worker migration very much. Finally, this portrait of constchimeyration

level predictions is fleshed out by a succinct discussion of the possibility fafevel

tourism within the ranks of the CEE workers who arrived in the EU15 member states in
or soon after 2004. In short, it appears that the vast majority of these workers ftdtb shi
locales did so to genuinely work and not to take advantage of the EU15’s generous
national welfare systems. As this analysis shifts into its next phaséd,bevimnteresting

to note what insights a different methodological technique, systems modeling, @an brin

to bear on the question of post-EU accession CEE worker migration.
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L A large portion of this chapter (and some partthefrest of this dissertation) was presentedpmpar
entitled “A New Long-Term Forecast of Post-AcceasZEEC10 Mobility to the EU15 Member States” at
the 2010 Midwest Political Science Association Nteggon April 24, 2010.

% The twenty-two migrant sender countries for whielta were collected from 1960 to 2003, the year
before the CEECS8 joined the EU, are the followiAgstralia, Austria, Belgium, Canada, Denmark,
Finland, France, Greece, Ireland, Italy, Japanghubxourg, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland, Turkey, United Kingdom, Unigdtes, Yugoslavia. These states are included not
just for reasons of data availability but also heseathey represent a satisfactorily broad crostsesecf
migration data for Germany. In fact, for many o ffears in the sample, these countries comprisgréat
majority of the migrants to that country. Additidigaseveral of these states were in similar ecaoom
situations at the time that these migration dateewgathered as the CEEC10 were in 2004. It shdsitd a
be noted here that this total number of migrantodemepresents an increase in the quantity of ciesnt
over that which has been used in past studies &EW labor migration. For example, Boeri and Briicke
(2000) employ data from eighteen sender countwbfie Dustmann et. al. (2003), Fertig (2001), and
Fertig and Schmidt (2000) only utilize seventeeunel@o the use of differenced variables and one-lpegsr

in these models, their maximum N is 946. All dataaerning Germany refer to West German figured unti
1990 and the reunified Germany for 1991 and beyond.

% Boeri and Briicker (2000, 2001, 2005) make the ejppalecision on this controversy because they
determine that migrant stock, not migration ragesaintegrated with the economic explanatory véemb
used in most studies of this type. That fact inytleat there is a long-term equilibrium relatiopshi
between their dependent and independent varididg¢shtey cannot demonstrate between migration rate
and the relevant explanatory variables (Boeri arictBer 2000, 114).

* Kupiszewski (2002, 637-640) complains at lengtbuathow previous migration studies place too much
emphasis on the economic determinants of this phenon to the exclusion of all others. This studesa
that criticism seriously, and includes a numbethete concepts in its policy and fixed-effects alales
elucidated below.

® It should be noted that transforming data by usiregnatural log of those values is a common teghai
in statistical work to reduce potential heterosstidiy problems.

® Please see Hatton (1995) versus Zaiceva (200%w) algo utilizes unemployment rather than
employment figures, for these approaches to thisis

"It is interesting that at least two authors oftasdies in this area, Fertig (2001) and Zaic@@06), do
not take this step, although Fertig does dividestosk figures by 100,000 for some unexplored neaso
Note that these data cannot be transformed hetaking the natural log of these values becausesittain
would result in negative values in the projectitepsof this project, thus altering the sign of tesulting
calculation with the variable’s coefficient.

8 Given the identity of the dependent variable,dhange in migrant stock regressor is also notetiihere
for obvious reasons.

° A large number of vacant jobs may also indicast@rtage of certain skilled workers that the ecopom
can only satisfy by hiring foreign labor, a facathvould change the identity of the workers beireh to
that economy but not the overall rate at whichehasrkers arrive. It should also be noted thatatiot
workers who are attracted to the host economyhaille the “right” skills for the jobs that they tatkere;
in fact, some of them may work at jobs that ar@Wwekhat their education and training would quathgm
for at home in terms of status or be paid less thaim counterparts in the same jobs (Batalovalaveell,
97-101).
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19 As far as can be determined from the literaturthim area, this operationalization of absorptiapaity
is unique. Zaiceva (2006, 14) does utilize the t&absorptive capacity” when describing featureshef
host labor market, but her operationalization (fomstntry population) is quite different from theeon
utilized here and she only employs this variablbenfixed-effects estimators equations. Boeri and
Briicker (2001, 11) discuss this term momentarilit,then do not operationalize it in their models.

M Leaving the issue of skills mismatches aside,amed also speculate that large numbers of vacdnst |
in sender countries should dissuade their workers fjoing abroad to find employment and thus reduce
the net migration rate. However, this variabledsincluded in this analysis due to serious data se
limitations; for instance, only twelve of the twg#itvo countries provide a complete run of the rafev
data to the OECD (1993) for one of their historitaltistics collections.

12 As of September 1, 2009, the complete seriesasfetiscores for all 192 countries from 1972 to the
present is also available as an Excel file fromeBoen House’s web site:
www.freedomhouse.org/template.cfm?page=439. ThHwagtrojects these scores backwards in time to
1960 using the trends present in the Freedom Haaise the seven-point scales and topics utilizethisy
organization, and information about the politicalations in each of the 22 countries in this studgly a
few of these decisions (e.g., Turkey after the 1&&@p) could be considered controversial. In gdnara
country that possesses a score of: two throughofivihe combined political rights and civil libediscales
is “free”; six through ten (or eleven, dependingtioa year) is “partly free”; and anything abovettisd'not
free”. In contrast to many of the other data setxerning Yugoslavia, Freedom House adopts thaenam
for this country for the entire period of this aysas.

3 Boeri and Briicker (2000, 154) and Zaiceva (20@§ bbth employ the exact same data source for this
notion, but the former authors refer to it as “dyadf life” while the latter scholar uses the pbedlevel of
development” instead. That fact explains why thégdssion uses both terms interchangeably.

4 For unknown reasons, the 2003 HDI level for Luxenny is omitted from the 2007-2008 version of the
report, so it is obtained from the 2005 editiontaft volume instead. Additionally, the 2003 HDIwalfor
Yugoslavia is calculated by taking the averagehef(nearly identical) HDI values for Serbia and
Montenegro.

!> The Human Development Index, which has a maximatevof one and a minimum value of zero, is
really the unweighted average of three separaexisdores (GDP, life expectancy, and education)atiea
scaled from zero to one. Each of these componet# jgadetermined by setting a top and bottom
“goalpost” for each of the three indexes and thelouwtating how close each country is to that gostipeor
instance, the minimum and maximum goalposts ferdpectancy are twenty-five and eighty-five years,
respectively. Turkey, which in 2005 boasted adifpectancy of 71.4 years, therefore has a life ezpey
index score of 0.773 ([71.4-25]/[85-25] = 0.773heTeducation and GDP index scores are established
similarly, except that the former is actually theighted average of each country’s adult litera¢y eand
gross school enrollment (primary, secondary artéhatg)y ratio and the latter uses logged GDP vatagiser
than the raw figures (United Nations 2008, 356)0Ae can discern, each state’s absolute valueeon th
Human Development Index has little inherent meartmvever, its HDI value relative to other courstie
HDI values (and to the zero to one limits on tltigre) does signify its comparative level of devehemt.
This observation supports the notion that one capl@ey HDI as an independent variable in a fixedeet§
regression because the states’ relative rankingsdmnot change frequently over the years ofrege
(Boeri and Brucker 2000, 154).

'8 Migrant travel distances are derived from a comiyased air mileage calculator (the one on
infoplease.com; this site remains functional aSeptember 1, 2009); please see this site for detaito
how this tool calculates these mileages. It shbeldoted that Frankfurt am Main is employed as the
German destination city for reasons other thanithathe primary financial center of this studysgrant
destination country. This choice avoids the issughether to use Bonn or Berlin, the two politicabitals
of Germany during the time period of interest, ptates the destination somewhat nearer to thercehte
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the country. Additionally, it is the only Germarycon Friedmann’s (1986, 72) list of primary or sedary
“world cities” (see the discussion of Hypothesis@edetails).

" One could also contend that the presence of betmween relatively wealthy and underprivileged
countries could discourage migration as cross-rardmmuters could choose to live on the poorer sfde
the border but earn wages in the nearby wealthgaog. This concern is an obvious one when the point
of the current research is to project the permamavement of CEE workers to Germany. Unfortunately,
this analysis is not really constructed to deahuliis problem even though it may attenuate the
relationship predicted in the relevant hypothesis.

18 The list of these primary global cities is compd®f London, Paris, Rotterdam, Frankfurt, Zurich,
Tokyo, New York, Chicago and Los Angeles. Friedmg886, 72) also has a catalog of secondary global
cities in his piece, including Brussels, Milan, Wi, Madrid, Toronto, Sydney and Houston. The pryma
rather than the primary and secondary roll of sitgeutilized in this research because theretis litoubt

that all of the primary conurbations are globalteemof capitalism and this statement could cestdia

made about these global cities throughout the ier@d of interest.

¥ The net migration figures for some, but not dllithe countries in this data set are even availbhtk to
1952. Separate inflow and outflow data by migratonntry of origin are also available from the same
source. In fact, one donor-country’s annual entt (nigration data from Sweden in 1996) is omiftedn
the official file and is calculated from these dségarately.

% Following the example of the German Federal StedisOffice in this matter, “Yugoslavia’s” populah
excludes Slovenia, Croatia and Bosnia-Herzegovima f1992 onward and Macedonia’s population from
1993 forward. In other words, Yugoslavia is tresasdSerbia and Montenegro from 1993 to 2003.

2L yugoslav migrant stock data covers the entire tyup to 1991, but after 1992 it no longer inclside
Slovenia, Croatia and Bosnia-Herzegovina, and 4888 it does not include Macedonia either. These
figures do include “stateless Yugoslavs,” however.

% Fertig (2001, 712) claims that migrant stock im@any data are discoverable back to 1960, but
extensive electronic communications between thikawand the German Federal Statistical Officeetail

to produce information prior to 1967. Many thanks due here to Christina Leib-Manz and Daniela gloc
two employees of th8tatistisches Bundesamthose tireless efforts to find and convey thisimation

are deeply appreciated.

% per-capita GDP data are available in Maddison3p6dr all countries except Yugoslavia and
Luxembourg from 1960 to 2001; updates for 2002 20@83 can (as of September 1, 2009) be located on
Maddison’s web site: http://www.ggdc.net/maddisastérical_Statistics/horizontal-file_03-2007.xls.
Yugoslav data can be obtained from these sourddsl@A1; after that year, the figures for the seasor
state of Serbia and Montenegro are used insteagkrhliourg’s 1960 to 2001 per-capita GDP data are
interpolated from five data points provided by Mesdah (2001, 2003) and then extrapolated based da GD
change for 2002 and 2003. This extrapolation isxahe transformation that Boeri and Briicker (@00
153) perform for all of their 1995 to 1998 per ¢agsDP data. Please see Maddison (1995, 2001 pfar d
source information and details about how these a&dransformed into comparable per-capita GDP
values; this dissertation notes with sadness Psofédaddison’s recent passing (Economist 2010).

4 As of September 1, 2009, the data set associdthdJECD (2008) can be located at the following web
site: www.sourceoecd.org/database/unemploymenbrtinfately, unemployment data for Luxembourg
only go back to 1974 in this set, so data for thary 1960 through 1973 must be obtained from Itdites,
Luxembourg’s national statistical agency. Yugosi&/figures are also omitted from this data coitett

so a number of other sources are necessary tordghihénformation. Woodward (1995, 383-384)
publishes this information for most of this timeipd (1960 to 1990), but official figures from thi&95
edition of the Statistical Yearbook of Yugoslavi®91-1994) and the ILO’s labor statistics database
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LABORSTA (1995 to 2003) supply unemployment figufessthe rest of the relevant years. This finaldat
source is available (as of September 1, 2009pat&ia.ilo.org.

% The OECD’s Main Economic Indicators (MEI) databaaa be found on-line at oberon.sourceoecd.org
(again, as of September 1, 2009).

% Al of these estimation models suppress the conséam in order to avoid the problem of perfect
multicollinearity between the constant term anddbentry-specific dichotomous variables that would
otherwise result (Gujarati, 504, 526-527). In sahthe later models that remove the country-specifi
variables, the constant remains absent in ordpreserve comparability across the different kinids o
models. Out of an abundance of caution, some skthgodel variants are run with a constant to siee if
suppression makes any difference to the outcomt#seahodel; in fact, it does not (figures omitted).

" please see Fertig (2001, 713-714) for a morelddtdifense of the statistical methodological obsic
made by this contribution. This analysis did attetopuse the maximum likelihood by GLS estimation
technique (Oberhofer and Kmenta; Eliason; G. KamgJertig does, but this approach was abandoned
when the model took too many iterations to convengg created some very strange results (e.g.sitgub
a statistically significant negative relationshigtiseen change in net migration rate and the chemG®P
ratio variable). The results of these model rumsaasailable for inspection upon request. It shaldd be
noted that as part of their contribution Boeri &rdcker (2000, 117, ft. 80) utilize seemingly uated
regression (Zellner) in a peculiar fashion. In jgaiter, they enforce restrictions that make allrioies’
estimated coefficients the same except for thedafds.

% An early usage of this technique can be foundiakéns and Katz (1987, 69).

# gettling on a reasonable population projectiortfia part of the analysis is difficult in light tie

different strategies that are attempted by prevaathors. For example, Boeri and Briicker (2000) 522
Fertig (2001, 717) utilize World Bank estimateCaitral and Eastern European population changée whi
Zaiceva (2006, 33) presumes no population changeefioforecasts. Given the uncertainty that surdsun
these figures and the developing trends in CEE deaphy, perhaps assuming a steady-state population
for this part of the world is not an unreasonalég $o take as a starting point here.

30 According to Boeri and Briicker (2000, 126), 65p@¢cent of the CEEC10 labor migrants who came to
the EU15 countries in 1998 shifted economies ta@ery. This figure is adopted here because it is the
most readily available and consistent such quaalityest to the 2004 CEECS8 accession date in the
literature; additionally, there is only limited eeince that this percentage changed very much ipetes
leading up to CEECS8 accession (Alvarez-Plata et58t51, 71; Boeri and Briicker 2001, 13; Boeri and
Bricker 2005, 11). In order to determine the prigidavorker migration total to the EU15 countries
between 2004 and 2030, therefore, the total nuimbeorkers who are forecast to move to Germany
during that time in each model is divided by 0.65Bderi and Briicker (2000, 126) also provide migran
percentage breakdowns for each of the EU15 mentiesshesides Germany, so it would be theoretically
possible to calculate the projected number of nmigréor all of these economies. However, this aciso

not taken in this investigation because it is dntgrested in treating the EU15 economies as aatiigr
target area as a whole; perhaps a future versitinio&nalysis will take this step.

31 Over the course of this investigation, it becameaaent that using separate employment variabtherra
than their ratios is more interesting theoreticalfyl allows one to examine a slightly broader aofay
migration determinants. Therefore, these sepamaiahles are utilized throughout this analysisjeve
though initial tests of the ratio variable’s intetians with the dependent variable demonstrateitiats a
significant positive relationship with change irt nagration rate. Please keep in mind that emplayme
percentage rather than rate data are used heveitbaltering the sign of these relationships dyitime
migration forecasting process.
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32 Although one might be persuaded to contend hexeaisorption capacity really does have a positive
relationship with the dependent variable, it ididifit to support that conclusion fully given thercelation
of this variable with the German unemployment measu

% In fact, this investigation makes one wonder whi these economic troubles played in the trasitd
democracy on the part of at least some of the fdynaithoritarian Southern European migrant-donor

countries. It should also be noted that droppimgrégime difference dichotomous variable has necefin
the modified basic model’s results (results notvahdout available if necessary).

34 As shall be seen momentarily, a positive but inificant relationship is observed between these two
ideas if the country-specific variables are remofreth the model. It is unclear why taking out these
dummies should have this effect on the migrantksineasure’s relationship with the dependent vagiabl
but this result strongly tempers one’s conclusi@ansut the significance of the relationship betwiwese
variables of interest.

% Much like Fertig (2001, 715) does in his work, thedified basic model is also run without the GDP
ratio variables to determine what effect they hawehe overall stability of this model. The outcanod
these calculations demonstrate only minimal chatmése model; in particular, the employment vaeab
become much stronger predictors of changes in frgration but the migrant stock variable loses its
significant negative relationship with the depertdemiable (results not shown).

% Although in various versions of the main modelldgged variables in these pairs are sometimes
significant and other times not, there is no otteexe where the signs become reversed.

37 Greater regional integration, especially in orgatibns like the EU that work assiduously to reduce
economic disparities between regions, should leatsing living standards in poorer areas evertirado
wealthier locales in the same organization. Thatgase in wealth, along with increases in employmen
opportunities and information about them in othaurdries, could give poorer-region workers greater
resources to exploit those opportunities and thgieater ability to move.

3 While it is true that there are certain circumsesunder which decreasing economic differencesigmo
sender and receiver countries caused by economwetigin the former could create increases in mignat
between them, none of the German-sender countis¢snices (including the German-CEEC10 case for the
projections) should be examples of such a situafibe “migration hump” hypothesis (Martin and Taylo
105-107; Massey et. al. 1998, 49; Oucho, 226-2832ras that a plot of sender-country migration flow
over time (assuming constantly increasing econamogvth) assumes an inverted-U shape that looksalike
camel’s hump. At very low levels of economic deyetent, potential migrants do not have sufficient
resources to invest in migrating abroad for work.those incomes grow as a result of development,
eventually an increasing number of workers acaihiose resources (money, information, languagesskill
personal connections) and will take advantage eritby migrating out of their home country to find
employment. As the economic situation of the serdentry improves relative to the receiver economy,
however, there are fewer tangible benefits to nilgga so that flow decelerates and may even begin t
reverse itself. None of Germany’s donor countniethe statistical model, and none of the CEEC10
economies for the projections, are or will be pelmough during the time frames of interest that steyuld
be impacted by this phenomenon. (It should be nibtatda similar argument could be made for when a
previously closed economy opens to free trade.idée here is that the economic dislocations cabged
the removal of these trade barriers create comditigpe for increased migration, at least at firkiwever,
as the sender-country economy is strengthenedekytifade, that growth eventually reduces the ingent
to move below the level present at the time thattitade restrictions were removed [Martin and Tiaylo
104-107]. One might be tempted to maintain thatGE&C10 economies would have been in such a
situation at the start of their EU accession; haveMlartin and Taylor's contention seems to be more
applicable to very tightly closed or impoverishetir@i World economies. The ten CEE accession states
had already been exposed to freer, if not compldtet, trade with the EU15 member states throtgh t
Europe Agreements by 2004 and 2007, and none of tdoeild have been classified as “Third World”
countries in those years.)
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39 A great deal of inertia is present in the net miiign flows observed here, a conclusion that can be
bolstered by replacing the regular modified basiclet dependent variable with net migration ratelgv
The massively significant positive relationshipveetn the lagged net migration rate and this new
dependent variable discovered in this run illussahis point quite well (Fertig, 715).

“%In an attempt to gain a handle on exactly whyuhexpected results concerning the GDP ratio vaiabl
is taking place here, “replications” of both FeR’i¢2001) and Boeri and Briicker’'s (2000) work are
attempted. These replications are not identicalltat these authors do because the methods utilized
each study are somewhat different from what isvgited here, but the same data, years and variables
these authors employ are included. In both cakesjriusual result of a positive relationship far thange
in GDP ratio, but a negative relationship for tagded GDP ratio, with the dependent variable igiesl
(results available if desired). Please note that@annot just remove the 1991 to 1995 Yugoslav fiata
this model because that action would create anlanbad panel.

“1 An attempt to recreate this analysis with justtfi®90 data fails due to small-N and country-specif
dummy variable multicollinearity problems. The guesrker dichotomous variable is not included iisth
evaluation since it does not vary in this data(iset, no guest-worker programs have been impleeakint
Germany after 1990).

“2|n particular, the worker repatriation dummy vat@is no longer a significant negative predictbthe
change in the net migration rate. It should alsadted that the military conflict dummy variable &W
Only) does not vary prior to 1991, so it must béttad from this experiment.

3 The primary reason why the substantive dummietedsom free movement are not part of this model is
that they are not carried over into the projecttep of this research (please see the steadyestatiécient
calculation portion of this chapter for why thatrige). Additionally, some of these dummies, esgfcthe
military conflict variable, interact badly with thegged GDP ratio variable (results available upsguest).

“ Additionally, Alvarez-Plata and her co-authorsq3037) determine that various forms of GLS
estimators grant about the same predictions of-tangmigration stocks in studies much like the one
conducted here.

%5 Seven countries’ data from 1960 to 2003 are etilin these regressions: Greece, Ireland, ItalstuBal,
Spain, Turkey and Yugoslavia. Ireland is includedeheven though it is not technically a “Southern
European” country because its economic circumstahage been similar to those of the other statdssn
data set. Due to these regressions’ inclusionggfdd and differenced variables, the maximum Ntesé
models is 301.

“% It should be kept in mind that Human Developmendek data for 1990 rather than 2003 are used in the
relevant OLS regression in order to keep the ofmralization style of this variable consistent (ithe

HDI values for the last year of the data’s timerspee utilized in this fixed-effects regression).
Additionally, no HDI coefficients can be employedany forecasts derived from the regression with no
country-specific variables, for obvious reasons.

47 Although they are not done here, performing simiégressions for the Southern European data would
require a few alterations to the independent végiablection and composition. First, the language a
border variables would be omitted from them becanase of the Southern European states share either
these characteristics with the receiver countngc&no Southern European country has a primarydworl
city in it, the list of relevant secondary (i.e.jldh and Madrid) world cities from Friedmann (198&)
would be utilized instead. It should be noted tigng the list of primary and secondary world sitier the
full-data fixed-effect regressions’ global city dmy does not alter the conclusions drawn by thidyaisa

as to this concept’s utility.
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“8 Even Spain, a country that tried to encourageehatriation of foreign workers to their original
countries during the great recession of the la@20avoided offering such incentives to EU citizen
(Donadio and Schwartz).

“9 For instance, the free movement variable beconsignificantly positive predictor of migration rate
change when the Yugoslav data are removed frormtidified basic model (figures excluded, but
available if necessary).

%0 Boeri and Briicker (2000, 124) and Fertig (2008)&mploy these assumptions for their baseline
(medium convergence) scenarios as well.

* please note that no projection utilizing only 8wuthern European data is performed here for tmsores
outlined elsewhere in this discussion.

*2|n fact, in Boeri and Briicker’s (2000, 124) lowgrition incentive forecast, there is a decreasken
overall number of CEEC10 migrants in Germany by3202

%3 By contrast, the theoretically unexpected negatoesficient for migrant stock plays very littlelean
both of these projections’ issues. It should be kemind that although all of these figures aratted
here, they are available for inspection if necgssar

** The model described in Table 3.5 can be estimatttithe country-specific variables as well, of csey
but if one does so the projection derived from thiel's coefficients suffers the same problemthas
others that try to introduce time-invariant elensetiottheir forecasts (figures omitted, but ava@dbl

%5 In other words, the German employment rate woeldibety percent and the CEEC10 employment rate
would be ninety-three percent during the forecasiogl.

%% Two projections that are excluded from Table 3:48 the population figures to determine the effect
that this alteration might have on the projectiesults. The first utilizes the average value of1tB86-

2003 United Nations Developmental Yearbook popatatihanges in each CEE country to forecast their
population to 2030. The second one predicts theesaiues using World Bank (2009) projection data
(also available as of December 1, 2009 at go.warlélorg/KZHEL1CQFADO). In neither case do these
population projection changes have a marked effie¢he overall forecasts of CEEC10 migration (1.34
percent total in the first case, 1.33 percent éngbcond).

" Table 3.3 shows that the lagged German employwseizble in the modified basic model is only
significant at the 0.10 level in the expected ditet

%8 Additionally, two of the pieces that most influenthis work (Boeri and Briicker 2000, 118; Fertigj4 Y
determine that free worker mobility does positivsiynulate worker migration in a significant fashio

%9 Early evidence concerning this question from teeoEU15 member states that permitted CEECS8
workers to freely enter their economies right afterir countries’ accession also contradicts thEane
tourism hypothesis. The Swedish government repant@@05 that just one percent of total welfare
spending went to nationals of one of the ten 2@@&ssion countries that year. Additionally, theHri
government stated that fewer than one thousand 208ssion-state citizens were on their unemploymen
rolls in March 2006 (Doyle et. al., 12-13). Finalpn the second anniversary of CEEC8 accession, the
European Commission (2006, 5) conveyed the arguthahthere was no great increase in welfare
spending by the EU15 governments in the immeditieraath of that event.

% please note that this latter outcome would betBxaat this analysis’ regression model would pced

®1 |t should be kept in mind in this discussion tinahing out social security eligibility and taxatio
guestions is a problem for commuters in the EU el$ (Maas, 103-104; Greve and Rydbjerg, 16-22).
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Chapter 4: Systems Models

As discovered in reviewing the literature on CEE worker migration and through
hard experience in the last chapter, one’s choices of research tools and methddology a
the start of an analysis in this area can lead to quite different expectdtjwrs-
accession worker movement. It may therefore be advisable to utiliz@lemaltialytical
methods to arrive at any final conclusions about the magnitude and consequence of this
phenomenon. That goal, which can be accomplished here by employing an underutilize
technique called systems modeling, is the paramount objective of this chapbee. Bef
attempting to fulfill that ambition, however, the provision of some background
information about systems modeling is necessary since it is not a fanuhardgee for
most political scientists. Once that detailed material is presenteshe¢hkéications for
the baseline systems model are explicated, including any new relationstigia or
sources that are necessary to construct this model. The outcomes of the basggine
and the alternative versions of that model follow this step, along with cardimgtts
ensure that its results are plausible, not overly dependent on any partisutapsn or
variable within it, and able to withstand difficult conditions. Finally, a brief dsonsof
the importance of these results in light of the product of the statistical nuzdelisbed
in the previous chapter is imparted. These techniques should prove to be complimentary
to one another and permit a deeper understanding of the dynamics and consequences of
CEE worker migration.
Systems Thinking and Systems M odeling:
Succinctly put, systems modelihig a computational methodological tool that can be

used to investigate the dynamics of complex systems and that features an
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interdisciplinary approach to problems grounded in a complicated reality I(K&zlo;
Mesarove; Skyttner; Weinberg). Systems modeling borrows from a number of academic
traditions, including mathematics and engineering (for their theories of meen-li

dynamics and feedback control, respectively) as well as the social and bahavior
sciences. Systems modeling is also designed to illustrate the utilitytefmsythinking,

the philosophy that the real world must be understood holistically rather than in a
piecemeal fashion (Sterman 2000, 4-5). Thus, for many systems modelers f@lark a
Cole, 41-43; Sterman 2007, 90), systems thinking is a paradigm (Kuhn) that influences,
in the most fundamental possible ways, how they perceive the social, economigar nat
worlds that they are trying to understand.

History and Uses of Systems Modelififpe development of systems theory, the formal

or mathematical expression of systems thinking principles, started just Mééold War

Il (Klir, 97-98). However, the appearance of biologist Ludwig von Bertajané#rticle

(1950) on closed and open systems is generally considered to be the originfbiat
attempt to form a general systems théagross the various scientific disciplines.

Systems engineering and operations research, the study of design wiacgpleoblems
respectively, soon developeaut of this desire for a general systems theory (Klir, 101-
102). These disciplines eventually attracted the attention of the Americaal fede
government, which began funding large-scale model-building projects for thearynili

and space programs, among others (Clark and Cole, 4-5). Between the 1950s and 1970s,
there was considerable intellectual excitement surrounding the ideatoigegeneral
systems theory; many academics were attracted to this subjectfrpthises of the

fruits of multidisciplinary work and by the idea of unifying the many fieldthefnatural
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and social sciencBgAckoff, 52-53, 56-59). However, the researcher who probably did
the most to popularize the study of system dynamics in the management ahd soci
sciences is Jay Forrester (1975). His application of these principles tastheds world
(Forrester 1958) and the study of how cities grow, thrive and decay (ForresterrE69) a
milestones in the development of system dynamics. The work that gained himtend sys
dynamics the most public notoriety, however, is the Club of Rome project (Forrester
1973; Meadows et. al. 1972) that predicts widespread natural resource shortages and
overpopulation problems in the world’s medium to long-term future. The resulting
political and cultural firestorms related to these publications (Forr&8%, vii-viii) and
their attendant criticisms (Hoos, 236-237), along with the failure of marneof t
predictions of Meadows et. al.’s (1972) vollfhte come true, removed some of the
sheen from system dynamics. However, as Sterman (2007, 90) argues, systerasdynami
remains a vibrant field of study today, with its ideas penetrating even esnsahool
pedagogy and the realm of video games.

Although it is interesting to consider that the utility of system dynsugoes
beyond the walls of academia, what is more important at present is to remark upon how
systems modeling and system dynamics are employed in researcthateas of
interest to this study. International relations scholars (Choucri; Skylid@+104),
especially peace and conflict studies researchers (Boulding 1978; M&gasya and
Wils; Hoover and Kowalewski), find that system dynamics and the systems ngpdeli
approach are helpful in addressing a number of different questions about the political
world. Additionally, a few demographers (Bongaarts and O’Neill; van de Wadle a

Knodel; de Cooman et. al.; Rosero-Bixby and Casterline) and public policy analysts
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(Cavana and Clifford) are able to employ system dynamics to gainrgreagits into

their research interests. However, relatively few past scholars appéyitieas to
migratiorf or immigration matters{berg, 39-40). For instance, Mabogunje (1972)
utilizes system dynamics principles in examining West African mgrgiatterns to

create something that might be called the “migration system” conceto@inje 1970,
3-4; Bonifazi, 123). Feedback effects, self-regulation, and the circularitygotioin are

all inherently captured in Mabogunje’s portrait of this issue in this part of the glob
(Oberg, 39). Pryor (1981, 122-123) describes a few attempts from the 1970s at employing
system dynamics to examine labor migration from the former Yugoslavia stevi
Europe. Finally, Richmond and Verma (1978) devise a prolegomenon for a global
systems model that accounts for both international and domestic migration. Bgsigni
such a model compels them to compare neo-classical economic or sociolupciaist

of migration with Marxist views on migration, and they find that none of them grant
scholars a complete picture of this concept. However, Pryor (1981, 123) declares that
Richmond and his co-author are too ambitious in their piece and encourages them to
ground their work in a smaller, real-word migration system.

Critiques of Systems Model#ghis mild criticism of the Richmond and Verma article
pales in comparison to some of the opprobrium that has been heaped upon system
dynamics from some quarters over the years, however. This turn of eventlyidymato
some of the near-fantastical claims that are made about this idea byatme e
researchers into general systems theory. Even some of the founders of tigofiédch@
1964, 29-34; Rapoport) explicitly caution system dynamics scholars against becoming

carried away with promises about what systems modeling could accomplish. Another
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reason why some scholars are disenchanted with systems modeling is that it ha
developed a reputation among some critics for being too “touchy-félyie a serious
method. Especially given the difficulties discussed below that systensemotave
with confirming their results, any indication that a tool is not as exactirigsheuld be
would count as a strike against it in many practitioners’ minds. That contention is
particularly true in a discipline like political science that has triedfong time to
become more methodologically rigorous. Finally, systems modeling gained muah publ
attention when it was utilized during the Club of Rome prdjecthe early 1970s. The
infamous difficulties and political uproar associated with the results ofidatgor
turned many politicians, policy analysts, government officials and aceslamay from
this technique.

However, the scholar who makes the most sustained and thorough critique of
systems analysiSis Hoos (1983). She censures both the theories behind systems analysis
and the results of projects that use it, going on to assert that its methods are too
politicized and thus avoid unfavorable scrutiny (Hoos, 15-27, 67-85). The author
continues her condemnation by declaring that systems analysis often eraploygues
out of their appropriate contexts, a phenomenon she refers to a “cargo cult” mentality
(Hoos, 81). She directly confronts what she calls the “Panglossian” aurag @5 disat
surrounds systems engineering, maintaining that this method cannot claimfiggjuali
successes even when it is applied properly in its correct sphere. In short, Hoas ®ook
devastating indictment of systems analysis and all of its derivative methddelds of

study. However, this analysis still maintains that systems modelingecasel prudently
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in this research to create a better understanding of the politics of lajpation within

the European Union.

Systems Thinking PrincipleBlow that an examination of the history of systems
modeling is complete, one can turn full attention to the five fundamental prirfiipfes
systems thinking: openness, purposefulness, multidimensionality, emergent pspperti
and counterintuitiveness (Gharajedaghi, 29-55). The notion of openness is that the world
is composed of permeable sets of relationships that can only be truly understood in their
wider, holistic context rather than in isolation from one another. In other wordsnsyste
thinking encourages people to intently examine the widest possible picture of the
phenomena that they are interested in studying (Richmond, 113; Gharajedaghi, 30-32;
Sterman 2000, 861-862). Purposefulness implies that there are reasons why (gystems
the individuals within systems) behave as they do. It is up to the investigatomto lear
what motivates people in different settings and then incorporate those motives into the
design of their models. Although rational (self-interested) choice is aisantipart of
purposefulness, systems thinking also recognizes that other kinds of choices and
constraints matter as well (Gharajedaghi, 33-36). One of the most powentuplas

behind systems thinking is multidimensionality, which is the ability to detect
complementary relationships in apparently divergent tendencies and construct &orkabl
systemic explanations from seemingly incompatible parts of competingetheo
(Gharajedaghi, 38-44). Taking this principle into account also allows individuals to
appreciate a plurality of functions, structures and processes that maynduarml

permeate their ideas much more easily than a dichotomous perspective woatd.téler

multidimensional perspective also permits systems modelers to see beyond the
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constraints that dichotomous relationships and zero-sum games may place on many
analysts’ conceptions of social problems and their solutions.

Another important foundational concept of systems modeling is that of emergent
properties, which are characteristics of a system that organicakyfesim it but do not
exist in any one particular part of it. They are present because of thetiotesaf
multiple individuals or sub-systems but cannot be located using a reductionist point of
view (Gharajedaghi, 45-47). For example, human life itself (or perhaps conss®atne
human life) is an emergent property; in order for it to exist, all of theargistems in a
human body must be functioning properly and working together to maintain it. However,
life does not exist in any one part of the body since if one removed a vital cirgam a
person, her life would disappear. An appreciation for emergent properties in systems
thinking can allow those who practice it an enhanced ability to model how largensyst
actually behave in the real world. That perspective may also open up their studoge to m
holistic and interesting questions than are available to those who do not fully embrac
these principles.

Finally, systems thinking emphasizes counterintuitiveness, or the readidadit
systems and individuals often do not react to incentives and stimuli in the way that one
might expect at the outset. This behavior may sometimes create unintended
consequences, or at least results that are quite surprising to an outside abosarver
initiator within the system. This property of systems thinking is strongiyaelto
emergent properties; since it is generally difficult to observe or metwsulatter in
isolation, it is quite easy to mistakenly believe that some particulanasitiould have a

desired effect when in fact an emergent property of the system can frusitadart. In
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any event, the idea of counterintuitiveness covers a number of observations about cause

and effect in real-world systems that are important to any study of humanesooriet

behavior (Gharajedaghi, 48-50; Richmond, 22-28). Cause and effect may be separated by

time and space, one cause may have many effects, and inertia may plagnandete

role in how a system behaves. Systems thinking’'s explicit recognition effeegsires of

reality can allow it to systematically include counterintuitive ressial its models and

illuminate a broader understanding of the behavior under examination.

Basics of Systems Modelinlg order to put these principles of systems thinking into

action and enhance their ability to study a host of interesting biologicalcphysicial,

managerial and economic phenomena, systems modelers have created a set of

mathematical tools based on non-linear dynamics. These techniques resfeingssy

modelers to categorize the items they want to examine into three groups: stecks, f

and converters (Gharajedaghi, 59-64; Sterman 2000, 191-210; Richmond, 35-41, 56-59).

Stocks? are accumulations of money, people, objects or other characteristics that a

researcher is interested in examining; if one could speak of a “gramnm&stefns

modeling, stocks are the “nouns” of that analogy. Because they are ookeatithe

items of interest, stocks describe the condition of a system at any spemifient,

provide systems with memory and inertia, and are the sources of delays in Htesessy

They are normally represented in stock and flow diagrams as rectaaiggésdl with the

name of the stock in question and, ideally, the units in which the stock is measured.
Flows measure the movement of physical and incorporeal objects into and out of

stocks at any particular point in time; they are the “verbs” of systemslimpdecause

they describe activities or items in motion. They are generally sgniifi stock and flow
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diagrams as thick arrows or pipes with valve-shaped symbols representing hew thos
inflows and outflows are regulated going into and out of stocks. More gendrallgte

of change of a stock is the net flow into or out of it; these changes occur in an

infinitesimal amount of time so that they may be mathematically ineyater time into

the values of a stock. Convertérielp to determine flow rates as exogenous constants or
endogenous variables that influence the speed with which objects enter or leave stocks. In
terms of the grammar analogy used earlier, converters are “adveésbsause they

influence how quickly or slowly money, people, skills or other objects move into or out

of stocks. Converters are generally represented in systems modelirajdiags circles

with thin arrows directed at the flow valves that they are influencing.

Population growth and movement can be conveniently conceptualized and
represented in these systems modeling terms. Every country has a number ofvheople
live within its borders and who are migrants in it (stocks), but those figures are not
constant over time. The net changes in state population or migrant stocks (flows) ar
impacted by the health and wealth of these populations, whether a war or virulasé dise
is present in that country, and by a host of other external and internal conditions
(converters). Although sometimes policymakers are interested in the vahesef
population stocks at any one time so they can provide various services to them,ygenerall
they want to know the rate at which they are changing and what those stocks figay
be in the future. Again, systems modeling grants policymakers the abilbytjorehend
the dynamics of their country’s demographics that led to the preseniosifuegtimate
future values of population-related data, and design effective responses to priblalem

may arise from domestic and cross-border population shifts.
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Systems Modeling Proceduredystems modeling research proceeds much like any other
such endeavor in the social sciences, and its proaessbe broken down into five
distinct phases (Sterman 2000, 85-104). The first issue that must be handled is problem
articulation, or setting the external boundaries of the study. Although sydterking
encourages examining social and economic problems from a holistic perspectige, lim
must be placed on the incipient model in order to prevent unworkable, unwieldy and
confusing products from being created. This step includes determining the partdem
wants to explore, establishing the key variables that might be useful in aulgltass
problem, and selecting the time horizon for the investigation. The second matter that
must be attended to is formulating the dynamic hypotheses that guide the study. Thes
hypotheses are based on competing and complementary explanatory theories of the
problem, but with a special focus on potential endogenous feedback structures that may
affect the subject of the research. An important part of this stage is méppiogusal
structures that underlie the initial hypotheses using a number of diagrams, including
causal loop diagrams and stock and flow maps.

Third, the systems modeling process insists that a researcher formulaiedetr
by carefully specifying its structure, estimating its parametedsinitial conditions, and
testing it to see if it addresses the puzzle it is designed to examine. Foesearehers,
this step may mean tediously writing out the equations that comprise the modél with a
of the attendant mistakes that act might create. However, with modemrmsyst&leling
softwaré’ like STELLA, the relationships can be specified using stock and flow
diagrams instead. The program then automatically converts those diagrarhs into t

equations they represent and checks to ensure that many basic mistakes ¢seating
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circular relationships) are not committed. In the fourth step, valid data areemnito the
model, results are estimated, and the model is tested in a number of ways to nsure it
reliability. These tests often include reproducing historical trends usivgkdata

patterns and verifying that the model is robust even when subjected to extreme data
conditions. The basic purpose of these tests is to be certain that there areusofisevs

in the model that would compromise the results that are derived from it. Finally, thes
results are translated into policy design and evaluation in the fifth and figalaftéhe
systems modeling procedure. This step includes determining strategiesesritiaitil

might be applied in the real world and examining whether some of these sgrategie
interact well with one another to create synergistic results. In come)ubkis process is
implicitly followed in this chapter to investigate interesting policy goestsurrounding

EU internal labor migration.

Advantages of Systems Modeli#dthough the mechanics and theory behind systems
modeling are interesting topics, a more pressing question to discuss hieat thisv
procedure can and cannot do in social science research. One important benefitnsf syste
modeling is that it effortlessly incorporates feedback relationshipsbatwariables, a
fundamental principle of systems thinking, into its modeling process (Richmond, 17-21,
61-72; Sterman 2000, 12-14). Many of the most interesting real-world relationships and
phenomena are not linear and unidirectional, and systems thinking recognizes that in its
modeling by overtly encouraging researchers to take those features into akttacts

many system dynamics are created by the presence and interactidfrahgaicing
(positive) or self-balancing (negative) loops. Self-reinforcing loopgetbaa familiar

exponential growth that anyone who has studied arms races or bacterial igravivod-
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rich environment understands implicitly. However, no quantity can grow exponentially
forever; resources are finite, and so expansion is naturally limited byclrajdoop
processes. In terms of labor migration, the arrival of foreign workers im¢ava

wealthier economy creates the potential for both self-reinforcing andcbajdnops to
develop. Migration between these two countries might be bolstered by the networking
effects that make it easier for compatriot workers to leave home for theaomomy.
However, the growth of their presence may reduce the number of availablerjtdisif
migrants and can engender a negative political and social backlash amoeagvodters
that would make the receiver economy less inviting for newer arrivals. In otheés,wor
scholars’ appreciation of labor migration is truncated without the idea of féedbac
somewhere in their mental models of it.

Another benefit of systems modeling is that it can encourage the discovery of
unexpected relationships in the systems under study, and thus the creation of new
hypotheses involving the variables in question. It may even suggest new combinations
and interactions of variables that would be worthy of further examination. Tdesees
of systems modeling arise directly from the systems thinking principlesergent
properties and counterintuitiveness (Sterman 2000, 5-10, 37-38; Gharajedaghi, 45-51).
The former idea implies that some relationships and variables cannot be perseived a
being in existence or importafuntil a more holistic view of the system under
investigation is taken. These emergent properties are often what male leehtaviors
counterintuitive and initial predictions wildly inaccurate, a difficulty thag study is

aware of in its explorations of the dynamics of intra-EU labor mobility.
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A final positive point to be made about systems modeling, at least as it is done
using a program like STELLA, is that its visual nature makes it easiapfetechnical
users of these models to understand what their logic is (Sterman 2000, 193-195;
Richmond, 116-120; Grafton and Permaloff 1995, 503-504; Grafton and Permaloff 1989,
254-255). Mathematical equations can be imposing and confusing to the uninitiated, and
even for experts they can be less than intuitive. Stock and flow diagrams remove this
barrier from consideration, even though beneath those depictions lie some conhplicate
mathematical relationships that the computer can more easily handle thamaany
could. In order for systems thinking to gain the widest possible audience, it should be
user-friendly and approachable. Visual representations in systems moielisiptk
and flow diagrams, causal loop diagrams, and user-monitored “dashboards” (gauges,
charts and graphs that show how variables are behaving and have behaved within a model
run) may allow that goal to be achieved remarkably well.
Constraints of Systems Modelirigven though there are many advantages of systems
modeling that might make it useful to various social scientific analyses,dhealso
some limitations on what it can do that are important to appreciate from the obtset. T
first of these constraints is related to the more general problem of pyediaitil
extrapolation from present data trends. When a systems model is utilized &stfonec
future behavior of a system under different sets of conditions as is attemptedsitudyi,
one can never be certafithat the results of the work are correct. All one can do is
examine how the system behaves in the past and try to replicate that peréousiagc
historical data and the model in question (Sterman 2000, 874-880; Clark and Cole, 65-

68). This strategy at least allows one to make a defensible case that thdénavior of
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the system will unfold as the model predicts. The validity of this argumemnisgige to

the model's assumptions, naturally, but one can test the robustness of the moded’s result
using a number of extreme case and sensitivity analyses (Ford and Flynn, 276-278;
Sterman 2000, 869-871, 882-887; Richmond, 149-151). These steps can help deflect
some, although not all (Hoos, 224, 237-238), criticism that a model’s results originate
solely from the initial assumptions of, and data used in, that model.

A second limitation of systems modeling is derived from its inherently nornslinea
non-positivist nature. As Sterman (2000, 846-850) states, models can never be verified or
validated because, as simplified visions of reality, they are all “wrSreg"some level.
However, even beyond that observation, systems models face an extra barrier to
acceptance because they can rarely be supported by commonly acceptidiétaésts.
Although there have been some encouraging developments concerning this issue in
recent years (Dogan), it is still difficult to perform hypothesidrigsind calculate
confidence intervals for systems models’ parameters. This feature ipperhat most
distinguishes systems models from econometric or statistical modelssaintiee
phenomena and is one reason why the former are oftentimes used in conjunction with the
latter in the same study. The complementarity of these techniques (Gurigl, 918
implies that the results of systems models can be used to further deve&igatati
models, and the results of statistical research can inform the constructicteoisy
models. In fact, information from past statistical models is utilized irstby to build
its systems models.

Systems Modeling’s Suitability for this Studlyorker migration within the EU, the

incentives that create it, and the barriers that prevent it comprise a coygiksr f

172



feedback loops and stocks and flows of people, and would thus seem to be a natural
subject for systems modeling to address. This observation is especially reglosant

one knows that the current work is inspired by a systems model that was constyucted b
the author and other co-workers (Bickers) to explore workforce movement and
development in the state of Indiana. Although systems modeling is employechtheque

in busines¥ and management research, the natural sciences, and environmental science
(Forrester 1975; Sterman 2000, 42-55, 66-79; Gharajedaghi, 190-264), it is not applied in
political sciencé® or public policy studies very often presently (Cavana and Clifford).

One aim of this study is thus to add to these sparse contemporary applications using a
topic that appears to be tailor-made for the strengths of this technique.

Additionally, systems modeling is especially appropriate for an analykibaf
migration because the stock and flow models can implicitly assume net workeAB a
reminder, the unit of flow measurement adopted by the statistical models istjpopula
adjusted net annual labor migration rather than gross worker movement. An iroplicati
of this decision is that workers who leave short-term or seasonal jobs abroad and return
home simply shift back into their home population stock and thus do not count in that
year’s donor-country outflow. Generally, publics and politicians care more about svorker
who move permanently into their countries than temporary employees because ére form
are perceived to create lasting changes in a society’s demographics anddedsbr Tine
same statement could be made about cross-border commuters, small-deede tra
(Okdlski, 117-118) and other workers who have no intention of settling down in the
country where they are temporarily engaged. This expectation is not unreasohable

course, as questions of identity rarely revolve around temporary “visitors’ouandrg or
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region. Earlier studies (e.qg., Fertig, 712) make much of their focus on “perrhanent
migration, but using net flows is also an outgrowth of the available data and theflogi
systems modeling.

However, systems modeling also allows researchers to examine thg effect
gross migration flow® on a society and its policies for dealing with both types of
migration. Once again, the impacts of net and gross migration on the politics of both
sender and receiver countries can be quite disparate from one another. Ors#lycan ea
imagine a scenario in which large-scale gross immigration and dioigaae taking
place between two countries, leaving only a small residual net migration inveier
Although one would predict based on that inconsequential net migration that neither
country’s economy or politics are being strongly influenced by the laboatimgr
between them, the sheer quantity of two-way worker movement may createaaorm
political pressures in both stafe® decelerate that flow. In other words, the sheer
volume of migration a country experiences may matter as much as the neteatcom
that process due to the disconcerting cultural and political effects ofdeatge-
permanent, or temporary, labor migration. Even if one could confidently predict that the
long-term permanent volume of migration to a country would be low, a sudden influx of
foreign workers arriving in an economy right after the introduction of a new labor
mobility policy could create serious disequilibria in the politics and ecoffosfijpoth
the sender and receiver country. Although the structural design of the systeeisim
software does permit one to trace both gross and net migration at the sanfiertime
technical and theoretical reasdhhis study limits itself to examining the determinants

and consequences of CEEC10 net migration exclusively.
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Model Building:

An early phase in the systems model construction process (Richmond, 17-22, 141-153)
involves setting the boundaries of the problem under study and determining the relevant
variables in that system. An interesting way of visualizing that procéssastruct a
causal loop diagram containing the system’s variables of interest; the oreptiesents

the current systems model can be located in Figure 4.1. Many of the interactioesrbetw
these variables, including their directions and polarities, should be familiar geven t
results of the statistical model in the previous chapter. For instance, as&orghe

GDP ratio difference between the migrant receiver and sender countiigg ad to an
increase in the migration rate and thus the number of net worker migrants shifting
locations, while an increase in donor-country employment should generate seéanea
the number of net CEEC10 migrants. However, the causal loop diagram includes many
relationships that are not present in the statistical model and illustrafesttuctures

and feedback that statistical modeling does not permit. It is the goal ofxiheengon of

this discussion to elucidate, defend and operationalize these new relationshipgldit s

be noted that the causal loop diagram outlines a rather simplified model of theamigrat
system that exists between the CEEC10 and EU15 member states. In fact, a stibseque
portion of this section explicates potential relationships between these esitiadil are

not included here for various reasons. Hopefully, even this relatively uncomplicated
model of the CEEC10-EU15 migration system should generate helpful insighte@s

it behaves, however. Finally, this model-building explication concludes with aéstef

of the model’s predictive ability utilizing CEEC10 data from the late 1990s and earl

2000s.
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New Relationship-Perhaps the easiest of the new interactiansexplain and support in
this section are the ones between both host and donor country GDP and employment.
Standard economic theory would contend that increasing per capita GDP would also
augment employment because an expanding economy allows more workers to be hired
and requires them to be in jobs in order to produce the goods and services that further
enhance per capita gross domestic product. However, teasing out the exact tredue
statistical relationship between increases of GDP and employment imoisdtam all of

the other factors that influence these entities is extremely difficultci$t®mary

reaction to this situation would be to exclude this connection from a model because there
can be little statistical confidence in the number that is utilized to quéaimitgfy

relationship. However, according to Forrester (1961, 57; cited in Sterman 2000, 854), this
action is tantamount to claiming that there is no relationship at all betweendiwvo s
variables, a claim that is almost certainly false. Therefore, amattve appropriate

action might be to estimate such parameters as carefully as possiblgoaoddsly test

the validity of these estimations through the use of sensitivity analydaetatm

replication using historical information. Although this choice may be contentioaghi i

one made by this study in order to gain an enhanced perspective on the CEEC10-EU15
migration system and illustrate the potential value of systems modelireggmoerall§".

With these caveats firmly in mind, this study estimates that a one-perces@se in

(sender or recipient-country) GDP creates, all else equal, a 0.01 perceas@idn

(donor or host-country) employment. This estirffatebased on the author’s

understanding of how these two factors interact with one another and the limifasfons
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this systems model; it is also quite conservative and could be easily changetuiute
if it turns out to be faulty in any way.

Another set of relationships that must be discussed here involves the ones
concerning migrant stock, including the observation that these new interactiat@sacre
reinforcing and a balancing loop in the model. The first new connection, the one between
net CEEC worker migrants and per capita migrant stock, is simply an openitecogf
something that is unstated in the statistical model. In particular, angadrethe number
of CEEC migrants also increases the per capita &totkhose workers in the receiver
country. That observation is not particularly noteworthy, but at least one of its
implications might be; if network theory is correct, and there is only limitetkage in
its favor from the statistical model, that growth in per capita migrank stoauld then
generate an increase in the number of future migrants who arrive in the receiny.
The explicit recognition of the relationship between these variables indicates tha
reinforcing loop structure exists between these two variables in the moddbdjhis
implied in the theoretical structure of the statistical model, but the systenal’'s
construction allows it to be recognized overtly. The next relationship involving piéa ca
migrant stock is not as obvious as the previous one and therefore requires a bit more
explication and defense. Logic and classical economic theory would contenddfeg |
out other influences on this relationship, the per capita migrant stock variableé khoel
a positive association with sender-country employment. That statement ceuée
because an increase in a country’s workers moving abroad to take jobs should reduce
donor-country unemployment (increase employment) since there are now fewer

competitors for positions in the sender country. Even if employed workers weagdo le
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the sender for the receiver country, those migrants must now be replaced, mobylike
donor-country unemployed workers. The causal loop diagram indicates that the addition
of this relationship creates a balancing loop in the model: an increase in the number of
worker migrants augments the per capita migrant stock, which then increases hos
country employment and decreases the number of workers who migrate. Ihefact, t
recognition of this balancing loop may indicate one reason why fewer workemns of
migrate than one might initially suppose (i.e., there is a integrated regul#tersystem
that retards the migration process). Using all of the operationalizatioficptedns
described previously, this research estimates that, all else kept constaht(@ne-

percent) increase in per capita donor-country migrant stock creates a 0.01 percent
increasé’ in donor-country employment. Once again, this estimation is a fairly
conservative one and can be altered if future investigation demonstratésstfigute is

too high or too low.

The three new relationships involving education level, itself a new variabhlesin t
analysis, remain to be explicated and justified. The average number of yedtgation
variable is calculated for the ten CEE countries’ workdrem United Nations-collected
data on the highest educational attainment by adults over the age of twenty-five
(UNESCO Institute for Statistics, 172-173). The first relationship thatesilihis
variable is the one that directly links education level and migration rate.uldiagy
presumption of this association is that CEE workers with greater accumulaitiskils
and education are more likely to move to the EU15 economies because they calygeneral
realize greater gains from those skills in a wealthier economy (Hadig odaro).

Additionally, CEE workers with more education are more likely to have knowledge of
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languages, job markets and contacts in their receiver country than those svith les
education. This deduction is also inspired by the “brain drain” hypothesis (Straablkaa
Wolburg, 1-2; Favell et. al., 11-12) that has so concerned policymakers in Centraé Eur
and elsewhere across the giStmver the past few decades. Operationalizing this
relationship is somewhat complex, however, because one does not want to imply that all
educational gains are equal. For instance, a group of workers with only a primary
education may be more likely to move if they complete another year of education on
average, but they are still unlikely to move overall because they have a rglativel
amount of skills. A similar statement could be made about a group of potentiahtsigra
who have already completed a tertiary education, but they are more likely &damigr
anyway because they have a large bank of skills at hand. Therefore, it is reatmnabl
operationalize the relationships that employ education as their base witleatianfor
break point at which the effect of the education variable transitions from beiggtaee
influence on the migration rate to having a positive influence on that rate. Thisisna
estimates that this null effect point is at twelve yEasbaverage education, which is
equal to completing an upper secondary-level course of study. The particular
operationalization that is utilized for this relationship is tbeteris paribusfor every

year of average education that a CEE country’s workforce possesses, thesradrtiiz
workforce are more likely to migrate by a factor of 1%18Ithough that figur& may
seem unusually tiny, it is important to keep in mind that the average migragon rat
calculated during the statistical modeling-based forecasts is ro8ghly. While the

initial estimation of this effect is fairly cautious, one can see thatitdchave a
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considerable positive impact on a highly-educated society’s migration ratthever
course of many years.

The remaining two interactions involving the average education level variable ar
also the ones that comprise the second reinforcing loop in the systems modele$ncreas
education level should independently augment sender-country GDP because workers
with more skills are assumed to be more productive than low-skill workers. Howeyer, t
separate effect of education on GDP is likely to be quite small here due to the
considerable delays and decays that exist in transforming recentlyeatgdircation
into practical workplace skills. In other words, educational improvements do not
automatically translate into workforce improvements; skills must beigedan reality
before they can become effective, and some expertise acquired in an acseténg
may not be appropriate for certain working environments. Therefore, this analysi
estimates that enhancements to a donor-country’s average education leveldrgve a v
small, 0.1 percent (0.001) per year of improvement, effect on donor-country GDFR. Pleas
note that this variable is operationalized as the average education lexegionigate one
is in that countries with an average education level above twelve years egperie
positive effect' of this function on their GDP while those with an education level below
twelve years encounter a negative consequence for their GDP. Enhancements to per
capita GDP are also expected to have a positive impact on education levels, wiech is
source of the second reinforcing loop illustrated in the causal loop diagram. The
operational notion here is that as per capita GDP increases, there are mocessor
the government and private individuals to spend on education and a reduced likelihood

that students would need to leave school early for reasons of financial hardship. Once
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again, however, the discrete effect of GDP on education level is likely taghe sli

because increases in per capita GDP would give governments and individualtthe abi
to expend resources on policy goods aside from education as well, and there are almost
certainly going to be delays and “leaks” in the pipeline connecting GDP andieducat
level growth. In other words, each year these resource enhancementsistaonfsa

small fraction of a country’s students to finish a program of study or extrafea
education who otherwise would not complete that training. Therefore, this analysis
estimates that every one percent increase in donor-country per capitagaid3 an
improvement in the donor-country education level by 0.001 average years of education.
As has been stated for the previous new relationships, the values associatedswith the
two associations are fairly conservative and are open to changer agrtatestances
warrant.

Another new variable of interest is related to a demographic factorathat c
certainly be contended to have an impact on the migration relationship betwean sende
and host countries. Cumulative causation migration theory (Massey et. al., 47-49)
contends that younger people are much more likely to move to find work than older
potential employees are. Countries with a greater proportion of their populatienage
bracket that is most likely to move would therefore be presumed to have higher migration
rate§? than those with smaller proportions of their populations in the relevant age range.
However, just like with the education variable, not all changes in the proportion of
workers in the relevant age range are equivalent. For instance, a cottimtaywery low
share of its population in the twenty to thirty-four age brdéiteat expands that figure

would have a higher migration rate, but the total effect of this low fraction of young
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workers in the population on the migration rate would likely be negative. A similar
statement could be made for a society that had a fairly large percentag&erswothe
relevant age range; a decrease in that proportion would reduce the overalbmrgitat

but the complete impact of this high fraction of such workers on the migration rate would
probably remain positive. Therefore, the operationalization of this assoqgmticeeds in

a fashion similar to that of the education relationships. The break point between an
overall positive and negative effect of the age range variable on migratias rate
estimated to be twenty percent, and for every one percent (0.01) increase in the
proportion of the donor-country’s twenty to thirty-four year old population, the migration
rate increases independently by a factor of Px@nce again, this alteratibtis a

relatively small one because other factors impact this relationship, but it ealjubted

as more information is gathered about this phenomenon. Additionally, one can perceive
how this factor might have a considerable cumulative impact on the migratimveate
many years. The initial values of the percentages of the CEEC10 populations in the
appropriate age range are calculated from the 2005 ffjuoeated in World Bank

(2009).

Each CEE country’s young worker proportion stock is not the only variable that
must be operationalized in this discussion, however. For instance, because this analysi
takes population changes into account as part of its baseline model, it is sensible to
incorporate such alterations involving young worker proportion into it as well. The
average rate of chantjén the young worker population proportion for each of the ten
countries under study in this analysis is calculated from the figurestdgana/Norld

Bank (2009). The presence of these population proportions in the systems model may
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also allow this study to make forecasts about the composition of the CEEC10-EU15
migration flow as well as its overall magnitude. That assertion might édétause
recent examinations of post-accession CEEC10 worker flows (Bricker andabgme
31-32; Pollard et. al., 25) indicate that large portions of those wdflkeesin the twenty
to thirty-four age category. One could use the information provided by thesessimdi
create a dimensionless multiplier called “age disproportionate factor'itoeg¢stthe
portion and magnitude of future worker flo¥from each CEEC10 economy that fall
into the relevant age bracket. Based on the studies cited earlier in this pardugraph, t
value of this factor is initially approximated to be three. This convertethesmbe
multiplied by the annual age bracket percentage value to estimate the propoytearly
worker migrants that lies in this category; the magnitude of the annual youkeriow
can then be determined by multiplying this resultant by the yearly net donotry
migrants figure. The starting value of the age disproportionate factor is orgy a fi
estimate and is certainly open to change if later data acquisition sutigasanother
value would be better.

Another descriptive feature of the CEEC10 worker migrant flow that might be
interesting to forecast, and the one that contains the final two new relgt®tisd must
be explicated in this section, is the proportion of those sender-country workers who
possess a college degree. This concept does not appear in the causal loop diagram
because its value is excluded from the calculation of each country’s annoagregton
rate. However, it may still be worthwhile to try to understand what this figure teul
like in the future so EU15 governments might know what to possibly expect on this

score. The initial stock datifor this measure are taken from Briicker and Damelang
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(2009, 42), but they are problemafibecause these figures are for the percentage of the
CEEC10 working-age migrant population rather than that entire population. That fact
implies that one cannot calculate the number of college-educated migrants in an
analogous way to how one is able to project the number of young worker migrants
described earlier. In other words, the results section of this analysis caemortythe

final percentage values that these country-specific variables take nahysia presumes

that changes in sender and host-country GDP affect the proportion of the (work)ng-ag
migrants who have college educations in a mirror-image fashion. Since a growing
receiver economy would be likely to disproportionately attract collelgeaged migrants

from the sender countries because they would have a greater pool of skills to draw upon
to take advantage of the opportunities presented by the expanding economy, this analysi
posits a positive relationship between receiver-country GDP growth and teatage

of college-educated migrants who come to that host country. In particular, every one-
percent (0.01) increase in German per capita GDP is estimated to indepecicend\a

0.05 percent (0.0005) boost in the proportion of donor-country migfavita a college
education. The relationship between sender-country GDP and the percentage of its
migrants with college educations is similar in form except that a negetateonship is
anticipated here because a growing sender-country economy should persuade potential
college-educated migrants to become employed in their home economies. 8lpgecific
every one-percent expansion in donor-country GDP is expected to create a 0.05 percent
decrease in the percentage of college-educated migrants who leave éoethierr

country. Both of these relationships are rather modest in their expectatidfests en

the proportion of college-educated migrants in the relevant flows but, like the previous

185



new relationships, they are open to alteration if necessary and could have corsiderabl
effects on the value of this stock in the long run.

Omitted RelationshipsAlthough the above new relationships may seem to exhaust the
possibilities presented by the causal loop diagram, they do not come close to their end.
Quite a few other relationships might be hypothesized based on that drawinggt thet fi

of which contains the connections that could be depicted from sender and host-country
employment change to sender and host-country per capita GDP changeivedgpéct
reasonable classical economics argument could be made that an increaseymentpl
might augment per capita GDP in much the same way that a rise in thetlaitdates

an increase in the former. However, since both of these notions describe changes in the
variables, attempting to include both sets of directional relationships in this modlel
create simultaneity issues (circular relationships) that the modelitwgpsefrefuses to
permit. Since per capita GDP increases would seem to have a greateramplaahges

in employment rather than the other way around and because employment irafteases
lag GDP increases, only the former relationship is included in this systembk mode
Another variable that could affect both receiver and sender-country GDP lethads is
number of net worker migrants who leave the CEE economies for the EU15 countries.
One could certainly assert that an enhancement in net migration would increase the p
capita host-country GDP and decrease the receiver-country’s per capita GlbBebe
productive workers are being transferred from one economy to another in this
relationship. However, the total consequences of this migration may depend quite heavi
on the types of jobs that these migrants take in their host-country economies, lgspecial

since the variable in question here is per capita GDP change. For instamedy#in
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drain effect pulls CEEC10 workers away from high-skill jobs in their home economies
and places them in low-skill jobs in the receiver economies (the so-called “lasie’w
effect; Briicker and Damelang, 29, 30-31), the per capita GDP of both countriee may b
negatively impacted because the migrants’ skills are being squanderedr& hieyfact,
taking jobs that may not improve the per capita GDP of their hosts and their ahibties
now absent from their home economies. Language barriers and skills incolitipatibi
may also make worker migrants less productive than native employees, vaichnot
improve receiver-country per capita GDP. In contrast, one could contend that pulling
unemployed or underemployed workers out of sender countries might actually improve
those economies’ per capita GDP calculations because those workers may nbdonge
part of the denominators of those equations. A further alternative argument based on
classical economic theory would state that the per capita GDP totals of bothesount
should be improved by migration because the workers’ skills are better distribtded a
both economies after migration is complete, leading to an overall improvemenhin eac
state’s productivity. In short, these migration-GDP relationships areeohfiim this
analysis because the directions of their effects are theoreticalgauncl

Two potential relationships that include employment as the affected variable
could also be derived from the causal loop diagram. The first of these associations
involves the number of net worker migrafitand host-country employment in that one
could speculate that there should be a negative relationship between these twesvariabl
as migrants compete with native workers for jobs. Host-country employment would
therefore decrease as more workers enter an employment market witHionigdch

number of jobs. However, as dual labor market theory asserts (Piore, 35-43; Btassey
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al., 28-34), many times migrants fill positions that are open because no remeiaéry
workers want to take them. This theory would therefore imply that migration has a
limited or null impact on overall receiver-country employment because/ee@and
sender-country workers are compliments to one another rather than competit@achit
other. Once again, this relationship is excluded from this systems model bégause i
theoretical direction is not well-enough established in the literature. Teewahable

that could impact employment is education level; the idea in this relationshat is t
increased levels of education grant workers more skills and thus make them more
employable. While it is certainly true that raising the level of educatiorcauatry
increases per capita GDP because enhanced education makes workers molgegynvduct
is unclear that augmenting the level of education in a country should have a sifadar
on unemployment. Other factors may intervene here; more specifically,afareno

jobs for educated workers once they leave school or if their academic traimioigwhat
employers require, it may be that the country simply has more highly educated
unemployed individuals. In short, the education-employment relationship is left out of
this study because it is uncertain that the former really influenedatter in a
theoretically predictable fashion.

Baseline Model OperationalizatietMost of the data sources, operationalizations and
assumptions (e.g., all CEEC10 member states enter the EU in 2004, the apprgximatel
two-percent economic convergence rate) for the baseline systems neoilhel same as
for the statistical model in the previous chapter; any questions or conceted telthese
issues should refer back to that material. However, this section highligbte these

matters differ between the two types of models, starting with the topic ofgimpul
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change. The baseline experiment for the statistical model does not incjuplepashation
changes, whereas the baseline systems model does since systems madkelgng
incorporating projected population changes a relatively simple mattathé-eake of
consistency, the statistical model results for the variant that employd Bémk (2009)
population projection datais adopted for baseline systems model comparison purposes.
Another particular difference between the two models involves each modeisdntaf
sender and receiver-country employment. Both baseline runs utilize theeaverag
employment rate between 1996 and 2003 as the initial values for sender and host-country
employment. While those totals are held constant throughout all of the sahtistidel
variants, even the ones that use high and low economic incentives, those amounts shift in
the systems models due to the impact of GDP (and, in the case of sender-country
employment, per capita migrant stock as well) changes on them. As one might,suspe
these alterations have interesting effects on the calculations of traiotigate?® and
projected numbers of migrants moving from the ten CEE countries to the EU15 member
states. A final distinctive feature of the systems models that makes theawlisaim
different from the statistical models arises in how the free migratiocypariable is
treated. In the statistical model-based projections, its coefficieniropty$e added to
the migration rate equation in the appropriate year. However, this relations$iien
operationalized in the systems models using Boolean algebra so that freemuphty
presence impacts the migration rate starting at the correct time (201 bastime
model).

To summarize the model construction process, Figure 4.2 illustrates the

fundamental building-block stock and flow Ufiof the systems model. This same
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architecture exists for all ten donor countries, and it should be noted that the
accumulation stocks (e.g., the ones for total sender-country net migrathtraserters
(e.g., “CEEC10 total net migrants to Germany”) are excltifenim this picture. A very
different representation of the same information can be located in this chameendix,
which contains the equatiolishat define the baseline systems model. Although the
stock and flow diagrams and equation systems in this appendix appear quite dissimilar
the surface, it can be safely asserted that they convey the same motigkestruc
information. Finally, the initial values for the most important country-spesificks and
converters are situated in Table 4.1. Many of these figures are the same dsahase
used for the baseline statistical model, but there are some that are newysbeims s
model.

Previous-Data Model TesBefore explicating the projection results of the systems
model, it would be reasonable to discuss an examination of the model’'s predictive
accuracy using data from 19860 2003. Just as with the similar work involving the
baseline statisticii model, the question here is how much one can trust the forecasting
capacity of the systems model given its ability to “predict” known data pdmts
conducting this investigation, 1996 d¥trom the statistical modeling material and from
the sources described previously in this chapter are utilized, with a few exseftne
exclusions from that blanket statement primarily revolve around how sender-country
GDP change, population change, and young worker proportion (level and change) are
programmed. In both baseline forecasting models, donor-country GDP change is
estimated so as to create a two-percent convergence between it anditteg-oaeintry’s

GDP. However, in this examination of the baseline system model’s predictivalitgpa
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Table 4.1: Starting Values for Selected Baseline Systems Model Stockeawvert€rs

Population Pct Populatioigrant GDP Ratio GDP Change

Country
Change Stock

Bulgaria 7,824,000 -0.00850 44300
Czech Republic 10,202,000 -0.00133 30186
Estonia 1,354,000 -0.00283 4220
Hungary 10,130,000 -0.00333 54714
Latvia 2,325,000 -0.00517 9341
Lithuania 3,454,000 -0.00500 13985
Poland 38,195,000 -0.00400 326882
Romania 21,734,000 -0.00617 89104
Slovakia 5,379,000 -0.00200 19567
Slovenia 1,997,000 -0.00250 21795
Country Average Pct College Pct

Education Level Migrants 20-34
Bulgaria 11.157 0.313 0.2178
Czech Republic 12.216 0.356 0.2363
Estonia 11.968 0.169 0.2155
Hungary 11.354 0.266 0.2285
Latvia 12.517 0.113 0.2155
Lithuania 12.635 0.159 0.2111
Poland 11.781 0.217 0.2389
Romania 10.205 0.141 0.2371
Slovakia 12.048 0.158 0.2493
Slovenia 11.926 0.092 0.2194

Change German GDP: 1.0141
German Employment: 91.2125

Note: the numbers for “Pct Population Change”, “Pct College Migrants” actd®?@34”

3.0494
1.9328
1.3350
2.4090
1.9691
2.3972
2.4947
5.4541
2.0383
1.3679

Decrease
20-34
-0.002800
-0.003252
-0.002056
-0.002568
-0.002820
-0.002336
-0.003460
-0.003116
-0.003612
-0.002672

1.033539
1.034598
1.034350
1.033736
1.034899
1.035017
1.034163
1.032656
1.034430
1.034308

Employment

84.9375
93.0125
89

92.875

85.625
85.2125
84.7875
93.1375
84.3125
93.1125

are actually proportions or rates rather than percentages; these lalsischere

because that is how they are marked in the stock and flow diagrams.
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the average rate of the new member-state annual GDP changes betweerd18¥iBas
utilized instead. This calculation is the same as the one that grants the 1.41 percent
average yearly GDP change employed for German GDP in the forecass model
Population changes are calculated in a similar fashion in that the average rateabf annu
population change between 1996 and 2003 is used here to estimate sender-country
population levels and shifts. Matters are somewhat more complex in calculating the
young worker proportion variables because United Nations Demographic Yeadiaok d
must be employed rather than World Bank data and there are years nmshmd¢ime

series for all of the donor countries. This latter observation implies that one aaenot
the average rate of annual change in the sender-countries’ twenty tddtirfyear old
population to program the young worker proportion change converter; rather, the overall
average annual change from 1996 to 20@8ust be employed instead. Although that
makes this change variable different from the others utilized in this ekl nit is
impossible to avoid that divergence in methods given the circumstances.

The results of the present investigation into the adequacy of the systems model
are actually fairly encouraging. Just like with the statistical moaelptojected totals for
worker migration in 2003 are compared with the actual CEEC10 population movements
to Germany in that year. In this instance, the difference between the(88t085) and
projected (32,765) worker migration is less than one (-0.977) percent. As is true for the
statistical model, the estimates for individual countfigs2003 might be off the mark,
but the differences between the overall totals are quite small. The sysiael permits
this research to make an additional check on the accuracy of this forecasy, rtacaa

compare the projection results based on the 1996 data with the actual CEEC10 worker
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movements for the entire 1997 to 2003 period. The outcomes of this test are also quite
good (a predicted total of 231,584 worker migrants compared to the actual total of
226,950, for a difference of almost exactly two percent), even though again the
differences for individual countries can be fairly large. Overall, givengtenaptions of

this model, the data problems described earlier, and the economic upheaval thatloccurr
in the CEEC10 during these years, both of these tests should grant one a sense that this
model can be an accurate predictor of CEEC10 worker migration in the future.

Model Resultsand Testing:

In general, the results of the systems modeling projections using the basedieleand

its alternative specifications forecast a modest future movement of windarshe

CEEC10 to the EU15 member states. Tables 4.2 and 4.3 provide the final values for
many of the variabl&3in the baseline model and the worker migrant totals for all ten
newly-accessioned states, respectively. As one can determine fromdhtala#, the
baseline systems model forecasts that a slightly smaller percehtaB&G10 migrants

will have moved to the EU15 countries by 2030 than the population-adjusted statistical
model does (1.310 percent versus 1.331 percent). Although much more information is
presented in the discussion section of this chapter explicating the magnitude of the
systems model worker migrant totals, it is noteworthy here that thenganfluences on

the migration rate interact to produce a reduction in the number of workers shdting f
one economy to another rather than an enhancement. Additionally, the dynamic pattern of
the systems model flows is slightly different from that of the stagisthodel; for

instance, the migration rate decreases constantly over time for all temsysodel

countries (except for the jump when the free migration policy is introduced in 2011), but

196



Table 4.2: Final (2030) Values for Selected Baseline Systems Model \éariabl

Country Population Migrant StockGDP Ratio GDP Change
Bulgaria 6,213,442 117082 1.8061 1.033630
Czech Republic 9,841,911 89418 1.1122 1.034692
Estonia 1,254,259 12171 0.7735 1.034443
Hungary 9,257,567 123255 1.4192 1.033827
Latvia 2,021,355 27775 1.1239 1.034993
Lithuania 3,016,793 43757 1.3639 1.035112
Poland 34,277,462 700118 1.4527 1.034255
Romania 18,389,352 274046 3.3151 1.032675
Slovakia 5,095,962 66570 1.1784 1.034523
Slovenia 1,866,494 33878 0.7934 1.034401
Country Average Pct College Pct Employment
Education Level Migrants 20-34
Bulgaria 11.248 0.287 0.1422 86.1602
Czech Republic 12.310 0.328 0.1485 94.1081
Estonia 12.061 0.142 0.1600 90.0981
Hungary 11.445 0.239 0.1592 94.0345
Latvia 12.611 0.085 0.1394 86.8003
Lithuania 12.730 0.131 0.1480 86.4009
Poland 11.873 0.190 0.1455 86.0928
Romania 10.293 0.116 0.1530 94.2647
Slovakia 12.141 0.130 0.1518 85.4631
Slovenia 12.019 0.065 0.1473 94.4284

German Employment: 91.5932
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Table 4.3: Baseline Forecast of Migration to Germany by CEE Country

Country Baseline Systems ModdPopulation-Adjusted Statistical
2004-2030 Migrants ~ Model 2004-2030 Migrants
Bulgaria 72,782 73,810
Czech Republic 59,232 60,785
Estonia 7,951 8,060
Hungary 68,541 69,128
Latvia 18,434 18,688
Lithuania 29,772 30,048
Poland 373,236 381,231
Romania 184,942 186,173
Slovakia 47,003 48,026
Slovenia 12,083 12,436
Total 873,975 888,384

Systems Model
Total CEEC10 Migrants to All EU15 Member States: 1,343,750
Percentage of CEEC10 Population Migration to EU15 Countries: 1.310%

Statistical Model
Total CEEC10 Migrants to All EU15 Member States: 1,365,904
Percentage of CEEC10 Population Migration to EU15 Countries: 1.331%

Table 4.4: Baseline Forecast of Migration to Germany by CEE Country andeSelec
Year

Country 2004 2010 2011 2015 2020 2025 2030  Total
Bulgaria 2011 2768 2843 2754 2651 2554 2465 72,782
Czech Republic 2300 2205 2322 2260 2182 2103 2022 59,232
Estonia 311 297 312 303 292 281 271 7,951
Hungary 2652 2552 2666 2602 2523 2446 2370 68,541
Latvia 725 694 718 699 675 653 631 18,434
Lithuania 1161 1117 1154 1126 1093 1061 1030 29,772
Poland 14269 13878 14304 14057 13759 13471 13193 373,236
Romania 7240 6949 7177 6995 6778 6573 6379 184,942
Slovakia 1779 1737 1800 1772 1738 1704 1670 47,003
Slovenia 469 450 473 460 445 429 414 12,083
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it increases slightly over the run in a few of the statistical model ¢esepare Table
4.4 to Table 3.11). Potential reasons for this observation are explored in the discussion
section of this chapter as well. In order to ensure that no one variable intdrasys
model has too great of an impact on the baseline model and to investigate how the
implementation of an important policy might affect the overall migration fgyuseveral
alternative migration scenarios are presented in Table 4.5. The conditionsfof eac
these experiments are defined in the same way as in the alternatstecatatiodels
presented in Chapter Three (Table 3.12). These models behave similarly to tred origi
formulation of the systems model and grant results that resemble those obsenviefr
alternative statistical models as compared to their baseline operatioali For
instance, the continual presence or absence of the free migration varsalaahaely
limited bearing on the overall migration numbers, and the high and low migration-
incentive conditions induce quite a few more or fewer workers to leave their home
economies, respectively. Additionally, changing the assumptions in the economic
conditions based alternatives affects some countries much more than others (e.g
compare how Bulgarian and Slovene workers react to these modified assumptiohs in bot
the systems and statistical models compared to their baseline fordoasteyt, the
consistency of these alternatives’ results with those observed fromtthcstiamodel’s
various operationalizations makes one more confident about the quality of thessystem
model’s outcomes.

However, there remains one difference between the statistical antsystelels
that has not yet been explored thoroughly: population changes. Given the minor

alterations described previously in how population changes are calculated and
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Table 4.5: Alternative Systems Model Projections of 2004-2030 CEEC10 Migration

Country Low-Incentive High-Incentive Free No Free
Movement 2004 Movement
Bulgaria 49,344 79,435 73,587 70,879
Czech Republic 51,190 94,375 60,305 56,445
Estonia 5,293 10,910 8,092 7,590
Hungary 60,394 102,123 69,600 65,863
Latvia 11,654 21,001 18,676 17,837
Lithuania 19,238 33,156 30,131 28,883
Poland 250,212 406,108 377,221 363,247
Romania 169,781 255,981 187,195 179,454
Slovakia 28,384 50,947 47,568 45,550
Slovenia 10,595 18,911 12,293 11,548
Total (Germany) 656,086 1,072,948 884,667 847,297
Total (EU15) 1,008,742 1,649,674 1,360,190 1,302,732

%CEEC10 Migration

0.983

1.608

200
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programmed between the systems and statistical models, it is imperativar®taas

any observed results disparities between them are not an artifact of tinslolegical

shift. An examination of Table 4.6 in comparison to Table 4.3 (or Table 4.7 with Table
4.4) would confirm that although the divergent definitions of population change may
have some effect on the final results, most of the observed decrease in migrateenbetw
the systems and statistical models are a result of the former’'s nebesiaad

relationships, not its calculation of population changes. A greater substantiatiis of

claim can be obtained by perusing the outcomes of the no population growth systems
models displayed in Table 4.8 and comparing them to the corresponding statistidal mode
runs in Table 3.12. The fact that these various no population growth models behave
exactly as one might expect them to given the results of the previous modeling
experiments also bolsters the case that these systems models’ opezationalare
acceptable. In short, one should be able to conclude here that the observed systéms mode
migrant population decrease is a real effect and not a data anomaly.

Stress and Surprise Behavior Testihgorder to assess the validity of a systems model’s
results, many extreme value (stress) and surprise behavior tests shoatibbrequ on it
(Sterman 2000, 882-883). These diagnostics are important because they can reveal flaw
in the model and illustrate some limitations that exist on its applicabilitye®asic

results from these tests can be sp8ftedTable 4.9, along with an explanation of what
some of the experiments do when it is not obvious from the description in the table. For
the most part, this systems model survives the stress and surprise behangqteti

well and the model behaves as initially expected; the exceptions to thegseesiiatare

discussed in this section along with any interesting results that appear tesag t
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Table 4.6: No Population Growth Systems Model Migration Projection

Country No Population Growth SystemBaseline Statistical Model
Model 2004-2030 Migrants 2004-2030 Migrants
Bulgaria 79,823 80,755
Czech Republic 60,097 60,770
Estonia 8,200 8,317
Hungary 70,955 71,598
Latvia 19,516 19,826
Lithuania 31,478 31,933
Poland 388,995 392,887
Romania 198,109 199,000
Slovakia 48,077 48,399
Slovenia 12,332 12,573
Total 917,582 926,059

Systems Model
Total CEEC10 Migrants to All EU15 Member States: 1,410,796
Percentage of CEEC10 Population Migration to EU15 Countries: 1.375%

Statistical Model
Total CEEC10 Migrants to All EU15 Member States: 1,423,831
Percentage of CEEC10 Population Migration to EU15 Countries: 1.388%

Table 4.7: No Population Growth Systems Model Migration Projection by CEE Country
and Year

Country 2004 2010 2011 2015 2020 2025 2030  Total
Bulgaria 2911 2896 2997 2989 2977 2964 2950 79,823
Czech Republic 2300 2221 2342 2290 2222 2152 2080 60,097
Estonia 311 302 318 312 304 29 287 8,200
Hungary 2652 2596 2720 2683 2636 2586 2534 70,955
Latvia 725 714 742 735 725 715 705 19,516
Lithuania 1161 1147 1191 1183 1172 1160 1148 31,478
Poland 14269 14160 14645 14578 14488 14392 14288 388,995
Romania 7240 7186 7463 7431 7388 7341 7291 198,109
Slovakia 1779 1756 1823 1808 1788 1767 1745 48,077
Slovenia 469 455 479 469 457 444 430 12,332
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Table 4.8: No Population Growth Alternative Systems Model Projections of
2004-2030 CEEC10 Migration

Country

Bulgaria

Czech Republic
Estonia
Hungary

Latvia

Lithuania
Poland
Romania
Slovakia
Slovenia

Total (Germany)
Total (EU15)
%CEEC10 Migration

53,643
51,892
5,438
62,392
12,259
20,231
259,343
181,464
28,962
10,787
686,411
1,055,368
1.029

Low-Incentive High-Incentive

87,351
95,862
11,274
106,038
22,278
35,116
423,865
275,101
52,142
19,387
1,128,414
1,734,954
1.691

203

Free No Free
Movement 2004 Movement
80,649 77,640
61,174 57,249
8,343 7,822
72,025 68,128
19,761 18,867
31,843 30,514
393,027 378,335
200,403 192,042
48,645 46,576
12,543 11,775
928,413 888,947
1427,449 1,366,769
1.391 1.332



Table 4.9: Selected Results from Stress and Surprise Behavior Tests

Test Total CEEC10 Total CEEC10 % CEEC10
Migrants (Germany) Migrants (EU15) Migration (EU15)
50 year run 1,531,895 2,355,312 2.296
100 year run 2,739,501 4,212,025 4.106
-5% convergence 1,144,018 1,758,946 1.714
15% convergence 323,437 497,290 0.485
college education 867,929 1,334,455 1.301
primary education 879,913 1,352,880 1.319
no education 886,273 1,362,658 1.328
GDP Ratio =10 1,237,872 1,903,248 1.855
GDP Ratio =20 1,434,987 2,206,315 2.151
GDP Ratio =0.5 385,955 593,412 0.578
donor employment = 50 2,416,722 3,715,748 3.622
German employment = 50 0 0 0
1/10 population 181,236 278,653 2.716
10x population 7,801,536 11,994,982 1.169
2x 20-34 population 940,296 1,445,720 1.409
0.5x 20-34 population 840,815 1,292,766 1.260
war! =10 869,782 1,337,303 1.303
war! =50 851,448 1,309,114 1.276
disaster! = 10 858,345 13,197,181 1.286
disaster! = 100 702,041 1,079,399 1.052
depression! = 0.1 889,789 1,368,064 1.333

Note: the titles for each test refer to the values that these variableohallddn

countries, where appropriate. For instance, “college education” means teat@EE

states have an initial average education level equal to seventeen, and “10x population”
implies that each CEE country starts the run with a population ten times whbiatalya
observed in 2003. The “disaster!”, “depression!”, and “war!” entries refentesneprise
behavior variables that are utilized solely for these tests. “Disastedtes a one-year
(2015) ten or hundred-fold increase in the population change variables to simulate a
major natural calamity; “depression!” produces a ten percent (0.1) deandbsesender
countries’ GDP level for one year (2015); and “war!” generates a tifityefiold boost

to the young worker population decrease converter for one year (2015). Each of these
surprise behavior variables are programmed into the systems modelingreafsing
Boolean algebra in a fashion similar to that of the free migration varialdeehy case,

no values other than the ones listed in the label are changed; in all cases buttihe, firs
each experiment runs from 2004 to 2030. It should also be noted here that the CEEC10
population values are multiplied by the appropriate factors to calculgperttentage of
CEEC10 migration in the one-tenth and tenfold population experiments.
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experiments. The first exemption from the assertion that the model perforxzeated
can be found in the long-term (fifty and one hundred-year) diagnostic tests. k¢hile t
model seems to be perfectly fine in the test that lasts until 2053, two of the reservoir
(young workers and college migrants) for each sender country empty celyplet
come very close to voiding by 2103. Although the model is only designed to illustrate the
moderately long-term possibilities for CEEC10-EU15 migration, the pressrtbese
vacant reservoirs is an indication of a missing balancing loop or other stratéumaint
in the model that would need to be added if it were to be used for long-term forecasts.
This point is explored in more detail in the discussion portion of this chapter along with
some of the other noteworthy results of these model-testing experiments.

The GDP convergence tests evince some interesting findings, startindpevit
fact that the negative five-percent convergence (five-percent divergencajrexyer
grants several outcomes that are reversed from what the baseline modg$ displa
instance, this stress test model has decreasing employment and educdtiayulege
along with increasing percentages of worker migrants possessing a collegegoaduc
These products are a mirror image of what the baseline model has and are wthdtewoul
predicted given the relationships constructed in the initial systems modetitiom, a
considerably larger number of worker migrants arrive in the EU15 countries under the
conditions of this test, a consequence of this alteration to the model’s conditions that
would have been expected. The extreme convergence model also behaves as one would
have presumed, with a great reduction in the total number of worker migrants who would
take jobs in the EU15 countries. In fact, after a time the yearly flows of vgorke

(although not the migrant stocks) turn negative, implying that eventually morensork
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would be induced to return to their home countries than would leave from there to
Germany. This observati®hdemonstrates that the model’s net flows can be negative as
well as positive, a fact that would not necessarily be obvious from its previous runs.
While the GDP ratio stock experiments behave exactly as one would expect and
without any serious issues, the investigations involving education are remarkahiede
none of them produce much change in the final number of migrants who move to the
EU15 economies. That result occurs because there are counterbalancisgéffect
improved education levels on the migration rate. A higher level of education within a
country’s population leads directly to higher migration totals in this model because
workers have more and better skills to exploit in their receiver-countnoatdes.
However, increases in education also generate enhancements in sender-doBntry G
changes, which raises the convergence rate between the host and donor ecoidomies a
thus accelerates the rate at which the GDP ratio shrinks. An attenuaidrbtaeen the
receiver and sender countries’ per capita gross domestic productsdhessrthe
migration rate between them and lowers the overall number of workers who switch
economies. In each of these three education-related experiments, the inOPectG
impact is stronger than the direct effect, but these offsetting influgneesnt any huge
shifts in the final worker migrant figures. Another fascinating setressttests is
comprised of the employment figures for Germany and the various CEE donoresuntri
Dropping the starting sender-country employment total to fifty perceates@an
enormous increase in the number of CEEC10 migrants, as one might anticipate, but
otherwise the model behaves well. However, reducing the host-country emploguatnt |

to fifty percent induces no net CEEC10 workers to shift economies over the quarter-
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century of this experiment. In fact, in all but two cases, the migrant stodks GBEEC10
are exhausted by the end of that period, leaving no “donor-country” workers in german
at all. A brief consideration of the intuition behind this result would reveal whgkem
sense; at some level, it would be amazing that there would be any workersygeihy t
left in a country with roughly fifty percent unemployment. In short, the systaeodel
behaves here exactly as one would presume it would under these conditions.

The two groups of extreme value trials involving various aspects of the population
figures in the model also display some interesting outcomes, although they qu#aot
as remarkable as the ones from the tests that utilize education stock. &urangie
one-tenth and tenfold sender-country population experiments do not simply delteease t
number of migrants by around ninety percent or increase it by ten times, regpective
That straightforward expectation is not fulfilled because of the impaathhisge has on
the per capita migrant stock denominator and the further moderating impact treattmig
stock has on the migration rate calculation. Even though these models behave as one
might predict otherwise, this wrinkle in the results is worthy of note because i
demonstrates how the complexities of systems models can frustratesaeti@ptcomes.
Alterations to the young worker population proporffoaiso produce some interesting
outcomes in that even large-scale alterations to these figures do nothegffegtation
rate very much. They do generate changes in the expected directions (i.e., a doubling of
the young worker population proportion increases the number of migrating workers), but
these shifts are not very large.

The observation that the young worker population proportion stock does not

impact the overall migration rate very much is continued in the discussion of thsesurpr
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behavior converter that utilizes this variable, “war!”. The purpose of a sarpehavior

test is to shock the system with a huge increase or decrease in a paricatde and

see how well the system responds to that sudden spike in value. In this case, beeause wa
fighting predominantly involves the part of the populattorepresented by the young
worker variable, an intense elevation of the rate of decrease of this gestpafgulation

is introduced as if a conflict would occur in 2015. This year is chosen not because it is
anticipated that a war will commence then; it is designated as the perios odnflict
because that year should give the system sufficient time to recover fyatisaquilibria
that this abrupt increase might cause. There is also enough time before 20hathaee t
model’s pre-shock trends should be easily detectable by its observers, thefac
system’s dynamics behave normally both before and after this blow to the sgsan
though there is a slight decline in the overall forecasted number of migrants whkararr
the EU15 countries according to this projection. That contention holds true even when
there is a fifty-fold enhancement to the decrease in the young worker population
proportion for one year.

Although the systems model behaves as one would anticipate under the influence
of the sudden economic crisis variable “depression!”, the same cannot bedaasert
whole-heartedly for the natural calamity variable “disaster!”. Sincatastrophe like a
plague, hurricane, or earthquake generally affects all age ¢fompssociety’s
population equally, “disaster!” is the label for the surprise behavior taableafor
population change (decrease). The fascinating part of these expersibatseven
though the final percentage of the population that migrates is lower in both the tenfol

and hundredfold increase cases because there are fewer people left e afigrahe
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disaster, that reduction is considerably smaller than one might initigdgcexThis

outcome is due to the impact that the sudden decrease in the population has on the per
capita migrant stock variable. A large reduction in the denominator of per capitantmigr
stock produces a corresponding increase in its overall value, which then gemerates a
increase in the migration rate that partially offsets the decreasgiants created by the
rapid population loss. The latter effect certainly overwhelms the formee iertd, and

the model returns to equilibrium quickly after the “disaster”, but this surpnisggt is
precisely why one utilizes systems modeling in the first place.

Assumption Testing@ he final phase of the model testing process involves examining
many of the assumptions about the magnitudes of most of the new relationships that are
posited in this analysis. These assumptions are located in the graphical fuhttans
program most of these relationships in the systems modeling software. The ngerridi
purposes of these experiments are to determine whether the final resultbadeainee
model are overly dependent on any particular assumption and to ascertain iffay of t
relationships or variables in the model are problematic. All of these runs are
operationalized by multiplying the appropriate relationship factor by temdtance, a
one-percent increase in sender or recipient-country GDP now geneed¢es, paribus

a 0.1 percent enhancement to donor or host-country employment. The first association
that is examined in this fashion is the one between GDP change and education level
change (ROR <donor country> GDP ch <donor country> ed level ch). A preliminary
inspection of this relationship might lead one to presume that a tenfold increase in the
effect of GDP changes on the sender-countries’ average educationnteulsnduce a

considerable boost to migration flows because improved education levels produce highe
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migration rates here. However, that tenfold enhancement in the impact offabdes

also heightens the effect of the other new relationship in which average edusatias |
involved, the one between that stock and donor-country GDP changes. This connection
creates a negative impact on the overall migration rate because incneadesation

level lead to improvements in GDP, which then raises the convergence rate and
accelerates the speed with which the GDP ratio between the sender aret cezatry
shrinks. This more rapidly dwindling ratio induces fewer donor-country migrantave le
home because the economic advantages to moving are not as great as they might
otherwise have been. That argument implies that it would be difficult to &rnmvori

which one of these influences would be dominant in this scenario. In fact, the former
influence is minutely more powerful than the latter one as less than 0.001 percent more
migrants arrive in this experiment (Table 4.10) compared to the baseline mchairt,

the magnitude of this new relationship does not have an oversized impact on the final
results of the systems model, and it otherwise behaves as expected.

The next two connections that are explored here are the others that atessoci
with the average sender-country education level stock. As is true for the previous
relationship, the effect of enhancing the magnitude of the graphical functidre flomk
between education level and GDP change is difficult to predict ahead of time, aut for
different reason than before. In this case, the overall impact of this eepédepends
on the average sender-country education levels themselves because thege detmn-
zero figures for fewer than twelve years of education and above-zero figuzashe
average education level is greater than twelve years. In other words, epthmtihave

an average education level of less than secondary school completion expexgatnen
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Table 4.10: Selected Results from Assumptions Tests

Test Total CEEC10 Total CEEC10

GDP change-

education level change
education level-

GDP change

education level-
migration rate

young worker proportion-
migration rate

migrant stock-

donor employ change
donor GDP change-
donor employ change
German GDP change-
German employ change

Baseline Systems Model Percentage CEEC10 Migration (EU15): 1.310%
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% CEEC10

Migrants (Germany) Migrants (EU15) Migration (EU15)
874,075 1,343,904 1.310

891,277 1,370,352 1.336

861,695 1,324,869 1.291

861,350 1,324,339 1.291

843,363 1,296,683 1.264

761,085 1,170,180 1.141

922,101 1,417,745 1.382



effects in their GDP changes and the converse is true for states whresgsditave an
average level of education of above high-school completion. These GDP modifications
then produce the alterations in GDP convergence, GDP ratio level, and migretion ra
described previously. In the end, a slight increase in CEEC10 migrants to the EU15
countries is detected (1.336 percent of the CEEC10 population compared to 1.310 percent
in the baseline case) due to the negative effects on GDP changes outweighinditiee pos
ones. One could therefore argue that this assumption has only a very limitedrettes
results of this systems model. The donor-country education level-migration rate
relationship has the same prediction problem as the education level-GDP change one in
that it is not obvious from the start whether the influences of the below-secoodaoy s
education average states can outweigh those from countries with an above-secondary
school average or not. If the education level-GDP change results araieat@agtide to

what should happen here, one would predict that an overall reduction in CEEC10
migrants should be detected in this test. That outcome should occur because the education
level-migration rate graphical function has a direct effect on the migratienand if the
negative average level of education effects overwhelm the positive ones in the previous
test they should in this trial as well. In fact, a tiny decrease in the totalmage of

CEEC10 net migrants compared to the baseline model (1.291 versus 1.310 percent) is
found in this experiment. This small net migration decline, just like the slighgeban
produced in the previous education-related assumption tests, leads one to conclude that
this assumption also does not have an outsized impact on the overall results of the

systems model.
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The other graphical function involving migration rate directly is the one
connecting this quantity and donor-country young worker population proportion. Just like
with the first function directly tied to migration rate, it is not obvious what thialinit
expectations of the effect of this assumption test on that rate should be. Thairasaar
be leveled because although each sender-country’s young worker proportoatstart
above twenty percent (thus creating a positive effect on the migration nate), t
decreasing young worker proportion converter drags all of these economies’ progporti
below twenty percent (thereby producing a negative effect on migratiorbya2€30.
However, at this juncture one might be able to forecast that the combination of these
impacts should balance each other out, leading to a mild overall effect on thesiirizl re
for this assumption. That initial belief is justified, as the observed migratoyeake in
this experiment is only fractionally smaller than the one observed for thateshulevel-
migration rate test. Due to its operationalization, the trial results for #ngraphical
function that utilizes per capita migrant stock rather than migration rate aslale/a
should be relatively easy to forecast. Since the relationship between migckrausd
sender-country employment always produces a result greater than zeragtosti
effect tenfold should always increase donor-country employment and thus délcatase
economy’s migration rate. That prediction is an accurate one, as there i$ desmeglse
in CEEC10 migration observed in this experiment compared to the baseline model (1.264
versus 1.310 percent), and the model components behave reasonably well otherwise. In
short, neither of the assumptions described in this paragraph have an undue impact on the

final results of the systems model.

213



However, matters are somewhat different when one turns to the final two
assumption$ explicated in this section. These graphical functions describe the
connection between sender-country per capita GDP change and employment ndange a
receiver-country per capita GDP change and employment change, iredpeét the
outset of these experiments, one would presume that a tenfold jump in the effect of
sender-country GDP change on its employment level would lead to an increase in donor-
country employment and thus a reduction in its migration rate due to the asssciati
between these variables and the graphical function’s operationalization. Theseonver
position could be staked out concerning the impact that a tenfold boost in the effect that
receiver-country GDP change would have on its employment level and migragiommrat
fact, the directions of these predicted changes are observed exactly &vithespr
sentences indicate they would be; however, the magnitude of these shifts and the
behavior of some of the other variables in the systems model under these conditions are
problematic. First, the size of these two changes is considerably laagehbse
produced by the previous five assumption tests, even if in the broader picture these
alterations are still moderate in scope. This observation indicates thabttet immore
sensitive to the size of the GDP change-employment change assumptions thiaerthe ot
in the model and that one should be mildly cautious in interpreting the results of the
systems model due to the relative importance of this assumption. However, ¢ne larg
issue is that in the donor GDP change-donor employment change trial, the tenfold
enhancement of the effect of the former variable on the latter leads tat &ileas
countries exceeding one-hundred percent employment by the end of the run. That

outcome is logically impossible, and exposes both a limitation of this model and a
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potentially problematic dependence of the results upon this assumption. Whiteet is
that this issue is suggested by the results of some of the stress tests laasksothetion
experiments, the donor GDP change-donor employment change experiment ig the onl
place where it appears in full force. This problem could theoretically bedshgirsome

of the other stocks in this model as well, a difficulty that is also hinted at in clotme
other systems-model testing. Although the appropriate part of the finainsetthis
chapter explicates the implications of this issue in some detalil, it should be kept

here that the discovery of this problem does not void the results of this model. The
successful older data tests described previously are, in fact, a bettararedabe

accuracy and validity of the systems model. However, this assumption expedives
pinpoint a limitation of this model that should be addressed in a future iteration of this
analysis, a matter that is returned to later.

Discussion and Conclusion:

At this stage of the chapter, it is appropriate to review what the outcomes #gdarch
determine and weigh its utility in an appropriate fashion. Overall, the basgfteans
model and its alternative specifications forecast that a slightlyenpaicentage of
CEEC10 worker migrants could be expected to arrive in the EU15 economies by 2030
than the statistical model predicts. Since the latter method envisagedea parakntage

of these workers leaving the CEEC10 economies than most of the literature on this
guestion predicts, the systems model’s results provide perhaps an improved background
for the policy discussion that takes place in the concluding chapter of this keffibie
meantime, the critical question of why the systems model generatesG&i&€10

migrant figures than the statistical model does, even taking into account the
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methodological differences described in fivearlier endnotes, remains. The key to
addressing this question lies in both the conservative nature of the assumptiores that ar
made in this analysis and the new relationships that are posited in this modak It is
second of these assertions that is the focus of the majority of the discussfohidvat

on this question.

The two new variables that are included in the systems model, young worker
proportion and average sender-country education level, have direct impacts on the
migration rate value, so it is with those entities that this discussion begimsliéated
elsewhere, the young worker cohort stock should have a positive relationship with the
migration rate converter, but the magnitude and sign of the effect of ther fonrtiee
latter depends on the stock’s value. It is therefore difficult to know ahead ofvtieteer
the young worker proportion variable would have an overall positive or negative impact
on the migration rate. However, it is known from the assumption testing experitmegnts t
this variable reduces the migration rate over the course of the period in quedtibons
the number of CEEC10 migrants who shift economies. A similar argument could be
composed concerning the other new variable that directly impacts migragpavatage
education level. Again, this concept should have a positive relationship with the
migration rate, but the overall sign and magnitude of education level’s effelis
converter is difficult to determing priori. The assumption experimentation does provide
apost-hocanswer to that question, however, as a similarly negative effect oniongrat
rate as the young worker stock creates is observed here. It should also be tiosed i
explication that the GDP change-educational level change graphicabfualsto impacts

migration rate indirectly through the latter. Although it is known from the assomspt
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testing that this result should be positive, it is so small that it is apparentiyhahmed

by the much larger direct negative effect of the education level stock on ongraite.
These two education level related functions also stimulate the migraeoingrate

indirectly through their impacts on donor-country GDP change and thus donor-country
GDP ratio as well. Since the education levels for the CEEC10 are ggiieialv
secondary school final career achievement and stay that way for the nidistqaaghout

the baseline experiment, one can safely conclude that the education level function
induces an overall negative effect on sender-country GDP change. That reduaiisn occ
despite the positive impact that donor-country GDP charge on education level
change. This negative effect on GDP change decelerates the convergencemufahe se
country economies with that of the receiver country and thus increases theomigie
over that calculated by the statistical model. In short, these new ear@ehate two

overall negative and one overall positive influence on the donor-countries’ migiteon r
values.

The receiver and sender-country GDP change variables also have important
impacts on the migration rate in the directions visualized by the causal looandiagr
polarities. The baseline model assumes that average annual per capita GibRrgrow
Germany is about 1.4 percent over the course of the experiment and that saene figur
the donor countries is around 3.4 percent. One should also expect that German GDP
growth has an overall positive effect on migration rate and that sender-cGD®ry
growth has a negative impact on that figure via the host and donor-country employment
variables respectively. That latter negative effect is reduced sombwtiet negative

influence that the average education level has on sender-country GDP chahge cite
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above, but the overall influence of sender-country GDP on the migration rate remains
negative as can be seen in Table 4.10. Given the projected GDP growth rates adopted by
the baseline model and the coefficients of the employment variables in tiatiomgate
calculation, one might also expect that changes to the sender-country emplogiunest
would create more dramatic alterations of the migration rate than thoseiterece

country employment. This notion is also confirmed by the assumption experini#ats ta
Elucidating the effect that per capita migrant stock has on the migratias eakét more
complicated than for some of the other variables, however. An investigation of the annual
migrant flow data for the baseline systems model and the comparabléatansidel
indicates that fewer workers move from the CEEC10 economies to Germanyeaac

even from the start of the process. That fact implies that the per capitatsigick

increases more slowly in the systems model projection compared to thecatatisiiel
forecast. According to network theory (and visualized as reinforcing l@ophis

observation implies that the migration rate is also relatively depresdad gduced

number of worker migrants as in a vicious cycle. However, the reduction produced by
this reinforcing loop is offset by the increase in migration rate admnte¢he balancing

loop (B:) formed by per capita migrant stock, donor-country employment, and number of
net worker migrants; this contention is also confirmed by the relevant resiét i
assumptioff testing table. In summary, it is the overall balance between these various
new positive and negative influences on the migration rate’s magnitude thedtgstrilee
small net negative change in total migrants observed in the baseline systerhaanode

compared to the population-adjusted statistical model.
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Model Limitations-As indicated previously, the rigorous and thorough testing that the
baseline systems model is subjected to in this analysis reveals no magoinfiatut
does expose a few areas of concern that should be addressed in this section of the
research. In particular, the young worker proportion and percent college migrant
variables fall to zero in some of the stress and assumptions trials, whigntiez-s
country employment variablétops one-hundred percent in the donor GDP change-donor
employment change assumption test and approaches that limit in sevesallogieyuld
be kept in mind here that the basic purpose of these extreme conditions and assumptions
tests is to push the systems model as far as it can go without breaking it. Oncesone do
break it, one should step back and see just how much pressure the model is able to
withstand before falling apart. On those scores, the systems model perilims w
especially for a relatively simple model, it is flexible and stable ungariaty of
stressful conditions. More to the point, under reasonable assumptions and conditions, the
results of the systems model are quite realistic. The outcomes of thearr(@6@3) and
seven-year (1997-2003) “forecast” tests described earlier should boldegitimeacy of
that claim.

Although parsimony can be a goal of model-building, it should not be an excuse
for refusing to complicate a model when necessary (King et. al., 20) or fonmaving
a model when given the chance to do so. With that notion in mind, there are at least three
different strategies that could be adopted to ameliorate the issues expdsednoygél
testing. The first possibility would be to alter the graphical functions that intiodve
college migrant and employment variaBfeso that higher levels of GDP growth and

migrant stock presence would have progressively smaller impacts on empleyrdent
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college migrant percentage change. This action would essentially craeatariction-

like structures in the relevant graphical functions rather than the lineaomships that

are utilized elsewhere in this analysis. The problem with this stratéiggtithere is not

much evidence for this alternative underlying structure, whereas linei@omshaps are

the most common and logical presumptions to make when trying to determine how two
variables relate to one another. A second option might be to include new relationships in
the current model in order to address these stock problems. In general, that wauld mea
revisiting some of the rejected relationships, especially the ones involvidgrssnd
receiver-country employment, described earlier in this chapter. Foneestadding a
negative relationship between net worker migrants and host country employment would
create a balancing loop that should make it more difficult for host-country ymehd to
exceed the one-hundred percent logical limit. However, there were very good
justifications for eliminating those relationships from the systems mode ifirst place,

and one should be loathe to reject these reasons without very good cause. Finally, one
could insert new variables into the model to endogenize certain features of it thatvare
treated as exogenous or to construct balancing loops that could control the growth of
particular variables. For example, the addition of a donor-country labor costisleari

would produce a balancing loop with donor-country employment. That loop would be
established because as employment increases, labor costs would alse,imdrieds

would in turn decrease employment as it becomes more expensive for companies to hire
new workers. Although this loop could limit the growth of sender-country employment,
one must be cautious about incorporating new variables into a systems modad in an

hocfashion simply to correct its perceived weaknesses. Again, the unadulteratetebasel
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model performs fairly well under typical circumstances, and it would be questionable
whether adding this loop to correct this extreme value-induced condition would be worth
making the model more complicated. In short, future iterations of this systemk mode
could address this model’s limitations, but they should not do so in a theoretically
haphazard fashion.

Conclusion-Although in the last few decades systems modeling has not been employed
very often in political science, it has proven to be a useful tool in studying theXDEEC
EU15 migration system because it permits an expanded list of influences ationitw

be included in the analysis. In this way, systems modeling acts as a comipiethe
statistical modeling presented in the previous chapter. Both models forecast yreat

limited number of CEEC10 worker migrants are likely to transit to the EU15 cantrie
over the next few decades. That statement holds true under many differeatisker
specifications, even those intended to maximize the number of workers who would
realistically shift economies. Additionally, it can be legitimatelyusd that this figure

should be less than what the most-concerned observers of European politics initially
projected around the turn of the century. Any forecast of future human behavior has its
methodological difficulties, of course, but this analysis addresses those issaty di

and in a fashion that should give one as much confidence as possible in the soundness of
its results. Therefore, the concluding chapter of this dissertation is spergsugcits

policy implications and the future directions that this research could take.
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Appendix: Baseline Systems Model Equations

Note: for the sake of clarity, this information has been divided into stock and flow,
converter and graphical function sections (in that order).

Part 1: Stocks and Flows

Average Bulgaria_Education_Level(t) = Average_Bulgaria_Educationl(tewit) +
(ch_av_Bulg_ed_level) * dt

INIT Average_Bulgaria_Education_Level = 11.157

INFLOWS: ch_av_Bulg_ed_level = ROR_Bulg_GDP_ch_Bulg_ed_level_ch

Average_Czech_Education_Level(t) = Average_Czech_Education_Levglft - dt
(ch_av_Czech_ed_level) * dt

INIT Average_Czech_Education_Level = 12.216

INFLOWS: ch_av_Czech_ed_level = ROR_Czech_GDP_ch_Czech_ed_level ch

Average_ Estonia_Education_Level(t) = Average_Estonia_Education_Led®l(
(ch_av_Est _ed_level) * dt

INIT Average_Estonia_Education_Level = 11.968

INFLOWS: ch_av_Est_ed_level = ROR_Est GDP_ch_Est_ed_level_ch

Average Hungary Education_Level(t) = Average_Hungary Education_Lead)(t-
(ch_av_Hung_ed_level) * dt

INIT Average_Hungary_ Education_Level = 11.354

INFLOWS: ch_av_Hung_ed_level = ROR_Hung_GDP_ch_Hung_ed_level _ch

Average_Latvia Education_Level(t) = Average_Latvia_Education_|{tevet) +
(ch_av_Lat_ed level) * dt

INIT Average_Latvia_Education_Level = 12.517

INFLOWS: ch_av_Lat ed_level = ROR_Lat_ GDP_ch_Lat_ed_level _ch

Average_Lithuania_Education_Level(t) = Average_Lithuania_Education_ted)+
(ch_av_Lith_ed_level) * dt

INIT Average_Lithuania_Education_Level = 12.635

INFLOWS: ch_av_Lith_ed_level = ROR_Lith_GDP_ch_Lith_ed_level ch

Average Poland_Education_Level(t) = Average_Poland_Education_Level(t - dt) +
(ch_av_Pol_ed_level) * dt

INIT Average_Poland_Education_Level = 11.781

INFLOWS: ch_av_Pol_ed_level = ROR_Pol_GDP_ch_Pol_ed_level_ch

Average_Romania_Education_Level(t) = Average_ Romania_Education_Led®!(t -
(ch_av_Rom_ed_level) * dt

INIT Average_Romania_Education_Level = 10.205

INFLOWS: ch_av_Rom_ed_level = ROR_Rom_GDP_ch_Rom_ed_level _ch
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Average_Slovakia_Education_Level(t) = Average_Slovakia_Education_Led)(t-
(ch_av_Svk_ed_level) * dt

INIT Average_Slovakia_Education_Level = 12.048

INFLOWS: ch_av_Svk ed level = ROR_Svk GDP _ch_Svk ed level ch

Average_Slovenia_Education_Level(t) = Average_Slovenia_Education_Leu®l(t -
(ch_av_Slv_ed level) * dt

INIT Average_Slovenia_Education_Level = 11.926

INFLOWS: ch_av_SIv_ed_level = ROR_SIv_GDP_ch_Slv_ed_level_ch

Bulgaria_Employment(t) = Bulgaria_Employment(t - dt) + (ch_Bulg_empiai)
INIT Bulgaria_Employment = 84.9375

INFLOWS: ch_Bulg_employ = ROR_Bulg_mig_stk_Bulg_employ_ch+
ROR_Bulg_GDP_ch_Bulg_employ _ch

Bulgaria_GDP_Ratio(t) = Bulgaria_ GDP_Ratio(t - dt) + (ch_Bulg_GDRo)radt
INIT Bulgaria_GDP_Ratio = 3.04937878305192

INFLOWS: ch_Bulg_GDP_ratio = (-(GDP_Bulg_convergence_rate-1))*
Bulgaria_GDP_Ratio

Bulgaria_Migrant_Stock _Germany(t) = Bulgaria_Migrant_Stock_Geriftardy) +
(yearly_net_Bulg_migrants) * dt

INIT Bulgaria_Migrant_Stock_Germany = 44300

INFLOWS: yearly net_Bulg_migrants = net_migration_rate_Bulg*Bulg&apulation

Bulgaria_Population(t) = Bulgaria_Population(t - dt) + (pop_change_Bulg) * dt
INIT Bulgaria_Population = 7824000
INFLOWS: pop_change_Bulg = pct_pop_ch_Bulg*Bulgaria_Population

Czech_Employment(t) = Czech_Employment(t - dt) + (ch_Czech_employ) * dt
INIT Czech_Employment = 93.0125

INFLOWS: ch_Czech_employ = ROR_Czech_migstk_Czech_employ_ch+
ROR_Czech_GDP_ch_Czech_employ ch

Czech_GDP_Ratio(t) = Czech_GDP_Ratio(t - dt) + (ch_Czech_GDP_ratio) * dt
INIT Czech_GDP_Ratio =1.93276123170116

INFLOWS: ch_Czech_GDP_ratio = (-(GDP_Czech_convergence_rate-1))*
Czech_GDP_Ratio

Czech_Migrant_Stock _Germany(t) = Czech_Migrant_Stock_Germany(i- dt)
(yearly_net_Czech_migrants) * dt

INIT Czech_Migrant_Stock_Germany = 30186

INFLOWS: yearly net_Czech_migrants = net_migration_rate_CzeclkrCBopulation
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Czech_Population(t) = Czech_Population(t - dt) + (pop_ch_Czech) * dt
INIT Czech_Population = 10202000
INFLOWS: pop_ch_Czech = pct_pop_ch_Czech*Czech_Population

Estonia_Employment(t) = Estonia_Employment(t - dt) + (ch_Est_employ) * dt
INIT Estonia_Employment = 89

INFLOWS: ch_Est_employ = ROR_Est_migstk_Est_employ_ch+
ROR_Est_GDP_ch_Est_employ _ch

Estonia_GDP_Ratio(t) = Estonia_ GDP_Ratio(t - dt) + (ch_Est_GDP_ratio) * dt
INIT Estonia_GDP_Ratio = 1.33500697350069

INFLOWS: ch_Est_ GDP_ratio = (-(GDP_Est_convergence_rate-1))*
Estonia_GDP_Ratio

Estonia_Migrant_Stock_Germany(t) = Estonia_Migrant_Stock_Germadg)(t
(yearly_net_Est_migrants) * dt

INIT Estonia_Migrant_Stock_Germany = 4220

INFLOWS: yearly net_Est_migrants = net_migration_rate_ Est*Est@®apulation

Estonia_Population(t) = Estonia_Population(t - dt) + (pop_ch_Est) * dt
INIT Estonia_Population = 1354000
INFLOWS: pop_ch_Est = pct_pop_ch_Est*Estonia_Population

Germany_Employment(t) = Germany_Employment(t - dt) + (ch_Germaplog) * dt
INIT Germany_Employment = 91.2125
INFLOWS: ch_German_employ = ROR_German_GDP_ch_German_employ_ch

Hungary_ Employment(t) = Hungary_Employment(t - dt) + (ch_Hung_employ) * dt
INIT Hungary _Employment = 92.875

INFLOWS: ch_Hung_employ = ROR_Hung_migstk_Hung_employ ch+
ROR_Hung_GDP_ch_Hung_employ_ch

Hungary_ GDP_Ratio(t) = Hungary_GDP_Ratio(t - dt) + (ch_Hung_GD®) ratt
INIT Hungary_GDP_Ratio = 2.40895935573172

INFLOWS: ch_Hung_GDP_ratio = (-(GDP_Hung_convergence_rate-1))*
Hungary GDP_Ratio

Hungary_Migrant_Stock _Germany(t) = Hungary_Migrant_Stock Germauniy)t+
(yearly_net_Hung_migrants) * dt

INIT Hungary_Migrant_Stock_Germany = 54714

INFLOWS: yearly net_Hung_migrants = net_migration_rate_Hung*
Hungary_Population

Hungary_Population(t) = Hungary Population(t - dt) + (pop_ch_Hung) * dt

INIT Hungary_Population = 10130000
INFLOWS: pop_ch_Hung = pct_pop_ch_Hung*Hungary_Population
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Latvia_Employment(t) = Latvia_Employment(t - dt) + (ch_Latpéoy) * dt
INIT Latvia_Employment = 85.625

INFLOWS: ch_Lat_employ = ROR_Lat_migstk_Lat_employ_ch+
ROR_Lat_ GDP_ch_Lat_employ_ch

Latvia_ GDP_Ratio(t) = Latvia_GDP_Ratio(t - dt) + (ch_Lat_GDP_ réatiui)
INIT Latvia_GDP_Ratio = 1.96914215182061
INFLOWS: ch_Lat_GDP_ratio = (-(GDP_Lat_convergence_rate-1))*haS8DP_Ratio

Latvia_Migrant_Stock Germany(t) = Latvia_Migrant_Stock Germang(} +
(yearly_net_Lat_migrants) * dt

INIT Latvia_Migrant_Stock_Germany = 9341

INFLOWS: yearly net_Lat_migrants = net_migration_rate_Lat*Lat®@pulation

Latvia_Population(t) = Latvia_Population(t - dt) + (pop_ch_Lat) * dt
INIT Latvia_Population = 2325000
INFLOWS: pop_ch_Lat = pct_pop_ch_Lat*Latvia_Population

Lithuania_Employment(t) = Lithuania_Employment(t - dt) + (ch_Lith_eyyptadt
INIT Lithuania_Employment = 85.2125

INFLOWS: ch_Lith_employ = ROR_Lith_migstk_Lith_employ_ch+
ROR_Lith_GDP_ch_Lith_employ_ch

Lithuania_GDP_Ratio(t) = Lithuania_GDP_Ratio(t - dt) + (ch_Lith_ GDP_ r&tat)
INIT Lithuania_GDP_Ratio = 2.39719509140996

INFLOWS: ch_Lith_GDP_ratio = (-(GDP_Lith_convergence_rate-1))*
Lithuania_GDP_Ratio

Lithuania_Migrant_Stock_Germany(t) = Lithuania_Migrant_Stock Germarugjt+
(yearly_net_Lith_migrants) * dt

INIT Lithuania_Migrant_Stock_Germany = 13985

INFLOWS: yearly net_Lith_migrants = net_migration_rate_Lith*Lith@afopulation

Lithuania_Population(t) = Lithuania_Population(t - dt) + (pop_ch_Lith) * dt
INIT Lithuania_Population = 3454000
INFLOWS: pop_ch_Lith = pct_pop_ch_Lith*Lithuania_Population

Percent_Bulgaria 20 _to_34 Population(t) = Percent_Bulgaria_20 to 34 Population(t -
dt) + (ch_Bulg_20_to_34_ pct) * dt

INIT Percent_Bulgaria_20 _to 34 Population =.2178

INFLOWS: ch_Bulg_20 to 34 pct =dec_Bulg_pct 20 to 34 pop
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Percent_Bulgaria_College_Migrants(t) = Percent_Bulgaria_Collegeahtg(t - dt) +
(ch_Bulg_pct_coll_migrants) * dt

INIT Percent_Bulgaria_College_Migrants = .313

INFLOWS: ch_Bulg_pct_coll_migrants =
(ROR_Bulg_GDP_ch_pct_Bulg_coll_migrants_ch/10)+
(ROR_German_GDP_ch_pct_coll_migrants_ch/10)

Percent_Czech_20 _to_ 34 Population(t) = Percent_Czech_20 to 34 Population(t - dt) +
(ch_Czech_20 to 34 pct) * dt

INIT Percent_Czech_20 _to 34 Population =.2363

INFLOWS: ch_Czech_20 to_34 pct=dec_Czech_pct 20 to 34 pop

Percent_Czech_College_Migrants(t) = Percent_Czech_College Migraahtsft
(ch_Czech_pct_coll_migrants) * dt

INIT Percent_Czech_College_Migrants = .356

INFLOWS: ch_Czech_pct_coll_migrants =
(ROR_Czech_GDP_ch_pct_Czech_coll_migrants_ch/10)+
(ROR_German_GDP_ch_pct_coll_migrants_ch/10)

Percent_Estonia_20_to_34 Population(t) = Percent_Estonia_20 to 34 Population(t - dt)
+ (ch_Est_20_to_34 pct) * dt

INIT Percent_Estonia_20_to_34 Population = .2155

INFLOWS: ch_Est 20 to 34 pct=dec_Est pct 20 to 34 pop

Percent_Estonia_College_Migrants(t) = Percent_Estonia_College Mif@radt) +
(ch_Est_pct_coll_migrants) * dt

INIT Percent_Estonia_College_Migrants = .169

INFLOWS: ch_Est_pct_coll_migrants =
(ROR_Est_GDP_ch_pct_Est_coll_migrants_ch/10)+
(ROR_German_GDP_ch_pct_coll_migrants_ch/10)

Percent_Hungary 20 to_ 34 Population(t) = Percent_Hungary 20 to_ 34 Population(t -
dt) + (ch_Hung_20_to_34 pct) * dt

INIT Percent_Hungary 20 to 34 Population =.2285

INFLOWS: ch_Hung 20 to_34 pct=dec_Hung_pct 20 to 34 pop

Percent_Hungary_College_Migrants(t) = Percent_Hungary College Mi@radts+
(ch_Hung_pct_coll_migrants) * dt

INIT Percent_Hungary_College_Migrants = .266

INFLOWS: ch_Hung_pct_coll_migrants =
(ROR_Hung_GDP_ch_pct_Hung_coll_migrants_ch/10)+
(ROR_German_GDP_ch_pct_coll_migrants_ch/10)
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Percent_Latvia_20_to_34_ Population(t) = Percent_Latvia_20_to_34 Population(t - dt) +
(ch_Lat 20 _to_ 34 pct) * dt

INIT Percent_Latvia_20_to_34 Population = .2155

INFLOWS: ch_Lat_ 20 to 34 pct=dec_Lat pct 20 to_34 pop

Percent_Latvia_College_Migrants(t) = Percent_Latvia_Collegeravitg(t - dt) +
(ch_Lat_pct_coll_migrants) * dt

INIT Percent_Latvia_College_Migrants = .113

INFLOWS: ch_Lat_pct_coll_migrants =
(ROR_Lat_GDP_ch_pct_Lat_coll_migrants_ch/10)+
(ROR_German_GDP_ch_pct_coll_migrants_ch/10)

Percent_Lithuania_20_to_34 Population(t) = Percent_Lithuania_20_to_34_ Population(t
- dt) + (ch_Lith_20 _to_34 pct) * dt

INIT Percent_Lithuania_20_to_34 Population =.2111

INFLOWS: ch_Lith_20 to_34 pct =dec_Lith_pct 20 to 34 pop

Percent_Lithuania_College_Migrants(t) = Percent_Lithuania_Colleggahtis(t - dt) +
(ch_Lith_pct_coll_migrants) * dt

INIT Percent_Lithuania_College_Migrants = .159

INFLOWS: ch_Lith_pct_coll_migrants =
(ROR_Lith_GDP_ch_pct_Lith_coll_migrants_ch/10)+
(ROR_German_GDP_ch_pct_coll_migrants_ch/10)

Percent_Poland_20_to_34_Population(t) = Percent_Poland_20_to_34 Population(t - dt)
+ (ch_Pol_20_to_34 pct) * dt

INIT Percent_Poland_20_to_34 Population =.2389

INFLOWS: ch_Pol 20 to 34 pct=dec_Pol pct 20 to 34 pop

Percent_Poland_College_Migrants(t) = Percent_Poland_College_Migranjsft - dt
(ch_Pol_pct_coll_migrants) * dt

INIT Percent_Poland_College_Migrants = .217

INFLOWS: ch_Pol_pct_coll_migrants =
(ROR_Pol_GDP_ch_pct_Pol_coll_migrants_ch/10)+
(ROR_German_GDP_ch_pct_coll_migrants_ch/10)

Percent_Romania_20 to 34 Population(t) = Percent_ Romania_20 to 34 Population(t -
dt) + (ch_Rom_20 to_34 pct) * dt

INIT Percent_Romania_20_to_34_ Population =.2371

INFLOWS: ch_Rom_20 to 34 pct=dec_Rom_pct 20 to 34 pop
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Percent_Romania_College_Migrants(t) = Percent_Romania_College_Migraait) +
(ch_Rom_pct_coll_migrants) * dt

INIT Percent_Romania_College_Migrants = .141

INFLOWS: ch_Rom_pct_coll_migrants =
(ROR_Rom_GDP_ch_pct_Rom_coll_migrants_ch/10)+
(ROR_German_GDP_ch_pct_coll_migrants_ch/10)

Percent_Slovakia_20_to_34 Population(t) = Percent_Slovakia 20 to_34 Population(t -
dt) + (ch_Svk _20_to_34 pct) * dt

INIT Percent_Slovakia_20 to 34 Population =.2493

INFLOWS: ch_Svk 20 to 34 pct=dec_Svk pct 20 to 34 pop

Percent_Slovakia_College_Migrants(t) = Percent_Slovakia_College_Mi@rant) +
(ch_Svk_pct_coll_migrants) * dt

INIT Percent_Slovakia_College_Migrants = .158

INFLOWS: ch_Svk_pct_coll_migrants =
(ROR_Svk_GDP_ch_pct_Svk_coll_migrants_ch/10)+
(ROR_German_GDP_ch_pct_coll_migrants_ch/10)

Percent_Slovenia 20 to_34 Population(t) = Percent_Slovenia_20 to 34 Population(t -
dt) + (ch_Slv_20_to_34 pct) * dt

INIT Percent_Slovenia_20 to 34 Population =.2194

INFLOWS: ch_Slv_20 to 34 pct=dec_Slv_pct 20 to 34 pop

Percent_Slovenia_College_Migrants(t) = Percent_Slovenia_College Mi@radt) +
(ch_SIv_pct_coll_migrants) * dt

INIT Percent_Slovenia_College_Migrants = .092

INFLOWS: ch_Slv_pct_coll_migrants =
(ROR_SIv_GDP_ch_pct_Slv_coll_migrants_ch/10)+
(ROR_German_GDP_ch_pct_coll_migrants_ch/10)

Poland_Employment(t) = Poland_Employment(t - dt) + (ch_Pol_employ) * dt
INIT Poland_Employment = 84.7875

INFLOWS: ch_Pol_employ = ROR_Pol_migstk_Pol_employ ch+
ROR_Pol_GDP_ch_Pol_employ_ch

Poland_GDP_Ratio(t) = Poland_GDP_Ratio(t - dt) + (ch_Pol_GDP_ratio) * dt
INIT Poland_GDP_Ratio = 2.49465728433672
INFLOWS: ch_Pol_GDP_ratio = (-(GDP_Pol_convergence_rate-1))*Poland_GDB_Rati

Poland_Migrant_Stock_Germany(t) = Poland_Migrant_Stock_Germany(t - dt) +
(yearly_net_Pol_migrants) * dt

INIT Poland_Migrant_Stock_Germany = 326882

INFLOWS: yearly net_Pol_migrants = net_migration_rate_Pol*Poland_Papulati
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Poland_Population(t) = Poland_Population(t - dt) + (pop_ch_Pol) * dt
INIT Poland_Population = 38195000
INFLOWS: pop_ch_Pol = pct_pop_ch_Pol*Poland_Population

Romania_Employment(t) = Romania_Employment(t - dt) + (ch_Rom_employ) * dt
INIT Romania_Employment = 93.1375

INFLOWS: ch_Rom_employ = ROR_Rom_migstk_Rom_employ ch+
ROR_Rom_GDP_ch_Rom_employ_ch

Romania_GDP_Ratio(t) = Romania_GDP_Ratio(t - dt) + (ch_Rom_GDP_ratio) * dt
INIT Romania_GDP_Ratio = 5.45413105413105

INFLOWS: ch_Rom_GDP_ratio = (-(GDP_Rom_convergence_rate-1))*
Romania_GDP_Ratio

Romania_Migrant_Stock _Germany(t) = Romania_Migrant_Stock Germaaity(
(yearly_net_Rom_migrants) * dt

INIT Romania_Migrant_Stock_Germany = 89104

INFLOWS: yearly net Rom_migrants = net_migration_rate_ Rom*Romania_Riopula

Romania_Population(t) = Romania_Population(t - dt) + (pop_ch_Rom) * dt
INIT Romania_Population = 21734000
INFLOWS: pop_ch_Rom = pct_pop_ch_Rom*Romania_Population

Slovakia_Employment(t) = Slovakia_Employment(t - dt) + (ch_Svk_employ) * dt
INIT Slovakia_Employment = 84.3125

INFLOWS: ch_Svk_employ = ROR_Svk_migstk_Svk_employ ch+
ROR_Svk_GDP_ch_Svk_employ_ch

Slovakia_GDP_Ratio(t) = Slovakia_GDP_Ratio(t - dt) + (ch_Svk_GDP_ratio) * dt
INIT Slovakia_GDP_Ratio = 2.03833049403747

INFLOWS: ch_Svk_GDP_ratio = (-(GDP_Svk_convergence_rate-1))*
Slovakia_GDP_Ratio

Slovakia_Migrant_Stock Germany(t) = Slovakia_Migrant_Stock_Germaiely)t+
(yearly_net_Svk_migrants) * dt

INIT Slovakia_Migrant_Stock Germany = 19567

INFLOWS: yearly net_Svk_migrants = net_migration_rate_Svk*Slovakia_Paopulati

Slovakia_Population(t) = Slovakia_Population(t - dt) + (pop_ch_Svk) * dt
INIT Slovakia_Population = 5379000
INFLOWS: pop_ch_Svk = pct_pop_ch_Svk*Slovakia_Population

Slovenia_Employment(t) = Slovenia_Employment(t - dt) + (ch_Slv_employ) * dt
INIT Slovenia_Employment = 93.1125

INFLOWS: ch_SIv_employ = ROR_SIv_migstk_SIv_employ_ch+
ROR_SIv_GDP_ch_Slv_employ_ch
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Slovenia_GDP_Ratio(t) = Slovenia_GDP_Ratio(t - dt) + (ch_Slv_GDP_ratio) * dt
INIT Slovenia_GDP_Ratio = 1.36791711325473

INFLOWS: ch_SIv_GDP_ratio = (-(GDP_SIv_convergence_rate-1))*
Slovenia_GDP_Ratio

Slovenia_Migrant_Stock _Germany(t) = Slovenia_Migrant_Stock _Gerrmady)+
(yearly_net_SIv_migrants) * dt

INIT Slovenia_Migrant_Stock_Germany = 21795

INFLOWS: yearly net_Slv_migrants = net_migration_rate_Slv*Slovenia_Puopula

Slovenia_Population(t) = Slovenia_Population(t - dt) + (pop_ch_Slv) * dt
INIT Slovenia_Population = 1997000
INFLOWS: pop_ch_SIv = pct_pop_ch_SIv*Slovenia_Population

Total_Bulgarian_Net_College_Migrants_to_2030(t) =
Total_Bulgarian_Net_College_Migrants_to_2030(t - dt) +
(ch_tot_Bulg_net_coll_migrants) * dt

INIT Total_Bulgarian_Net_College_Migrants_to 2030 =0

INFLOWS: ch_tot_Bulg_net_coll_migrants = yearly _net_Bulg_coll_migrants

Total_Bulgarian_Net_Migrants_Age_20_to_34_to_2030(t) =
Total_Bulgarian_Net_Migrants_Age 20 to 34 to_2030(t - dt) +
(ch_tot_Bulg_net_migrants_age 20 _to_34) * dt

INIT Total_Bulgarian_Net_Migrants_ Age 20 to 34 to 2030=0
INFLOWS: ch_tot_Bulg _net_migrants_age 20 to 34 =

yearly Bulg_net_migrants_age 20 to 34

Total_Bulgarian_Net_Migrants_to 2030(t) = Total_Bulgarian_Net_Migrants_to_2030(t
dt) + (ch_tot_Bulg_net_migrants) * dt

INIT Total_Bulgarian_Net_Migrants to_2030 =0

INFLOWS: ch_tot_Bulg_net_migrants = yearly _net_Bulg_migrants

Total_Czech_Net_College_Migrants_to_2030(t) =
Total_Czech_Net_College_Migrants_to_2030(t - dt) +
(ch_tot_Czech_net_coll_migrants) * dt

INIT Total_Czech_Net_College_Migrants_to 2030 =0

INFLOWS: ch_tot_Czech_net_coll_migrants = yearly net Czech_coll_ntggra

Total_Czech_Net_Migrants_Age_20_to 34 to_2030(t) =
Total_Czech_Net_Migrants_Age_20 to 34 to 2030(t - dt) +
(ch_tot_Czech_net_migrants_age 20 _to_34) * dt

INIT Total_Czech_Net_Migrants_Age 20 to 34 to 2030=0
INFLOWS: ch_tot_Czech_net_migrants_age 20 to 34 =
yearly Czech_net_migrants_age 20 to 34
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Total_Czech_Net_Migrants_to_2030(t) = Total_Czech_Net_Migrants_to_2030(t - dt) +
(ch_tot_Czech_net_migrants) * dt

INIT Total_Czech_Net_Migrants_to_2030 =0

INFLOWS: ch_tot_Czech_net_migrants = yearly _net_Czech_migrants

Total_Estonian_Net_College_Migrants_to 2030(t) =
Total_Estonian_Net_College_Migrants_to_2030(t - dt) +
(ch_tot_Est_net_coll_migrants)* dt

INIT Total _Estonian_Net_College_Migrants to 2030 =0

INFLOWS: ch_tot_Est_net_coll_migrants = yearly_net_Est_coll_migrants

Total_Estonian_Net_Migrants_Age 20 to 34 to 2030(t) =
Total_Estonian_Net_Migrants_Age 20 _to_34 to_2030(t - dt) +
(ch_tot_Est _net _migrants_age 20 to_34) * dt

INIT Total_Estonian_Net_Migrants_Age 20 _to_34 to 2030=0
INFLOWS: ch_tot_Est_net_migrants_age 20 to 34 =

yearly Est _net_migrants_age_ 20 to 34

Total_Estonian_Net_Migrants_to_2030(t) = Total_Estonian_Net_Migrants_to_2030(t -
dt) + (ch_tot_Est_net_migrants) * dt

INIT Total_Estonian_Net_Migrants_to_2030 =0

INFLOWS: ch_tot_Est_net_migrants = yearly net Est _migrants

Total_Hungarian_Net_College_Migrants_to_2030(t) =
Total_Hungarian_Net_College_Migrants_to_2030(t - dt) +
(ch_tot_Hung_net_coll_migrants) * dt

INIT Total_Hungarian_Net_College_Migrants_to_2030 =0

INFLOWS: ch_tot_Hung_net_coll_migrants = yearly _net Hung_coll_migrants

Total_Hungarian_Net_Migrants_Age 20 to 34 to 2030(t) =
Total_Hungarian_Net_Migrants_Age 20 _to_34 to_2030(t - dt) +
(ch_tot_Hung_net_migrants_age_ 20 to 34) * dt

INIT Total_Hungarian_Net_Migrants_Age_20 to_34 to 2030=0
INFLOWS: ch_tot_Hung_net_migrants_age 20 to_34 =

yearly Hung_net_migrants_age 20 _to_34

Total_Hungarian_Net_Migrants_to_2030(t) = Total_Hungarian_Net_Migrants_to_2030(t
- dt) + (ch_tot_Hung_net_migrants) * dt

INIT Total_Hungarian_Net_Migrants_to_2030 =0

INFLOWS: ch_tot_Hung_net_migrants = yearly _net_Hung_migrants

Total_Latvian_Net_College_Migrants_to_2030(t) =
Total_Latvian_Net_College_Migrants_to_2030(t - dt) + (ch_tot_Lat_coll_migralts
INIT Total_Latvian_Net_College_Migrants_to_ 2030 =0

INFLOWS: ch_tot_Lat_coll_migrants = yearly_net_Lat coll_migrants

231



Total_Latvian_Net_Migrants_Age_20_to_34_to_2030(t) =
Total_Latvian_Net_Migrants_Age 20 to 34 to_2030(t - dt) +
(ch_tot_Lat net_migrants_age_20 to 34) * dt

INIT Total_Latvian_Net_Migrants_Age 20 to 34 to 2030=0
INFLOWS: ch_tot Lat _net _migrants_age 20 to 34 =

yearly Lat net_migrants_age 20 to 34

Total_Latvian_Net_Migrants_to 2030(t) = Total _Latvian_Net_Migrants_to_208i@)t -
+ (ch_tot_Lat_net_migrants) * dt

INIT Total_Latvian_Net_Migrants_to 2030 =0

INFLOWS: ch_tot_Lat_net_migrants = yearly_net_Lat _migrants

Total_Lithuanian_Net_College_Migrants_to_2030(t) =
Total_Lithuanian_Net_College_Migrants_to_2030(t - dt) +
(ch_tot_Lith_net_coll_migrants) * dt

INIT Total_Lithuanian_Net_College_Migrants_to 2030 =0

INFLOWS: ch_tot_Lith_net_coll_migrants = yearly_net_Lith_coll_migsa

Total_Lithuanian_Net_Migrants_Age 20 _to_34 to 2030(t) =
Total_Lithuanian_Net_Migrants_Age 20 to_34 to 2030(t - dt) +
(ch_tot_Lith_net_migrants_age 20 _to_34) * dt

INIT Total_Lithuanian_Net_Migrants_Age 20 to 34 to 2030=0
INFLOWS: ch_tot_Lith_net_migrants_age 20 to 34 =

yearly Lith_net_migrants_age 20 to 34

Total_Lithuanian_Net_Migrants_to_2030(t) =
Total_Lithuanian_Net_Migrants_to_2030(t - dt) + (ch_tot_Lith_net_migrants) * dt
INIT Total_Lithuanian_Net_Migrants_to 2030 =0

INFLOWS: ch_tot_Lith_net_migrants = yearly net_Lith_migrants

Total_Polish_Net_College_Migrants_to_2030(t) =
Total_Polish_Net_College_Migrants_to_2030(t - dt) +
(ch_tot_Pol_net_coll_migrants)*dt

INIT Total_Polish_Net_College_Migrants_to 2030 =0

INFLOWS: ch_tot_Pol_net _coll_migrants = yearly net_Pol_coll_migrants

Total_Polish_Net_Migrants_Age_20 to_34 to_2030(t) =
Total_Polish_Net_Migrants_Age 20 to 34 to 2030(t - dt) +
(ch_tot_Pol_net_migrants_age 20 _to_34) * dt

INIT Total_Polish_Net_Migrants_Age 20 to 34 to 2030=0
INFLOWS: ch_tot_Pol_net _migrants_age 20 to 34 =

yearly Pol_net_migrants_age 20 to 34
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Total_Polish_Net_Migrants_to_2030(t) = Total_Polish_Net_Migrants_to_2030(t - dt) +
(ch_tot_Pol_net_migrants) * dt

INIT Total_Polish_Net_Migrants_to_2030 =0

INFLOWS: ch_tot_Pol_net_migrants = yearly net Pol_migrants

Total_ Romanian_Net_College_Migrants_to_2030(t) =
Total_Romanian_Net_College_Migrants_to_2030(t - dt) +
(ch_tot_Rom_net_coll_migrants) * dt

INIT Total Romanian_Net_College_Migrants_to 2030 =0

INFLOWS: ch_tot_ Rom_net_coll_migrants = yearly net Rom_coll_migrants

Total_Romanian_Net_Migrants_Age 20 to 34 to 2030(t) =
Total_Romanian_Net_Migrants_Age_20 to_34 to_2030(t - dt) +
(ch_tot_ Rom_net_migrants_age_ 20 to 34) * dt

INIT Total_Romanian_Net_Migrants_Age 20 to_34 to 2030=0
INFLOWS: ch_tot_ Rom_net_migrants_age 20 to 34 =

yearly Rom_net_migrants_age 20 _to_34

Total_Romanian_Net_Migrants_to 2030(t) = Total Romanian_Net_Migrants_to_2030(t
- dt) + (ch_tot_Rom_net_migrants) * dt

INIT Total_Romanian_Net_Migrants_to_2030 =0

INFLOWS: ch_tot_Rom_net_migrants = yearly net_ Rom_migrants

Total_Slovak Net_ College_Migrants_to_2030(t) =

Total_Slovak Net_College_Migrants_to_2030(t - dt) +
(ch_tot_Svk_net_coll_migrants)*dt

INIT Total_Slovak_Net_College_Migrants_to_2030 =0

INFLOWS: ch_tot_Svk _net_coll_migrants = yearly net_Svk_coll_migrants

Total_Slovak Net Migrants_Age 20 to 34 to 2030(t) =
Total_Slovak_Net_Migrants_Age_20 to_34 to_2030(t - dt) +
(ch_tot_Svk net_migrants_age_ 20 to 34) * dt

INIT Total_Slovak_Net_Migrants_Age 20 to 34 to 2030 =0
INFLOWS: ch_tot_Svk net_migrants_age 20 to 34 =

yearly _Svk_net_migrants_age 20 to_34

Total_Slovak _Net_Migrants_to_2030(t) = Total_Slovak _Net_Migrants_to_2030(t - dt) +
(ch_tot_Svk_net_migrants) * dt

INIT Total_Slovak_Net_Migrants_to_2030 =0

INFLOWS: ch_tot_Svk _net_migrants = yearly _net_Svk_migrants

Total_Slovene_Net_College_Migrants_to 2030(t) =
Total_Slovene_Net_College_Migrants_to_2030(t - dt) +
(ch_tot_SIv_net_college_migrants) * dt

INIT Total_Slovene_Net_College_Migrants_to_2030 =0

INFLOWS: ch_tot_SIv_net_college_migrants = yearly _net_Slv_coll_migrants
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Total_Slovene_Net_Migrants_Age 20 _to_34 to_2030(t) =
Total_Slovene_Net_ Migrants_Age 20 to_34 to 2030(t - dt) +
(ch_tot_Slv_net_migrants_age_20 _to_34) * dt

INIT Total_Slovene_Net_Migrants_Age 20 to 34 to 2030=0
INFLOWS: ch_tot_SIv_net_migrants_age 20 to 34 =

yearly Slv_net_migrants_age 20 to 34

Total_Slovene_Net_Migrants_to_2030(t) = Total_Slovene_Net_Migrants_to 2030(t - dt)
+ (ch_tot_SIv_net_migrants) * dt

INIT Total_Slovene_Net_Migrants_to_2030 =0

INFLOWS: ch_tot_SIv_net_migrants = yearly_net_Slv_migrants

Part 2 Converters
age_disproportionate factor = 3

CEEC10_total_net_college_migrants_to_Germany =
Total_Bulgarian_Net_College_Migrants_to 2030+Total_Czech_Net_College ritigra
to_2030+Total_Estonian_Net_College_Migrants_to_2030+Total_Hungarian_Net_Colleg
e_Migrants_to 2030+Total_Latvian_Net_College_Migrants_to_2030+Total_Lithuanian
_Net_College_Migrants_to_2030+Total_Polish_Net_College_Migrants_to_2030+Total_
Romanian_Net_College_Migrants_to_2030+Total_Slovak Net College Migrants_to 20
30+Total_Slovene_Net College Migrants_to 2030

CEEC10_total_net_migrants_age 20 to_34 =
Total_Bulgarian_Net_Migrants_Age 20 to 34 to 2030+Total_Czech_Net_Migrants_A
ge 20 to 34 to 2030+Total Estonian_Net Migrants Age 20 to 34 to 2030+Total H
ungarian_Net_Migrants_Age_20 to 34 to 2030+Total_Latvian_Net_Migrants_Age 20
_to_34 _to_2030+Total_Lithuanian_Net_Migrants_Age 20 _to_34 to_2030+Total_Polis
h_Net_Migrants_Age 20 to_34 to 2030+Total_Romanian_Net_Migrants_Age 20 to_
34 to_2030+Total_Slovak Net Migrants_ Age 20 to 34 to 2030+Total _Slovene Net
Migrants_Age 20 to 34 to 2030

CEEC10_total_net_migrants_to_Germany =
Total_Bulgarian_Net_Migrants_to_2030+Total_Czech_Net_Migrants_to_2030+Total_E
stonian_Net_Migrants_to_2030+Total_Hungarian_Net_Migrants_to 2030+Total_Latvia
n_Net_Migrants_to_2030+Total_Lithuanian_Net_Migrants_to_2030+Total_Polish_Net_
Migrants_to_2030+Total_Romanian_Net_Migrants_to_2030+Total_Slovak Net Migran
ts_to 2030+Total_Slovene_Net Migrants_to 2030

ch_Bulg_GDP =1.034382+ROR_av_Bulg_ed_level _Bulg_GDP_ch

ch_Czech_GDP =1.034382+ROR_av_Czech_ed_level _Czech_GDP_ch

ch_Est GDP =1.034382+ROR_av_Est_ed_level Est GDP_ch
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ch_German_GDP =1.0141

ch_Hung_ GDP = 1.034382+ROR_av_Hung_ed_level Hung GDP_ch
ch_Lat_GDP =1.034382+ROR_av_Lat_ed_level Lat GDP_ch
ch_Lith_GDP =1.034382+ROR_av_Lith_ed_level_Lith_GDP_ch
ch_Pol _GDP =1.034382+ROR_av_Pol_ed level Pol GDP_ch
ch_Rom_GDP =1.034382+ROR_av_Rom_ed_level Rom_GDP_ch
ch_Slv_GDP = 1.034382+ROR_av_SlIv_ed_level_Slv_GDP_ch
ch_Svk_GDP =1.034382+ROR_av_Svk_ed_level_Svk_GDP_ch
dec_Bulg_pct 20 to 34 pop =-.002800
dec_Czech_pct 20 to 34 pop =-.003252
dec_Est pct 20 to 34 pop =-.002056
dec_Hung_pct 20 to_34 pop =-.002568
dec_Lat pct 20 to 34 pop =-.002820
dec_Lith_pct 20 to 34 pop =-.002336
dec_Pol pct 20 to 34 pop =-.003460
dec_Rom_pct 20 to 34 pop =-.003116
dec_Slv_pct 20 to_34 pop =-.002672
dec_Svk pct 20 to_34 pop =-.003612

free_migration_policy? = IF(TIME<2011) THEN O ELSE 1
GDP_Bulg_convergence_rate = ch_Bulg_GDP/ch_German_GDP
GDP_Czech_convergence_rate = ch_Czech_GDP/ch_German_GDP
GDP_Est_convergence_rate = ch_Est GDP/ch_German_GDP

GDP_Hung_convergence_rate = ch_Hung_GDP/ch_German_GDP
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GDP_Lat_convergence_rate = ch_Lat GDP/ch_German_GDP
GDP_Lith_convergence_rate = ch_Lith_ GDP/ch_German_GDP
GDP_Pol_convergence_rate = ch_Pol _GDP/ch_German_GDP
GDP_Rom_convergence_rate = ch_Rom_GDP/ch_German_GDP
GDP_Slv_convergence_rate = ch_Slv_GDP/ch_German_GDP
GDP_Svk_convergence_rate = ch_Svk_GDP/ch_German_GDP

net_migration_rate Bulg = (0.00595407870156363*per_capita_Bulg_mig_stk) +
(0.000100377268106815*LOGN(Bulgaria_GDP_Ratio))+
(0.00100030142107599*LOGN(Germany_Employment))+
(-0.000965588821154321*LOGN(Bulgaria_ Employment))+
(0.0000131907879702328*free_migration_policy?)+

(ROR_av_Bulg_ed_level Bulg_mig_rate/10000)+
(ROR_Bulg_20_to_34_pop_Bulg_mig_rate/10000)

net_migration_rate Czech = (0.00595407870156363*per_capita_Czech_mig_stk)+
(0.000100377268106815*LOGN(Czech_GDP_Ratio))+
(0.00100030142107599*LOGN(Germany_Employment))+
(-0.000965588821154321*LOGN(Czech_Employment))+
(0.0000131907879702328*free_migration_policy?)+

(ROR_av_Czech_ed_level Czech_mig_rate/10000)+
(ROR_Czech_20 to_34 pop_Czech_mig_rate/10000)

net_migration_rate Est = (0.00595407870156363*per_capita_Est_mig_stk)+
(0.000100377268106815*LOGN(Estonia_GDP_Ratio))+
(0.00100030142107599*LOGN(Germany_Employment))+
(-0.000965588821154321*LOGN(Estonia_Employment))+
(0.0000131907879702328*free_migration_policy?)+

(ROR_av_Est_ed_level _Est_mig_rate/10000)+

(ROR_Est_20_to_34 pop_Est_mig_rate/10000)

net_migration_rate_Hung = (0.00595407870156363*per_capita_Hung_mig_stk)+
(0.000100377268106815*LOGN(Hungary_GDP_Ratio))+
(0.00100030142107599*LOGN(Germany_Employment))+
(-0.000965588821154321*LOGN(Hungary_Employment))+
(0.0000131907879702328*free_migration_policy?)+

(ROR_av_Hung_ed_level Hung_mig_rate/10000)+
(ROR_Hung_20 to_34 pop_Hung_mig_rate/10000)
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net_migration_rate Lat = (0.00595407870156363*per_capita_Lat_mig_stk)+
(0.000100377268106815*LOGN(Latvia_GDP_Ratio))+
(0.00100030142107599*LOGN(Germany_Employment))+
(-0.000965588821154321*LOGN(Latvia_Employment))+
(0.0000131907879702328*free_migration_policy?)+
(ROR_av_Lat_ed_level _Lat mig_rate/10000)+
(ROR_Lat_20 to_34 pop_Lat_mig_rate/10000)

net_migration_rate_Lith = (0.00595407870156363*per_capita_Lith_mig_stk)+
(0.000100377268106815*LOGN(Lithuania_GDP_Ratio))+
(0.00100030142107599*LOGN(Germany_Employment))+
(-0.000965588821154321*LOGN(Lithuania_Employment))+
(0.0000131907879702328*free_migration_policy?)+
(ROR_av_Lith_ed_level_Lith_mig_rate/10000)+

(ROR_Lith_20_to_34 pop_Lith_mig_rate/10000)

net_migration_rate Pol = (0.00595407870156363*per_capita_Pol_mig_stk)+
(0.000100377268106815*LOGN(Poland_GDP_Ratio))+
(0.00100030142107599*LOGN(Germany_Employment))+
(-0.000965588821154321*LOGN(Poland_Employment))+
(0.0000131907879702328*free_migration_policy?)+

(ROR_av_Pol_ed_level _Pol_mig_rate/10000)+

(ROR_Pol_20 _to_34 pop_Pol_mig_rate/10000)

net_migration_rate_ Rom = (0.00595407870156363*per_capita_Rom_mig_stk)+
(0.000100377268106815*LOGN(Romania_GDP_Ratio))+
(0.00100030142107599*LOGN(Germany_Employment))+
(-0.000965588821154321*LOGN(Romania_Employment))+
(0.0000131907879702328*free_migration_policy?)+
(ROR_av_Rom_ed level Rom_mig_rate/10000)+
(ROR_Rom_20 _to_34 pop_Rom_mig_rate/10000)

net_migration_rate_Slv = (0.00595407870156363*per_capita_Slv_mig_stk)+
(0.000100377268106815*LOGN(Slovenia_GDP_Ratio))+
(0.00100030142107599*LOGN(Germany_Employment))+
(-0.000965588821154321*LOGN(Slovenia_Employment))+
(0.0000131907879702328*free_migration_policy?)+

(ROR_av_Slv_ed_level _Slv_mig_rate/10000)+

(ROR_SIv_20 _to_34 pop_Slv_mig_rate/10000)
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net_migration_rate_Svk = (0.00595407870156363*per_capita_Svk_mig_stk)+
(0.000100377268106815*LOGN(Slovakia_GDP_Ratio))+
(0.00100030142107599*LOGN(Germany_Employment))+
(-0.000965588821154321*LOGN(Slovakia_Employment))+
(0.0000131907879702328*free_migration_policy?)+
(ROR_av_Svk_ed_level _Svk mig_rate/10000)+

(ROR_Svk_20_to_34 pop_Svk_mig_rate/10000)

pct_pop_ch_Bulg = -.00850

pct_pop_ch_Czech =-.00133

pct_pop_ch_Est =-.00283

pct_pop_ch_Hung =-.00333

pct_pop_ch_Lat=-.00517

pct_pop_ch_Lith =-.00500

pct_pop_ch_Pol =-.00400

pct_pop_ch_Rom =-.00617

pct_pop_ch_Slv =-.00250

pct_pop_ch_Svk =-.00200

per_capita_Bulg_mig_stk = Bulgaria_Migrant_Stock Germany/Bulgaria_Rapula
per_capita_Czech_mig_stk = Czech_Migrant_Stock Germany/Czech_Population
per_capita_Est_mig_stk = Estonia_Migrant_Stock Germany/Estonia_Population
per_capita_Hung_mig_stk = Hungary_Migrant_Stock_Germany/Hungary_Hopulat
per_capita_Lat_mig_stk = Latvia_Migrant_Stock_Germany/Latvia_Popnulat
per_capita_Lith_mig_stk = Lithuania_Migrant_Stock Germany/Lithuania_Populati
per_capita_Pol_mig_stk = Poland_Migrant_Stock_Germany/Poland_Population

per_capita_Rom_mig_stk = Romania_Migrant_Stock Germany/Romania_Population

per_capita_Slv_mig_stk = Slovenia_Migrant_Stock Germany/Slovenia_Population
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per_capita_Svk _mig_stk = Slovakia_Migrant_Stock _Germany/Slovakia_Population

yearly Bulg_net _migrants_age 20 to_ 34 = (age_disproportionate_factor*
Percent_Bulgaria 20 to_ 34 Population)*yearly net_Bulg_migrants

yearly Czech_net_migrants_age 20 to 34 = (age_disproportionate_factor*
Percent_Czech_20_to_34_ Population)*yearly _net_Czech_migrants

yearly Est net_migrants_age 20 to 34 = (age_disproportionate_factor*
Percent_Estonia_20 to 34 Population)*yearly net Est _migrants

yearly Hung_net_migrants_age 20 _to 34 = (age_disproportionate_factor*
Percent_Hungary 20_to_34 Population)*yearly _net Hung_migrants

yearly Lat_net_migrants_age 20 _to_34 = (age_disproportionate_factor*
Percent_Latvia 20 _to_34 Population)*yearly net_Lat_migrants

yearly Lith_net_migrants_age 20 to 34 = (age_disproportionate_factor*
Percent_Lithuania_20_to_34 Population)*yearly net_Lith_migrants

yearly _net_Bulg_coll_migrants =
Percent_Bulgaria_College_Migrants*yearly net_Bulg_migrants

yearly _net_Czech_coll_migrants =
Percent_Czech_College_Migrants*yearly _net_Czech_migrants

yearly net_Est_coll_migrants =
Percent_Estonia_College_Migrants*yearly net Est _migrants

yearly _net_Hung_coll_migrants =
Percent_Hungary_College_Migrants*yearly net_Hung_migrants

yearly net_Lat_coll_migrants =
Percent_Latvia_College_Migrants*yearly net_Lat_migrants

yearly net_Lith_coll_migrants =
Percent_Lithuania_College_Migrants*yearly net_Lith_migrants

yearly net_Pol_coll_migrants =
Percent_Poland_College_Migrants*yearly net_Pol_migrants

yearly net_Rom_coll_migrants =
Percent_Romania_College_Migrants*yearly _net_ Rom_migrants

yearly _net_SlIv_coll_migrants =
Percent_Slovenia_College_Migrants*yearly net_Slv_migrants
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yearly_net_Svk_coll_migrants =
Percent_Slovakia_College_Migrants*yearly net Svk_migrants

yearly Pol_net_migrants_age_ 20 to 34 = (age_disproportionate_factor*
Percent_Poland_20_to_34_Population)*yearly _net_Pol_migrants

yearly Rom_net_migrants_age 20_to_34 = (age_disproportionate_factor*
Percent_Romania_20 to 34 Population)*yearly net Rom_migrants

yearly _Slv_net_migrants_age 20 to_ 34 = (age_disproportionate_factor*
Percent_Slovenia_20_to_34_Population)*yearly _net_SIv_migrants

yearly_Svk_net_migrants_age 20 _to_34 = (age_disproportionate_factor*
Percent_Slovakia 20 to 34 Population)*yearly net Svk_ migrants

Part 3 Graphical Functions

ROR_av_Bulg_ed level Bulg GDP_ch =

GRAPH(Average_Bulgaria_Education_Level)

(0.00, -0.012), (1.00, -0.011), (2.00, -0.01), (3.00, -0.009), (4.00, -0.008), (5.00, -0.007),
(6.00, -0.006), (7.00, -0.005), (8.00, -0.004), (9.00, -0.003), (10.0, -0.002), (11.0, -0.001),
(12.0, 0.00), (13.0, 0.001), (24.0, 0.002), (15.0, 0.003), (16.0, 0.004), (17.0, 0.005),
(18.0, 0.006), (19.0, 0.007), (20.0, 0.008), (21.0, 0.009), (22.0, 0.01), (23.0, 0.011),
(24.0, 0.012), (25.0, 0.013), (26.0, 0.014), (27.0, 0.015), (28.0, 0.016), (29.0, 0.017),
(30.0, 0.018)

ROR_av_Bulg_ed_level _Bulg_mig_rate =

GRAPH(Average Bulgaria_Education_Level)

(0.00, -0.12), (1.00, -0.11), (2.00, -0.1), (3.00, -0.09), (4.00, -0.08), (5.00, -0.07),

(6.00, -0.06), (7.00, -0.05), (8.00, -0.04), (9.00, -0.03), (10.0, -0.02), (11.0, -0.01),

(12.0, 0.00), (13.0, 0.01), (14.0, 0.02), (15.0, 0.03), (16.0, 0.04), (17.0, 0.05), (18.0, 0.06),
(19.0, 0.07), (20.0, 0.08), (21.0, 0.09), (22.0, 0.1), (23.0, 0.11), (24.0, 0.12), (25.0, 0.13),
(26.0, 0.14), (27.0, 0.15), (28.0, 0.16), (29.0, 0.17), (30.0, 0.18)

ROR_av_Czech_ed level Czech GDP_ch =
GRAPH(Average_Czech_Education_Level)

(0.00, -0.012), (2.00, -0.011), (2.00, -0.01), (3.00, -0.009), (4.00, -0.008), (5.00, -0.007),
(6.00, -0.006), (7.00, -0.005), (8.00, -0.004), (9.00, -0.003), (10.0, -0.002), (11.0, -0.001),
(12.0, 0.00), (13.0, 0.001), (14.0, 0.002), (15.0, 0.003), (16.0, 0.004), (17.0, 0.005),
(18.0, 0.006), (19.0, 0.007), (20.0, 0.008), (21.0, 0.009), (22.0, 0.01), (23.0, 0.011),
(24.0, 0.012), (25.0, 0.013), (26.0, 0.014), (27.0, 0.015), (28.0, 0.016), (29.0, 0.017),
(30.0, 0.018)
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ROR_av_Czech_ed_level _Czech_mig_rate =

GRAPH(Average _Czech_Education_Level)

(0.00, -0.12), (1.00, -0.11), (2.00, -0.1), (3.00, -0.09), (4.00, -0.08), (5.00, -0.07),

(6.00, -0.06), (7.00, -0.05), (8.00, -0.04), (9.00, -0.03), (10.0, -0.02), (11.0, -0.01),

(12.0, 0.00), (13.0, 0.01), (14.0, 0.02), (15.0, 0.03), (16.0, 0.04), (17.0, 0.05), (18.0, 0.06),
(19.0, 0.07), (20.0, 0.08), (21.0, 0.09), (22.0, 0.1), (23.0, 0.11), (24.0, 0.12), (25.0, 0.13),
(26.0, 0.14), (27.0, 0.15), (28.0, 0.16), (29.0, 0.17), (30.0, 0.18)

ROR_av_Est ed level Est GDP_ch = GRAPH(Average_ Estonia_Education_Level)
(0.00, -0.012), (1.00, -0.011), (2.00, -0.01), (3.00, -0.009), (4.00, -0.008), (5.00, -0.007),
(6.00, -0.006), (7.00, -0.005), (8.00, -0.004), (9.00, -0.003), (10.0, -0.002), (11.0, -0.001),
(12.0, 0.00), (13.0, 0.001), (14.0, 0.002), (15.0, 0.003), (16.0, 0.004), (17.0, 0.005),
(18.0, 0.006), (19.0, 0.007), (20.0, 0.008), (21.0, 0.009), (22.0, 0.01), (23.0, 0.011),
(24.0, 0.012), (25.0, 0.013), (26.0, 0.014), (27.0, 0.015), (28.0, 0.016), (29.0, 0.017),
(30.0, 0.018)

ROR_av_Est _ed_level__Est _mig_rate = GRAPH(Average_Estonia_Educatiol) _Leve
(0.00, -0.12), (2.00, -0.11), (2.00, -0.1), (3.00, -0.09), (4.00, -0.08), (5.00, -0.07),

(6.00, -0.06), (7.00, -0.05), (8.00, -0.04), (9.00, -0.03), (10.0, -0.02), (11.0, -0.01),

(12.0, 0.00), (13.0, 0.01), (14.0, 0.02), (15.0, 0.03), (16.0, 0.04), (17.0, 0.05), (18.0, 0.06),
(29.0, 0.07), (20.0, 0.08), (21.0, 0.09), (22.0, 0.1), (23.0, 0.11), (24.0, 0.12), (25.0, 0.13),
(26.0, 0.14), (27.0, 0.15), (28.0, 0.16), (29.0, 0.17), (30.0, 0.18)

ROR_av_Hung_ed_level Hung GDP_ch =

GRAPH(Average_Hungary_ Education_Level)

(0.00, -0.012), (1.00, -0.011), (2.00, -0.01), (3.00, -0.009), (4.00, -0.008), (5.00, -0.007),
(6.00, -0.006), (7.00, -0.005), (8.00, -0.004), (9.00, -0.003), (10.0, -0.002), (11.0, -0.001),
(12.0, 0.00), (13.0, 0.001), (24.0, 0.002), (15.0, 0.003), (16.0, 0.004), (17.0, 0.005),
(18.0, 0.006), (19.0, 0.007), (20.0, 0.008), (21.0, 0.009), (22.0, 0.01), (23.0, 0.011),
(24.0, 0.012), (25.0, 0.013), (26.0, 0.014), (27.0, 0.015), (28.0, 0.016), (29.0, 0.017),
(30.0, 0.018)

ROR_av_Hung_ed_level _Hung_mig_rate =
GRAPH(Average Hungary Education_Level)

(0.00, -0.12), (1.00, -0.11), (2.00, -0.1), (3.00, -0.09), (4.00, -0.08), (5.00, -0.07),

(6.00, -0.06), (7.00, -0.05), (8.00, -0.04), (9.00, -0.03), (10.0, -0.02), (11.0, -0.01),

(12.0, 0.00), (13.0, 0.01), (14.0, 0.02), (15.0, 0.03), (16.0, 0.04), (17.0, 0.05), (18.0, 0.06),
(19.0, 0.07), (20.0, 0.08), (21.0, 0.09), (22.0, 0.1), (23.0, 0.11), (24.0, 0.12), (25.0, 0.13),
(26.0, 0.14), (27.0, 0.15), (28.0, 0.16), (29.0, 0.17), (30.0, 0.18)
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ROR_av_Lat_ed_level Lat GDP_ch = GRAPH(Average_Latvia_Education)Level
(0.00, -0.012), (2.00, -0.011), (2.00, -0.01), (3.00, -0.009), (4.00, -0.008), (5.00, -0.007),
(6.00, -0.006), (7.00, -0.005), (8.00, -0.004), (9.00, -0.003), (10.0, -0.002), (11.0, -0.001),
(12.0, 0.00), (13.0, 0.001), (14.0, 0.002), (15.0, 0.003), (16.0, 0.004), (17.0, 0.005),
(18.0, 0.006), (19.0, 0.007), (20.0, 0.008), (21.0, 0.009), (22.0, 0.01), (23.0, 0.011),
(24.0, 0.012), (25.0, 0.013), (26.0, 0.014), (27.0, 0.015), (28.0, 0.016), (29.0, 0.017),
(30.0, 0.018)

ROR_av_Lat_ed_level _Lat mig_rate = GRAPH(Average_Latvia_Educatioal)Le

(0.00, -0.12), (2.00, -0.11), (2.00, -0.1), (3.00, -0.09), (4.00, -0.08), (5.00, -0.07),

(6.00, -0.06), (7.00, -0.05), (8.00, -0.04), (9.00, -0.03), (10.0, -0.02), (11.0, -0.01),

(12.0, 0.00), (13.0, 0.01), (14.0, 0.02), (15.0, 0.03), (16.0, 0.04), (17.0, 0.05), (18.0, 0.06),
(29.0, 0.07), (20.0, 0.08), (21.0, 0.09), (22.0, 0.1), (23.0, 0.11), (24.0, 0.12), (25.0, 0.13),
(26.0, 0.14), (27.0, 0.15), (28.0, 0.16), (29.0, 0.17), (30.0, 0.18)

ROR_av_Lith_ed_level Lith_GDP_ch = GRAPH(Average_Lithuania_Educatioml)e
(0.00, -0.012), (1.00, -0.011), (2.00, -0.01), (3.00, -0.009), (4.00, -0.008), (5.00, -0.007),
(6.00, -0.006), (7.00, -0.005), (8.00, -0.004), (9.00, -0.003), (10.0, -0.002), (11.0, -0.001),
(12.0, 0.00), (13.0, 0.001), (24.0, 0.002), (15.0, 0.003), (16.0, 0.004), (17.0, 0.005),
(18.0, 0.006), (19.0, 0.007), (20.0, 0.008), (21.0, 0.009), (22.0, 0.01), (23.0, 0.011),
(24.0, 0.012), (25.0, 0.013), (26.0, 0.014), (27.0, 0.015), (28.0, 0.016), (29.0, 0.017),
(30.0, 0.018)

ROR_av_Lith_ed_level Lith_mig_rate = GRAPH(Average_Lithuania_Educdievel)

(0.00, -0.12), (2.00, -0.11), (2.00, -0.1), (3.00, -0.09), (4.00, -0.08), (5.00, -0.07),

(6.00, -0.06), (7.00, -0.05), (8.00, -0.04), (9.00, -0.03), (10.0, -0.02), (11.0, -0.01),

(12.0, 0.00), (13.0, 0.01), (14.0, 0.02), (15.0, 0.03), (16.0, 0.04), (17.0, 0.05), (18.0, 0.06),
(19.0, 0.07), (20.0, 0.08), (21.0, 0.09), (22.0, 0.1), (23.0, 0.11), (24.0, 0.12), (25.0, 0.13),
(26.0, 0.14), (27.0, 0.15), (28.0, 0.16), (29.0, 0.17), (30.0, 0.18)

ROR_av_Pol _ed level Pol GDP_ch = GRAPH(Average Poland_Education_Level)
(0.00, -0.012), (1.00, -0.011), (2.00, -0.01), (3.00, -0.009), (4.00, -0.008), (5.00, -0.007),
(6.00, -0.006), (7.00, -0.005), (8.00, -0.004), (9.00, -0.003), (10.0, -0.002), (11.0, -0.001),
(22.0, 0.00), (13.0, 0.001), (14.0, 0.002), (15.0, 0.003), (16.0, 0.004), (17.0, 0.005),
(18.0, 0.006), (19.0, 0.007), (20.0, 0.008), (21.0, 0.009), (22.0, 0.01), (23.0, 0.011),
(24.0, 0.012), (25.0, 0.013), (26.0, 0.014), (27.0, 0.015), (28.0, 0.016), (29.0, 0.017),
(30.0, 0.018)

ROR_av_Pol_ed level Pol_mig_rate = GRAPH(Average Poland Education_Level)
(0.00, -0.12), (1.00, -0.11), (2.00, -0.1), (3.00, -0.09), (4.00, -0.08), (5.00, -0.07),

(6.00, -0.06), (7.00, -0.05), (8.00, -0.04), (9.00, -0.03), (10.0, -0.02), (11.0, -0.01),

(12.0, 0.00), (13.0, 0.01), (14.0, 0.02), (15.0, 0.03), (16.0, 0.04), (17.0, 0.05), (18.0, 0.06),
(19.0, 0.07), (20.0, 0.08), (21.0, 0.09), (22.0, 0.1), (23.0, 0.11), (24.0, 0.12), (25.0, 0.13),
(26.0, 0.14), (27.0, 0.15), (28.0, 0.16), (29.0, 0.17), (30.0, 0.18)
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ROR_av_Rom_ed_level Rom_GDP_ch =
GRAPH(Average_Romania_Education_Level)

(0.00, -0.012), (1.00, -0.011), (2.00, -0.01), (3.00, -0.009), (4.00, -0.008), (5.00, -0.007),
(6.00, -0.006), (7.00, -0.005), (8.00, -0.004), (9.00, -0.003), (10.0, -0.002), (11.0, -0.001),
(12.0, 0.00), (13.0, 0.001), (24.0, 0.002), (15.0, 0.003), (16.0, 0.004), (17.0, 0.005),
(18.0, 0.006), (19.0, 0.007), (20.0, 0.008), (21.0, 0.009), (22.0, 0.01), (23.0, 0.011),
(24.0, 0.012), (25.0, 0.013), (26.0, 0.014), (27.0, 0.015), (28.0, 0.016), (29.0, 0.017),
(30.0, 0.018)

ROR_av_Rom_ed_level Rom_mig_rate =
GRAPH(Average_Romania_Education_Level)

(0.00, -0.12), (1.00, -0.11), (2.00, -0.1), (3.00, -0.09), (4.00, -0.08), (5.00, -0.07),

(6.00, -0.06), (7.00, -0.05), (8.00, -0.04), (9.00, -0.03), (10.0, -0.02), (11.0, -0.01),

(12.0, 0.00), (13.0, 0.01), (14.0, 0.02), (15.0, 0.03), (16.0, 0.04), (17.0, 0.05), (18.0, 0.06),
(29.0, 0.07), (20.0, 0.08), (21.0, 0.09), (22.0, 0.1), (23.0, 0.11), (24.0, 0.12), (25.0, 0.13),
(26.0, 0.14), (27.0, 0.15), (28.0, 0.16), (29.0, 0.17), (30.0, 0.18)

ROR_av_Slv_ed_level_Slv_GDP_ch = GRAPH(Average_Slovenia_Education_Level)
(0.00, -0.012), (2.00, -0.011), (2.00, -0.01), (3.00, -0.009), (4.00, -0.008), (5.00, -0.007),
(6.00, -0.006), (7.00, -0.005), (8.00, -0.004), (9.00, -0.003), (10.0, -0.002), (11.0, -0.001),
(12.0, 0.00), (13.0, 0.001), (14.0, 0.002), (15.0, 0.003), (16.0, 0.004), (17.0, 0.005),
(18.0, 0.006), (19.0, 0.007), (20.0, 0.008), (21.0, 0.009), (22.0, 0.01), (23.0, 0.011),
(24.0, 0.012), (25.0, 0.013), (26.0, 0.014), (27.0, 0.015), (28.0, 0.016), (29.0, 0.017),
(30.0, 0.018)

ROR_av_Slv_ed_level _Slv_mig_rate = GRAPH(Average_Slovenia_Education_Level)
(0.00, -0.12), (1.00, -0.11), (2.00, -0.1), (3.00, -0.09), (4.00, -0.08), (5.00, -0.07),

(6.00, -0.06), (7.00, -0.05), (8.00, -0.04), (9.00, -0.03), (10.0, -0.02), (11.0, -0.01),

(12.0, 0.00), (13.0, 0.01), (14.0, 0.02), (15.0, 0.03), (16.0, 0.04), (17.0, 0.05), (18.0, 0.06),
(19.0, 0.07), (20.0, 0.08), (21.0, 0.09), (22.0, 0.1), (23.0, 0.11), (24.0, 0.12), (25.0, 0.13),
(26.0, 0.14), (27.0, 0.15), (28.0, 0.16), (29.0, 0.17), (30.0, 0.18)

ROR_av_Svk_ed_level _Svk_GDP_ch = GRAPH(Average_Slovakia_Education_Level)
(0.00, -0.012), (1.00, -0.011), (2.00, -0.01), (3.00, -0.009), (4.00, -0.008), (5.00, -0.007),
(6.00, -0.006), (7.00, -0.005), (8.00, -0.004), (9.00, -0.003), (10.0, -0.002), (11.0, -0.001),
(12.0, 0.00), (13.0, 0.001), (14.0, 0.002), (15.0, 0.003), (16.0, 0.004), (17.0, 0.005),
(18.0, 0.006), (19.0, 0.007), (20.0, 0.008), (21.0, 0.009), (22.0, 0.01), (23.0, 0.011),
(24.0, 0.012), (25.0, 0.013), (26.0, 0.014), (27.0, 0.015), (28.0, 0.016), (29.0, 0.017),
(30.0, 0.018)

ROR_av_Svk_ed_level __Svk_mig_rate = GRAPH(Average_Slovakia_Education_Level)
(0.00, -0.12), (2.00, -0.11), (2.00, -0.1), (3.00, -0.09), (4.00, -0.08), (5.00, -0.07),

(6.00, -0.06), (7.00, -0.05), (8.00, -0.04), (9.00, -0.03), (10.0, -0.02), (11.0, -0.01),

(12.0, 0.00), (13.0, 0.01), (14.0, 0.02), (15.0, 0.03), (16.0, 0.04), (17.0, 0.05), (18.0, 0.06),
(29.0, 0.07), (20.0, 0.08), (21.0, 0.09), (22.0, 0.1), (23.0, 0.11), (24.0, 0.12), (25.0, 0.13),
(26.0, 0.14), (27.0, 0.15), (28.0, 0.16), (29.0, 0.17), (30.0, 0.18)
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ROR_Bulg_20 _to_34 pop_Bulg_mig_rate =
GRAPH(Percent_Bulgaria_20_to_34_ Population)

(0.00, -0.2), (0.1, -0.1), (0.2, 0.00), (0.3, 0.1), (0.4, 0.2), (0.5, 0.3), (0.6, 0.4), (0.7, 0.5),
(0.8, 0.6), (0.9,0.7), (1, 0.8)

ROR_Bulg_GDP_ch_Bulg_ed_level ch = GRAPH(ch_Bulg_GDP)

(0.7, -0.03), (0.71, -0.029), (0.72, -0.028), (0.73, -0.027), (0.74, -0.026), (0.75, -0.025),
(0.76, -0.024), (0.77, -0.023), (0.78, -0.022), (0.79, -0.021), (0.8, -0.02), (0.81, -0.019),
(0.82, -0.018), (0.83, -0.017), (0.84, -0.016), (0.85, -0.015), (0.86, -0.014), (0.87, -0.013),
(0.88, -0.012), (0.89, -0.011), (0.9, -0.01), (0.91, -0.009), (0.92, -0.008), (0.93, -0.007),
(0.94, -0.006), (0.95, -0.005), (0.96, -0.004), (0.97, -0.003), (0.98, -0.002), (0.99, -0.001),
(1.00, 0.00), (1.01, 0.001), (2.02, 0.002), (1.03, 0.003), (1.04, 0.004), (1.05, 0.005),
(1.06, 0.006), (1.07, 0.007), (1.08, 0.008), (1.09, 0.009), (1.10, 0.01), (1.112, 0.011),
(1.12, 0.012), (1.13, 0.013), (1.14, 0.014), (1.15, 0.015), (1.16, 0.016), (1.17, 0.017),
(1.18, 0.018), (1.19, 0.019), (1.20, 0.02), (1.21, 0.021), (1.22, 0.022), (1.23, 0.023),
(1.24, 0.024), (1.25, 0.025), (1.26, 0.026), (1.27, 0.027), (1.28, 0.028), (1.29, 0.029),
(1.30, 0.03)

ROR_Bulg_GDP_ch_Bulg_employ_ch = GRAPH(ch_Bulg_GDP)

(0.7,-0.3), (0.71, -0.29), (0.72, -0.28), (0.73, -0.27), (0.74, -0.26), (0.75, -0.25),

(0.76, -0.24), (0.77, -0.23), (0.78, -0.22), (0.79, -0.21), (0.8, -0.2), (0.81, -0.19),

(0.82, -0.18), (0.83, -0.17), (0.84, -0.16), (0.85, -0.15), (0.86, -0.14), (0.87, -0.13),

(0.88, -0.12), (0.89, -0.11), (0.9, -0.1), (0.91, -0.09), (0.92, -0.08), (0.93, -0.07),

(0.94, -0.06), (0.95, -0.05), (0.96, -0.04), (0.97, -0.03), (0.98, -0.02), (0.99, -0.01),

(.00, 0.00), (1.01, 0.01), (1.02, 0.02), (2.03, 0.03), (1.04, 0.04), (1.05, 0.05), (1.06, 0.06),
(2.07, 0.07), (1.08, 0.08), (1.09, 0.09), (.10, 0.1), (2.11, 0.11), (1.12, 0.12), (1.13, 0.13),
(1.14, 0.14), (1.15, 0.15), (1.16, 0.16), (1.17, 0.17), (1.18, 0.18), (1.19, 0.19), (.20, 0.2),
(1.21, 0.21), (1.22, 0.22), (1.23, 0.23), (1.24, 0.24), (1.25, 0.25), (1.26, 0.26), (1.27, 0.27),
(1.28, 0.28), (1.29, 0.29), (1.30, 0.3)

ROR_Bulg_GDP_ch_pct_Bulg_coll_migrants_ch = GRAPH(ch_Bulg_GDP)

(0.7, 0.15), (0.71, 0.145), (0.72, 0.14), (0.73, 0.135), (0.74, 0.13), (0.75, 0.125),
(0.76, 0.12), (0.77, 0.115), (0.78, 0.11), (0.79, 0.105), (0.8, 0.1), (0.81, 0.095),

(0.82, 0.09), (0.83, 0.085), (0.84, 0.08), (0.85, 0.075), (0.86, 0.07), (0.87, 0.065),
(0.88, 0.06), (0.89, 0.055), (0.9, 0.05), (0.91, 0.045), (0.92, 0.04), (0.93, 0.035),
(0.94, 0.03), (0.95, 0.025), (0.96, 0.02), (0.97, 0.015), (0.98, 0.01), (0.99, 0.005),
(.00, 0.00), (1.01, -0.005), (1.02, -0.01), (1.03, -0.015), (1.04, -0.02), (1.05, -0.025),
(1.06, -0.03), (1.07, -0.035), (1.08, -0.04), (1.09, -0.045), (1.10, -0.05), (1.11, -0.055),
(2.12, -0.06), (1.13, -0.065), (1.14, -0.07), (1.15, -0.075), (1.16, -0.08), (1.17, -0.085),
(1.18, -0.09), (.19, -0.095), (1.20, -0.1), (1.21, -0.105), (1.22, -0.11), (1.23, -0.115),
(1.24, -0.12), (1.25, -0.125), (1.26, -0.13), (1.27, -0.135), (1.28, -0.14), (1.29, -0.145),
(.30, -0.15)
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ROR_Bulg_mig_stk_Bulg_employ_ch = GRAPH(per_capita_Bulg_mig_stk)

(0.00, 0.00), (0.05, 0.05), (0.1, 0.1), (0.15, 0.15), (0.2, 0.2), (0.25, 0.25), (0.3, 0.3),
(0.35, 0.35), (0.4, 0.4), (0.45, 0.45), (0.5, 0.5), (0.55, 0.55), (0.6, 0.6), (0.65, 0.65),
(0.7, 0.7), (0.75, 0.75), (0.8, 0.8), (0.85, 0.85), (0.9, 0.9), (0.95, 0.95), (1.00, 1.00)

ROR_Czech_20 to 34 pop_Czech_mig_rate =
GRAPH(Percent_Czech_20 to 34 Population)

(0.00, -0.2), (0.1, -0.1), (0.2, 0.00), (0.3, 0.1), (0.4, 0.2), (0.5, 0.3), (0.6, 0.4), (0.7, 0.5),
(0.8, 0.6), (0.9,0.7), (1, 0.8)

ROR_Czech_GDP_ch_Czech_ed level ch = GRAPH(ch_Czech_GDP)

(0.7, -0.03), (0.71, -0.029), (0.72, -0.028), (0.73, -0.027), (0.74, -0.026), (0.75, -0.025),
(0.76, -0.024), (0.77, -0.023), (0.78, -0.022), (0.79, -0.021), (0.8, -0.02), (0.81, -0.019),
(0.82, -0.018), (0.83, -0.017), (0.84, -0.016), (0.85, -0.015), (0.86, -0.014), (0.87, -0.013),
(0.88, -0.012), (0.89, -0.011), (0.9, -0.01), (0.91, -0.009), (0.92, -0.008), (0.93, -0.007),
(0.94, -0.006), (0.95, -0.005), (0.96, -0.004), (0.97, -0.003), (0.98, -0.002), (0.99, -0.001),
(2.00, 0.00), (1.01, 0.001), (1.02, 0.002), (1.03, 0.003), (1.04, 0.004), (1.05, 0.005),
(.06, 0.006), (1.07, 0.007), (1.08, 0.008), (1.09, 0.009), (1.10, 0.01), (1.11, 0.011),
(1.12, 0.012), (1.13, 0.013), (1.14, 0.014), (1.15, 0.015), (1.16, 0.016), (1.17, 0.017),
(1.18, 0.018), (1.19, 0.019), (1.20, 0.02), (1.21, 0.021), (1.22, 0.022), (1.23, 0.023),
(1.24, 0.024), (1.25, 0.025), (1.26, 0.026), (1.27, 0.027), (1.28, 0.028), (1.29, 0.029),
(2.30, 0.03)

ROR_Czech_GDP_ch_Czech_employ_ch = GRAPH(ch_Czech_GDP)

(0.7, -0.3), (0.71, -0.29), (0.72, -0.28), (0.73, -0.27), (0.74, -0.26), (0.75, -0.25),

(0.76, -0.24), (0.77, -0.23), (0.78, -0.22), (0.79, -0.21), (0.8, -0.2), (0.81, -0.19),

(0.82, -0.18), (0.83, -0.17), (0.84, -0.16), (0.85, -0.15), (0.86, -0.14), (0.87, -0.13),

(0.88, -0.12), (0.89, -0.11), (0.9, -0.1), (0.91, -0.09), (0.92, -0.08), (0.93, -0.07),

(0.94, -0.06), (0.95, -0.05), (0.96, -0.04), (0.97, -0.03), (0.98, -0.02), (0.99, -0.01),

(.00, 0.00), (1.01, 0.01), (1.02, 0.02), (2.03, 0.03), (1.04, 0.04), (1.05, 0.05), (1.06, 0.06),
(2.07, 0.07), (1.08, 0.08), (1.09, 0.09), (1.10, 0.1), (1.11, 0.12), (1.12,0.12), (1.13, 0.13),
(1.14, 0.14), (1.15, 0.15), (1.16, 0.16), (2.17, 0.17), (1.18, 0.18), (1.19, 0.19), (1.20, 0.2),
(1.21, 0.21), (1.22, 0.22), (1.23, 0.23), (1.24, 0.24), (1.25, 0.25), (1.26, 0.26), (1.27, 0.27),
(1.28, 0.28), (1.29, 0.29), (1.30, 0.3)

245



ROR_Czech_GDP_ch_pct_Czech_coll_migrants_ch = GRAPH(ch_Czech_GDP)
(0.7, 0.15), (0.71, 0.145), (0.72, 0.14), (0.73, 0.135), (0.74, 0.13), (0.75, 0.125),
(0.76, 0.12), (0.77, 0.115), (0.78, 0.11), (0.79, 0.105), (0.8, 0.1), (0.81, 0.095),

(0.82, 0.09), (0.83, 0.085), (0.84, 0.08), (0.85, 0.075), (0.86, 0.07), (0.87, 0.065),
(0.88, 0.06), (0.89, 0.055), (0.9, 0.05), (0.91, 0.045), (0.92, 0.04), (0.93, 0.035),
(0.94, 0.03), (0.95, 0.025), (0.96, 0.02), (0.97, 0.015), (0.98, 0.01), (0.99, 0.005),
(2.00, 0.00), (1.01, -0.005), (1.02, -0.01), (1.03, -0.015), (1.04, -0.02), (1.05, -0.025),
(1.06, -0.03), (1.07, -0.035), (1.08, -0.04), (1.09, -0.045), (1.10, -0.05), (1.11, -0.055),
(2.12, -0.06), (1.13, -0.065), (1.14, -0.07), (1.15, -0.075), (1.16, -0.08), (1.17, -0.085),
(1.18, -0.09), (.19, -0.095), (1.20, -0.1), (1.21, -0.105), (1.22, -0.11), (1.23, -0.115),
(1.24, -0.12), (1.25, -0.125), (1.26, -0.13), (1.27, -0.135), (1.28, -0.14), (1.29, -0.145),
(.30, -0.15)

ROR_Czech_migstk_Czech_employ_ch = GRAPH(per_capita_Czech_mig_stk)

(0.00, 0.00), (0.05, 0.05), (0.1, 0.1), (0.15, 0.15), (0.2, 0.2), (0.25, 0.25), (0.3, 0.3),
(0.35, 0.35), (0.4, 0.4), (0.45, 0.45), (0.5, 0.5), (0.55, 0.55), (0.6, 0.6), (0.65, 0.65),
(0.7, 0.7), (0.75, 0.75), (0.8, 0.8), (0.85, 0.85), (0.9, 0.9), (0.95, 0.95), (1.00, 1.00)

ROR_Est_20 to 34 pop_Est mig_rate =
GRAPH(Percent_Estonia_20_to_34_ Population)

(0.00, -0.2), (0.1, -0.1), (0.2, 0.00), (0.3, 0.1), (0.4, 0.2), (0.5, 0.3), (0.6, 0.4), (0.7, 0.5),
(0.8, 0.6), (0.9,0.7), (1, 0.8)

ROR_Est_GDP_ch_Est_ed_level ch = GRAPH(ch_Est GDP)

(0.7, -0.03), (0.71, -0.029), (0.72, -0.028), (0.73, -0.027), (0.74, -0.026), (0.75, -0.025),
(0.76, -0.024), (0.77, -0.023), (0.78, -0.022), (0.79, -0.021), (0.8, -0.02), (0.81, -0.019),
(0.82, -0.018), (0.83, -0.017), (0.84, -0.016), (0.85, -0.015), (0.86, -0.014), (0.87, -0.013),
(0.88, -0.012), (0.89, -0.011), (0.9, -0.01), (0.91, -0.009), (0.92, -0.008), (0.93, -0.007),
(0.94, -0.006), (0.95, -0.005), (0.96, -0.004), (0.97, -0.003), (0.98, -0.002), (0.99, -0.001),
(2.00, 0.00), (1.01, 0.001), (1.02, 0.002), (1.03, 0.003), (1.04, 0.004), (1.05, 0.005),
(1.06, 0.006), (1.07, 0.007), (1.08, 0.008), (.09, 0.009), (1.10, 0.01), (1.11, 0.011),
(.12, 0.012), (1.13, 0.013), (1.14, 0.014), (1.15, 0.015), (1.16, 0.016), (1.17, 0.017),
(1.18, 0.018), (1.19, 0.019), (1.20, 0.02), (1.21, 0.021), (1.22, 0.022), (1.23, 0.023),
(1.24, 0.024), (1.25, 0.025), (1.26, 0.026), (1.27, 0.027), (1.28, 0.028), (1.29, 0.029),
(2.30, 0.03)
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ROR_Est_GDP_ch_Est_employ_ch = GRAPH(ch_Est_GDP)

(0.7,-0.3), (0.71, -0.29), (0.72, -0.28), (0.73, -0.27), (0.74, -0.26), (0.75, -0.25),

(0.76, -0.24), (0.77, -0.23), (0.78, -0.22), (0.79, -0.21), (0.8, -0.2), (0.81, -0.19),

(0.82, -0.18), (0.83, -0.17), (0.84, -0.16), (0.85, -0.15), (0.86, -0.14), (0.87, -0.13),

(0.88, -0.12), (0.89, -0.11), (0.9, -0.1), (0.91, -0.09), (0.92, -0.08), (0.93, -0.07),

(0.94, -0.06), (0.95, -0.05), (0.96, -0.04), (0.97, -0.03), (0.98, -0.02), (0.99, -0.01),

(2.00, 0.00), (1.01, 0.01), (1.02, 0.02), (2.03, 0.03), (1.04, 0.04), (1.05, 0.05), (1.06, 0.06),
(2.07, 0.07), (1.08, 0.08), (1.09, 0.09), (.10, 0.1), (2.11, 0.11), (1.12, 0.12), (1.13, 0.13),
(1.14, 0.14), (1.15, 0.15), (1.16, 0.16), (1.17, 0.17), (1.18, 0.18), (1.19, 0.19), (.20, 0.2),
(1.21, 0.21), (1.22, 0.22), (1.23, 0.23), (1.24, 0.24), (1.25, 0.25), (1.26, 0.26), (1.27, 0.27),
(1.28, 0.28), (1.29, 0.29), (1.30, 0.3)

ROR_Est_GDP_ch_pct_Est_coll_migrants_ch = GRAPH(ch_Est_GDP)

(0.7, 0.15), (0.71, 0.145), (0.72, 0.14), (0.73, 0.135), (0.74, 0.13), (0.75, 0.125),
(0.76, 0.12), (0.77, 0.115), (0.78, 0.11), (0.79, 0.105), (0.8, 0.1), (0.81, 0.095),

(0.82, 0.09), (0.83, 0.085), (0.84, 0.08), (0.85, 0.075), (0.86, 0.07), (0.87, 0.065),
(0.88, 0.06), (0.89, 0.055), (0.9, 0.05), (0.91, 0.045), (0.92, 0.04), (0.93, 0.035),
(0.94, 0.03), (0.95, 0.025), (0.96, 0.02), (0.97, 0.015), (0.98, 0.01), (0.99, 0.005),
(2.00, 0.00), (1.01, -0.005), (1.02, -0.01), (1.03, -0.015), (1.04, -0.02), (1.05, -0.025),
(1.06, -0.03), (1.07, -0.035), (1.08, -0.04), (1.09, -0.045), (1.10, -0.05), (1.11, -0.055),
(2.12, -0.06), (1.13, -0.065), (1.14, -0.07), (1.15, -0.075), (1.16, -0.08), (1.17, -0.085),
(1.18, -0.09), (1.19, -0.095), (1.20, -0.1), (1.21, -0.105), (1.22, -0.11), (1.23, -0.115),
(1.24, -0.12), (1.25, -0.125), (1.26, -0.13), (1.27, -0.135), (1.28, -0.14), (1.29, -0.145),
(2.30, -0.15)

ROR_Est_migstk_Est_employ_ch = GRAPH(per_capita_Est_mig_stk)

(0.00, 0.00), (0.05, 0.05), (0.1, 0.1), (0.15, 0.15), (0.2, 0.2), (0.25, 0.25), (0.3, 0.3),
(0.35, 0.35), (0.4, 0.4), (0.45, 0.45), (0.5, 0.5), (0.55, 0.55), (0.6, 0.6), (0.65, 0.65),
(0.7, 0.7), (0.75, 0.75), (0.8, 0.8), (0.85, 0.85), (0.9, 0.9), (0.95, 0.95), (1.00, 1.00)

ROR_German_GDP_ch_German_employ_ch = GRAPH(ch_German_GDP)

(0.7,-0.3), (0.71, -0.29), (0.72, -0.28), (0.73, -0.27), (0.74, -0.26), (0.75, -0.25),

(0.76, -0.24), (0.77, -0.23), (0.78, -0.22), (0.79, -0.21), (0.8, -0.2), (0.81, -0.19),

(0.82, -0.18), (0.83, -0.17), (0.84, -0.16), (0.85, -0.15), (0.86, -0.14), (0.87, -0.13),

(0.88, -0.12), (0.89, -0.11), (0.9, -0.1), (0.91, -0.09), (0.92, -0.08), (0.93, -0.07),

(0.94, -0.06), (0.95, -0.05), (0.96, -0.04), (0.97, -0.03), (0.98, -0.02), (0.99, -0.01),

(2.00, 0.00), (1.01, 0.01), (1.02, 0.02), (2.03, 0.03), (1.04, 0.04), (1.05, 0.05), (1.06, 0.06),
(2.07, 0.07), (1.08, 0.08), (1.09, 0.09), (.10, 0.1), (2.11, 0.11), (1.12, 0.12), (1.13, 0.13),
(1.14, 0.14), (1.15, 0.15), (1.16, 0.16), (1.17, 0.17), (1.18, 0.18), (1.19, 0.19), (.20, 0.2),
(1.21, 0.21), (1.22, 0.22), (1.23, 0.23), (1.24, 0.24), (1.25, 0.25), (1.26, 0.26), (1.27, 0.27),
(1.28, 0.28), (1.29, 0.29), (1.30, 0.3)
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ROR_German_GDP_ch_pct_coll_migrants_ch = GRAPH(ch_German_GDP)
(0.7,-0.15), (0.71, -0.145), (0.72, -0.14), (0.73, -0.135), (0.74, -0.13), (0.75, -0.125),
(0.76, -0.12), (0.77, -0.115), (0.78, -0.11), (0.79, -0.105), (0.8, -0.1), (0.81, -0.095),
(0.82, -0.09), (0.83, -0.085), (0.84, -0.08), (0.85, -0.075), (0.86, -0.07), (0.87, -0.065),
(0.88, -0.06), (0.89, -0.055), (0.9, -0.05), (0.91, -0.045), (0.92, -0.04), (0.93, -0.035),
(0.94, -0.03), (0.95, -0.025), (0.96, -0.02), (0.97, -0.015), (0.98, -0.01), (0.99, -0.005),
(2.00, 0.00), (1.01, 0.005), (1.02, 0.01), (.03, 0.015), (1.04, 0.02), (1.05, 0.025),
(1.06, 0.03), (1.07, 0.035), (1.08, 0.04), (1.09, 0.045), (1.10, 0.05), (1.11, 0.055),
(2.12, 0.06), (1.13, 0.065), (1.14, 0.07), (1.15, 0.075), (1.16, 0.08), (1.17, 0.085),
(2.18, 0.09), (1.19, 0.095), (1.20, 0.1), (1.21, 0.105), (2.22, 0.11), (1.23, 0.115),
(1.24,0.12), (1.25, 0.125), (1.26, 0.13), (1.27, 0.135), (1.28, 0.14), (1.29, 0.145),
(2.30, 0.15)

ROR_Hung_ 20 to 34 pop_Hung_mig_rate =
GRAPH(Percent_Hungary 20_to_34_ Population)

(0.00, -0.2), (0.1, -0.1), (0.2, 0.00), (0.3, 0.1), (0.4, 0.2), (0.5, 0.3), (0.6, 0.4), (0.7, 0.5),
(0.8, 0.6), (0.9, 0.7), (1, 0.8)

ROR_Hung_GDP_ch_Hung_ed_level_ch = GRAPH(ch_Hung_GDP)

(0.7, -0.03), (0.71, -0.029), (0.72, -0.028), (0.73, -0.027), (0.74, -0.026), (0.75, -0.025),
(0.76, -0.024), (0.77, -0.023), (0.78, -0.022), (0.79, -0.021), (0.8, -0.02), (0.81, -0.019),
(0.82, -0.018), (0.83, -0.017), (0.84, -0.016), (0.85, -0.015), (0.86, -0.014), (0.87, -0.013),
(0.88, -0.012), (0.89, -0.011), (0.9, -0.01), (0.91, -0.009), (0.92, -0.008), (0.93, -0.007),
(0.94, -0.006), (0.95, -0.005), (0.96, -0.004), (0.97, -0.003), (0.98, -0.002), (0.99, -0.001),
(2.00, 0.00), (1.01, 0.001), (1.02, 0.002), (1.03, 0.003), (1.04, 0.004), (1.05, 0.005),
(.06, 0.006), (1.07, 0.007), (1.08, 0.008), (.09, 0.009), (1.10, 0.01), (1.11, 0.011),
(.12, 0.012), (1.13, 0.013), (1.14, 0.014), (1.15, 0.015), (1.16, 0.016), (1.17, 0.017),
(1.18, 0.018), (1.19, 0.019), (1.20, 0.02), (.21, 0.021), (1.22, 0.022), (1.23, 0.023),
(1.24, 0.024), (1.25, 0.025), (1.26, 0.026), (1.27, 0.027), (1.28, 0.028), (1.29, 0.029),
(2.30, 0.03)

ROR_Hung_GDP_ch_Hung_employ_ch = GRAPH(ch_Hung_GDP)

(0.7, -0.3), (0.71, -0.29), (0.72, -0.28), (0.73, -0.27), (0.74, -0.26), (0.75, -0.25),

(0.76, -0.24), (0.77, -0.23), (0.78, -0.22), (0.79, -0.21), (0.8, -0.2), (0.81, -0.19),

(0.82, -0.18), (0.83, -0.17), (0.84, -0.16), (0.85, -0.15), (0.86, -0.14), (0.87, -0.13),

(0.88, -0.12), (0.89, -0.11), (0.9, -0.1), (0.91, -0.09), (0.92, -0.08), (0.93, -0.07),

(0.94, -0.06), (0.95, -0.05), (0.96, -0.04), (0.97, -0.03), (0.98, -0.02), (0.99, -0.01),

(1.00, 0.00), (1.01, 0.01), (1.02, 0.02), (1.03, 0.03), (1.04, 0.04), (1.05, 0.05), (1.06, 0.06),
(2.07, 0.07), (1.08, 0.08), (1.09, 0.09), (.10, 0.1), (2.11, 0.11), (1.12, 0.12), (1.13, 0.13),
(1.14, 0.14), (1.15, 0.15), (.16, 0.16), (1.17, 0.17), (1.18, 0.18), (1.19, 0.19), (1.20, 0.2),
(1.21, 0.21), (1.22, 0.22), (1.23, 0.23), (1.24, 0.24), (1.25, 0.25), (1.26, 0.26), (1.27, 0.27),
(1.28, 0.28), (1.29, 0.29), (.30, 0.3)
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ROR_Hung_GDP_ch_pct_Hung_coll_migrants_ch = GRAPH(ch_Hung_GDP)

(0.7, 0.15), (0.71, 0.145), (0.72, 0.14), (0.73, 0.135), (0.74, 0.13), (0.75, 0.125),
(0.76, 0.12), (0.77, 0.115), (0.78, 0.11), (0.79, 0.105), (0.8, 0.1), (0.81, 0.095),

(0.82, 0.09), (0.83, 0.085), (0.84, 0.08), (0.85, 0.075), (0.86, 0.07), (0.87, 0.065),
(0.88, 0.06), (0.89, 0.055), (0.9, 0.05), (0.91, 0.045), (0.92, 0.04), (0.93, 0.035),
(0.94, 0.03), (0.95, 0.025), (0.96, 0.02), (0.97, 0.015), (0.98, 0.01), (0.99, 0.005),
(2.00, 0.00), (1.01, -0.005), (1.02, -0.01), (1.03, -0.015), (1.04, -0.02), (1.05, -0.025),
(1.06, -0.03), (1.07, -0.035), (1.08, -0.04), (1.09, -0.045), (1.10, -0.05), (1.11, -0.055),
(2.12, -0.06), (1.13, -0.065), (1.14, -0.07), (1.15, -0.075), (1.16, -0.08), (1.17, -0.085),
(1.18, -0.09), (.19, -0.095), (1.20, -0.1), (1.21, -0.105), (1.22, -0.11), (1.23, -0.115),
(1.24, -0.12), (1.25, -0.125), (1.26, -0.13), (1.27, -0.135), (1.28, -0.14), (1.29, -0.145),
(.30, -0.15)

ROR_Hung_migstk_Hung_employ_ch = GRAPH(per_capita_Hung_mig_stk)

(0.00, 0.00), (0.05, 0.05), (0.1, 0.1), (0.15, 0.15), (0.2, 0.2), (0.25, 0.25), (0.3, 0.3),
(0.35, 0.35), (0.4, 0.4), (0.45, 0.45), (0.5, 0.5), (0.55, 0.55), (0.6, 0.6), (0.65, 0.65),
(0.7, 0.7), (0.75, 0.75), (0.8, 0.8), (0.85, 0.85), (0.9, 0.9), (0.95, 0.95), (1.00, 1.00)

ROR_Lat 20 to 34 pop_Lat _mig_rate =
GRAPH(Percent_Latvia_ 20 _to_34_Population)

(0.00, -0.2), (0.1, -0.1), (0.2, 0.00), (0.3, 0.1), (0.4, 0.2), (0.5, 0.3), (0.6, 0.4), (0.7, 0.5),
(0.8, 0.6), (0.9,0.7), (1, 0.8)

ROR_Lat GDP_ch_Lat ed_level ch = GRAPH(ch_Lat GDP)

(0.7, -0.03), (0.71, -0.029), (0.72, -0.028), (0.73, -0.027), (0.74, -0.026), (0.75, -0.025),
(0.76, -0.024), (0.77, -0.023), (0.78, -0.022), (0.79, -0.021), (0.8, -0.02), (0.81, -0.019),
(0.82, -0.018), (0.83, -0.017), (0.84, -0.016), (0.85, -0.015), (0.86, -0.014), (0.87, -0.013),
(0.88, -0.012), (0.89, -0.011), (0.9, -0.01), (0.91, -0.009), (0.92, -0.008), (0.93, -0.007),
(0.94, -0.006), (0.95, -0.005), (0.96, -0.004), (0.97, -0.003), (0.98, -0.002), (0.99, -0.001),
(2.00, 0.00), (1.01, 0.001), (1.02, 0.002), (1.03, 0.003), (1.04, 0.004), (1.05, 0.005),
(2.06, 0.006), (1.07, 0.007), (1.08, 0.008), (.09, 0.009), (1.10, 0.01), (1.11, 0.011),
(.12, 0.012), (1.13, 0.013), (1.14, 0.014), (1.15, 0.015), (1.16, 0.016), (1.17, 0.017),
(1.18, 0.018), (1.19, 0.019), (1.20, 0.02), (1.21, 0.021), (1.22, 0.022), (1.23, 0.023),
(1.24, 0.024), (1.25, 0.025), (1.26, 0.026), (1.27, 0.027), (1.28, 0.028), (1.29, 0.029),
(2.30, 0.03)
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ROR_Lat GDP_ch_Lat_employ_ch = GRAPH(ch_Lat_GDP)

(0.7,-0.3), (0.71, -0.29), (0.72, -0.28), (0.73, -0.27), (0.74, -0.26), (0.75, -0.25),

(0.76, -0.24), (0.77, -0.23), (0.78, -0.22), (0.79, -0.21), (0.8, -0.2), (0.81, -0.19),

(0.82, -0.18), (0.83, -0.17), (0.84, -0.16), (0.85, -0.15), (0.86, -0.14), (0.87, -0.13),

(0.88, -0.12), (0.89, -0.11), (0.9, -0.1), (0.91, -0.09), (0.92, -0.08), (0.93, -0.07),

(0.94, -0.06), (0.95, -0.05), (0.96, -0.04), (0.97, -0.03), (0.98, -0.02), (0.99, -0.01),

(2.00, 0.00), (1.01, 0.01), (1.02, 0.02), (2.03, 0.03), (1.04, 0.04), (1.05, 0.05), (1.06, 0.06),
(2.07, 0.07), (1.08, 0.08), (1.09, 0.09), (.10, 0.1), (2.11, 0.11), (1.12, 0.12), (1.13, 0.13),
(1.14, 0.14), (1.15, 0.15), (1.16, 0.16), (1.17, 0.17), (1.18, 0.18), (1.19, 0.19), (.20, 0.2),
(1.21, 0.21), (1.22, 0.22), (1.23, 0.23), (1.24, 0.24), (1.25, 0.25), (1.26, 0.26), (1.27, 0.27),
(1.28, 0.28), (1.29, 0.29), (1.30, 0.3)

ROR_Lat_GDP_ch_pct_Lat_coll_migrants_ch = GRAPH(ch_Lat_GDP)

(0.7, 0.15), (0.71, 0.145), (0.72, 0.14), (0.73, 0.135), (0.74, 0.13), (0.75, 0.125),
(0.76, 0.12), (0.77, 0.115), (0.78, 0.11), (0.79, 0.105), (0.8, 0.1), (0.81, 0.095),

(0.82, 0.09), (0.83, 0.085), (0.84, 0.08), (0.85, 0.075), (0.86, 0.07), (0.87, 0.065),
(0.88, 0.06), (0.89, 0.055), (0.9, 0.05), (0.91, 0.045), (0.92, 0.04), (0.93, 0.035),
(0.94, 0.03), (0.95, 0.025), (0.96, 0.02), (0.97, 0.015), (0.98, 0.01), (0.99, 0.005),
(2.00, 0.00), (1.01, -0.005), (1.02, -0.01), (1.03, -0.015), (1.04, -0.02), (1.05, -0.025),
(1.06, -0.03), (1.07, -0.035), (1.08, -0.04), (1.09, -0.045), (1.10, -0.05), (1.11, -0.055),
(2.12, -0.06), (1.13, -0.065), (1.14, -0.07), (1.15, -0.075), (1.16, -0.08), (1.17, -0.085),
(1.18, -0.09), (1.19, -0.095), (1.20, -0.1), (1.21, -0.105), (1.22, -0.11), (1.23, -0.115),
(1.24, -0.12), (1.25, -0.125), (1.26, -0.13), (1.27, -0.135), (1.28, -0.14), (1.29, -0.145),
(2.30, -0.15)

ROR_Lat_migstk _Lat_employ ch = GRAPH(per_capita_Lat_mig_stk)

(0.00, 0.00), (0.05, 0.05), (0.1, 0.1), (0.15, 0.15), (0.2, 0.2), (0.25, 0.25), (0.3, 0.3),
(0.35, 0.35), (0.4, 0.4), (0.45, 0.45), (0.5, 0.5), (0.55, 0.55), (0.6, 0.6), (0.65, 0.65),
(0.7, 0.7), (0.75, 0.75), (0.8, 0.8), (0.85, 0.85), (0.9, 0.9), (0.95, 0.95), (1.00, 1.00)

ROR_Lith_20_to_34 pop_Lith_mig_rate =
GRAPH(Percent_Lithuania_20_to_34 Population)

(0.00, -0.2), (0.1, -0.1), (0.2, 0.00), (0.3, 0.1), (0.4, 0.2), (0.5, 0.3), (0.6, 0.4), (0.7, 0.5),
(0.8, 0.6), (0.9,0.7), (1, 0.8)
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ROR_Lith_GDP_ch_Lith_ed_level_ch = GRAPH(ch_Lith_GDP)

(0.7, -0.03), (0.71, -0.029), (0.72, -0.028), (0.73, -0.027), (0.74, -0.026), (0.75, -0.025),
(0.76, -0.024), (0.77, -0.023), (0.78, -0.022), (0.79, -0.021), (0.8, -0.02), (0.81, -0.019),
(0.82, -0.018), (0.83, -0.017), (0.84, -0.016), (0.85, -0.015), (0.86, -0.014), (0.87, -0.013),
(0.88, -0.012), (0.89, -0.011), (0.9, -0.01), (0.91, -0.009), (0.92, -0.008), (0.93, -0.007),
(0.94, -0.006), (0.95, -0.005), (0.96, -0.004), (0.97, -0.003), (0.98, -0.002), (0.99, -0.001),
(2.00, 0.00), (1.01, 0.001), (1.02, 0.002), (1.03, 0.003), (1.04, 0.004), (1.05, 0.005),
(1.06, 0.006), (1.07, 0.007), (1.08, 0.008), (1.09, 0.009), (1.10, 0.01), (1.11, 0.011),
(.12, 0.012), (1.13, 0.013), (1.14, 0.014), (1.15, 0.015), (1.16, 0.016), (1.17, 0.017),
(1.18, 0.018), (1.19, 0.019), (1.20, 0.02), (.21, 0.021), (1.22, 0.022), (1.23, 0.023),
(1.24, 0.024), (1.25, 0.025), (1.26, 0.026), (1.27, 0.027), (1.28, 0.028), (1.29, 0.029),
(2.30, 0.03)

ROR_Lith_GDP_ch_Lith_employ_ch = GRAPH(ch_Lith_GDP)

(0.7, -0.3), (0.71, -0.29), (0.72, -0.28), (0.73, -0.27), (0.74, -0.26), (0.75, -0.25),

(0.76, -0.24), (0.77, -0.23), (0.78, -0.22), (0.79, -0.21), (0.8, -0.2), (0.81, -0.19),

(0.82, -0.18), (0.83, -0.17), (0.84, -0.16), (0.85, -0.15), (0.86, -0.14), (0.87, -0.13),

(0.88, -0.12), (0.89, -0.11), (0.9, -0.1), (0.91, -0.09), (0.92, -0.08), (0.93, -0.07),

(0.94, -0.06), (0.95, -0.05), (0.96, -0.04), (0.97, -0.03), (0.98, -0.02), (0.99, -0.01),

(1.00, 0.00), (1.01, 0.01), (1.02, 0.02), (21.03, 0.03), (1.04, 0.04), (1.05, 0.05), (1.06, 0.06),
(2.07, 0.07), (1.08, 0.08), (1.09, 0.09), (1.10, 0.1), (1.11, 0.12), (1.12,0.12), (1.13, 0.13),
(1.14, 0.14), (1.15, 0.15), (1.16, 0.16), (2.17, 0.17), (1.18, 0.18), (1.19, 0.19), (1.20, 0.2),
(1.21, 0.21), (1.22, 0.22), (1.23, 0.23), (1.24, 0.24), (1.25, 0.25), (1.26, 0.26), (1.27, 0.27),
(1.28, 0.28), (1.29, 0.29), (1.30, 0.3)

ROR_Lith_GDP_ch_pct_Lith_coll_migrants_ch = GRAPH(ch_Lith_GDP)

(0.7, 0.15), (0.71, 0.145), (0.72, 0.14), (0.73, 0.135), (0.74, 0.13), (0.75, 0.125),
(0.76, 0.12), (0.77, 0.115), (0.78, 0.11), (0.79, 0.105), (0.8, 0.1), (0.81, 0.095),

(0.82, 0.09), (0.83, 0.085), (0.84, 0.08), (0.85, 0.075), (0.86, 0.07), (0.87, 0.065),
(0.88, 0.06), (0.89, 0.055), (0.9, 0.05), (0.91, 0.045), (0.92, 0.04), (0.93, 0.035),
(0.94, 0.03), (0.95, 0.025), (0.96, 0.02), (0.97, 0.015), (0.98, 0.01), (0.99, 0.005),
(1.00, 0.00), (1.01, -0.005), (1.02, -0.01), (1.03, -0.015), (1.04, -0.02), (1.05, -0.025),
(1.06, -0.03), (1.07, -0.035), (1.08, -0.04), (1.09, -0.045), (1.10, -0.05), (1.11, -0.055),
(1.12, -0.06), (1.13, -0.065), (1.14, -0.07), (1.15, -0.075), (1.16, -0.08), (1.17, -0.085),
(1.18, -0.09), (.19, -0.095), (1.20, -0.1), (1.21, -0.105), (1.22, -0.11), (1.23, -0.115),
(1.24,-0.12), (1.25, -0.125), (1.26, -0.13), (1.27, -0.135), (1.28, -0.14), (1.29, -0.145),
(1.30, -0.15)

ROR_Lith_migstk_Lith_employ_ch = GRAPH(per_capita_Lith_mig_stk)

(0.00, 0.00), (0.05, 0.05), (0.1, 0.1), (0.15, 0.15), (0.2, 0.2), (0.25, 0.25), (0.3, 0.3),
(0.35, 0.35), (0.4, 0.4), (0.45, 0.45), (0.5, 0.5), (0.55, 0.55), (0.6, 0.6), (0.65, 0.65),
(0.7, 0.7), (0.75, 0.75), (0.8, 0.8), (0.85, 0.85), (0.9, 0.9), (0.95, 0.95), (1.00, 1.00)
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ROR_Pol_20_to_34 pop_Pol_mig_rate =
GRAPH(Percent_Poland_20_to_34_ Population)

(0.00, -0.2), (0.1, -0.1), (0.2, 0.00), (0.3, 0.1), (0.4, 0.2), (0.5, 0.3), (0.6, 0.4), (0.7, 0.5),
(0.8, 0.6), (0.9,0.7), (1, 0.8)

ROR_Pol_GDP_ch_pct_Pol_coll_migrants_ch = GRAPH(ch_Pol_GDP)

(0.7, 0.15), (0.71, 0.145), (0.72, 0.14), (0.73, 0.135), (0.74, 0.13), (0.75, 0.125),
(0.76, 0.12), (0.77, 0.115), (0.78, 0.11), (0.79, 0.105), (0.8, 0.1), (0.81, 0.095),

(0.82, 0.09), (0.83, 0.085), (0.84, 0.08), (0.85, 0.075), (0.86, 0.07), (0.87, 0.065),
(0.88, 0.06), (0.89, 0.055), (0.9, 0.05), (0.91, 0.045), (0.92, 0.04), (0.93, 0.035),
(0.94, 0.03), (0.95, 0.025), (0.96, 0.02), (0.97, 0.015), (0.98, 0.01), (0.99, 0.005),
(1.00, 0.00), (1.01, -0.005), (1.02, -0.01), (1.03, -0.015), (1.04, -0.02), (1.05, -0.025),
(1.06, -0.03), (1.07, -0.035), (1.08, -0.04), (1.09, -0.045), (1.10, -0.05), (1.11, -0.055),
(1.12, -0.06), (1.13, -0.065), (1.14, -0.07), (1.15, -0.075), (1.16, -0.08), (1.17, -0.085),
(2.18, -0.09), (1.19, -0.095), (1.20, -0.1), (1.21, -0.105), (1.22, -0.11), (1.23, -0.115),
(1.24,-0.12), (1.25, -0.125), (1.26, -0.13), (1.27, -0.135), (1.28, -0.14), (1.29, -0.145),
(1.30, -0.15)

ROR_Pol_GDP_ch_Pol_ed_level_ch = GRAPH(ch_Pol_GDP)

(0.7, -0.03), (0.71, -0.029), (0.72, -0.028), (0.73, -0.027), (0.74, -0.026), (0.75, -0.025),
(0.76, -0.024), (0.77, -0.023), (0.78, -0.022), (0.79, -0.021), (0.8, -0.02), (0.81, -0.019),
(0.82, -0.018), (0.83, -0.017), (0.84, -0.016), (0.85, -0.015), (0.86, -0.014), (0.87, -0.013),
(0.88, -0.012), (0.89, -0.011), (0.9, -0.01), (0.91, -0.009), (0.92, -0.008), (0.93, -0.007),
(0.94, -0.006), (0.95, -0.005), (0.96, -0.004), (0.97, -0.003), (0.98, -0.002), (0.99, -0.001),
(2.00, 0.00), (1.01, 0.001), (1.02, 0.002), (1.03, 0.003), (1.04, 0.004), (1.05, 0.005),
(.06, 0.006), (1.07, 0.007), (1.08, 0.008), (.09, 0.009), (1.10, 0.01), (1.11, 0.011),
(.12, 0.012), (1.13, 0.013), (1.14, 0.014), (1.15, 0.015), (1.16, 0.016), (1.17, 0.017),
(1.18, 0.018), (1.19, 0.019), (1.20, 0.02), (.21, 0.021), (1.22, 0.022), (1.23, 0.023),
(1.24, 0.024), (1.25, 0.025), (1.26, 0.026), (1.27, 0.027), (1.28, 0.028), (1.29, 0.029),
(2.30, 0.03)

ROR_Pol_GDP_ch_Pol_employ _ch = GRAPH(ch_Pol_GDP)

(0.7, -0.3), (0.71, -0.29), (0.72, -0.28), (0.73, -0.27), (0.74, -0.26), (0.75, -0.25),

(0.76, -0.24), (0.77, -0.23), (0.78, -0.22), (0.79, -0.21), (0.8, -0.2), (0.81, -0.19),

(0.82, -0.18), (0.83, -0.17), (0.84, -0.16), (0.85, -0.15), (0.86, -0.14), (0.87, -0.13),

(0.88, -0.12), (0.89, -0.11), (0.9, -0.1), (0.91, -0.09), (0.92, -0.08), (0.93, -0.07),

(0.94, -0.06), (0.95, -0.05), (0.96, -0.04), (0.97, -0.03), (0.98, -0.02), (0.99, -0.01),

(1.00, 0.00), (1.01, 0.01), (1.02, 0.02), (1.03, 0.03), (1.04, 0.04), (1.05, 0.05), (1.06, 0.06),
(2.07, 0.07), (1.08, 0.08), (1.09, 0.09), (.10, 0.1), (2.11, 0.11), (1.12, 0.12), (1.13, 0.13),
(1.14, 0.14), (1.15, 0.15), (.16, 0.16), (1.17, 0.17), (1.18, 0.18), (1.19, 0.19), (1.20, 0.2),
(1.21, 0.21), (1.22, 0.22), (1.23, 0.23), (1.24, 0.24), (1.25, 0.25), (1.26, 0.26), (1.27, 0.27),
(1.28, 0.28), (1.29, 0.29), (.30, 0.3)
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ROR_Pol_migstk_Pol_employ_ch = GRAPH(per_capita_Pol_mig_stk)

(0.00, 0.00), (0.05, 0.05), (0.1, 0.1), (0.15, 0.15), (0.2, 0.2), (0.25, 0.25), (0.3, 0.3),
(0.35, 0.35), (0.4, 0.4), (0.45, 0.45), (0.5, 0.5), (0.55, 0.55), (0.6, 0.6), (0.65, 0.65),
(0.7, 0.7), (0.75, 0.75), (0.8, 0.8), (0.85, 0.85), (0.9, 0.9), (0.95, 0.95), (1.00, 1.00)

ROR_Rom_20 to 34 pop_Rom_mig_rate =
GRAPH(Percent_Romania_20_to_34 Population)

(0.00, -0.2), (0.1, -0.1), (0.2, 0.00), (0.3, 0.1), (0.4, 0.2), (0.5, 0.3), (0.6, 0.4), (0.7, 0.5),
(0.8, 0.6), (0.9,0.7), (1, 0.8)

ROR_Rom_GDP_ch_pct_Rom_coll_migrants_ch = GRAPH(ch_Rom_GDP)

(0.7, 0.15), (0.71, 0.145), (0.72, 0.14), (0.73, 0.135), (0.74, 0.13), (0.75, 0.125),
(0.76, 0.12), (0.77, 0.115), (0.78, 0.11), (0.79, 0.105), (0.8, 0.1), (0.81, 0.095),

(0.82, 0.09), (0.83, 0.085), (0.84, 0.08), (0.85, 0.075), (0.86, 0.07), (0.87, 0.065),
(0.88, 0.06), (0.89, 0.055), (0.9, 0.05), (0.91, 0.045), (0.92, 0.04), (0.93, 0.035),
(0.94, 0.03), (0.95, 0.025), (0.96, 0.02), (0.97, 0.015), (0.98, 0.01), (0.99, 0.005),
(.00, 0.00), (1.01, -0.005), (1.02, -0.01), (1.03, -0.015), (1.04, -0.02), (1.05, -0.025),
(1.06, -0.03), (1.07, -0.035), (1.08, -0.04), (1.09, -0.045), (1.10, -0.05), (1.11, -0.055),
(2.12, -0.06), (1.13, -0.065), (1.14, -0.07), (1.15, -0.075), (1.16, -0.08), (1.17, -0.085),
(1.18, -0.09), (.19, -0.095), (1.20, -0.1), (1.21, -0.105), (1.22, -0.11), (1.23, -0.115),
(1.24, -0.12), (1.25, -0.125), (1.26, -0.13), (1.27, -0.135), (1.28, -0.14), (1.29, -0.145),
(2.30, -0.15)

ROR_Rom_GDP_ch_Rom_ed_level ch = GRAPH(ch_Rom_GDP)

(0.7, -0.03), (0.71, -0.029), (0.72, -0.028), (0.73, -0.027), (0.74, -0.026), (0.75, -0.025),
(0.76, -0.024), (0.77, -0.023), (0.78, -0.022), (0.79, -0.021), (0.8, -0.02), (0.81, -0.019),
(0.82, -0.018), (0.83, -0.017), (0.84, -0.016), (0.85, -0.015), (0.86, -0.014), (0.87, -0.013),
(0.88, -0.012), (0.89, -0.011), (0.9, -0.01), (0.91, -0.009), (0.92, -0.008), (0.93, -0.007),
(0.94, -0.006), (0.95, -0.005), (0.96, -0.004), (0.97, -0.003), (0.98, -0.002), (0.99, -0.001),
(2.00, 0.00), (1.01, 0.001), (1.02, 0.002), (1.03, 0.003), (1.04, 0.004), (1.05, 0.005),
(2.06, 0.006), (1.07, 0.007), (1.08, 0.008), (.09, 0.009), (1.10, 0.01), (1.11, 0.011),
(.12, 0.012), (1.13, 0.013), (1.14, 0.014), (1.15, 0.015), (1.16, 0.016), (1.17, 0.017),
(1.18, 0.018), (1.19, 0.019), (1.20, 0.02), (1.21, 0.021), (1.22, 0.022), (1.23, 0.023),
(1.24, 0.024), (1.25, 0.025), (1.26, 0.026), (1.27, 0.027), (1.28, 0.028), (1.29, 0.029),
(2.30, 0.03)
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ROR_Rom_GDP_ch_Rom_employ_ch = GRAPH(ch_Rom_GDP)

(0.7,-0.3), (0.71, -0.29), (0.72, -0.28), (0.73, -0.27), (0.74, -0.26), (0.75, -0.25),

(0.76, -0.24), (0.77, -0.23), (0.78, -0.22), (0.79, -0.21), (0.8, -0.2), (0.81, -0.19),

(0.82, -0.18), (0.83, -0.17), (0.84, -0.16), (0.85, -0.15), (0.86, -0.14), (0.87, -0.13),

(0.88, -0.12), (0.89, -0.11), (0.9, -0.1), (0.91, -0.09), (0.92, -0.08), (0.93, -0.07),

(0.94, -0.06), (0.95, -0.05), (0.96, -0.04), (0.97, -0.03), (0.98, -0.02), (0.99, -0.01),

(2.00, 0.00), (1.01, 0.01), (1.02, 0.02), (2.03, 0.03), (1.04, 0.04), (1.05, 0.05), (1.06, 0.06),
(2.07, 0.07), (1.08, 0.08), (1.09, 0.09), (.10, 0.1), (2.11, 0.11), (1.12, 0.12), (1.13, 0.13),
(1.14, 0.14), (1.15, 0.15), (1.16, 0.16), (1.17, 0.17), (1.18, 0.18), (1.19, 0.19), (.20, 0.2),
(1.21, 0.21), (1.22, 0.22), (1.23, 0.23), (1.24, 0.24), (1.25, 0.25), (1.26, 0.26), (1.27, 0.27),
(1.28, 0.28), (1.29, 0.29), (1.30, 0.3)

ROR_Rom_migstk Rom_employ _ch = GRAPH(per_capita_ Rom_mig_stk)

(0.00, 0.00), (0.05, 0.05), (0.1, 0.1), (0.15, 0.15), (0.2, 0.2), (0.25, 0.25), (0.3, 0.3),
(0.35, 0.35), (0.4, 0.4), (0.45, 0.45), (0.5, 0.5), (0.55, 0.55), (0.6, 0.6), (0.65, 0.65),
(0.7, 0.7), (0.75, 0.75), (0.8, 0.8), (0.85, 0.85), (0.9, 0.9), (0.95, 0.95), (1.00, 1.00)

ROR_SIv_20 to_34 pop_Slv_mig_rate =
GRAPH(Percent_Slovenia_20_to_34_Population)

(0.00, -0.2), (0.1, -0.1), (0.2, 0.00), (0.3, 0.1), (0.4, 0.2), (0.5, 0.3), (0.6, 0.4), (0.7, 0.5),
(0.8, 0.6), (0.9, 0.7), (1, 0.8)

ROR_SIv_GDP_ch_pct_Slv_coll_migrants_ch = GRAPH(ch_SIv_GDP)

(0.7, 0.15), (0.71, 0.145), (0.72, 0.14), (0.73, 0.135), (0.74, 0.13), (0.75, 0.125),
(0.76, 0.12), (0.77, 0.115), (0.78, 0.11), (0.79, 0.105), (0.8, 0.1), (0.81, 0.095),

(0.82, 0.09), (0.83, 0.085), (0.84, 0.08), (0.85, 0.075), (0.86, 0.07), (0.87, 0.065),
(0.88, 0.06), (0.89, 0.055), (0.9, 0.05), (0.91, 0.045), (0.92, 0.04), (0.93, 0.035),
(0.94, 0.03), (0.95, 0.025), (0.96, 0.02), (0.97, 0.015), (0.98, 0.01), (0.99, 0.005),
(.00, 0.00), (1.01, -0.005), (1.02, -0.01), (1.03, -0.015), (1.04, -0.02), (1.05, -0.025),
(1.06, -0.03), (1.07, -0.035), (1.08, -0.04), (1.09, -0.045), (1.10, -0.05), (1.11, -0.055),
(2.12, -0.06), (1.13, -0.065), (1.14, -0.07), (1.15, -0.075), (1.16, -0.08), (1.17, -0.085),
(1.18, -0.09), (1.19, -0.095), (1.20, -0.1), (1.21, -0.105), (1.22, -0.11), (1.23, -0.115),
(1.24, -0.12), (1.25, -0.125), (1.26, -0.13), (1.27, -0.135), (1.28, -0.14), (1.29, -0.145),
(1.30, -0.15)
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ROR_SIv_GDP_ch_SlIv_ed_level_ch = GRAPH(ch_SIv_GDP)

(0.7, -0.03), (0.71, -0.029), (0.72, -0.028), (0.73, -0.027), (0.74, -0.026), (0.75, -0.025),
(0.76, -0.024), (0.77, -0.023), (0.78, -0.022), (0.79, -0.021), (0.8, -0.02), (0.81, -0.019),
(0.82, -0.018), (0.83, -0.017), (0.84, -0.016), (0.85, -0.015), (0.86, -0.014), (0.87, -0.013),
(0.88, -0.012), (0.89, -0.011), (0.9, -0.01), (0.91, -0.009), (0.92, -0.008), (0.93, -0.007),
(0.94, -0.006), (0.95, -0.005), (0.96, -0.004), (0.97, -0.003), (0.98, -0.002), (0.99, -0.001),
(2.00, 0.00), (1.01, 0.001), (1.02, 0.002), (1.03, 0.003), (1.04, 0.004), (1.05, 0.005),
(1.06, 0.006), (1.07, 0.007), (1.08, 0.008), (1.09, 0.009), (1.10, 0.01), (1.11, 0.011),
(.12, 0.012), (1.13, 0.013), (1.14, 0.014), (1.15, 0.015), (1.16, 0.016), (1.17, 0.017),
(1.18, 0.018), (1.19, 0.019), (1.20, 0.02), (.21, 0.021), (1.22, 0.022), (1.23, 0.023),
(1.24, 0.024), (1.25, 0.025), (1.26, 0.026), (1.27, 0.027), (1.28, 0.028), (1.29, 0.029),
(2.30, 0.03)

ROR_SIv_GDP_ch_SIv_employ _ch = GRAPH(ch_SIlv_GDP)

(0.7, -0.3), (0.71, -0.29), (0.72, -0.28), (0.73, -0.27), (0.74, -0.26), (0.75, -0.25),

(0.76, -0.24), (0.77, -0.23), (0.78, -0.22), (0.79, -0.21), (0.8, -0.2), (0.81, -0.19),

(0.82, -0.18), (0.83, -0.17), (0.84, -0.16), (0.85, -0.15), (0.86, -0.14), (0.87, -0.13),

(0.88, -0.12), (0.89, -0.11), (0.9, -0.1), (0.91, -0.09), (0.92, -0.08), (0.93, -0.07),

(0.94, -0.06), (0.95, -0.05), (0.96, -0.04), (0.97, -0.03), (0.98, -0.02), (0.99, -0.01),

(1.00, 0.00), (1.01, 0.01), (1.02, 0.02), (21.03, 0.03), (1.04, 0.04), (1.05, 0.05), (1.06, 0.06),
(2.07, 0.07), (1.08, 0.08), (1.09, 0.09), (1.10, 0.1), (1.11, 0.12), (1.12,0.12), (1.13, 0.13),
(1.14, 0.14), (1.15, 0.15), (1.16, 0.16), (2.17, 0.17), (1.18, 0.18), (1.19, 0.19), (1.20, 0.2),
(1.21, 0.21), (1.22, 0.22), (1.23, 0.23), (1.24, 0.24), (1.25, 0.25), (1.26, 0.26), (1.27, 0.27),
(1.28, 0.28), (1.29, 0.29), (1.30, 0.3)

ROR_SIv_migstk_Slv_employ ch = GRAPH(per_capita_Slv_mig_stk)

(0.00, 0.00), (0.05, 0.05), (0.1, 0.1), (0.15, 0.15), (0.2, 0.2), (0.25, 0.25), (0.3, 0.3),
(0.35, 0.35), (0.4, 0.4), (0.45, 0.45), (0.5, 0.5), (0.55, 0.55), (0.6, 0.6), (0.65, 0.65),
(0.7, 0.7), (0.75, 0.75), (0.8, 0.8), (0.85, 0.85), (0.9, 0.9), (0.95, 0.95), (1.00, 1.00)

ROR_Svk 20 to_34 pop_Svk _mig_rate =
GRAPH(Percent_Slovakia_20_to_34 Population)

(0.00, -0.2), (0.1, -0.1), (0.2, 0.00), (0.3, 0.1), (0.4, 0.2), (0.5, 0.3), (0.6, 0.4), (0.7, 0.5),
(0.8, 0.6), (0.9,0.7), (1, 0.8)
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ROR_Svk_GDP_ch_pct_Svk_coll_migrants_ch = GRAPH(ch_Svk_GDP)

(0.7, 0.15), (0.71, 0.145), (0.72, 0.14), (0.73, 0.135), (0.74, 0.13), (0.75, 0.125),
(0.76, 0.12), (0.77, 0.115), (0.78, 0.11), (0.79, 0.105), (0.8, 0.1), (0.81, 0.095),

(0.82, 0.09), (0.83, 0.085), (0.84, 0.08), (0.85, 0.075), (0.86, 0.07), (0.87, 0.065),
(0.88, 0.06), (0.89, 0.055), (0.9, 0.05), (0.91, 0.045), (0.92, 0.04), (0.93, 0.035),
(0.94, 0.03), (0.95, 0.025), (0.96, 0.02), (0.97, 0.015), (0.98, 0.01), (0.99, 0.005),
(2.00, 0.00), (1.01, -0.005), (1.02, -0.01), (1.03, -0.015), (1.04, -0.02), (1.05, -0.025),
(1.06, -0.03), (1.07, -0.035), (1.08, -0.04), (1.09, -0.045), (1.10, -0.05), (1.11, -0.055),
(2.12, -0.06), (1.13, -0.065), (1.14, -0.07), (1.15, -0.075), (1.16, -0.08), (1.17, -0.085),
(1.18, -0.09), (.19, -0.095), (1.20, -0.1), (1.21, -0.105), (1.22, -0.11), (1.23, -0.115),
(1.24, -0.12), (1.25, -0.125), (1.26, -0.13), (1.27, -0.135), (1.28, -0.14), (1.29, -0.145),
(.30, -0.15)

ROR_Svk _GDP_ch_Svk_ed_level_ch = GRAPH(ch_Svk_GDP)

(0.7, -0.03), (0.71, -0.029), (0.72, -0.028), (0.73, -0.027), (0.74, -0.026), (0.75, -0.025),
(0.76, -0.024), (0.77, -0.023), (0.78, -0.022), (0.79, -0.021), (0.8, -0.02), (0.81, -0.019),
(0.82, -0.018), (0.83, -0.017), (0.84, -0.016), (0.85, -0.015), (0.86, -0.014), (0.87, -0.013),
(0.88, -0.012), (0.89, -0.011), (0.9, -0.01), (0.91, -0.009), (0.92, -0.008), (0.93, -0.007),
(0.94, -0.006), (0.95, -0.005), (0.96, -0.004), (0.97, -0.003), (0.98, -0.002), (0.99, -0.001),
(1.00, 0.00), (1.01, 0.001), (1.02, 0.002), (1.03, 0.003), (1.04, 0.004), (1.05, 0.005),
(1.06, 0.006), (1.07, 0.007), (1.08, 0.008), (.09, 0.009), (1.10, 0.01), (1.11, 0.011),
(2.12,0.012), (1.13, 0.013), (1.14, 0.014), (1.15, 0.015), (1.16, 0.016), (1.17, 0.017),
(1.18, 0.018), (1.19, 0.019), (1.20, 0.02), (1.21, 0.021), (1.22, 0.022), (1.23, 0.023),
(1.24, 0.024), (1.25, 0.025), (1.26, 0.026), (1.27, 0.027), (1.28, 0.028), (1.29, 0.029),
(2.30, 0.03)

ROR_Svk_GDP_ch_Svk_employ_ch = GRAPH(ch_Svk_GDP)

(0.7,-0.3), (0.71, -0.29), (0.72, -0.28), (0.73, -0.27), (0.74, -0.26), (0.75, -0.25),

(0.76, -0.24), (0.77, -0.23), (0.78, -0.22), (0.79, -0.21), (0.8, -0.2), (0.81, -0.19),

(0.82, -0.18), (0.83, -0.17), (0.84, -0.16), (0.85, -0.15), (0.86, -0.14), (0.87, -0.13),

(0.88, -0.12), (0.89, -0.11), (0.9, -0.1), (0.91, -0.09), (0.92, -0.08), (0.93, -0.07),

(0.94, -0.06), (0.95, -0.05), (0.96, -0.04), (0.97, -0.03), (0.98, -0.02), (0.99, -0.01),

(.00, 0.00), (1.01, 0.01), (1.02, 0.02), (2.03, 0.03), (1.04, 0.04), (1.05, 0.05), (1.06, 0.06),
(2.07, 0.07), (1.08, 0.08), (1.09, 0.09), (.10, 0.1), (2.11, 0.11), (1.12, 0.12), (1.13, 0.13),
(1.14, 0.14), (1.15, 0.15), (1.16, 0.16), (1.17, 0.17), (1.18, 0.18), (1.19, 0.19), (.20, 0.2),
(1.21, 0.21), (1.22, 0.22), (1.23, 0.23), (1.24, 0.24), (1.25, 0.25), (1.26, 0.26), (1.27, 0.27),
(1.28, 0.28), (1.29, 0.29), (1.30, 0.3)

ROR_Svk_migstk_Svk_employ_ch = GRAPH(per_capita_Svk_mig_stk)

(0.00, 0.00), (0.05, 0.05), (0.1, 0.1), (0.15, 0.15), (0.2, 0.2), (0.25, 0.25), (0.3, 0.3),
(0.35, 0.35), (0.4, 0.4), (0.45, 0.45), (0.5, 0.5), (0.55, 0.55), (0.6, 0.6), (0.65, 0.65),
(0.7, 0.7), (0.75, 0.75), (0.8, 0.8), (0.85, 0.85), (0.9, 0.9), (0.95, 0.95), (1.00, 1.00)
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! One related notion that is not part of the disiarskere is Easton’s (1965) form of systems analysi
(Penn). It seems as though his ideas stem frorsaime intellectual ferment that created the systems
modeling under examination here, but Easton adopteuctural-functional construction that what this
research is interested in employing does not.

2 In his article celebrating the fiftieth annivergar system dynamics’ genesis, Sterman (2007, r@g)iés
that this literature did not really flourish unldy Forrester’s writings of the late 1950s. Ondtieer hand,
Sterman also admits that any dating of the birth néw academic field is always imprecise and stilje
error.

3 Since the terminology employed in systems modadiiten becomes quite confusing and imprecise
(Hoos, 124), it is critical to expend a moment @iy defining some important terms used in thisa A
model is an “idealized representation of realitgaiing some phenomenon whose behavior is to be
highlighted” (Clark and Cole, 33). A system, howevs a “set of at least two interconnected element
such that each element is related to all other @hesn either directly or indirectly” (Clark and @pB1).
Please keep in mind that the generality of thisnitédn implies that setting appropriate boundanéshe
system of interest is an extremely important fitep to any study that utilizes systems modelingr(an
2000, 97-99). General systems theory is an “attemfirmulate and develop principles which hold for
systems in general” (Clark and Cole, 32), whileaysdynamics is the field of study concerned with
understanding how complex systems operate (Ste2®@@, 4-5). Systems analysis is also a commonly
used term in this field, but because it can bewsed with Easton’s work (see earlier endnote), this
research avoids using this expression wheneveitjp@s$he definitions of systems thinking, systems
theory and systems modeling that are given in thimfnody of the text are also operative througttbist
research.

* Another notion (Klir, 99) that appeared during #earch for a general systems theory is fuzzy syste
(Klir et. al.), the idea that systems can take @slfstom sets that are not precisely specified. Toieept is
most closely associated with the work of Lotfi Zhd#or citations, see Klir, 99).

® For a view of how political science and generatems theory interact within the literature, plesse
Harrison and Singer (2006), which describes Sirsgr971) concerted attempt to create a taxonomy of
general systems theory for the discipline.

® Although the commentary for this work (Meadowsat1972, 185) insists that it is not a piece of
futurology, that is how it was taken by a largetjwor of the book’s contemporary audience. Ovemtiet
few decades, as some of the forecasts of its maaigled out to be inaccurate, critics of the stady’
conclusions seized upon those “failures” to trgicredit the entire work and its methodology.
Interestingly enough, the origins of some of theent partisan struggles over the regulation oégheuse
gas emissions (Meadows et. al. 1972, 71-73) cagidably be located in the fight over the conclusioh
this book. For a more in-depth examination of thles that systems modeling could play in the debate
over global climate change, please see Stermar®(200-249).

" This statement is not meant to imply that systerodeling cannot be used in other contexts that nfigh
applicable to the study of labor migration. Fortamee, Goncalves et. al. (2005) utilize this taokxamine
business supply-chain endogeneity in push-pullesyst

8 A possible example of this problem is Meadowskt(1982), which uses colored paper and non-
traditional poetry to capture the reader’s attantlBven one of Kenneth Boulding’s (1978) famousksoo
has a rather non-social scientific ambiance to it.

® Perhaps demonstrating that system dynamics sshudae a sense of humor about themselves, Meadows

et. al. (1982, 31, 95) reprints tidew Yorkercartoons concerning the controversy surroundiegtub of
Rome models.

257



1% One difficulty with citing Hoos’ book as a crit&rh of systems modeling per se is that she alsokatta
methods (like cost-benefit analysis and technolggessments) that lie outside of the subject under
discussion here (Hoos, 136-146, 294-300).

A similar explication of systems thinking concepés be located in Richmond (2004, 10-26).

12 Similarly, a person’s consciousness can only lvegdeed if the brain is working properly and is
supported by the respiratory, circulatory, nervaums] other bodily systems; one cannot dissect aven
living brain to find where consciousness resides.

13 As demonstrated by Kelley and Schmidt (1995, 54B)5‘stock and flow” terminology is not utilized/b
systems modeling exclusively. However, these caiscaqe quite basic to how systems modelers think
about the natural, social and economic worldsttiey explore.

14 Sterman (2000, 202-205) explicates converterssiliscussion of intermediate or auxiliary variable
which include not only constants or exogenous ispaiflow rates but also functions of stocks based
feedback loops or state-determined variables. k@mele, an increase in per capita food availabliigds
to short-term increases in a region’s net birtk (flbw) and population (stock). However, that ase in
population (everything else equal) eventually reduhe available amount of food per capita, thebintt
rate, and (in drastic, long-run cases) the popriadif that region.

!5 Since stock levels may only change through their fates, converters may never directly influence
stocks (Sterman 2000, 204-205). To return to thengnar analogy once more, converters are adverbs, no
adjectives!

16 Similar descriptions of the model construction &esting process can be found in Richmond (2008; 10
120) and Clark and Cole (1975, 56-69).

" STELLA is proprietary software of Isee Systemsohporated (www.iseesystems.com); version 9.1.2 is
used for this analysis under perpetual licensbeatthor.

'8 For example, a naive observer of sports mightrasshat an all-star team would naturally be the bes
possible combination of players for that sport. ldwer, the emergent properties of team dynamics and
inter-player cooperation usually make that all-sigwad a less effective collection of players thaess-
talented team that has been playing together f@ntéire season.

19 Of course, one could discover how a system readte future by waiting until these events transpi
but that would obviate the need for creating prigecmodels and take a long time to boot.

2 |n fact, Richmond (2004, 109) begins his desaiptf systems model writing with almost an entire
page of quotes that express this sentiment.

%L Both sensitivity analysis and behavioral reproituctests can have statistical footings (Sterma020
874-876, 884-887), but there is no equivalent t&dest for entire systems models or a t-testridividual
relationships within models. That kind of testimfprmation would need to be derived from explicitly
statistical models in the literature on the subjecjuestion or from separate research conducteteby
investigator.

22 For example, a systems model of production faesliat the DuPont Corporation convinced management
personnel there that the financial benefits of sterm reductions in maintenance and repair ccestisiieen
creating vicious long-term cycles in which far mameney was being lost to downtime than was being
saved by the initial work reductions. The insigigsierated by the DuPont model have been succegssfull
applied at other plants that were facing the saagative reinforcing cycle of low maintenance arghhi
repair costs (Sterman 2000, 66-73).

258



% One exception to this statement is the incompteidel of the governance structure of the OneidéaoNat
described by Gharajedaghi (1999, 155-162).

% As noted earlier, the political effects of tempgrand permanent migration may be quite different.
Politicians in receiver countries may be presstwegact to small levels of permanent migrationt tha
would be ignored if the worker migration were mgreimporary because of the demographic changes that
the former type of movement implies. Network thealso contends that having some volume of long-term
migration from one country to another eases the foajater workers to make the same trip. Thataiffe
would obviously not exist, or at least be much vezak the migration were only short-term. However,
large-scale deluges of even temporary migrants avstill likely force receiving countries to limitheir
acceptance of future economic migrants in orderéwent serious disequilibria in their labor maskdthis
process appears to be behind the differing pokeponses of the UK government to the 2004 and EQD7
accession rounds (Drew and Sriskandarajah), edlyesiiece those reactions seem to have been based o
the gross CEEC8 worker migration to the UK.

% Although the political effect would be the saméath economies (i.e., tighter restrictions on veork
mobility), the reasons for those limits might bétgulifferent. In the receiver country, local workevould
probably be alarmed about increased competitiothfair jobs and demand that their government ptotec
them. In the sender country, fears of a “brainrdréirrey; Straubhaar and Wolburg; Favell et. al;1B;
Brucker and Damelang, 29-31) could lead the segoeernment to implement policies that would
encourage their most skilled and educated workes$aty in the national economy. In addition, thedss
government would likely place a higher premium oaremic development measures that would hopefully
slow the flow of their workers to other countries.

% Those negative economic effects did not occunénrtewly expanded EU, not even the UK or Poland, in
the few years just after the 2004 accession roEndofpean Commission 2006, 10), but they might happe
in other cases.

2" The main problem with separately tracking grosskewinflows and outflows between the CEEC10 and
Germany is that the GDP effect on migration assionptiould be different here from that which hasrbee
presumed up to this point in the analysis. In temigration statistical model, the guiding supposiis
that the change in the GDP ratio between the twolired countries creates the push-pull effects seary
for net migration to occur. In a study of gross ratgn, the individual changes to national GDPhie CEE
countries and Germany generate separate pressumagfants to leave home and take up employment in
the receiver country, respectively. That differeigca subtle but important theoretical distinctibat

would make comparing the statistical models’ outesrand those of the gross systems models’ net
migration results inappropriate. While it mightfeasonable to compare two different systems models’
migration figures (one with gross migration andteo with net migration as its structural basishew the
goal is to contrast results derived from a statétstudy of net migration with those taken frosyatems
model investigation of worker movement, the undagyassumptions must be as similar as possible.
Another issue related to the decision to consialgly a net migration-based systems model in this
analysis involves how the software for this techeids designed. In general, when one assumedhat t
causal mechanisms that create flows in and outstdek are the same, which is the case here, anddsh
represent those movements as biflows (two-direatiiows that appear as double-headed flows in
pictorial representations of systems models). # oontends that the inflow and outflow determinamés
different, which would be true in a gross migratlmased model, then they should be represented as
separate one-directional uniflows (Richmond, 4hdugh it is certainly possible to build modelgtwi
separate uniflows in and out of the relevant stpttlese models tend to be more visually and
mathematically complex and thus more difficult twdarstand and explain. For the sake of simpliaity o
more than one level, the adoptions of biflows dreassumption of identical causal flow mechanisras a
made here.

% The directions of these relationships are reptesein the causal loop diagram by the positive and
negative signs located at the relevant arrowhaadpgctively.
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% The one balancing ¢Band two reinforcing (Rand R) loops are the result of the inclusion of these ne
variables and feedback structures. Further loopaving these variables are possible if certaireoth
relationships are postulated here, but there aseg@od reasons for omitting those interactions &ser
section demonstrates. As an aside, one simple avigfi the difference between a reinforcing and a
balancing loop is to count the number of negativisl in the loop (Sterman 2000, 144). An odd nundfer
negative relationships indicates the presencebalancing loop, while an even number of negatinkdi
(including zero) demonstrates that a reinforciraplés under examination.

30 At this juncture, it should be observed that fiistion of the discussion is constructed somewhat
differently from the corresponding part of the istital modeling chapter. In particular, there aoe
explicit hypothesis statements in this materialafldmission is due to the fact that, as statediqusiy,
systems modeling rarely allows standard hypottesting to be performed. These relationships aakyre
more like geometric postulates than hypothesdsdrsocial scientific sense of that term. When syste
modelers speak of “dynamic hypotheses”, they aalyreeferring more to how they initially expect an
entire model to behave due to its endogenous festhan how individual building blocks within that
model will act (Sterman 2000, 86-87, 94-102). Udimg definition as a reference point, one couddest
that the dynamic hypothesis of the systems modaiated here is that its endogenous and exogenous
variables should impel relatively few future CEEGA®@rkers to take jobs in the EU15 countries.

31 In fact, similar statements could be made conagrniost of the new relationships explicated below.

%2 For all five of the relationships that employ charin GDP as their base, a zero-percent increaG®m
generates no change in the second variable. Im wtivels, a positive change in GDP engenders aipesit
change in the companion variable, and a negative &fiange produces a negative shift in the second
variable.

3 Most of these new relationships are programmen$TtELLA using graphical functions, which are tools
that can be utilized to visually or tabularly antite the relationships between input and outpribkibes
(Richmond, 81-83, 90-94). Graphical functions opem an expliciteteris paribugprinciple where one
must estimate them assuming that all other fatt@tsmay influence the relationship being programhime
are held constant. They can be identified in stk flow diagrams as converters with a small tiidar

the bottom of the circle. In this analysis, they edso be recognized by the prefix “ROR” in theanres

(for instance, the two functions under discussiereflare entitled “ROR <donor country> GDP ch <donor
country> employ ch” and “ROR German GDP ch Germapley ch”, respectively). The prefix stands for
“rate of return”; while these functions are nogtdlly rates of return in the economic sense, tueyd
remind one of this idea enough that the prefix ddadcome a handy tool for quickly comprehending the
purpose of these converters.

3 |t should be noted here that STELLA'’s architectueeessitates a modification in how changes in the
GDP ratio stocks are calculated in the systems madenpared to how those operations are carriethout
the statistical models. During the statistical niederojection calculations, each year’s nation&lRsratio
variables are determined by dividing the previoeans ratios by 1.02 (or whatever the convergeaceof
is in that run). However, it is impossible to cortethese stocks’ values by this method in STELLA,;
instead, the following formula is used:

GDP Ratig= GDP Ratig; - [(GDP convergence factor - 1) * GDP Ratio

The results of these calculations grant figuresdiavery close, but not identical, to what oneildo
acquire through the method that is utilized ingtegistical models. Therefore, it is necessargferform
the forecast for one country’s worker migration I@uia) using the baseline assumptions describéukein
previous chapter to determine if this change hasaticeable effect on the final results of these
operations. In the end, it so happens that thifiogetiogical shift has only a negligible impact e t
relevant outcome (i.e., a reduction of about efgigrants out of the roughly 81,000 who are predidte
leave Bulgaria for Germany between 2004 and 2080¢gkact numbers are available upon request).
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% This contention assumes that the sender-counippsilation does not increase faster than its migran
stock does. Given the population projections fer@EEC10 over the time period of these forecdsits, t
presumption seems quite reasonable.

% The graphical function for this relationship cavetl logical possibilities for the value of pepia
migrant stock (zero to one; i.e., zero to one-haddgrercent). Should this model ever generate nusnber
beyond these limits, one would immediately knowt S@nething had gone quite awry with it. A similar
statement could be made for the other graphicaitioms, even the ones for which there is no naturad
on the span of values that their base variableki¢ake. In particular, the graphical functionsahwing
GDP are tabulated for figures ranging from a thixgycent annual decrease in GDP to a thirty percent
annual increase in that statistic; the educatidated graphical functions utilize numbers that sfpam
zero to thirty average years of schooling; andotie graphical function related to sender-countyngp
adult population covers the entire logical exterthat value (zero to one-hundred percent). Foffithe
two of these graphical functions, even though tegcally there could be values that could appe#side
those ranges, such values have never been detedtedreal world (Richmond, 92). In fact, the limset
by these functions encompass even the extremebdkiatbeen recorded for annual GDP change and
average education well.

3" The average number of years of education for wesrkeeach sender country is calculated by
multiplying the percentages from the appropriabdetdy the estimated average number of yearstthat i
takes to complete that level of education. “No stimg” is thus defined as zero years, “incomplete
primary education” as four years, “primary” eduoatis six years, “lower secondary” education as nin
years, “upper secondary” education as twelve yépost-secondary non-tertiary” education as fourtee
years, and “tertiary” education as seventeen yafaeslucation. These average number of years vaiges
based on the International Standard Classificasfddducation (ISCED97) definitions listed in an apgdix
in UNESCO Institute for Statistics (2008, 292-298)cases where national statistical agencies ¢lo no
separate their categories in the way the ISCED&3sdications do, the relevant numbers are combined
with the closest available category. (For instasesgral countries do not provide percentagesrfor “
schooling” and “incomplete primary” education, boge figures are reported as part of the “primary”
education category as well.) These data are ordiable from the national education agencies on a
sporadic basis; some of the CEE countries’ datdharefrom before 2004 and some are from after that
year. Further complicating matters, UNESCO appéremily started collecting and reporting thesedtte
available data with the 2008 edition of this volu¢perusals of earlier volumes for these data tyrn u
nothing). Although it may seem that the use of tdta source violates the principle that this asialy
would only use information that EU15 decision-make&ould have had on hand in 2004, average
education levels change only very slowly (and likebuld have been available to these decision-nsaker
from other sources), and these are the best-alaita with which to program the model. Finalhg t
Polish government report no relevant education tat4ANESCO in any year, so the average value fr th
other nine CEE member states (11.781 years of &dnY#s used to program this country’s stock ally.

% This issue has even affected American politics tive past few decades, as Midwestern state pafitc
have tried using a variety of methods to convingeng graduates of its universities to stay in teites
rather than depart for other areas of the countrybrk (Mattoon, 2-3; Paulson).

% A linear relationship between these two variallesve and below twelve years of education is still
assumed here, but the education variable has avedsipact on the migration rate above twelve gezr
education and a negative effect below that valuexactly twelve years of education, this variaids no
independent effect on the sender-country’s mignatide.

0 Due to technical constraints of the STELLA softevarogram, this relationship is actually programmed
in a graphical function in the model as a 0.01éase per year of education. It is then divided @pQ0
(1x10" in the migration rate equation itself to arrivete 1x10 effect.

“L |t should be kept in mind here that the additibthés variable to the model implies that the caemce
factor is no longer exactly two percent per pra@ctiear (or whatever it is supposed to be fomtuglel
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run under examination). The convergence factorevawaffected by this function so that it is novotw
percent per year plus or minus the education I8RR function result. This modification is justifiatin
that more-educated countries tend to grow faster tnes with reduced levels of education, and this
alteration permits countries to vary on this measara uniformly determined fashion. However, when
comparing the results of the systems models teetbbthe statistical models described earlier, onst be
aware of the changes in how the convergence factaiculated.

“2 At least one study of post-accession CEE workegration attempts to take age into account in its
projection of future worker movements. Fertig amthi8idt (2000, 21-25, 35-37) find that the migration
rate among younger CEEC4 (Poland, Hungary, Czephlitie, Estonia) workers is higher than that of the
population as a whole and that overall forecaskaomovement is likely to be reduced by the faat th
CEE societies are aging just like their Westerrogaan counterparts are. However, this study is not
entirely applicable to this investigation due teittdefinition of “younger workers” (people ageda¢o
thirty-nine) and their focus on fewer countriesrtiiae present analysis contains.

3|t should be noted here that the age structuréiseo€EEEC10 are treated by this model as exogeaods,
that a future revision of this systems model shatildmpt to endogenize this factor, if possible.

“4 Due to a limitation in the graphical function cddeSTELLA, this relationship is actually enteresia
0.01 increase in migration rate per one-percerrgament in young worker proportion and is thendaiet
by 10,000 in the migration rate equation itself.

“5 Technically, utilizing the 2005 rather than thé@3@lata is a violation of the working presumptibatt

this analysis only employs information that woult/é been available to decision-makers in 2004.
However, similar figures would have been obtainddylé¢hem from the then most-recent UN Demographic
Yearbook, and these values do not change verylyapier only a few years. More importantly, thigala
source is the same one that is used for some gigpelation change projections referenced in the
statistical model section of this study, and itsasonable to bend the data availability ruleti lfb ensure
that the same data sources are used wherevergataeti The World Development Indicators sourcdss a
utilized to provide projections of how the CEECIiupg worker proportion is forecast to change oker t
next several decades, as is seen momentarily.

“% This calculation is made by determining the prgd030 young worker population proportion,
subtracting the 2005 proportion from it, and thandihg by twenty-five. Although it would be bettdrthe
2003 numbers could be utilized here, data avaitglzihd other considerations described in a previou
endnote make that goal difficult to accomplish.c8ithe World Bank forecasts overall declines is Hge
group’s population proportion for all ten CEE caies, these figures are referred to in the model as
decreases of the sender countries’ twenty to tfintly year old population rather than changes at th
percentage.

7 Again, the use of these data could be perceivedvisiation of the principle that this study oniflizes
information available at the time of CEEC8 acceasskbowever, since the purpose of this exercisaiisly
descriptive (i.e., these figures are not employedetermine migration rates), this objection daasraise
any fatal issues for this part of the analysisaddition, estimates of the age structure of CEEkaioflow
could easily have been created using the migrdtieary and data available in 2004. However, onet mus
be cautious about exploiting the Briicker and Dangl[2009, 32) figures because they are for the
working-age population only rather than the popafats a whole.

“8 One intriguing feature of the combination of paigal declining young-person population share and a
forecast of the percentage of the migrant populatiat will fall into that group is that such foeests

follow the predictions of cumulative causation naiipn theory (Massey et. al., 45-50) almost
inadvertently. This theory argues that migrant pgations start to resemble the home population’s
demographic profile (age, skill and education) ndosely as time passes. Since an outsized péneof
migrant population is composed of young peoplethatifraction decreases over time, according teghe
projections, these forecasts appear to followttiésry.
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“9 An interesting side note can be derived from alquisual inspection of these data. It is appafiemh
such an assessment that the countries that havetise-performing economies in 2006 also seem tthéee
ones that have the greatest percentage of colldgeated migrants move to the EU15 countries dutiay
year. There are a few exceptions to that rule ¢thech Republic’s percentage is higher than onetmigh
expect, while Romania’s is lower), but the underdypattern is fairly clear.

** These 2006 data are also disputable because ¢bégymot have been known by EU15 policymakers at
the time of CEEC8 accession in 2004, even if aftive data sources might have given them some
estimates of that figure based on previous flowmfnon-CEE countries. Additionally, these datafare
the CEEC10 citizens in the EU15 member statesveote rather than just Germany. However, sinceghes
figures are being used for purely descriptive pagso these data difficulties should not affect shigly’s
overall conclusions about the magnitude of futuEEC10 migration to Western Europe and what the
general policy responses should be to this evern i they are only able to grant an approximatess of
how many college migrants there might be in thisk&o migration flow, it would be better than notfin
(as long as the above caveats are kept in minchwse). It might also be noted here that the astho
(Briicker and Damelang, 25) equate high skill levigh having a tertiary degree. Their classificatiaf
“high skill level” are based on the same ISCEDS%tegaries utilized in the operationalization of the
education level variable in this study.

*1 The model is currently constructed in STELLA sattbne might be able to make that calculation
legitimately should a future version of this motielate appropriate data to fill that stock. Howeiee
numbers of sender-country college-educated workgramts derived from these experiments are not
reported here for obvious reasons.

*2Due to a limitation in the construction of the gical function interface in STELLA, this relatidip is
actually programmed into the model as a 0.005 gefeducated migrant increase per 0.01 increase in
German GDP. The resulting number from the grapHiigattion is then divided by ten in the change in
college-educated migrant equations. A nearly idah8tatement can be made about the relationship
between increases in sender-country GDP and thegeha the college-educated migrant percentages.

%3 An astute observer might be tempted at this goiimiquire as to how any causal loop relationshigos
be modeled if that is the case. The rule of thumihése instances is that the presence of a stask m
intervene in the loop in order for it to be functé. Stocks are accumulations and thus have pansist
(Richmond, 41-42); flows and converters are instaebus and perishable indications of the value of
certain phenomena. The presence of a stock inaamdialg or reinforcing loop obviates the issue ofihg
two or more flows or converters (two convertershie present case) simultaneously and instantaneousl
determining the value of each other. One way t@kbe different implications of a stock and flow or
converter in mind is to imagine that the systermtdrest seized up and everything in it stoppedinmgv
the values of the flows (and many of the converasravell) would immediately fall to zero, while the
stocks’ values would remain in place.

% A further potential interaction involving net warkmigrants that is excluded from this systems rhisde
the one from this variable to sender-country emplegt. This relationship is not included here beeaus

sender-country employment is already indirectlyuafced by net migrants through per capita migrant

stock.

%5 It should be noted here that the way in whicheha®rld Bank population projection data are utilize
the two “baseline” models is somewhat differenttha statistical model, each five-year (e.g., 20030)
average annual rate change in the sender-coumtogslation is utilized for that time period (withet
2005-2010 shift employed for 2004 as well). Howewdere to programming restrictions in the systems
modeling software that make it difficult for usestdrmined converter values to be adjusted duringa
the average value for all of those five-year averagnual changes is employed instead. Because the
projected population rate changes in the CEECI1d tietecome more negative over time and their
populations are larger in the earlier years offwgections, taking the average value of these gbsn
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results in lower overall population estimates (fuygne percent less in the systems model compgared
the statistical model in 2030 when checked usirtg ftam Bulgaria; complete figures are availablemp
request). Although this difference is a small dheust be kept in mind when comparing the resofitthe
two population change forecasts. This methodoldgiisinction also makes it necessary to run “no
population change” models during the alternativeleliong phase of the project to determine exacthy ho
influential this difference is. Finally, this analg remains aware of the other caveats of utilitivege
World Bank population projection data describediear

*® The migration rate calculation equation (usingdhe for Bulgaria as an example) is as follows:
(0.00595407870156363 * per_capita_Bulg_mig_stk).8g0100377268106815 *
LOGN(Bulgaria_GDP_Ratio)) + (-0.00096558882115432DGN(Bulgaria_Employment)) +
(0.00100030142107599 * LOGN(Germany_Employment)).6000131907879702328 *
free_migration_policy?) + (ROR_av_Bulg_ed_level @uhig_rate/10000) +
(ROR_Bulg_20 _to_34_ pop_Bulg_mig_rate/10000).

The coefficients for the first several equatioms&ats are the long-term coefficients taken fromGhsS
statistical model that excludes the country-spedcifiriables. Please see several previous endnodetha
text for descriptions of the other parts to thigatgpn.

" An interesting comment can be made after closedyrening the first part of Figure 4.2 (the section
labeled “Bulgarian Basics”). It might seem at fitisat there should be a thick flow arrow between th
population and migrant stock reservoirs rather th#mnn connector arrow between the populationkstoc
and yearly net migrants flow because Bulgariarzeits are moving out of the country to take up st
as worker migrants in Germany. However, that actvonld effectively remove these migrants from the
population stock. Both the statistical (where appiaie) and systems models assume that the onlythvedy
a CEE country’s citizens can leave the populatiotiough the population change variable (i.e.ftdea
some other permanent removal from these figuresjléVit is true that some EU worker migrants
eventually become citizens of the country wherg take up jobs, relatively few of them take that@t
and only after a considerable delay after movingyafstom home. Having yearly flows of workers and
assuming that they all become citizens of Germaonumoving, which is what having a flow arrow
between the two reservoirs would imply, is therefmrappropriate. The few people who do change their
citizenship can be accounted for in the systemseiimglusing the population change converter (which
takes projected future permanent emigration intmant) that adds or subtracts individuals from the
sender-country’s population. Effectively, this s#gy avoids double-counting the citizens who
permanently leave and prevents an overestimatidnowfmany new citizens the host country could ekpec
to receive from Central and Eastern Europe.

*8 The user interface is also left out of the presignire. That action is taken because it consisty of
tables and numeric displays designed to maximiadahle information to the author and could thus be
considered rather user-unfriendly. If this modedver to be utilized by the public in some futuegation,
a new interface containing more user-friendly tditds knobs, sliders and graphs must be created
(Richmond, 116-120; Sterman 2000, 898).

% Please note that the data sources and variahtéisptons for the various parts of the baseligstems
model are available in the relevant parts of Chafeand 4.

% This date is chosen as the initial year for thisestigation because, as is discussed in thetitatis
modeling chapter, it is the first year that relmbhemployment data are available for all of thé&eCEO
new member states.

L A potential version of this systems model may sdayeemploy data from all twenty-two countries
utilized in the statistical model as a check os #yistems model for post-CEECS8 accession migrétion
these twenty-two sender countries, but that testines to be performed. In other words, the questene
would be how well the model continues to track maiigm in its post-2003 “future”.
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%2 One unavoidable exception to this timing rule @ne the education level data. As indicated earlier
these data are only available sporadically fromvéimious national statistical offices and have diégn
collected by UNESCO in recent years. These facpdyittinat the circa-2003 education level data mest b
employed in this systems model test despite thegsthat this act introduces. Even though national
average education levels change quite slowly, itlditave been better to employ data closer to 11996,
that option is foreclosed here. On the other hbadause the proportion of college migrants fronheac
sender country does not affect the migration rateutations, any problems with having these data
programmed into the model are completely avoided.

8 Again, every sender country is missing at leastemiry in the twenty to thirty-four year old pogtin
time series between 1996 and 2003. Some counteamiasing more points than others, but every new
CEE member state has at least one gap. Howevet, ementry has an entry for 1996 (except Slovakia,
where the 1999 entry must be used instead) and @X@8pt Slovakia and Latvia, where their 2002 data
must be adopted), which allows this research tizetihe overall average change rather than theageeof
the annual changes for this converter.

% It should be kept in mind here that the purposallasf the models in this analysis is to predictrier
migration from a group of countries to Germany (amdntually to the EU15), so the presence of
discrepancies in individual country estimates domgose an issue for these models. The statistical
models use data from twenty-two countries to creat@nators for migration predictions from ten cuies
(not just one), after all, and considerable podiohthe systems models rely upon these statistioalel
results.

% The percentage of (working-age) college migramthé migration flow is reported rather than the
number of college migrants due to the reasons ithestin a previous endnote. The percentage of yeung
workers in that flow is presented in the relevahle because of uncertainties surrounding the
operationalization of the age disproportionatedacbnverter. (Additionally, an initial division ®&ero
problem in the systems model requires one to catiethe overall percentages of young worker migrant
separately.) Again, while it is helpful to be atdeassert something in this analysis about the csitipn

of the projected CEEC10-EU15 worker movement, @mot overstate the case here by reporting exact
numbers of these workers in the relevant migrasiogam.

€ More information and figures from these testspglwith the experiments concerning this model’s
assumptions, are available upon request.

" The systems modeling software can be programméattia negative values in stocks and thus prevent
ridiculous outcomes like a negative young workegpydation. However, it cannot be instructed to place
maximum limit on some stock, an observation thaigortant later in this discussion. It is alscengtsting
that these problems arise in the two “descriptieservoirs rather than any of the substantive stowhich

is a theme that is evident in later discussion el w

% |t should also be noted that the percent colleggants reservoirs become completely or almost
completely depleted by the end of this experimleat.that consequence is not overly important gibe
this variable plays no role in calculating the ratgwn rate for each sender country.

% One might even be tempted to interpret that olasienv as an indication of just how difficult itis
impel many workers to leave home for job opporiasielsewhere.

" please keep in mind that the age disproportidiaater is not tested in this section because it du
have any impact on the migration rate calculati¢fkis assertion is also the reason why the percent
college migrants stock is not discussed very machis section of the chapter either.) Howeveoni¢

were examining the actual numbers of young workigrants here, the disproportion factor would need t
be adjusted so as to not create figures that exbeabtal number of migrants in the relevant flow.
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" This statement can be made because most sol@ilersgito this age group. In fact, the infamous
demographic situation facing France after World \Ma@olberg 1983, 242) is the inspiration for thabel.

2 Although the elderly and children are sometimesensmisceptible to the effects of natural disasthes,
difference is not great enough to treat those galigparately in this variable test.

3 Please see an earlier endnote for details aboait gvaphical functions are and how they operate.

™ It should be observed here that neither of tharapions that deal with college migrants proportion
change are discussed in this section because llegemigrants stock does not affect the calcumatib
any sender-country’s migration rate. However, derasting point regarding the sender-country GDP
change-college migrants change assumption experisidmat the boost to this rate of change depletes
every country’s college migrant population by tinel ®f the test run. Obviously, this outcome is
unrealistic; if this variable had an effect on thiggration rate, one would even assert that thiglresight
expose an unhealthy dependence on this assumplibavever, it only reveals a limitation in this model
that is taken up in somewhat more detail in thewdision portion of this chapter. Additionally, thge
disproportionate converter test is not exploreca Hcause the underlying assumption in that relstip
also has no impact on the migration rate calcufatio

" Those two earlier endnotes describe how eachdstgear's GDP ratio is calculated and how popuitati
changes are handled differently in the systemsstatéstical models. One of the overarching reasdns
the no population change models are so prominésdityired in the text of this chapter is to demaistr
that the observed migrant numbers decline is niytattributable to the alteration in the operatiaegtion

of population change, in fact. An interesting olvagéion about the migration rates in the statistaoad
systems models is that six out of the ten CEECXfation rates in the former are increasing by ek @&f
the run while that is true for only two (BulgariachRomania) of the ten countries in the latter.

® The reinforcing loop Rin the causal loop diagram graphically illustrates implications of what is
described in these past few sentences.

" This paragraph treats “net migration rate” (Figér2) and “number net CEEC worker migrants” (Figure
4.1) as equivalent for the purposes of this exositAlthough this decision represents a bit oklsion

and these are two distinct ideas that should ndyrbal kept separate, it is convenient for the manten
treat them as interchangeable ideas here.

8 One might object here that the per capita migséotk-donor employment change assumption test shows
that a tenfold increase in the effect of the migjstack variable on employment change generates a
negative influence on the migration rate. Howetlds argument begins from the imposition of a nizgat
alteration on per capita migrant stock, which staentually create a positive change in migrataia.

In other words, these two observations are comgistgh one another, although one would need tdl spe
them out explicitly to see why. On another notereniaformation on the annual migrant flow datalad t
baseline systems and population-adjusted stalistiodels is available upon request.

" Theoretically, any of the stocks could decay tmzkthe experimental conditions were set harshly
enough, but none of the other stocks seem to siuéfer this threat under reasonable testing conaiitio
Even the two that collapse to zero more than onégdo so under fairly trying conditions. One could
make a corresponding statement about the remadrfidiee stocks “exploding” to ridiculously high vals,
except for the German employment stock. That véieba concern for the same reasons that drive the
present discomfort about the sender-country empdmyratocks, even if during its own GDP change
assumption test German employment does not appthaane-hundred percent limit particularly closely

8 This technique would not be applicable to the ypworker variable because it is only reduced by the
projected average rate of this population segmeietdine (see Figure 4.2 for confirmation).
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Chapter 5: Conclusion

At the end of any lengthy research project such as the present one, it iseveduabl
spend some time evaluating the contributions that it makes to the field and toudlect
the future course that the analysis could take. Therefore, the goals ofaghiisrcre to
succinctly review the results of this work (including the policy implicationssof
outcomes), appreciate the places where the work could be strengthened, asd fanec
it might develop in the future. This section of the project addresses theseambiti
first discussing the particular outcomes of the statistical and systemssrnmodetail and
linking them to the general migration literature. This discussion also endeavibithieo f
results of the current study into the pattern created by previous examinatBE GO
post-accession migration. A description of the policy repercussions thatekals r
could have for the EU, especially for how the organization and its member states shoul
deal with the issues generated by future accession rounds, follows this part of the
discussion. Finally, a brief analysis of how the statistical and systenedshodtcomes
may illuminate interesting political features of the EU, along withifihae directions
that this research might take in terms of subject matter, model construntion, a
methodology, are explicated in great detail. There remains much to be ineestibatt
the politics of CEE migration within the EU, especially as the latter corstitauaccept
new member states from this region.

Results Overview:
Since the results of the statistical model form much of the basis for the ¢onsltisat
this analysis can reach, it is appropriate to elucidate what is discoveredhisimgdel

first. Perhaps the most critical observation one can make about these rekatta is t

267



variety of economic, demographic, political and policy influences all help tdisaymtly
determine the rate at which migrants arrive in Germany over the tantyyéar period
(1960-2003) of the statistical model's analysis. As asserted by various verstbas
neo-classical econontitheory of migration, disparities in GDP between countries and
the employment levels in both the host and receiver states have importast@ifdot

net migration rate between them. Although the relationship between the lagge@t@DP r
variable and migration rate is distorted by the presence of the countryiesgaaiimies

and several dichotomous policy variables in at least some versions of the agkatistic
model, the model’s economic variatfiésnd to be consistent and significant predictors of
the migration rate over most of the statistical model’s variants. Howeeeathe claim
cannot be made for the migrant stock variable, which network thettgs should be a
significantly positive determinant of migration rate but Fertig (2001, 714) disvear
significantly negative predictor of this quantity. The difficulty in the presenysisas

that in many of the model’s variations per capita migrant stock also itstevel the
country-specific variables. Initially, it appears as though Fertigeréien that the
presence of same-country migrants in a receiver economy makes it miotdt&ftr

later such worker migrants to find jobs there. However, once the influence of theyeountr
specific dummiesis removed, per capita migrant stock possesses network theory’s
predicted positive relationship with migration rate (albeit insignificanttyshort, little

can be conclusively stated about the influence of migrant stock on migratiorvesiéf, e
the weight of the literature’s evidence behind network theory leads to the use of this

positive coefficient in both sets of projections and the systems model’s ctiostruc
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As stated eatrlier, certain political, policy and demographic variables als
significantly determine migration rate magnitude. For instance, guekemmograms
have a considerably positive impact on migration rates because the receivangmie
are actively encouraging particular countries’ workers to labor in¢leeimomies. The
reverse logic explains why migrant repatriation programs have a sagificaegative
effect on the dependent variable. The observed significance and direction of botle of thes
relationships would have been expected according to neo-classical economéstbkori
migration that argue that the magnitude of certain obstacles to worker nmiveanée
expressed in migration utility equations as part of a constant term. [@heeéevel of
national development, a measure of national economic, educational and medical care
achievement (United Nations 2008, 355), also has a strongly negative impact on
migration because the benefits to workers of moving in cases of similar devetopme
levels between economies are small. The existence of a languageisirbétween the
sender and receiver country, another demographic characteristic, iS\eepEterminant
of migration rate because that feature of the two relevant countries removegsoaaimtn
barrier to worker migrant employment. Civil wars also tend to drive migj@ut of their
home countries for receiver ones, even if the broader measure of politicallitystabi
initially utilized in this study is not a good predictor of interstate mignatin fact, not
every political and policy variablés a significant determinant of the dependent variable
in the theoretically expected direction. The existence of an authoriggmemnment in a
donor country, for instance, is not a statistically substantial reason fotateas svorkers
to move to a democratic one. The presence of a global city in a sender country, which

according to world systems thebshould attract internal migrants and thus depress
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interstate migration, also has no significant impact on the migration leugh that
influence is in the theoretically expected direction). Most surprisinglthferanalysis,
however, is the observation that the free worker movement dummy is not a significant
predictor of migration rate even though some major studies cited earlier §8de

Brucker 2000; Fertig) find that it is. Even though this variable is brought forwtrdhe
systems and statistical models’ projection phases for theoretical redsoteck of a
significant relationship with the dependent variable has important implicaboEf
worker migration policymaking.

In order for this analysis to be able to proffer conclusions about this subject in
regards to Central and Eastern Europe, it must also contain projections of theideagnit
of this phenomenon over the course of the next several decades. It would prove to be very
difficult to comment on or plan for this movement without some fairly reliabimatss
of how many such workers (and their dependents) might be arriving in the EU15 member
states during that time frame. In the end, the forecasts of CEEC10 workatiomigr
based solely on the statistical model’s results estimate that a modesteatauge
(1.388%) of those countries’ citizens will arrive in the EU15 economies by 2030.
Although there is always considerable uncertainty involved in extrapolationjecton
of any sort, one could take some comfort in the experiment that demonstrates that the
statistical model’s estimators, when combined with the appropriate 2003 datateadcul
total migration result that is less than two percent higher than the actua¢nam
CEEC10 net migrants who arrived in Germany that year. This model’'s poaditta
moderate influx of CEEC10 workers is also robust under a number of differenicealist

alternative economic and policy scenarios. The projections from the systenils,mode
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which are founded on the results of the statistical models, confirm that a modest number
of post-accession CEEC10 workers should be expected to arrive in the EU15 member
states given sensible expectations about the economic performance of both thd host a
donor countries. Even after the introduction of several new variables, relationskips, a
loops in the systems model compared to the statistical one, even fewer warldel Hav
expected to arrive in the receiver economies. In fact, it seems as though tioa addi
these new entities may have improved the accuracy of the overall model; the 2003 point
estimate is now under one percent away from the observed net CEEC10 migrdtion tota
Germany, and the seven-year (1997-2003) total is only two percent above what is
recorded for that period. The calculation of the alternative assumptions iorggefolr the
systems model reinforces one’s beliefs about it, as the model grants @asona
projections under several realistic sets of economic and policy conditions.

The question then arises concerning what these projection results imply for the
literature on post-accession CEE worker migration to the older EU statedeAaviety
of projections of CEE worker movement appears in the policymaking and academic
literature written in the decade or so before CEECS8 accession in 2004. Theast$orec
adopt numerous differing methodologies, evidence sources and time horizons, but a
liberal synthesis of these studies could assert that the general consehsuseséarch is
that in the long term around two to four percent of the CEEC10 population at the time of
their accession would move to the older member states. Some investigations produce
smaller percentages than this consensus and others (including many of thassethed
the most public attention) report larger percentages, of course, but the nddjdrgybest

projection estimates lie within the two to four percent range. The reafizz#ftsuch an
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influx over that time span would present political and economic challenges for both the
receiver and sender countries, but they would be manageable using nomnal stat
resources. The fact that the present research determines that a somel@ahamber
than this consensus figure of worker migrants could have been expected based on a
different methodology and data set than the previous studies utilize suggestooexen m
strongly than the consensus figure does that the higher numbers reported inahisditer
may be unrealistic and unlikely to be observed. It also implies that perhapeftmae
higher consensus figures (Krieger, 16-18) could be improbable as well. Fuotbaethe

low figures generated by both the statistical and systems models ingkatpesearch
intimate that CEEC10 net worker migration to the EU15 countries will not be as
disruptive to either the sender or receiver economies as one mightdsgadhe
consensus figures. This observation provides at least some of the background for a few of
the matters that are discussed in the next section.

EU Policymaking I mplications:

One of the original loci of this research effort is to investigate and deseniimeis public
policies that the EU and its member states could adopt to affect the magnitude and
characteristics of intra-EU worker migrants. Therefore, a detailedssismn of how the
results of this study could inform the EU worker migration policymaking envieomins
appropriate for this concluding chapter. First, it is critical to note thatdhistecal model
demonstrates that EU supranational and member-state politicians can devieg’ poht
have the ability to affect the net migration flow for receiver countriegigeimtimations

to the contrary (e.g., European Commission 2006, 14). Both guest-worker and migrant

repatriation policie® have significant effects on the net migration rate in the theoretically
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expected directions in the modified basic model. However, neither of theseglicie
available to politicians when dealing with concerns surrounding intra-EU tioigra
Member-state government policies must treat all other EU countriegnstequally, and
nothing can be done to hinder their acceptance of work in any other member state, so an
intra-EU guest worker program or return migration prdjesbuld fall afoul of these

rules.

By contrast, the one policy option that is temporarily available to older member
states that want to control worker migration from accession countriegingdetaeir
application of the EU’s free migration policy to the new member-states’ vapi@es
not garner much support from the statistical model. Although the implementatiaa of t
policy does have a positive effect on the observed migration rate (and thus didating
implementation would slow it down), this variable is not statistically sigmtian almost
all versions of the model. Both the statistical and systems model-basedtfateas
demonstrate that the timing of when (or whether) this policy is put into prégtite
receiver country has a very limited impact on the overall number of projeot&edw
migrants who change economies. Additionally, the strongly bounded post-accession
evidence of greater economic growth by member states that alloeeechigration from
the first moments of CEEC8 accession would tend to mitigate against adoptingya poli
of free worker movement postponement. On the other hand, proponents of embracing that
delay would point to the post-2004 “deflection effect” as evidence that older EU member
states can control whether accession-country workers arrive in theimeiesrend that
perhaps they should take advantage of that derogation if their governments believe t

their constituents’ jobs would be threatened by new member-state workerscegtipwe
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neither the EU nor its member states are likely to want to encourage the satgdr-
thy-neighbor” attitude inherent in promoting such a policy option, especially thiee
organization was founded to promote comity between European nations.

The matter of what the EU and its member states might choose to do given the
evidence in the present worker migration investigation as it continues to admiteountr
from poorer parts of Eastern Europe should now be addressed. Exploiting the policy
learning process is a vital part of improving any institution’s efficawg,the EU is no
exception to that rule if it wants to accomplish its most important objectives.dfgr m
decades, one of those goals has been to foster a Europe-wide single market # labor a
well as for the other factors of production, and many EU programs have been designed to
develop and strengthen that market and the workers within it. However, the outcomes of
this research seem to indicate that there will not be large post-accessionantsvef
workers within the expanded EU even though there are (and will likely continue to be)
considerable economic disparities between different EU regions. This obseimgiies
that if the EU really wants to cultivate the intensification of a continené-Vador
market, it must continue to sponsor programs like EURES and LINGUA that assist i
that growth. Even though they are designed for use in all EU countries, theiexmgdns
programs like them in the new CEE member states would probably broaden and deepen
the single labor market by improving the knowledge and skills of that reguamkeers.
Another step in that direction might be to eliminate or at least drasticatyildahe
application of the free movement derogation in future accession treatieslVirtone
of the statistical models developed in this study demonstrate that its presance i

significant predictor of migration rate, and the forecasts derived fromatwgtisal and
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systems models do not seem to indicate that the introduction and maintenance of this
policy has much effect on the magnitude of projected CEE worker migration. Treerefo
one could contend that the derogation should be eliminated given the hard feelings it
engenders among the citizens and governments of new member states. Aglindicate
earlier, the imposition of these limits on only the less-affluent candidaterigsucdn
make their workers feel like “second-class citizens” of the EU, an outttmahéhe EU as
a whole should want to avoid.

However, these policy suggestions ignore some unyielding verities of ted sta
level politics of the past two decades. Despite the weight of the evidencetedese
most of the forecasts (and now in a few years of experience) of CEE workenerive
the EU15 countries, their publics’ and thus politicians’ concerns about a flood of cheaper
CEE labor arriving in those economies remains high. While federalists (Red®,) 4hd
other EU supporters may desire to create a continental free market fortlabtar from
clear that some member-state politicians and their publics share thatvebj€ctincerns
about native workers’ job and wage losses from the expansion of competition represente
by CEE accession might trump that goal even if it were a common ambition of all
members of these groups. Any sincere suggestion about making labor competition more
intense or accelerating its onset would likely be met with serious polegigtance from
some quarters. The issue can then be raised about what the EU and its mat@ber-st
politicians could do to achieve this goal even in the face of such oppUsition

One potential lower-resistance path to this objective might be to continue the
policy of allowing countries to adopt the derogation on free worker mobility imeut

accession rounds despite the limited evidence in support of its efficacy. Thebshe
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permit member-state politicians to assert to their voters that they havearting
concrete to protect their country’s workers from “foreign” competition anel thiose
workers a comforting sense that their jobs have been temporarily protectdel owthe
surface this strategy could seem like a good application of political psychology, on
another level it seems disingenuous to sell a policy whose benefits are strasiytat

the public as a solid solution to the problem of increased post-enlargement labor
competition. An improved solution to this conundrum might be for EU policymakers and
member-state politicians to present an evidence-based case for tadadingmarket

and plan to compensate and retrain older EU member-state workers who might be
harmed by increased competition from accession-country workers. Even though most
forecasts, including the present one, indicate that relatively few EU15 watkeuld

worry about being harmed by EU expansion, some of them will be and there should be
some policies in place to assist them. These programs to aid vulnerable EULS worke
would not even need to be anything figsince the EU’s cohesion policy programs
(Dinan 2005, 373-385) have been assisting workers in similar straits for mamy yea
While this plan might be criticized using the argument that information arscess

really the problertf here, it has the advantage of proposing practical strategies to address
very real issues involved with European economic integration.

Broader EU Political Implications:

One could certainly contend that the results of this analysis could be mined fandetere
that go beyond the strictly policymaking redfrof EU politics. Perhaps the most
interesting such inference is what this research can illuminate about thmeickyoé two-

level games (Putnam 1988, 433-435) within the various EU political arenas. This analogy
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is designed to help political scientists examine the political opportunities artdagaiss
that national politicians encounter when engaging in international relatiams. M
specifically, state-level politicians in democratic societies muosilsaneously satisfy
both domestic interest groups and voting blocs that control their chances of political
survival and the other heads of state and government with whom they are bargaining
during interstate negotiations. At times, the former may make it impossitdtater
politicians to complete international deals that would be advantageous for them, and the
reverse may also be true occasionally. Conversely, fortuitous arrangemeaiseasiic
forces (and international relationships) may allow agreements to beduhatat would
have been impossible under other circumstances. Two-level games aratppart
common in the EU (Moravcsik, 3-7, as cited in Cini, 109-112); in fact, a clear-cut case of
one can be spotted in the behavior of German Chancellor Angela Merkel during the
Greek bailout crisis of 2010 (Kulish). At the same time that Chancellor Miikel
extreme pressure from her Eurozone partners to not allow the Greek govesnment’
finances to wreck the common currency and thus to lead the charge for a bailowts she w
tightly constrained by domestic electoral concerns and massive Germaarpopul
disapproval for rescuing the “profligate” Greeks. These countervailinguigsried, in
the eyes of some observers, to dawdling on Merkel’s part and an escalation of the size of
the Greek debt crisis.

It could be argued that another two-level game exists in the way that e EU
member-state politicians handled the free worker movement derogation @EHEE@10
(and for earlier accession countries as well). At the European level, tlaelsedie

government were supposedly committed by the Treaty of Rome to the ideal of
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demolishing any remaining barriers to the free movement of all factorsadigiron

between that document’s signatories. These politicians may even have beealpers

convinced of the rectitude of this policy by the economic or pacificatoryigaidns for

it without the outside compulsion wrought by their treaty obligations. Additionally,

bureaucrats within the European Commission, the body that negotiates acceasem tre

on behalf of the EU, were also strongly committed to this principle. However, kyrtual

all of the domestic policymakers (especially the leaders of EU15 countdess

France, Germany and Austria) faced considerable to massive resistdhe notion of

free labor mobility from the CEEC10 in the years immediately precedingatb@ession.

It would have been politically difficult, or likely impossible, for these politisi¢o sell

the CEEC10 accession treaties to their home legislatures and publics withbreet

labor derogation. These heads of government would have probably faced substantial

retribution at the ballot bd% during their next elections without its inclusion. In fact, it

likely would have done these decision-makers little good, in defense of théaralec

chances, to cite the results of the Commission’s studies of CEEC10 migrationgbotenti

(or that of the present research, if they had been available) that promised thasta mode

number of these countries’ workers would move to the EU15 economies. The constraints

created by these domestic pressures therefore impelled the EU15 govetonresiss

upon the free worker movement delay, despite the costs associated with this policy.
The detection of this two-level game holds at least two possible imphsdbr

the future of the European Union and the research agenda present in this endeavor. First,

this perspective helps one to resolve a central puzzle for this analysis, thenappar

divergence between what EU15 politicians stated publicly about the importance of
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opening markets to the CEEC10 and their actions when it came to labor mobility. One
might be tempted to ascribe insincere motives to these politicians, but that iallyot re
what engendered this behavior. Rather, the different audiences that thesap®htere
forced to address, along with the conflicting incentives that they provided & thes
decision-makers, shaped how these politicians behaved when the worker mobility
derogation was being negotiated. In short, this situation is not one of contradiction
between soaring rhetoticand grotty reality; in fact, it is actually one of healthy
compromise and the “art of the possible” that is a normat®mafrlemocratic politics.
Second, the perception of this two-level game in the politics of intra-EU labor
migration may have implications for the future of the European Uhigrfederalist may
take a pessimistic view of the presence of a two-level game in this pa&ypacause it
implies that state-level concerns may always outweigh supranatiorsalcoriel
member-state politicians. It also indicates that these constraintealtgyo-single
market policies from being enacted or fully implemented, even when they wouwd be t
the advantage of both the member states and the EU. A person who had this perspective
might continue by asserting that if the German role in the 2010 Greek bailout is the
expected outcome of these two-level games, then the EU may face a bleakfiged
(and not just in the area of free labor migration). However, a different obséier o
politics could examine this situation and conclude that the prospects of the oiganizat
are actually fairly good. If two-level games are as ubiquitous and ibkvas they seem
to be and the EU has managed thus far to muddle through to its present status as a
guarantor of peace and economic prosperity throughout Europe, then perhaps it will

continue to resolve these matters in ways that will benefit its memlbercgtaens.
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Future Resear ch Directionsand Conclusion:

Despite the fact that many features of the politics and magnitudes of pashtpmed

future CEEC10-EU15 migration are elucidated fairly thoroughly in this aisaljhere

remains much to be done in this area and with these models. For instance, even though its
results are reasonably good when calculating 2003 migration, the basdisteata

modef® could probably be improved by expanding the number of countries in the data
set. At least one country with a full collection of net migration data to Gerinam

1960 to 2003 is left out of the set because its migration numbers are so miniscule
(Iceland), and several others are omitted because they have almost, but notlquite ful
time series available (e.g., South Korea, Mexico). An interestingiexgarwith this

data sett would be to see how, if at all significantly, the results of the statisticdem

would be altered by the inclusion of these initially excluded economies. Due to the
balanced panel requirement of the statistical technique utilized in thyssn@altagi

2009, 99, 187), the addition of the second type of country would need to be accompanied
by an alteration of the time frame under investigation. Aside from chatigerigst of

sender countries in the data series and exploring whether the present outecoves|yar
dependent on the choice of donors, this alteration could be justified by investibating t
interpolation assumption that is necessary to have migrant stock dathlavadiek to

1961. In other words, eliminating the 1961 to 1966 migrant stock data interpolation might
have an impact on the results, and it would be reasonable to investigate that possibility
with and without an expansion of the available sender countries. Another potential way of
modifying the time period of this research would be to drop the pretense adopted in this

study of investigating the net worker migration magnitude that could have be&teepe
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at the time of CEEC8 accession and examining what current politicians could expec
from this part of the EU from now until 2030. That actfomould allow data from a few
more years to be available to this investigation and perhaps make this studyg of mor
interest to a wider audience. It may also permit this project to take wardcahe post-
accession “deflection effects” that altered the CEEC10-EU15 migratieripatt
especially since Eurostat has been collecting internal worker migrémution
information for the past several years (Herm, Vasileva).

Adding data to the statistical model to update it to the present day would be a
necessary step for the next (and possibly the most important) potential extertbien of
research. Now that CEEC10 enlargement is an accomplished reality, the E® and it
member-state policymakers are interested in understanding the inoplscat the next
round of CEE accessions that are tentatively scheduled to occur during the 2010s. The
three official CEE candidate countries (Croatia, Macedonia and Turkeyglleas most
of the potential member stafd¢hat have filed accession applications but have not yet
been accepted as official candidates, are considerably poorer than the matabd¢nat
joined in 2004 and 2007. If EU15 public concerns about Poland and Romania joining the
organization were elevated given these new member-states’ econaurostances,
those anxieties are almost certain to be even higher over the potential mepnhiettséi
applicant countries, especially Turkey given its population size and relative
impoverishment. Any systematic study that can provide an estimation of the worker
migration magnitude that the EU15 countries might experience from expanded CEE
membership would likely be appreciated in both the academic and policymaking

communities. In fact, this extension could be taken even further by applying the
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forecasting model to CEE countries that have not applied for EU membership yet but
might do so in the future (e.g., Ukraine, Belarus). Even though their EU membership
might be a distant prospect given their current economic and political troubles, EU
policymakers and publics are probably concerned about the level of migration yhat the
might expect from these countries and want to know more about this prospect.

Two comparatively minor potential future alterations to the statistiodein
remain to be elucidated in this section. The first change concerns the use ofyasma
the host country for worker migrants and the base from which movement to theéeghtire
is calculated. As stated in the explication of the statistical model, Ggnsatilized as
the migration target country in almost all studies of post-accession iigpattential
because the country’s data are the most comprehensive. However, other meaewer sta
and the EU itself have been improving their migration statistics in reears,yso it
might be worthwhile in future iterations of this research agenda to revigjudstion of
whether German ddtamust be used in constructing these models. That development
might allow other member states or the EU as a whole to act as the base, eduntry
may alter the worker migration magnitudes forecast by such models,aypsbien
combined with updated information on migrant geographical distribution. Another
possibly useful shift of the model’s methodology would be to permit the two-percent
economic convergence assumption to vary by sender country. A step is this digection i
taken by the systems model as it allows the education level graphical functifecto a
this value, of course, but one could argue that other factors should impact thisgigure a
well. These additional variables (e.g., level of development, inertia) coulctberded

for by using the average value of each donor-country’s convergence rate oveira cer
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number of years rather than assigning a blanket two-percent projeet¢a each new
member state. Although this act might make the model’s construction a bit more
complex, it could be worthwhile in that it may provide a somewhat more realsticofi
how economic convergence between the host and sender countries occurs.
Systems Model ChangeSince systems models have a different construction from
statistical models, there are certain features that can be added to @dcimating former
that cannot be altered in the latter. As implied in the conclusion of the system#godel
chapter, the present baseline model is of relatively minimal complexigubechis
research is trying to maximize its leverage (King et. al., 29-31) overBEECO-EU15
migration system. Parsimony is not an overarching goal here, but in gemgiairs
models with fewer variables that explain more of the features of angytartsystem are
better than complicated models with many variables that explain reyaittlel about the
system in question. However, the goal of expanding leverage as far as possibl&eannot
allowed to block progress in understanding more features of the relevant migration
system. Therefore, this discussion explicates the most to least-exteslifieations to
the baseline systems model that are under consideration for future iteratioiss of t
research. The most considerable potential change is one that has alreadigdessed:
creating a systems model that tracks gross rathef’thanmigration. As indicated
earlier, the dynamics, politics and policymaking of gross migration could ke quit
different from that of net migration because small-scale net migradidd be the result
of either large or small two-way gross migration. These two possibildids bave quite
different effects on both the receiver and sender-country’s economic andgboliti

systems. Thus, the CEEC10-EU15 gross migration system should be examingdtycaref
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in a future analysis to determine which reason is present for the relatmeallynet
migration observed in this study. Gross migration data to and from Germamyadedble
from theStatistisches Bundesarsb all that would be required here is the time and
thought necessary to construct new models from first principles.

The next hypothetical addition to the baseline systems model involves explicitl
endogenizing two features that are currently treated as exogenous. In otthegrtixer
modified systems model would calculate certain values that are basieatiyd as
givens in the original version of the systems model. Specifically, the seodetry agé’
and educational advancement structures would be included explicitly in the updated
systems model as “aging chains” (Sterman 2000, 469-472). A purpose of theseschains i
to grant the modeler a better understanding of the dynamics of the systenstudy if
considerable delays and leaks are expected within its growth structuresgntlusion
here should permit the calculation of the average values of these stocks withod#le m
and allow for the investigation of how different policies might affect theskexor
migration determinants. For instance, chains for skills development, educational
acquisition and aging are employed in the Indiana workforce analysis aitent e
(Bickers); that action allows users of this model an opportunity to createetiffpublic
spending mixes that could maximize employment opportunities for Indiana workers
accomplish other important policy goals. They are not utilized in this versibe of t
CEEC10-EU15 worker migration systems model because their implementatide c
problematic due to their complexity, but a future iteration of this model maylédca
take advantage of the opportunities these chains provide. Another possible expansion of

this model would involve dividing the implicit receiver-country labor market into high
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and low-skill sectors and then examining the kinds of workers who are attracted to that
economy. In other words, one could investigate how high the skill and education levels of
the CEEC10 workers who arrive in the host country are and whether that receivey count
can enact policies that appeal to certain kinds of worker migrants over others. Once
again, the inspiration for this change is the Indiana workforce model that is
predominantly concerned with what businesses and politicians can do to attract@nd ke
high-skilled workers and jobs in that state. This notion could have been added to the
present version of the systems model, but is not included due to a decision to keep the
model as simple as possible. However, a future rendering of this model couldlgertai
include it if this research evolves sufficiently in that direction.

An elucidation of three less-complicated modifications to the systems model
remains to be completed to finish this section of the conclusion. The first of these
revisions would be to include gender in the model, either as a descriptive clstracter
the worker migrant population (like the college migrants percentage stoclasspart of
the migration rate calculation. It is widely acknowledged that economic toigra
especially in the earlier periods of a migration system’s creation, tefesa young
male’s pursuit (Hatton and Williamson, 10-11; Massey et. al. 1998, 47-49), and there is a
least some early evidence from the post-accession experiences of thebksias
country that this statement is holding true in the CEEC10-EU15 migration system
(Pollard et. al., 25). However, as the migration system and the networks that sustain i
mature, the migration flow’s composition becomes more representative of the donor
economy as a whole (Massey et. al. 1998, 50). More research is necessary to&eterm

whether this variable should be included in the systems model and the way in which it
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should be incorporated (if at all), but once this inquiry is completed gender may@rove t
be a useful addition to this investigation. One particular change in methodological
assumption that could be made here would be to create a revised graphical function
between migrant stock and the migration rate. Instead of having a pelfesiygositive
relationship involving these two variables (i.e., as the migrant stock grows, steloes t
migration rate using the coefficient derived from the statistical moaied) could assert

that the networking effects of the migrant stock do not operate until afteaancer
percentage threshold is surpassed. In other words, the network must reacbad “criti
mass” before it can provide support services to later migrants in sufficient anmount
affect the migration rate; just having a few fellow citizens (likelhwitanty resources of
their own) in the host country would not be enough to generate those network effects. An
alternative formulation of this same idea might assert that this inflveoaglel be smaller

at lower migrant stock levels but would eventually reach its full force aftees

threshold is reached. Considerable examination of these formulations remains to be
undertaken if either is to be incorporated into the model, but at first glandeethis
appears to have at least some merit. The final model revision that should be mentioned i
this section consists of the set of variable, relationship, and operationalizatigeshan
that may be necessary to prevent particular stocks in model (e.g., sendereawvel +
country employment) from taking on impossible values. Although many of the gariant
of these alterations are discussed in detail at the end of the systems mduasiiteg,

they deserve to be referenced here as well because they represestyrelati

uncomplicated potential future changes to the baseline systems model.

286



New Policy Studies and Overall Conclusti®enerating migration forecasts of CEEC10
workers to the EU15 countries so the latter member-states’ decisi@rsraain create
appropriate admissions policies is only the first potential application foretbesrch’s
outcomes. Perhaps the clearest potential use of it would be to expand its scope so that it
can judiciously comment on the question of what governments can do to encourage the
“right” migrants to move to their economies. In other words, the puzzle here is what
policies politicians can put in place to attract the workers that their ecesomed to
prosper in the future. For the most part, EU15 economies require highly skilled and
educated worker migraritso fill jobs in advanced service-oriented positions that cannot
be filled by domestic workers. This problem is likely to become more acute oeeasim
the populations of the EU15 countries continue to age and shrink over the next several
decades (Coleman 2002, 49-57) even though continued GDP growth is necessary to
support that more-elderly population. The Indiana workforce development systems model
described previously attempts to address that question through different mixtures o
economic development, traditional education, and adult skills-acquisition funding. It
might be possible to further develop the systems and statistical models expalnctitis
analysis to address this policy question, but quite a bit more work on them would be
necessary so that these models could take on that task. This analysis demdmetrates t
politicians can, under certain circumstances, affect the magnitude of tkerwagration
that their countries experience; it would be interesting to resolve whetlarathempact
their flows’ skills composition as well.

Another readily apparent extension of the policy research in this analysis would

be to expand the ambit of the brief welfare tourism case study explicated in the
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discussion portion of the statistical modeling chapter. This investigation focuses on the
UK-Poland worker migration relationship and makes a few comments about the absence
of evidence for social tourism in the UK and elsewhere in the EU15 countries, but does
not assert much more than that on this topic. Expanding the number of countries in the
case study would be a relatively straightforward way to augment itsagmyeas would a

more in-depth qualitative examination of the CEEC10 worker migrants themseti/es a
their reasons for moving to the EU15 economies. Given the concern that seems o exist i
Europe about welfare tourism, there is certainly enough interest to warrarticke-

length treatment on it in the future. A final policymaking issue that could be aedtegs

a future version of this research refers back to an implication that is submette
introductory chapter of this work. Although it appears that most mainstream European
politicians accept the reality of European free worker movement, a consalpaatibn

of their constituents do not and are trying to take a political stand againstuleisTibe
concern that follows this observation is what these mainstream politicians shoald do t
persuade their reluctant voters to acknowledge this new state of afiipednaps

accept it substantively and psychologically. One answer to this query midtathbey

should do nothing but accept the voters’ disquiet and repeal the laws and treaty
provision$® that guarantee free worker movement, but that option does not seem realistic
and would probably do more long-term harm than good to their constituents. Although
this conclusion may derive from the elite-mass opinion divide that separatesidiesse s

on issues of European integration and may be another manifestation of the democratic
deficit issue, it does seem that European policymakers at the member-statélandl&

must do something to address this problem. Increased spending on cohesion and regional
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policy, including programs that prepare all EU workers to take advantage of the
opportunities presented by the expanded single market, might help, as couldedmplifi
hortatory appeals on the part of EU politicians in favor of free worker nograti
However, a detailed examination of how well these programs and appeals haw iworke
the past would be necessary before any such recommendation could be made, thus
providing at least two more interesting courses into which this analysis canichbr

In conclusion, a considerable amount of work remains to be done on this research
agenda and it could move in several exciting directions depending upon the outcomes of
forthcoming investigations in this area. This analysis makes substamndgas sh the
correct direction, but once again there is much more to accomplish on this subject.
However, one issue described in the introductory chapter remains to be elucidated here:
the question of whether this research does anything to make the politics of worker
migration a more conventional topic in the discipline. The answer to this question should
likely be a qualified yes; while this analysis determines that ogptablic policies can
impact the magnitude of intra-EU worker migration, it does not contain mangsiags
for what future EU or member-state policymakers could do to affect the size or
compositions of these flows. Again, some of the most effective policy tools for
accomplishing this goal will not be available to EU decision-makers in thefustnd it
is unclear what should replace them. Future research may be able to shedsoonme lig
this question, and hopefully many more investigators will soon be interested in

addressing this matter.
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Table 5.1: Comparative Information on Various CEEC10 Migration Forecasts

Author(s) Target Area Estimated Migration Flow
Ortsey (statistical model) EU15 1.4 percent in 2004-2030
Ortsey (systems model) EU15 1.3 percent in 2004-2030
Alvarez-Plata et. al. (2003) EU15 3.6 percent in 2004-2030
Boeri and Brucker (2000) EU15 4 percent in 2002-2030
Bricker (2001) Germany 2-3 percent in 2002-2030
Fertig (2001) Germany =1 percent over 20 years
Hille and Straubhaar (2001)EU15 0.2-0.4 percent per year
Ortowski et. al. (2001) Austria 187 to 302 thousand over 10-12 years
Zaiceva (2006) EU15 3-5 percent over 10 years

Note: unlike Table 2.1, this graphic only includes studies where the CEEC10 comprise
the sender countries and (with the exception of the Zaiceva piece) themasear

guestion uses a strictly econometric approach. This tactic is utilized intonteke the
results of these investigations as comparable as possible; additionallgséhad

model’s results for each author’s forecasts is listed here rather tha teyr

alternative projections for the same reason. Please see Table 2.1 for amuoletec|ist

of past studies of CEEC10 labor migration.
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! Since macro-level neo-classical economic modefsigfation often contemplate labor shortages in
receiver countries as pull factors for worker moeatmone might hope to test the relevant hypothesis
related to this concept and theory using the miaitistical model described in Chapter 3. Howevsgan
be seen there, the absorption capacity variab&esacollinear with the employment variables thatt
camouflage the expected effects between the ladtéables and change in net migration. Perhapsisae
version of this research might be able to constaumttter operationalization for absorption caya¢abor
shortages) that can avoid this difficulty.

2 Unfortunately, no variables associated with the Beonomics of migration theory could be incorpedat
into the statistical or systems models as thabaatiould likely require their complete restructygrito
accommodate the assumptions of this theory. Howewvrture iteration of the systems model using the
family unit as its base might be assembled to eeploe utility of this theoretical framework.

3 Although the institutional and cumulative causatinigration theories are briefly summarized by this
analysis’ literature review, neither one of thesians provides the theoretical basis for any ef th
variables included in the models. Still, it shobkInoted that cumulative causation theory impjicitl
contains some positive feedback loops (e.g., theshof skilled migrants in a receiver area encmas
later such migrants to settle in that same redioet) could be investigated using systems modeling.

* This reversal of network theory that one mighiiling to term the “saturation hypothesis” is degeg
of further study because it seems to refute theomble contention of network theory that socigiteh
and intra-migrant group relationships should maleasier for same-group migrants to make the tiansi
to the receiver economies. On the other hand, camsanse would dictate that an influx of too many
worker migrants to an area with too few jobs waulake it more difficult for later arrivals to findosk.
Hopefully, a modified rendering of the absorpti@pacity variable or something quite similar to dud
allow a future analysis to clarify this matter mamnclusively.

® By contrast, the political and policy dichotomauasiables do not seem to interact very much with th
country-specific ones as the former tend to keej #ignificance and relationship direction witke th
dependent variable regardless of whether the lateeincluded in the model (numbers omitted, but
available upon request).

® In addition to these subsequent policy and paliti@riables, the two gravity model-inspired regoes
(distance and border) are also insignificant ptedécof migration rate. It should also be noted tha
although this model does not test for the potentialemocratic donor-country migrants moving to
authoritarian receiver countries, one would expleat relationship to be negative or non-existent.

" Another theory described in the literature reviat does not receive any attention from the ctirren
research’s models is dual labor market theory.e&dhal labor market theory is concerned with tipesy
of jobs that migrants take in their receiver ecoigsmone implication of any discussion of splittihg
relevant portions of a revised systems model tdieip deal with the skills and education requirfed
certain positions is that dual labor market theoight be incorporated into that analysis. This argnt
should be kept in mind while perusing the systerodehfuture improvements section of this chapter.

8 At the end of this chapter, Table 5.1 lists seMienportant previous forecasts of CEEC10 net migrat
from the literature review along with the outcondesived from this analysis in order to locate #hgelr in
the pattern created by previous investigationisfquestion.

° One topic that sometimes arises when discussiligypmaking, especially in a situation such as the o
surrounding CEEC10 migration potential forecastemgtit appears that politicians systematically
discounted the guidance that their advisors pravitiem, involves the use of expert analysis by
politicians. This issue is especially contentiolsew these instances involve the utilization of redtu
science research, such as in the disagreementsisding climate change policy, the epidemiologliTeds
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between environmental chemical exposure and catieedangers of secondhand smoke, and the safety of
dietary supplements. Unfortunately, there is adtlsame evidence (Mooney and Kirshenbaum, 57-éQ) th
suggests that policymakers are liable in thesatitos to “cherry-pick” the information that supfsotheir
predetermined conclusions rather than weigh athefest-available data and make decisions bas#teon
relevant facts. If this contention is correct whietomes to evidence derived from the natural sEenit is
unlikely to be any different when it comes to sbsi@entific evidence. However, both social andunait
scientists have the same professional and etléspbnsibility to pursue factual knowledge usinghibst
methodologies and practices that they know regasdi¢ how (if at all) it might be used by politingand
other policymakers. As this author was told infirist semester of studying public policy, all yoancdo as
an analyst is the best job possible; what happegeur report, along with its data and conclusi@iter it

is released to the client is out of your hands.

191t should probably be mentioned at this point thatording to the statistical model, the existesfcan
intrastate war can also significantly impel morgrants from one place to another. However, it is
extremely unlikely that a country would start amed conflict to drive out migrants or attract themthe
relevant host country.

M This argument is almost certainly true of the pamgthat was recently under consideration by the
Spanish government to encourage Romanian workeantgyto return home. This program would have
been modeled after the one they utilized to pemsiadin American immigrants to leave Spain during t
recession of the late 2000s and early 2010s (Lwug2809; Donadio and Schwartz). As part of the
literature review indicates, there is also somdimpieary evidence that the overall migration of CGEE
workers to the EU15 countries decelerated condidiechue to these global economic troubles (BBC News
2009a; Donadio and Schwartz).

12 A Eurosceptic might assert that the EU should dbarits plans to bring more countries into the
organization and create a single market for labsudh heavy resistance to these ideas exists. The
intention of the EU’s leaders to continue thesgqmts would likely be taken by that Eurosceptic as
evidence of the elitist nature of the Europeangmioand a manifestation of the democratic defigbfem
(McCormick, 141-149) described earlier. However sinnainstream European politicians seem committed
to one degree or another to these causes, so ierkalhtions to these problems must be explored.

13 This idea is also inspired at least partly byAieerican government’s post-NAFTA trade adjustment
assistance programs that are designed to help vgonke can demonstrate that they have been digplace
from their jobs due to increased free trade withd@a and Mexico (Baicker and Rehavi, 241-243).

14 Some individuals might contend that the eviderarecerning the economic advantages of the single
market have been public and well-known for a Idntetbut that average Europeans simply do not learn
much about what the European Union is or does. Kiiosvledge deficit (McCormick, 136) issue has been
a challenge for federalists and other pro-Euromtamdr some time now, and is unlikely to be solved
completely in the near future.

15 please note that this endeavor’s contributiortbéditerature on worker migration more generahg a
the specific question of CEEC10 post-accessionatimn potential are discussed in the first mairtisac
of this chapter.

16 Although there is some doubt (McCormick, 145-1#@) European voters pay much attention to what
the EU does when they decide for whom to voteMhg 2010 election in the German state of North-
Rhine Westphalia provides evidence that they de ahput that under certain circumstances (Kulish).

7 Another source of the apparent inconsistency bewhetoric and reality in this situation is rethte
the time horizons often placed on the policy oéfreorker migration. Generally, the idea of an open
market for all of the means of production has béenorically placed in some far-distant perfectifet
when the benefits of that development can be edjbyeall EU member-state citizens. As a politicigims
rather easy to be in favor of such a utopian notitmwever, it is quite another matter for the induals
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who must pay the (hopefully short-term) costs efting that market and facing their wrath at subeat]
elections. Again, the divergence here does notatdiany sort of hypocrisy on the part of EU15
politicians, but it does demonstrate the differeneveen the generally enjoyed benefits that supher
single market scheme and the specific, directedrantediate costs of implementing it.

18 One might also be persuaded to understand thik batween reality and rhetoric as evidence of
domestic-level interest group or ideological coritfmet between the industries, organizations andgtipal
parties that would have benefited from an exparsitegle market and those that would have been harmed
by it. A productive line of future research mightiude a comparative case study (possibly usinigngol
data) between countries that activated and rejebteftee labor mobility derogation in 2004 and 260
observe what sorts of differences might have lethéadecisions that these countries made.

9 The two-level game idea may also allow one to liypsize about the reasons for why the staff and
leadership of the European Commission seem to bleetorically devoted to the free migration of werk
but still develop programs to keep many of the weskwho might benefit the most from that policy at
home (e.g., special job training programs for patéirly depressed regions; agricultural subsidiesinall
farmers). These programs may be a response to derbgrmember-state politicians who must assist thei
economically disadvantaged citizens in exchangéhferr votes and to demonstrate the utility of Eté to
those voters (who will hopefully support their ctrigs’ membership in that organization). Once again
combination of specific incentives and the two-leyeme perspective could allow one to clarify an
apparent contradiction between the behavior andratnts of European policymakers. In fact, casaystu
research should be undertaken in the future tami@te whether this hypothesis is reasonable.

% Many of the future research suggestions desciib#ils section could apply equally well to the dlase
systems model, but these proposed improvementeparated out here for expository purposes.

2L Given Iceland’s recent application for EU membargBBC News 2010), there may be an even better
reason to include this country in the statisticabel’s data set (i.e., this action would avoid dloable
extrapolation problem inherent in the CEEC10 priiges if one desired to forecast Iceland’s post-
accession worker movement). However, it shouldrbited if one wanted to be totally consistent here
with the practices adopted for predicting accesstatte worker migration.

22 A follow-up study that would be interesting bubptematic to complete would be to check the acgurac
of the statistical model’'s forecasts against thelmer of CEEC10 workers who have actually arrived in
Germany (and the rest of the EU15 countries) SBIEEEC8 accession. While the migration data for
Germany are available from tisatistisches Bundesafaind for the EU15 countries from Eurostat), the
problem is that the model is geared towards crgatiadium to long-term predictions. It has only baen
few years since 2004, and it would be inapproptiatey to draw solid conclusions about its perfance
using the first few years of post-accession workegration data regardless of what those resultsetliout
to be.

% Since Iceland is already part of the Schengen @fe&€ormick, 160; Poole, 163; Hailbronner, 73-74)
and its economy is considerably more prosperoustti@se of the other current applicants, the
implications of the next several sentences do pplyao that potential member state.

4 Another potential extension and improvement te thvestigation would be to deal with the post-CBEC
deflection effect that altered the distributiortloése countries’ worker migrants in the EU15 ecdrsm
Part of the literature review chapter of this stumtjicates that this phenomenon has been obsendd a
some updated distribution numbers are availabl&é$R11; Boeri and Briicker 2005, 11, 14-16), bus¢he
figures are not reported for one particular base garrently. In order for this research augmeatato be
accomplished, one would need to drop the assumpfiarpre-accession knowledge base and gather
consistent distribution data from post-2004 lalwocé survey and national census reports. Thisveteyd
certainly be necessary if this study were to exptmdoncerns to individual member-state level veork
migrant distributions, but it might also improvestbverall EU15-level projections depending on how
greatly the deflection effect attenuated the pradante of Germany as a migrant-destination country.
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Obviously, the accuracy of that contention would Im® known until after the forecasting period had
expired, but it might be worthwhile to perform thedternative projections anyway as a comparisaheo
ones that are reported in this investigation.

% Any model that tracks gross migration to and freweiver countries can be modified to follow both
simultaneously. However, this alternative model laddae constructed around the notion of gross rather
than net migration, which is the reason for thegjleage choice in this sentence. It should also bednizere
that statistical models that use gross in and aration rates to and from the receiver countrietheis
dependent variables would be necessary to opeaditierthis systems model. In fact, some statistical
modeling may be necessary to operationalize amlyeofiew relationships described in this sectiothef
conclusion.

% One could also utilize age as an explanatory blim the systems model to investigate the efféis
aging societies have on economic growth, employnserd migration rates. The initial expectations of
such a model would be that aging societies woule: [sdower economic growth and a need to attract
migrants to replace retiring native workers, but aoamprehensive exploration of these ideas musitawva
future version of this research.

2" This argument ties into the “brain drain versuaimigain” or “brain circulation” debate (Straubhaad
Wolburg; Favell et. al., 11-13) referenced in thevious chapter’'s baseline systems model new
relationships discussion. These concepts shouldencbnfused with “brain waste” (Brucker and
Damelang, 30-31), which is when high-skill migratatke low-skill jobs in the receiver economy.
Additionally, some low-skill migrants may be necassto fill jobs that native workers will not acadpr
whatever reason (Massey et. al. 1998, 28-34). Hewehis extension of the present research is less
interested in these workers than the highly-skileds and are left aside for the moment.

% Even though this outlook is a highly Eurosceptimaé and is not held by most members of the Europea

public, the Eurosceptic position does manage tactsome electoral support, especially during vfe
the European Parliament (Dinan 2005, 5, 271-272).
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