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ABSTRACT

Scientific outmigration or ‘brain drain’ from Bulgaria has increased considerably
after the downfdl of communism in 1989. The problem is exacerbated by the lack of
reliable estimates of both the red extent of the phenomenon and the factors that contribute to
it. The present study utilizes data sets from two large surveys of potentid emigration of
scientists and engineersin the capitd Sofia. The first contains data collected shortly before
the events of 1989 (n=1,017), and the second has comparable information four years after
the trangtion (n=711). Disposition among scientists and engineers to leave Bulgariaand
work abroad has not changed substantially between 1989 (10%) and 1993 (12%). What
differsisthat several waves of brain drain have atered the age structure of R& D manpower.
Findings from severa OL S multiple regresson models using the 1993 data reved that
potential emigration is postively affected by being mae, knowledge of English, and
assessment of the *Panov Law.” Among the predictors that have a negative effect on
potentia brain drain are utilization of scientific results, evduation of the genera
perspectives for Bulgarian science, and standard of living. The dow speed of reforms and
low sdaries are the leading reasons for the decison to emigrate. U.SA. isthe preferred

dedtination for long-term employment abroad.



INTRODUCTION

From the point of view of the future democratic development of Bulgariaasa
modern European nation it is of grest, if not vital, importance to preserve the creative
research and development manpower potentia. Limiting this capacity could have tragic
long-term consequences for the country. Regrettably, scientific emigration hasincreased
consderably after the democratic eventsin 1989 due to continued palitical ingtability, the
dow pace of economic reform, cuts of funds and personnd in research indtitutes and
univergitie(tightening of the labor market) and, of course, grester openness. The Minigter of
Science and Higher Educeation Prof. N. Vassliyev sad in interviewsin a popular newspaper
(‘24 chasa) and in apopular science journd (‘Naukai obshtestvo’) in February 1992 that in
1990, 7,000 people and in 1991, 5,000 Bulgarians (total of 12,000) with scientific degrees or
holding scientific tenure emigrated. Thisis undoubtedly fase because only 30,000 people
have scientific degrees or pogition in the country. It however underlines two important
things. Firg, the government is redly worried by the brain drain which is obvioudy taking
place. Second, there are no hard data to estimate the real extent of the phenomenon or the
factors thet determineit.

This research aims to overcome the lack of systematic study of this phenomenon by
providing empirica description and analyss of emigration trends, changesin living and
professond conditions in Bulgarian science after 1989, their perception on the part of

researchers, and formation of readiness to emigrate, or potentia emigreation.



THEORETICAL FRAMEWORK AND PAST RESEARCH ON BRAIN DRAIN

Brain drain is usudly alabd used to describe the emigration of highly quaified and
otherwise talented professionas from one country to another. It isa part of the broader
process of internetiona migration (emigration, or outmigration typicdly is the process
viewed from the donor country’ s sandpoint, while immigration is the reciproca view from
the recipient country’ s standpoint). There are two broadly conceived approaches to defining
emigration - the legd and the Satidticd. Thefird classfies as emigrants persons who
formally change their legd datus (i.e., acquire new citizenship or & least permanent
residency). The second uses the factua presence or absence of individuas as anindicator of
emigration.

The UN definition of emigrants envisages persons who sgttle permanently in a
foreign country or reside there for a period longer than one year. Thisis consdered the best
way to establish factud ( or real ) emigration especidly in demography.

Potentid emigration, dthough largely debatable as a concept, is often understood as
related to adeclared intention or desire to reside for alonger period outside the home
country (Y. Kaltchev, S. Tsvetarsky, 1991:5).

It isjudtifiable from the point of view of the present study to regard as potentia

emigrants researchers who ether express intention or desire to |leave for aforeign country,

or who are absent at the time of study, for a period longer than sSix months. The extreme case

of thisiswhen potentid emigration is combined with horizonta mohility, i.e. when



someone looks for ajob irrespective of his quaification or is concerned with getting
permanent residence in aforeign country on any conditions (i.e. even without practicing his
or her profession).

Emigration as amore general concept istreated in the literature (see H. Domozetov
et d.,1990) as a process congsting of three phases.

1. Formation of disposition to emigrate.

2. Decision-making after assessment of the Stuation.

3. Execution of emigration behavior.

The last stage will not be considered in the andysis since it marks ( either when
formdly applying for change of citizenship or when extending the stay over one year) the
trangtion to actud emigration.

The broadest scheme to be employed is the "push-pull” theory, or the explanation of
scientific emigration as being caused by both repdling factors in the country of origin and
attracting factors in the more developed country of destination. More concretely A. Portess
conceptua framework, which incorporates "push” and "pull” determinants of brain drain
and macro and micro levels of analys's, condtitutes the theoretica basis of the present
research. Portes distinguished three types of determinants of brain drain: 1/ primary(pull
factors from the recipient country); 2/ secondary (push factors from the donor country); 3/
tertiary(individua decision factors - professond achievement, life Situations, etc.). Thefirst
two operate on amacro, while the last - on amicroleve (Portes, 1979). Emphassin this

paper will be put on tertiary determinants, athough descriptive statistics about primary and



secondary factors will be used as supplementary explanatory resource. The study focuses
mainly on push factors ( i.e. conditions within the donor country that facilitate emigration).
The angle "pull" indicator to receive closer scrutiny will be the orientation of potentid
emigrants to a particular country.

The phenomenon of brain drain has been extensvely studied, especidly in the 1960s
and 1970s, mainly because of concern that the lag between devel oping countries (the typica
‘donors’) and industridlized nations (the usud ‘recipients’) might be widening. These
studies have dedlt with other than Eastern European migrant flows of professonas or
students. The bulk of the research focuses on immigrant researchers and studentsin the U.S.

Fortney provides a comprehendgve description of the historica inflow of outstanding
professonasin USA up to the early 1970s. She ddlineates four distinct periods, out of
which the most beneficid for the development of American science was the time span from
1930 to 1941 associated with the escape of many brilliant scientists from the excesses of
Fascism (see Fortney, 1972:51-53). She dso pays atention to an important factor for
regulating immigrant flows of highly skilled persons - the changesin immigration
legidation of the recipient country.

The studies of brain drain in the past demondrate the diversity of factors and
influences on the process, aswell asthe difficulties of trying to encompass separate migrant
flows under acommon theory. Despite this, some broad explanatory schemes have emerged.
For example, it iswidely accepted that there are two groups of stimuli - "push” and "pull”,

which interact on the decison to emigrate. As Lakshmana Rao points out, these refer to



differentias between the country of origin and the country of destination in terms of sdary
levels, wage structures, logistica support, political and ingtitutiond stability, opportunities
for mobility and change (Lakshmana Rao, 1979.5).

What mogt of the empirica studies seem to converge on isthe stronger effect of
"push’ factors, the main of which isthe internd sructurd imbaance in the donor country -
it educates more professionas than the economy or the job market can absorb. Thus Portes,
citing several sources, concludes that the case of Argentinean doctors, scientists and
engineers speeks of atension, which amounts to training more professionas than the current
development of the country can accommodate (Portes, 1976:497-499). Analyzing datafrom
aUNITAR multi-national comparative study of students, stay-ons and returnees from a
number of developing countries, educated in the U.S., Canada and France Glaser and
Habers come to asimilar conclusion about "...imbal ances between the educationd system
and the economy, o that the number of professonals outstrips opportunities, will result in
many departures’(Glaser and Habers, 1978:50). Interestingly enough, the same authors
provide compelling Satistica evidence of the erratic relaionship between economic
development (measured by GNP per capita and annua growth rate) and brain drain - the
pattern isirregular and does not support previous views that the less devel oped the country
the greater loss of professonds it will experience (Glaser and Habers, 1978:29-33). Of
course, long-ranging inferences cannot be made only from a sample of countries, but these

datistics show the complexity of explaning brain drain.



While the above mentioned determinants operate on a macrolevel, severd empirical
studies (chiefly surveys) have focused on reasons for emigration of scientists or students on
an individua (micro) level. Grubd and Scott, for instance, report a study of 517 British
scientists who stated that the most important reasons for them to migrate to Americaare
greater professond opportunities, higher sdaries and dissatisfaction with working
conditionsin the UK (Grubel and Scott, 1977:60). Tests of significance were not conducted,
however, and since these were not weighted responses, the interpretation is limited. Despite
thisfact, Grubel and Scott point to an important specificity of scientific labor markets: they
are more internationdized, comparativey small, well-informed, and permit relatively higher
mobility as compared to other occupationa labor markets (Grubel and Scott, 1977: 22-24).
Going back to the individud level factorsfor brain drain, Lakshmana Rao, for ingtance, has
discovered in amail survey of foreign sudents in Audtrdia that among the strongest
predictors of intention to work abroad after graduation were working conditiong(potential
income, living standard, quality of jobs available, number of jobs) and professona needs -
contact with eminent professonds, status of professionds, equipment (Lakshmana Reo,
1979:126-127). The same effects were found in the UNITAR multi-nationd survey,
reported by Glaser and Habers (Glaser and Habers, 1978:91).

The discusson of trends of migration flows of quaified manpower in the research
literature reved s two relevant for the present study descriptive characteristics of this group -
the sources of brain drain, and the comparison of thisto other subpopulations. As

Lakshmana Rao has clarified, there are two groups of brain drain: 1/ trained professonasin



the donor country who join the work force of the recipient developed country immediately;
2/ students from developing to developed countries who decide to live and work in the latter
(Lakshmana Rao, 1979:3). | will be sudying only the first group of potentid emigrants.

Further, as the results of computations for eight countries demonstrate " scientists and
engineers are on the average ten times as alikdy to emigrate to the United States as are
people from other occupations'(Grube and Scott, 1977:80). Moreover, within the group of
professonds potentia emigrants represent an academically superior subgroup (Portes,
1976:502).

Depite the ussful highlighting of significant determinants of international migration
of highly qudified labor force, the classca empirica research on brain drain discussed so
far, fals to adequately address the issue of how mgor industrid or politica transformations
reshape labor markets, which provides an impetus to increasing emigration of scientists and
engineers - avery pertinent relaionship from the point of view of what hgppened in
Bulgaria after November 1989. One clue as to how to approach that problem can come from
labor market research outsde the "brain drain tradition” (for acomprehensive review see
Kaleberg and Sorensen(1979); for a distinction between occupationa internal and externa
labor markets see Bridges and Villemez(1991)). An insghtful andysis by Noyelle(1987) of
the recent trend in American economy towards decline in the role of the internd labor
market and the increasing reliance on the externa [abor market could provide better
understanding of the process, which occurred in the scientific labor market in Bulgaria

during the pogt-trangition period.



BULGARIAN BRAIN DRAIN IN THE CONTEXT OF THE TRANSITION TO

DEMOCRACY IN EASTERN EUROPE

The problem of outmigration of highly quaified specidigtsis not only Bulgarian, to
be sure. Other Eastern European countries have recognized the dangers of an increasing
emigration wave among their researchers and engineers too, athough studies are scarce. As
witnessed by the report on Hungary at the UNESCO meeting on brain drainin Venice, Italy,

in November 1991 (Brain Drain Issuesin Europe, 1991), the first Eastern European country

to introduce market reforms is experiencing a "fourth wave' (after 1930s, 1945-9, and 1956)
of emigration of researchers, beginning as restraints on travel aboroad were lifted, especialy
with Austria and Germany. Since 1979 the number of Hungarian researchers employed
abroad has continualy increased, especidly the fourfold increase from 1982 (608) to 1986
(2,512). In 1991 the estimate was 4,500 or 15% of the Hungarian Academy of Sciences was
employed abroad. The Stuation isameatter of Smilar concern in other former socidist
countries. An articlein "The New York Times' in July 1993 quotes figures of the Russan
Academy of Sciences, which are sartling - 80% of the country's top matheméticians have
emigrated, and about 80% of the scientists firmly wish to work and live abroad (Leskov,
1993:A15). Thisinformeation, however, is quite unreliadble. A study of the "brain flight" in
Polish science in 1991 reveded that about 10% of the researchers from the 8 largest centers
had emigrated (Hryniewicz et d., 1992:45-46). The last is probably the only serious piece of

research on brain drain in the region after the democratic events, but atogether the fact of
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the matter isthat there has been aninsufficient number of published representative sudies
on scientific emigration from Eastern Europe after the radicd transformations in 1989.

In order to understand the increase of brain drain from Eastern Europe after the
events of 1989, we need to bear in mind the broader socio-economic context, aswell as
the structural factors within the R& D sector that contributed to it. Four years after the
downfal of communism the vast mgority of these newly independent states were

experiencing severe economic and financid difficulties. For example, none of these

countries has met the Maastricht criteria for incorporation in the European Union in 1993.

The average inflation rate for the 10 transition economies that had a Europe Agreement
(EA) was 105.6, well short of the criterion of 3.2. The average interest rate for the same
sates was 44.5, or well above the criterion of 9.1 (Andreff 1999). At the same time the
attempted ‘ shock therapy’ in Bulgarialed to a 16% unemployment. The Stuation was
further exacerbated by the gridlock in the palitical environment (Spenner et d. 1998:
602-603).

Another reason why the conditions in 1993 were ripe for emigration of the most
productive researchers was the mismatch between the high manpower potentia and the
low funding of research (low saaries, outdated equipment, inadequate capital investment,
irregular funding for purchase of materias and substances). Especidly glaring wasthe
conscious effort by the communist party establishment on the eve of the 1989 eventsto
"produce’ a disproportionately large number of scientists and engineers by common

world standards. The former socialist countries, for instance, occupied the top positions
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in aranking of countries according to the proportion of R&D personnd in the total
population (Table 1).

Throughout the 1980s the R& D expenditures, dthough fairly high in rdative
terms—about 3 percent of GDP (Simeonova 1995), were nearly not enough in absolute
terms and gpparently insufficient to provide cutting-edge equipment, materias, and
facilities, snce the bulk of this support was spent on sdaries. The funding Situation
markedly worsened in 1991, when the so-called ‘ contract salary’ was introduced for
indtitutes within BAS and the share of budget alocations for R& D went down. Concurrent
with this trend was the decison to cut the staff of BAS as part of the ‘restructuring’ of the
Academy. Thus, the total staff of BAS was reduced by about 34% for the period 1990-1994

(Simeonova 1995: 763).

Findly, the changing labor market Situation for scientists and engineers created a
favorable condition for increased mobility and migration, both internal and externd. The
democratization of the palitica system and the restructuring of the state- planned economy in
Bulgarialed after 1989 to a destabilization of the nationd interna occupationd labor
markets and the exposure of those employed in R&D to the impact of the internationa
(externd) scientific labor market. This created prospects for greater mobility opportunities,

and was accompanied by a better sense of the supply and demand mechanisms operating



TABLE 1: Number of R& D Personne by Countries Compared to Total Population
(Source: UNESCO, Statistical Yearbook, 1991. Paris, 1991, Tables 1.1 and 5.16)

Country Population R&D Personne % of Population
(in thousands) (in thousands)
1.GDR 16630 127.449 0.77
2.USSR 287630 1694.400 0.59
3Bulgaria 8989 50.585 0.56
4.Japan 123116 636.817 0.52
5.Poland 37854('89) 181.000('85) 0.48
6.Czechodov. 15650 65.475 0.42
7.USA 247350 950.000 0.38
8.Yugodavia 23695 78.704 0.33
O.lsrad 4520 14.173 0.31
10.Norway 4227 12.100 0.29
11.Sweden 8500 22.725 0.27
12.Netherlands 14835 37.520 0.25
13.Canada 26220 61.130 0.23
14 Augrdia 16830 38.570 0.23
15.Switzerland 6647 14.910 0.22

Notes. Data are for 1988-89, except where indicated otherwise. The 15 countries are
ranked by sze of R&D personnd (scientists and engineers) as a percentage of the total
population. Only aproportion of the total R& D personnel in the socidist countries works
in the nationa academies.

on specidized labor markets. It dso, however, meant stronger exposure to competitive
processes both on the national and on the outside labor markets. The changed labor market
gtuation - the opening up to the international market of scientific labor as aresult of the
newly acquired freedom to live and work abroad - proved most advantageous for the
relatively younger researchers who were familiar with modern methods and technology,

knew foreign languages, and were confident in their talents. Many of them decided to |ook
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for opportunities abroad, where they could better achieve their professiona and persond
goals. The representatives of the old dite with minor exceptions were either not sufficiently
qudified in terms of knowledge of foreign languages or in too later sagesin their
professonal careersto take such aradica step. Therefore, the vast mgjority of this group
preferred to cling to the well-established positions they dready had in Bulgaria, epecidly in
view of the ingability and tightening of the nationa |abor market as aresult of the sharp
drop in budget dlocations for R& D and of the recurrent cuts in scientific personnel.

Most past research has not specifically dedt with emigration of researchers from
Bulgaria since November 1989. Three studies - two by the Central Statistical Bureau in

Sofia (Kaltchev and Tsvetarsky, 1991; Ochakvani promeni v migrats onnoto povedenie na

nasdenieto v Bulgaria(Expected Changes in Migration Behavior of the Population in

Bulgaria, 1991), and one by the then National Institute for Y outh Studies (Mladezhkata

emigrasa:1990(Y outh Emigration:1990), 1991) - provide figures on emigration as awhole

and on youth emigration. The surveys by the Centrd Statistical Bureau supply awedlth of
information on demographic characteristics, human capitd and occupationd variables, but
do not ded with individua leve reasons, which bear upon the disposition to emigrate, with
the exception of purpose of travelling aoroad. Thiswas due to time limitations, Snce the
short questionnaires were filled out by departing Bulgarian citizens a customs checkpoints
at severd ports of entry. The study of youth outmigration captures avariety of sociologica
and psychologicd factors, which influence individud migration decisons, but does not

contain reliable criteriafor distinguishing the group of young scientists and engineers, on the



one hand, and is narrowly focused on only one age group - those between 18 and 33 years of
age, on the other.

The only other mgjor study on potentiad emigration of "scientific workers' - a
category ill used in socid sciencesin Bulgaria, was a survey completed prior to November
1989 in the capital Sofia and the follow-up survey in 1993. The latter sudy titled
"Emigration and Mohility among Scientistsin Bulgaria a the Beginning of the 1990s’ was
designed as alongitudina survey to repeet the 1989 representative study, and was
completed by the Indtitute of Sociology in Sofiain May 1993.

Datafor red emigration of research manpower potentia have not been available.
Figures provided by various sources differ condderably and are unreliable. Estimates of
potential emigration of the envisaged universe dso vary. Thisislargdy dueto the
difficulties in doing such research, to the questionable nature of collected informetion (the
issueis, after adl, asengtive one) and to the lack of good data bases.

Thus, thereisalack of sound knowledge about the effect of the opening up of
Bulgarian society on outmigration of quaified manpower, which furthermore prevents
investigation of trends. To fill in these gaps, the present study will try to answer the
following research questions. Has the profound socid change, which happened in 1989 (the
downfal of communism and the trangition to democracy) led to increased levels of
emigration of scientists and engineers in the subsequent four-year period? What is the
gpproximate extent of thisbrain drain, and is it differentiated among branches of science and

research establishments? How isit related to the demographic and occupationa

15



characterigtics of the studied group? How are perceptions of labor market restructuring, of
living conditions, of economic and politica changes related to dispositions to emigrate? Has
there been a sgnificant shift in the impact of explanatory variables that account for potentia

brain drain from 1989 to 19937

HYPOTHESES

Theinterrdationships among these variables are likely to be complex with no easly
discernable patterns of interaction. Nevertheless, past research ( see Hr. Domozetov et d .,
1990; Tchadakov and lolova-lordanova 1993) ) suggests that we should expect the
fallowing:

Hypothesis 1: Y ounger researchers ( age group 31-40 ) will be more likdy to fal

into the category of " potential emigrants . Researchers between 41 and 50

will belesslikely to do so, while researchers 51 and above will be lesst likely.

Outmigration of younger scientists has vitd negative implications for the

reproduction of R&D manpower.

Hypothesis 2: Never-married and divorced scientists will be more prone to consider
emigraing.
Hypothesis 3: Men will be more likely than women to express a digpositionto

emigrate. Testing this hypothesisisimportant for finding out whether the present
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favorable gender composition — as compared to some other countries - will be
preserved in Bulgarian science.

Hypothesis 4: Publication activity will relate positively to digpositions to emigrate.

Higher professona sdf-assessment should positively affect potentia
emigration. The rationde behind this hypothessis that it adds the quditative
dimengonto brain drain (i.e. it is crucid to know not only how many, but
whether the most talented scientists and engineers would leave).

Hypothesis 5: Knowledge of English will postively affect digpostion to emigrate.

Severd sudies of brain drain in other countries have shown that knowledge of a
foreign language (the language of the recipient country) is probably the
strongest predictor of emigration behavior (Rao 1979).

Hypothesis 6: Representatives of the natural sciences and the gpplied sciences will exhibit
higher propensity to emigrate than socid scientists, because expectations are that
they have had more international contacts and that their knowledge is more readily
convertible making it easier for them to specidize and find jobs. Furthermore,
potentia brain drain from the Bulgarian Academy of Sciences will be lower than
that from Sofia Univergty, The Higher Inditute of Economics and The Technica
University. This might have implications for science policy.

Hypothesis 7: Dissatisfaction with living conditions (low payment, lack of prospects

for materiad wdl-being) will likely increase potentid emigration.
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Hypothesis 8: Dissatisfaction with the state of the economy and with the generd sate of
science within  the country will be high. It will be rdated to
disposition to emigrate. Overal neglect of science and technology during this period
of socid cataclysms has promoted a sense of frudtration, "weightlessness’, and
futurel essness among scientists and hence a digposgition to seek ways for individua
affirmation and prosperity outsde Bulgaria.
Hypothesis 9: Evduation of the future perspectives of the employing scientific unit will be
negetively rdated to disposition to emigrate.
Hypothesis 10: Orientations to particular countries and regionswill vary. Neverthdess it
is expected that the most attractive country for resdence and work will be USA.
Thus, digpogtion to emigrate is anticipated to be positively predicted by
preference to work abroad in the United States.
Of the other countries Canada, Germany, England and France should figure as target
countries, although the order of preference remains uncertain. It is reasonable to make
such a prediction, since financid and job opportunities are greater inthe U.S. Also
respondents had much better information about immigration laws and regulations in 1993
than in 1989. The quotafor green card holdersin the U.S. is set at 25,000 for any
individua country - much larger than the actud number of immigrants from Bulgaria
(see 1992 Statistical Y earbook of the INS.Annual. October 1993(P),Fiches 1-3). Further,
the U.S. immigration policy is classfied as "open door" in comparison with the "closed

door" (restricting legal immigration) policies of a number of Western and Northern



European statesin the early 1990s (see Segd, 1993:135).

Findly, it is expected thet the level of potentid emigration will be about the samein
1993 and in 1989. This propostion will not be tested formally, because the two questions
measuring potentia emigration in the 1989 and the 1993 surveys respectively are not fully
compatible. Neverthdess, these crude measures should give us an gpproximate indication of
whether expressed desire to stay abroad for alonger period will be the same shortly before

and four years after the trangtion.

DATA AND METHODOLOGY
Data

The data used in this research are drawn from two main sources - the study of
potential emigration of Bulgarian scientists and engineersin 1989 and the representetive
survey "Emigration and Mohility among Scientists in Bulgaria at the Beginning of the
1990s". The first data source will be used only for background information and descriptive
evauation of emigration trends and patterns. It is a representative survey which collected
information from 1,017 scientists and engineersin the greater Sofia area shortly before
November, 1989 on avariety of questions concerning plansto travel aoroad, living
conditions, professond situation, attitudes to the eased passport regulations, satisfaction
with the economy, satisfaction with the state of science, and severd others.

The second and main data source permits the direct testing of the research

hypotheses and limited comparisons with the pre-1989 stuation. It was largely modeled asa
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trend survey, repeeting to a substantia degree the sampling procedure, the construction and
the adminidiration of the questionnaire of the survey in 1989. Asin 1989, a one-stage
gratified random sample was drawn from the same four scientific organizations (BAS, Sofia
Universty, The Higher Inditute of Economics, The Technicd Universty). A dight

difference was that money and time condderations in 1993 led to areduction of the sample
Sze, which somewhat affects the sochastic error (a bit higher in 1993). The actud sze of
the sample was approximately 8% (n=711) in 1993 as compared to the 10% sample
(n=1,017) in 1989, when the same population was somewhat larger. The 1993 survey is
representative of the mentioned universe.

The instrument was a sdf-administered questionnaire, condsting of 48 questions (45
closed-ended and 3 open-ended), most of which had multiple items, corresponding to
separate variables of interest. It closely matches the 1989 questionnaire (except for some
additiona opinion dicitation questions about events after 1989), and includes dl the
indicators of the variables, specified in the hypotheses. The only missing varigbleis
"decigon to emigrate’.

The validity of the 1993 survey is expected to be higher than that of the 1989 study,
particularly with regard to intentions to emigrate. This may be due to the fact that back in
September 1989 alot of scientists were till afraid to tell the truth because of the possible
negetive consegquences. The units of analysis are individuas, more specifically respondents,
fdling within the category of "scientific workers' - according to the till employed

occupationd description in Bulgaria
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Dependent Variable

The dependent(exogenous) variable is digposition to emigrate, or preferred stay
abroad. It is measured on a 4-point ordind scae, where vaues range from 1 "from oneto six
months' to 4 "for over 5 years' in response to question #15 from the 1993 survey "If you
have an opportunity to go abroad and could choose for how long you could stay there, how
long would you live and work abroad?Please, choose only one answer)".

Independent variables

I ndependent(exogenous) variables used in the present andysis fdl into four groups:
human capital properties of subjects; structural-occupationa characteridtics; attitudina
measures or perceptions of changes, and controls.

The human capital group encompasses the standard variables gender, marital status,
age, publications abroad, and knowledge of English. Gender is a dichotomous indicator
coded as adummy variable (1=mae, O=femde). Maritd status hes been collgpsed into two
categories "married” (coded 0) and "single” (coded as 1). Age was initidly measured as
continuous (number of years), but later grouped into five categories as ordind (though
collapsing datain generd is an evil to be avoided, sometimes it isjudtified to do so
depending on the specia research gods): 1=30 years and below; 2=31-40; 3=41-50; 4=51-
60; 5=over 60. Number of publications abroad was coded as ordina ranging from 1=no
publications to 5=more than 50. Knowledge of English was measured on an ordind scale

with the following categories. 1=don’t know English; 2=fair; 3=good; 4=excdlent.



The structura-occupationa block of variables included two dummy-coded
indicators. socid sciences (1=socid sciences, O=natura and applied sciences) and
inditutiond affiliation (labded BAS) with 1 coding for BAS and O for other scientific
establishment.

The attitudina variables set consists of three subsets of variables. Thefirst includes
three assessment questions about information facilities, utilization of results, and funding of
research. They are al measured on a three-point scae: 1=bad; 2=medium; 3=good. The
second subgroup consigts of four variables that dicit responses on afive-point Likert-type
bipolar scae ranging from 1=completely agree to 5=completely disagree. The variables here
are : evaudion of research funding; evauation of the difficulties to do science; evaduation
of decommunization (the Panov Law); and evauations of the perspectives for Bulgarian
science. An example of the two bipolar satements regarding the lagt variable is. “The
Stuation of Bulgarian science isimproving” versus “ The Situation of Bulgarian scienceis
grave and the perspectives are even gloomier.” The third and final subgroup of attitudes
concerns the factors for emigration of Bulgarian scientists and engineers. The three variables
here are lack of opportunities for initiative; low wage; and the speed of reform. Respondents
were asked to estimate the importance of each of those factors for emigration on a
dichotomous scae: O=unimportant; 1=important.

Two control varigbles are dso included in the modd. Thefirgt is an item that
measures the respondents percelved standard of life by asking them to describe their

materid wdl-being by sdecting one of four answers. 1= | hardly make ends mest; 2=My



lifeisdifficult; 3=My life is normd; and 4=l live very well. The second control varigbleis
destination country preference where the respondents were given alist of 16 countries or
regions and were asked to give a‘yes (=1) or ‘' no’ (=0) answer for each one. | will use only
the answers for the United States as a preferred country to work abroad.
Model

The modd for andysiswill be multiple OL S regresson which dlowsthe
examination of effects of the explanatory variables on the independent variable of interest
(preferable stay abroad). A series of nested modelswill systematicaly expand the blocks of
regressors and estimate their contribution to the prediction of potential emigration. The
sample regression equation to estimate the generd population regression modd will be:
Y =a+ bi* X1 + ba* X2 + bg* X3 +..b* X + €
where"Y" is"dispogtion to emigrate’, "d' isthe intercept, the "b's" arethe
regression(dope) coefficients, the"Xs' are the explanatory varigbles, "k isthe number of

explanatory varigbles, and €' - the random error term.

RESULTS

The 1989 survey on potentid emigration of Bulgarian scientists showed that
approximately 10% of the studied population has a strong dispostion to emigrate. Thisis
consgtent with the earlier report from the same study, which classified 9.8% of the

respondents as likely emigrants, using adightly more restrictive measurement (see Hr.
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Domozetov et a., 1990:79-82). The bulk of this group were comparatively younger
researchers, who were predominantly single. They further expressed ahigh leve of
dissatisfaction with the exigting conditions, higher than the average self-assessment of own
abilities, and predominantly came from the naturd sciences. They were classfied as "high
risk for emigraion” group. Though the label was vaue-laden and ingppropriate, the finding
congtituted a foundation to seek for atypica group of potentiad emigrantsin the 1993
survey. In 1989 (before the events of November) indirect indicators had to be utilized,
because respondents would not readily reved their plans.

Although the issueis a sengitive one, it was deemed possible to formulate direct
guestions to measure disposition to emigrate, decision to do so, and destination country in
1993. Despite a problem of comparahility, the estimate for 1993 isroughly 12%. Thisisthe
estimate that was obtained from the question that asked about certainty that the respondent
will leave Bulgariafor more than six months within one year. Thus, it seems that there has
not been a substantia change in potentia emigration in 1993 as compared to 1989. The
reason is probably that the Bulgarian R& D establishment had dready experienced severd
waves of emigration between 1989 and 1993. Another reason for this steady rate of potential
emigraion isthe aging of the R& D manpower, due partly to adminigtrative measures (e.0.
the decision of scientific indtitutes within BAS not to support graduate students and not to
admit new postdocs) and partly to brain drain (Smeonova 1995). The comparison of the
age digtribution of respondents in the two samples (1989 and 1993) shows that in 1989

55.1% of the scientists were younger than 40 years as compared to only 38.8% for 1993. At



the same time the proportion of researchers over 50 years old increased from 13.7% in 1989
t0 25.1% in 1993 (the sampling error in both casesis less than 2.5%)).

The descriptive datigics displayed in Table2  show that in 1993 only about one-fifth
of the researchers from the Sofia area were sngle which correlates negetively with age. The
mean for ageisamost 3, or the 41 to 50 years old age group represents the centra tendency
inthe sample. The maeto femderatio isroughly 3/2, which is quite favorable as compared
to most other European countries. Bulgarian scientists are not very productive in terms of
publications abroad (the average here is closest to the ‘ between one and five' category),
which is probably areflection of the comparative disadvantage of being part of afairly
closed system for more than 40 years. Knowledge of English is between fair and good, on
average. The mgority of researchersin our sample come from the natural and applied
sciences within the Bulgarian Academy of Sciences (BAS).

The attitudina measures demondtrate a genera degree of dissatisfaction with the
conditions for research and the scientists' living Stuation. The most negative assessment of
the factors for scientific work is given to funding (‘ bad’), followed by information facilities
and utilization of results. The evauation variables show aclear pattern of most responses
tilted towards the negative end of the five-point scale. The lone exception hereis the
evauation of the law for decommunization of the Bulgarian Academy of Sciences, where
regponses are dmost equally split between postive and negative. This shows that the Panov

Law is somewhat controversd with some scientists (mainly the members of the Union of
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Democratic Forces) expecting a pogtive influence, while others (mainly the members of the
Bulgarian Socidist Party) being convinced thet it will do more harm than good.

Among the factors that respondents consider important for brain drain from Bulgaria
low sdaries and wages stands out as the most important, followed by the speed of reform.
Most Bulgarian scientists and engineers have afairly low opinion about their own standard
of living (2 codes for the category ‘my lifeis difficult’), which is consstent with the results
for 1989. In short, there has been no change in the materid being of Bulgarian researchers
four years after the trangition to democracy. Findly, most respondentsview U.SA. asthe

destination country of choice to work abroad.



Table2: Means, Standard Deviations, and Zero-Order Correationsamong Independent variables Used in the Analysis
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Variable

Mean SD. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1. Marital status 22 A4 -13* -20* -16*+ 04 05 .02 .03 -08+ .02 .06 .00 .12* .09+ .07 -01 .03 -04 -03
(single=1)

2. Gender(male=1) 58 .49 A5« 19 -01 -.13* -08 -03 02 -05 .04 -00 -03 .02 -01 -02 -12r .02 .10*

3. Age 280 .99 A3 -17-03 -04 09+ .14 -02 -02 -02 00 .04 -06 -07 -05 .07 -.17*

4. Publications 230 1.08 24% -23* 12 -01 .12 -05 .06 -O7 .01 -00 -00 -04 01 .05 .11%
abroad

5. English 264 .93 -08+ .09+ -05 -01 -04 03 -06 .03 -08+ .03 .01 .06 .08+ .32

6. Social sciences 23 42 -21* -03 -01 -02 .01 .18 -11* .12 .00 -07 -06 .09+ -.09+

7. BAS .68 .47 03 -01 .10+ .02 -210~ .12 -11* -05 -.02 .10+ -07 .07

8. Information 154 .63 A5 26 .08+ .13* .05 .11* -04 -04 .00 .07 -.08+
facilities

9. Utilization 181 .68 A9 100 14 05 .13 -.03 01 .01 .06 -.02
of results

10. Funding of 118 44 A5 17+ 05 200 -03 -08+ .03 .05 -.02
research

11. Evaluation of 1.68 1.00 36 .07 .23* .05 .04 05 .14 .03
research funding

12. Evaluation of 1.75 107 A2 39 -02 -.08+ .05 .21* -.02
difficulties

13. Evaluation of 253 1.35 J19* .03 02 26 .04 11*
decommunization

14. Evaluation of 190 .96 .01 -09+ .04 .18 -.03
perspectives

15. No opportunitiesfor .65 .48 A2 16 -.10* .05
initiative as factor

16. Low wage asfactor .94 .25 22%  -17 .09+

17. Speed of reform .70 .46 -07 14
as factor

18. Standard of life 215 .60 .03

19. USA .61 .49

+p<.05

*p<.01 (two-tailed tests)
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Table 3 presents the results from multivariate regresson andysisinvolving severd
nested models. Modd 1 introduces the human capital variables. Modds 2 through 4
progressively add blocks of variables to this base modd: structurd factors; attitudina
variables, and controls. The only significant increase in explained variance is observed when
we compare Model 3 to Model 2. R? increases from 6 percent to amost 16 percent when we
include the attitudinal measures. This leads to the overal conclusion of the relevance of
attitudinal and motivationd factors for explaining potentid emigration from Bulgariain
1993.

From the human capitd characteristics gender clearly stands out as the strongest
predictor of preferred stay abroad (potentid emigration). Thus, in Model 4 being male
leads to a .31 increase in the disposition to emigrate (from ‘ between 6 months and 2
years to the midpoint of this category and the next ‘from 2 to 5 years). It dso hasthe
largest relative contribution to explaining the variance in potentia emigration ( the
standardized coefficient, not shown here has the largest magnitude of al beta
coefficients—amost .16 standard deviations change net of other effects). Thus,
hypothesis 3 is confirmed, which is not the case for hypotheses 1 and 2, dthough the
sgnsarein the predicted directions. The explanation for lack of sgnificant relaionship
between potentid emigration and age probably liesin the dready discussed changesin
the age structure of Bulgarian scientists and engineers—a large proportion of younger
researchers have ether left the country or moved out of science into the commercid

sector. Surprisingly, publicationsin foreign scientific journals did not bear any



relationship to preferred stay abroad, which leads to rgection of hypothesis 4. Knowledge
of English exhibited the predicted positive effect, controlling for other explanatory
variables, on disposition to emigrate in adl four models, which corroborates past research
findings, notably Rao (1979).

From the structurd predictors only affiliation with the socid scienceshasa
negetive reationship with digposition to emigrate, which leads to partia confirmation of
hypothesis 6. Scientists from the Bulgarian Academy of Sciences are not more likely than
those from Sofia University, The Higher Inditute of Economics, and The Technica
University to express a preference for alonger stay abroad.

Hypotheses 7 through 10 were largely supported by the findings. It merits
attention that at least hdf of the attitudina measures turned out to be significant
predictors of digpostion to outmigrate. Generdly, dissatisfaction with conditions for
work and pessimism about the future of Bulgarian science trandate into greater readiness
to leave the country for extended periods of time, even at therisk of leaving science
atogether. Low sdaries and the dow speed of economic and socid reforms are
considered as the most important determinants of potentia emigration.

The two control variables showed the expected sgnificant effects on potentia
emigration. Holding the other exogenous variables congtant, a one-unit increasein

respondent’ s assessment of hisher standard of living predicts a.224 decrease in preferred



Table3. Coefficientsfrom the OL SRegression of Bulgarian Scientists Preferred Stay Abroad on

Sdlected Independent Variables

Independent Variable Model 1 Model 2 Model 3 Model 4
Human Capital
Marital Status (single=1) 041 059 023 022
(.098) (.097) (.201) (.200)
Gender (male=1) 337xx* 312%** 343x** .309***
(.080) (.080) (.083) (.083)
Age -.097* -.083 -.070 -042
(.046) (.046) (.049) (.049)
Publications abroad -04 -.089* -.063 -.060
(083 (.049) (.046) (.046)
English 126** 126** 123+ J11*
(:045) (.045) (:.046) (:048)
Structural Factors
Social sciences Y -.324x** -.209* -197*
(.094) (.099) (.099)
BAS Ya .008 -128 -167
(.085) (.089) (.088)
Attitudinal Variables
Information facilities Ya Ya .088 77
(.066) (.065)
Utilization of results Ya Ya - 133 -.126*
(.062) (.062)
Funding of research Ya Ya 062 055
(.09%) (.095)
Evaluation of research funding Ya Ya 044 063
(043) (043)
Evaluation of difficulties Ya Ya -078 -072
(:.045) (:.045)
Evaluation of decommunization Ya Ya 072* .070*
(.031) (.031)
Evaluation of perspectives Ya Ya -.163*** -.148**
(.049) (.049)
No opportunities for initiative $Z) $Z) 136 123
asfactor (.084) (.083)
Low wage as factor Ya Ya 455+ 345+
(.156) (.159)
Speed of reform as factor Ya Ya .282** .260**
(.092) (.091)
Controls
Standard of life Ya Ya Ya -.224**
(.070)
USA Ya Ya Ya 202+
(.087)
Intercept 2.253 2.380 1.882 2236
Adjusted R? 045 061 156 178

Note: Numbersin parentheses are standard errors; N = 535
***n<,001 (two-tailed tests)

*p<.05 **p<.01



stay abroad. Also as expected, choice of U.S.A. as a destination country to work abroad is

aggnificant determinant of digpogition to emigrate.

DISCUSSION AND CONCLUSIONS

The findings generdly provide support for a“ push-pull” theoretica explanation of
Bulgarian brain drain, dthough some modifications are necessary. The most important
negative result is that age was not a significant predictor of potentia emigration at the
individual level. Neither was number of publications aoroad or marita status. Thus, we need
to be derted to the negative demographic changes that have occurred in the Bulgarian R&D
establishment (aging, loss of the most promising and productive scientists) during the four-
year period from 1989 to 1993. Overdl, with these qudifications, the "push-pull” theory,
which most predicted effects were based upon, can account fairly well for the mgjor
determinants of brain drain in Bulgaria. More specificaly, the findings indicate that the
theory is quite useful in explaining how gender, foreign language knowledge, disciplinary
dfiliations, dissatisfaction with the economy, the state of science, the political Situation, and
living conditions affect individua dispositions of scientists and engineersto live and work
abroad.

Of much greeter importance, however, is the implication that maybe areformulation

of the theory isin order in the sense that the "pushpull” paradigm shoud be modified to
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include mgor socid, economic and political upheavas, which unleash unprecedented
explosive push forces, leading to increased wave-like brain drain processes. Therefore, the
theory should try to incorporate such "naturd socid experiments’, akey part in which
perhaps plays the restructuring of the nationa scientific labor market, whose assessment
becomes a strong moativating factor for emigration of "scientific workers'.

Thefindings of this sudy have some important policy implications both for the donor
and for the recipient countries. In the case of the home country thiswill mean that Bulgarian
policy makers and research planners should be derted to the possible detrimental
consequences for the development of the nationd scientific community and for the socio-
economic progress of the nation as awhole. These are, among other things, losng
competitive edge on the internationa market, diminished ability to produce intellectua
capital, degpening reliance on expensve foreign technology as an aftereffect of exporting
qudified human capitd, incurred financid losses (because of investmentsin quaifying
researchers, who do not bring the expected returns), loss of possibilities to attract new
indudtries, lowering of the qudity of life (like for example the decline of hedth care services
asaresult of - among other factors - the brain drain of doctors and biologists), aswell as
some others.

Since forceful measures to curtail outmigration do not work, or rather incite areverse
reaction—the pre-1989 limitations to travel abroad, the legd redtrictions and the false mord

gtand to condemn emigrants as "traitors' led to unleashing an extreme syndrome of "running



away from the cursed place" and severing most ties with the country of origin , as soon asthe
barriers were lifted—the overdl drategy in dedling with brain drain on anaiond leve

should be to create a "force fidld", which will produce a backward "pull” effect. The best
solution from thet point of view isalong-term one - improvement of living and working
conditions as aresult of socio-economic development and stabilization. Nevertheless, some
viable measures of a more short-term nature towards achieving this goa could be: steady
increase in the budget dlocations for R& D, more efficient organizetion of science,
opportunities for more contacts with the internationa scientific community.

So far asthe policy implications for the recipient countries are concerned, on average
they could experience more gains than losses - acquiring highly-skilled specidists, making
financid savings (since the training of these professonas was paid for by the donor country),
maintaining a competitive advantage in the advancement of science and technology.

However, from the point of view of their labor markets, there are some possible negative
trends that should be amatter of concern. The main of theseis that immigrating scientists and
engineers crete asurplusin R& D personnd in the host nations and enhance the competition
for jobs in the scientific labor marketsin these nations.

The present paper deds dmost exclusvely with potentia emigration of Bulgarian
researchers and with push factors, which influence individua plansto outmigrate. It does not
plan to answer at this point questions, which, as the preceding discussion and the implications

of the sudy suggest, are worth tackling for afuller description and explanation of the brain



drain phenomenon. They congtitute an agenda for subsequent research, which will hopefully
enrich our understanding of this complex process.

Thefird line of future study concerns the "other Sde of the coin®, or theimmigration
phase of brain drain (settlement and adaptation in the recipient country). Collecting data from
the main target states for migration - the U.S., Canada, Germany, England, France - is
facilitated by the existence of good data bases on immigration. In the case of USA these are
chiefly the public-use data from INS. Other sources are statistics from NSF, the Department
of Labor, and the Department of Education. These could be supplemented by survey data
about immigrant and would- be immigrant (exchange visitors, transferees, graduate students)
highly-skilled Bulgarians to examine adaptation processes, disciplinary differences, socid
status changes, influences exercised upon the employment of American researchers, etc.

A second avenue to be pursued in future research is the brain drain from other former
communist European countries. Although, as| have argued previoudy, reigble empirica
andyses are unavailable for mogt of these nations, it may well be that the massive outflow of
R&D personnd israther aregionad Eastern European phenomenon, spurred by economic

decline and politica liberdization, than a country- specific process.
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