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A General Equilibrium Analysis of East-West
Migration:

The Case of Austria-Hungary*)
Fritz Breuss and Jean Tesche**)

1. Introduction
The opening-up of Eastern Europe in 1989 has highlighted a new „old“
phenomenon in Europe, East-West migration. Earlier, the Iron Curtain
shielded rich Western Europe from poorer Eastern Europe. After the break
down of political and economic barriers, it was feared that there would be a
wave of migration towards Western Europe. Sensational figures that as
many as 25 million people could eventually emigrate from Eastern Europe
and the former Soviet Union have been circulated.
Following the first wave of migration between 1989 and 1992, which co-
incided with persistent unemployment and weak growth, Western European
countries have tightened immigration procedures and asylum laws consid-
erably. The most prominent target countries in Western Europe were
Germany, the Scandinavian countries and Austria. Whereas the present tight
immigration regulations deter massive immigration, the European Union
(EU) may be a potential target in the future when up to ten Central and
Eastern European countries (CEECs) may enter the EU as full members.
The free movement of persons is one of the basic pillars of the Single Euro-
pean Market.
We use a three-country, 14-sector computable general equilibrium (CGE)
model to examine the effect of immigration on the labor market, production
sectors and the macroeconomy of Austria and Hungary. We analyze the
phenomenon of immigration in an empirical model in order to get an idea of
the quantitative dimension of the economic problems involved, rather than
introduce new integration theory. Our study aims more at the impact of

                                           
* ) This is a revised version of a paper presented at the OECD/WIFO Seminar

on „Migration, Free Trade and Regional Integration“, on 29 February 1996 in
Vienna.

JEL Codes: C68, F22; Keywords: International migration, computable general
equilibrium models.

** ) Fritz Breuss, Research Institute for European Affairs at the University of
Economics and Business Administration, Vienna, Austria; Jean Tesche, Barents
Group LLC, Moscow, Russia.



IEF Working Paper Nr. 14

2

migration than at forecasting future migration flows. Recently, Weyerbrock
(1995) used a similar empirical approach to study the issue of immigration
to the EU. We compare her results for the EU as a whole to those for one
individual country, Austria.
The paper is organized as follows. Section 2 examines past and current
immigration policies in Europe and Austria. Some aspects of immigration
theory and how they relate to our approach are discussed in section 3. Sec-
tion 4 describes the model used for estimation of immigration effects in
Austria and Hungary. The migration experiments are explained in section 5.
The paper concludes with some implications for policy options based on
our model results.

2. The Dimension of East-West Migration in Europe and
Austria

2.1 Immigration in Europe
Recently, many studies have documented the emergence of migration in
Europe (Ardittis, 1994; ECE, 1995; Fassmann/Münz, 1995; Hamilton,
1994; Siebert, 1994; Giersch, 1994; Weyerbrock, 1995; Zimmermann,
1994). Zimmermann (1994, p. 316) divides immigration in Europe in
decades of „pull migration“ (in the 1950s and 1960s) and „push migration“
(in the 1980s and 1990s). Pull migration - immigration drawn in by a strong
economy and sometimes by active government encouragement in order to
overcome labor shortages - is seen as economically beneficial. However,
there is concern that push migration - migration spurred by conditions in the
home, or sending country - will accelerate the current employment crisis.
Zimmermann (1994, p. 316) distinguishes four distinct periods of European
migration after World War II: 1) War adjustment and decolonization (1945
- early 1960s), 2) labor migration (1955-1975), 3) restrained migration
(1974-88), and 4) the dissolution of socialism and its aftermath (from 1989
onwards). Some 20 million people were displaced by the war. 12 million
Germans had left Eastern Europe by 1950, of which about 8 million went to
the Federal Republic of Germany. Between 1950 and the construction of
the Berlin Wall in 1961, some 2.6 million Germans moved from East to
West Germany. Belgium, France, the Netherlands, and the United Kingdom
were affected by return migration of their colonists and by inflows of native
workers from their former overseas territories. More than 1 million French
residents of Algeria resettled in France during and after the Algerien war of
independence, 1954-62.
The second period, 1955-1973, was characterized by labor migration. In the
1950s labor shortages in some countries led to more openness towards labor
immigration, and even active recruitment of workers. Germany (and also
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Austria) established a „guest worker“ system through recruitment treaties
with Italy, Spain and Greece, Turkey, Marocco, Portugal, Tunisia and
Yugoslavia. On balance, 5 million people migrated to the north from the
Mediterranean countries. Especially in the cases of France and Germany,
immigration in this period was procyclical (Zimmermann, 1994, p. 316).
The period of restraint migration (1974-1988) began when labor recruiting
halted after the first oil price shock, in the face of increasing social tensions
and fear of recession. The foreign population increased in Europe because
of higher fertility rates, continued immigration of family members, and the
admission of refugees and asylum seekers. In addition, the number of illegal
immigrants rose significantly.

Table 1: Foreign or Immigrant Population and Labor Force in Selected
European OECD Countries

1983 and 1993

1. Data include the unemployed.

Source: OECD (1995), Tables 1.2 and A.5.

The period from 1989, as socialism was dissolving, was dominated by east-
west migration and a heavy inflow of asylum seekers and refugees. The
number of asylum seekers and refugees in Europe (mainly due to the war in
Bosnia) soared from 189,500 in 1987 to 700,850 in 1992. Another large
part of the east-west migrants was made up of ethnic Germans moving di-
rectly to Germany, particularly in 1989, when the Berlin Wall fell. In 1992



IEF Working Paper Nr. 14

4

Germany received 1.49 million new immigrants. Net immigration was 0.79
million and the number of new asylum seekers and refugees was 0.44 mil-
lion (Zimmermann, 1994, p. 317). According to OECD (1995) statistics, the
share of foreign population and foreign labor force has risen in most West-
ern European countries in the last decade (see Table 1).
Whether or not the Eastern European enlargement of the European Union
will lead to massive „immigration“ is an open question. First of all, the new
CEEC member states would obey the same rules of the Single European
Market concerning free movement of persons. That means no barriers to
entry can hinder people from moving to the richer EU countries. Empirical
evidence on European integration, however, leads to the conclusion that
massive migration will not take place with eastern enlargement of the EU.
Free movement of people was not allowed at the accession of the poorer
southern countries (Greece, Italy, Portugal, and Spain). Free movement was
established only after considerable transitional periods. Hence, any poten-
tial massive migration movements were dampened (Gächter, 1995, p. 73).
In case of Eastern European enlargement, such transitional rules are also
possible.
Even though there are still considerable income differences within the
European Union, migration between the South and the North is restricted to
some specific areas. Recently, there was an increased inflow of Portuguese
construction workers in Germany. On a national level („Entsendegesetz“ in
Germany) as well at the EU level (the Council „directive“ concerning the
posting of workers in the framework of the provision) will counteract this
arbitrage behavior on the labor market by stipulating that Portuguese and
other poorer country workers in richer EU countries must be paid at the
same level as domestic workers. Such provisions together with language
barriers could also deter mass migration from the East to the West.

2.2 The Emergence of a European Immigration Policy
Before the Maastricht Treaty, immigration policy in Europe was largely a
national problem. Nearly every European country prefered limited immi-
gration. This was true in both the pull and push migration periods. Each
country defines a quota for immigrants from other countries. These quotas
differed greatly, as can be seen from the data of Table 1. Among European
countries, Luxembourg and Switzerland have the highest share of foreigners
in per cent of population and labor force. The United Kingdom and Italy, on
the other extreme, have a relatively low proportion of foreigners.
Already in the Treaty of Rome of 1957, the European Economic Commu-
nity provided for the free movement of labor. This right was reinforced by
the Single European Market Act, which came into force in January 1, 1993.
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Through the „four freedoms“ - the free movement of people, capital, goods,
and services - a single European market was created. The EU now has 15
members, after the addition of three new countries, Austria, Finland and
Sweden, on January 1, 1995. In addition, the European Economic Area
(EEA) Agreement between EU and EFTA states, the four freedoms also
cover the remaining EFTA countries belonging to the EEA since January 1,
1994 (with the exception of Switzerland, which voted against EEA partici-
pation). Therefore, in 1994, the 12 EU countries and six EFTA countries
established an unrestricted internal market for labor in Europe. The same
will be true for the CEECs which will become members of the EU in the
near future.
European immigration policy, therefore pertains to non-EU and non-EEA-
members. The Treaty on European Union (TEU) or the „Maastricht
Treaty“, which entered into force on November 1, 1993, deals with Justice
and Home Affairs (JHA) in Title VI, the so-called „Third Pillar“. This is
intergovernmental, and hence there is no common community policy in-
volved. The main thrust of the provisions is to oblige the Member States to
co-operate in a number of areas which are declared to be of „common inter-
est“. These are stated in Article K1 to include asylum, and immigration1).
The Commission has made proposals which go some way towards
„communitarising“ the Third Pillar (O’Keeffe, 1995, p. 27 et seq.). On De-
cember 10, 1993 the Commission made a communication to the Council
and to the European Parliament concerning (i) a proposal for a decision,
based on Article K3 TEU, establishing a Convention on the crossing the
external frontiers of the Member States; and (ii) a proposal for a regulation,
based on Article 100c EC, determining the third countries whose nationals
must be in possession of a visa when crossing the external borders of the
Member States. Two Council Regulations2) are now regulating a
harmonized visa policy in the EU as well as establishing a negative list of
countries whose nationals require a visa (Griller, 1996, p. 82).
In its Communication of February 23, 1994, on immigration and asylum
policies, the Commission estimated that total immigration into the Union in

                                           
1 ) In addition, Article K1 includes also the combat of fraud and drug

addiction, judicial co-operation in civil and criminal matters, customs co-operation
and police co-operation, including, if necessary, certain aspects of customs co-
operation in connection with the creation of a Union-wide system of exchanging
information within a European Police Office (Europol).

2 ) Reg(EEC) No. 1683/95, OJ 164/1, July 14, 1995; Reg(EEC) No 2317/95,
OJ 234/1, October 3, 1995.
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1992 was 2 million persons, half of which related to third country nationals.
Mass movements from the former Soviet bloc have apparently not yet ma-
terialised, but migration pressures from the South, particularly North Africa,
have increased for economic and demographic reasons (O’Keeffe, 1995, p.
30). The Commission proposed a comprehensive approach to the develop-
ment of a European immigration and asylum policy based on (i) taking
action on migration pressure; (ii) controlling migration flows; and (iii)
strengthening integration policies for the benefit of legal immigrants. It pro-
poses the creation of two informal clearing houses, structures which bring
together national experts on an occasional basis: the Centre for Information,
Discussion and Exchange on Asylum (CIREA) and the Centre for Informa-
tion, Discussion and Exchange on the Crossing of Borders and Immigration
(CIREFI; O’Keeffe, 1995, p. 31).
The price of abolishing internal frontier controls as required by Article 7a
EC would appear to be the increased controls at the external frontiers. The
Schengen Convention has largely become a model for the initiatives at the
level of the Fifteen, including, the Dublin Convention; the draft decision
establishing the External Frontiers Convention; the draft Visa Regulation;
and a computerised information system, which has made the position of
asylum seekers more difficult. In 1985, five Member States, Germany,
France, Belgium, the Netherlands and Luxembourg, signed the Schengen
Convention on the gradual abolition of checks at their common borders. The
1990 Schengen Implementing Convention entered into force for these
countries on September 1, 1993, and for Spain and Portugal on March 1,
1994. All the member states except Denmark, Finland, Ireland, Sweden and
the United Kingdom, have signed the Convention. The Implementing Con-
vention has only been ratified by seven member states. Austria, Greece and
Italy have not yet finished the ratification process (Griller, 1996, p. 82). The
Implementing Convention deals with immigration and asylum, as well as
with police co-operation, extradition, narcotic drugs, firearms and ammuni-
tion, judicial co-operation and other subjects. A feature of the Convention
were the mechanisms set up for the exchange of information on persons and
goods through the Schengen Information System (SIS). Due to technical
problems in implementing the SIS there was a delay in implementing the
Schengen Convention. It has been in force only since March 26, 1995.
France suspended its participation after several terrorist bombs the summer
of 1995.
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2.3 Immigration Reality and Policy in Austria
Austria3) has experienced similar phases of active immigration policy as in
Germany, (pull migration) during the 1960s and early 1970s, a phase of re-
strained immigration policy, thereafter and was confronted with push
migration after the breakdown of the iron curtain in 1989. An early peak of
foreign labor in Austria was reached at the end of the pull migration period
in 1993 with 226.800 foreign workers (or 8.7 percent of total employment).
During the phase of restrained immigration policy the share of foreign labor
decreased to 5.4 percent of total employment in 1988. The dissolution of
communism as well as the turmoil in former Yugoslavia led to a wave of
supply-push migration to Austria. Foreign labor reached a share of 9.5 per-
cent of total employment or 291.000 in 1994. However, as a consequence of
participating in the EEA, from 1994 onwards only non-EU members need a
work permit in Austria, thus reducing the number of total work permits.
After this correction, in 1994 268.843 foreign workers were employed Aus-
tria (Biffl, 1995, Table 14). The inflow of foreign workers reached its peak
in 1990 with 103.400. The increasingly restrictive immigration policy since
then reduced the inflow considerably (see Table 2).
A similar pattern can be found in the development of the total foreign
population (see Table 3). The share of foreign population in percent of total
population increased from 4.5 percent in 1988 to 8.9 percent in 1994. Both
the number of naturalised foreigners and of asylum seekers increased in the
past five years. Since 1989 net migration contributed increasingly to popu-
lation growth in Austria. The speed of the flow of immigrants decreased
considerably in the last three years due to the tightening of immigration
legislation. With a „cascade“ of legislation - the Unemployment Insurance
Law, Foreign Labor Employment Law, Residence Law, Asylum Law, For-
eigner’s Law - Austria is now shielding its labor market from foreign
workers (Gächter, 1995, pp. 51 et seq.). The inflow of foreigners is differ-
entiated by the following types of status: (i) foreign workers (seasonal or
year-round work), dependent employees or self-employed; (ii) family reun-
ion (after two years of legal employment the partner plus dependent
children may join); (iii) foreign students; (iv) refugees; and (v) others (Biffl,
1995, p. 7). Since there is more universal legislation concerning foreigners
from 1993, the statistical information on migration has improved. Starting in
1994, the governors of the federal states along with the Ministers of Do-
mestic Affairs and Labor have decided resident quotas for citizens of non-
EEA and non-EU member states annually.
                                           

3 ) The aspects of migration from the viewpoint of Hungary is described in
Redei (1994).
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Table 2: AUSTRIA, Stock of Foreign Labor by Nationality1

Thousands

1. Annual average of valid work permits. Figures may be over-estimated as a result of persons
holding more than one permit. The self-employed are exclude.
2. Not corrected for break in the series. As a consequence of Austria’s entry in the EEA in 1994,
from 1994 onwards only non-EU members need a work permit in Austria, thus reducing the
number of total work permits.
Total „foreign“ labor (on-EU) in 1994 therefore amounts to 268.800.
Sources: OECD (1995), Table A.7 (p. 197) and Table B2 (p. 212); Biffl (1995), Table 12 (for the
year 1994).

The quota for 1996 is 10.520, of which 5.540 can be workers and 4.980
family reunion. This is lower than 1995, when the quota was 17.000, of
which 6.700 workers and 10.300 family reunion. An additional quota for
students of 2.340 was fixed for 1996, down from 2.500 in 1995.
The sectoral structure of foreign labor (see Table 4) sheds some light on the
qualification of foreign labor. The biggest share can be found in labor-in-
tensive sectors like household services (29.8 percent), textiles (29.2
percent), restaurants and hotels (27.7%), cleaning and personal services
(26.6 percent), leather industry (19.4 percent), agriculture and forestry (19.2
percent) and construction (18.7 percent). This pattern seems to support the
perception that foreigners work in low-income jobs, although there are no
exact statistics about the qualifications of foreign labor.
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Table 3: AUSTRIA, Components of Total Population
Thousands

1. Yearly average.
2. Change between beginning and end of year.
3. NI: Natural increase (birth-death); NM: Net migration.

Source: Biffl (1995). Tables 7. 7a. and 9; EUROSTAT (1995), Table 1

3. The Economics of Migration
There is no single theory of migration. However, related theories
(geography of trade theory, international trade theory, location theory, mac-
roeconomics, regional theory) can help to explain the effects of migration.
There are two strands of immigration analysis: one is a more macro-
economic approach and the other a general equilibrium approach.
Macroeconomic analysis deals with the impact of immigration on output
(GDP) growth, employment and inflation (for Austria see Breuss/Schebeck,
1995). The distinction between pull and push immigration made by Zim-
mermann (1994) is useful in this context. The macroeconomic effects of
migration critically depend on the acceptance of foreign workers in the re-
cipient country. In this framework, if immigration is desired - the case of
pull-demand migration in the 1960s - then the economic effects on growth,
inflation and wages are beneficial for the recipient country. In the case of
surprise or push-supply migration (for instance, after the breakdown of
communism), the short term macroeconomic effects may result in higher
unemployment.
The macroeconomic effects depend on several factors concerning the labor
market, of which two are important: (i) the responsiveness of the labor mar-
ket, that is the degree of wage flexibility, and (ii) the character of the labor
(substitutional or complementary). Furthermore, Zimmermann (1994, p.
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327) stresses important differences between the United States and Europe.
The European labor market is less flexible and adjusts slowly to economic
changes, so labor inflow could compensate for these characteristics. Un-
employment and labor market imperfections are more persistent in Europe,
which makes the effects of immigration less predictable. Finally, views on
cultural variety and social networks in Europe make cultural assimilation
much more important than in the United States.

Table 4: Distribution of Foreign Labor by Industries1

1) Total employment excluding persons on paternal leave and military service.
2) Schoolleavers included; distribution according to foreign employment by economic branches.

Source: Biffl (1995), Table 15

General equilibrium analysis of migration is based on neoclassical
(Heckscher-Ohlin) trade theory. With (at least) two-factor and two-sector
models, one can study migration (factor movement of labor) in a two-coun-
try context. Depending on the implied market structure and the qualification
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of the production factors (skilled and unskilled labor) one can derive the
following implications of migration in the emigration country and in the re-
cipient country: (i) allocation of production (from capital intensive to labor
intensive production); (ii) the distributional impact of migration (does capi-
tal or labor gain the most from immigration?); (iii) the implications for the
labor market; (iv) the macroeconomic implications (GDP, exports, imports,
relative prices, exchange rates); and (v) fiscal implications (cost of migra-
tion in the recipient country).
The allocative and distributional effects of migration depend on a number
of crucial assumptions (Rivera-Batiz, 1983). An increase in the aggregate
labor endowment (through immigration) increases the economy’s produc-
tion possibilities. According to the Rybczynski theorem, an increase
(decrease) in the endowment of any factor at constant prices (both com-
modity and factor prices - a short run view) results in an increase (decrease)
in the output of the industry that uses the factor intensively (non-inten-
sively). If one assumes that immigrant labor is mostly unskilled labor
working in labor-intensive nontraded goods sectors, as is the case in Austria
(Table 4), immigration leads to a decrease in wages for both skilled and un-
skilled labor and the rental rate on capital increases. The wages of skilled
workers decrease because the initial impact of the immigrants is to increase
the rental rate in the nontraded sectors, inducing capital to leave the traded
goods sectors. With less capital to work with, skilled workers will face
lower marginal products, and thus lower wages. Therefore, even if nationals
are predominantly employed in industries where there are few immigrants,
they will still not necessarily be insulated form the effects of immigration
(Rivera-Batiz, 1983, p. 186). Thus, the normal outcome is that immigration
tends to change the functional distribution of income against labor and in
favor of nonlabor factors. If capital is freely mobile among countries, capi-
tal inflows may partially reverse immigration-related wage losses. The
increased rate of return to capital in sectors with declining wages also repre-
sents an incentive for domestic investment. The bigger the increase in
capital stock, the smaller is the decline in the wage relative to the rental rate
of capital (Layard et al., 1992). The results for workers depends also on the
character of labor. Immigration normally benefits workers whose skills are
complementary to those of immigrant workers and hurts those whose skills
are substitutes to those of immigrant labor.
Immigration need not, however, necessarily lead to a reduction in wages. As
Rivera-Batiz (1983, p. 184) demonstrated under the assumption of un-
changed relative prices and homogenous labor, the additional workers can
be absorbed without any sector having to use labor more intensively. This
may occur because of output compensation effects. The additional labor
leads to downward pressure on the wage-rental ratio, which increases the
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relative profitability of the labor-intensive sectors. As a result, the output of
the labor-intensive (or nontraded goods) sectors increases while the output
of the capital-intensive (or traded goods) sectors decreases. Since the labor-
intensive sectors demand relatively more labor than the capital-intensive
sectors, the labor-intensive sectors absorb all the immigration labor without
either sector having to use more labor-intensive techniques. The overall in-
creased demand for labor in the economy eliminates any tendencies for
wage rates to decline.
General economic theory of international factor movements suggests that
the (competitive) market will eliminate regional disparities in prosperity
over time, if they are other than „compensating differentials“ (differences in
industrial structure, public goods, the environment, individual preferences,
language differences, and so on; Zimmermann, 1994, p. 327). Factor price
equalization is the theoretical consequences of free factor movements.
However, it is not necessary for differences in economic conditions
(income) to disappear in the long run to rule out migration. Preferences for
regions to live may not coincide with regions for work.
Since the labor market effects of immigration are different in the short,
medium and long-run, we follow the approach used by Weyerbrock (1995,
pp. 96 et seq.) in our analysis of migration between Hungary and Austria. In
combining different theoretical outcomes, she distinguishes two wage re-
gimes: a fixed wage regime and a flexible wage regime.
In the very short-run real wages and employment may be fixed (the „Europe
model“). In this case, immigration leads to excess labor supply and creates
or increases unemployment, as in the period shortly after the opening-up of
Eastern Europe 1989-1992. Immigration affects factor returns and aggregate
household income. Per capita income decreases because the population in-
creases, even though aggregate household income remains nearly
unchanged. Immigration under a fixed wage regime does not benefit capital
owners. Under a fixed wage regime, the macroeconomic effects of immi-
gration are small. Since immigration does not increase employment, output
and real GDP remain almost unchanged. In a full competition general equi-
librium model this situation masks the underlying unemployment problems
which can arise in the case of supply-push immigration.
In the very long-run, on the other hand, wages are flexible and unemploy-
ment rates are independent of the size of the labor force . The resulting
excess labor supply through immigration leads to a decrease in wages.
Lower wages induce an increase in labor demand and aggregate employ-
ment. Immigration induced unemployment disappears. The effect on
aggregate household income and per capita income are ambiguous. In con-
trast to the fixed wage regime, in a flexible wage regime the
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macroeconomic effects of immigration are noticeable on real GDP, real ex-
ports and imports. Factor inputs and output increases. The larger output and
demand affect the country’s trade balance and the exchange rate. In our in-
tegrated two-country general equilibrium framework we can study not only
the equilibrium effects of migration in the recipient country (in our case
Austria), but also the effects in the emigration country (Hungary). The
positive output effects in the immigration country are mirrored by negative
output effects in the emigration country.
The fiscal effects of immigration depend on the wage regime and the time
horizon. In the short-run asylum-seekers and immigrants must be housed
and fed. They use public goods such as schools, health institutions, and in-
frastructure. In the long-run, immigrants contribute to government income.
So, whereas in the short-run the net-fiscal effect of immigration may be
negative, it can be positive in the long-run, as taxes surpasses transfers.
Again, in a flexible wage regime with positive output effects, increased in-
come contributes to tax revenues. In addition government transfers are
usually lower because unemployment and welfare transfers are smaller un-
der a flexible than under a fixed wage regime (Weyerbrock, 1995, p. 98 et
seq.).

Table 5: Economic Determinants of Migration

1. GDP per capita of EU-15 = 14.761 ECU (PPP).

Sources: For GDP per capita: Breuss (1995), Table 7; for wages and unit labor costs: Havlik
(1995).
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The usual determinants for potential migration are: (i) expectation of higher
income; (ii) better employment opportunities; and (iii) costs involved with
migration (travel costs, language problems, and so on). Obviously, the in-
come differences between East and West Europe are considerable (see
Table 5). Hence, an unrestricted migration should lead to massive East-
West migration. The present national and increasing Community-wide
immigration legislation will deter East-West migration for the near future.
EU membership for some of the potential CEECs after 2000 will only be
feasible with some sort of transitional regulations regarding the free move-
ment of people. By 2010, we can expect that most of the CEECs will have
at least reached one half of the EU’s average GDP per capita, which would
reduce incentives for migration.

4. The linked Austria-Hungary CGE Model
We examine the economic effects of immigration from East to West in a
three-country, 14-sector static computable general equilibrium model made
up of single-country CGE models of Austria and Hungary linked by trade
flows4). To these are added a set of export-demand and import-supply equa-
tions to represent the rest of the world. Both country models are based on a
1990 data base. The Austrian input-output table was updated (RASed) from
1976 to 1990 and the Hungarian model is based on the 1990 input-output
table. The model is based on a model of the US and Mexico developed by
Hinojosa-Ojeda/Robinson (1991) with a model of the US and Mexico,
which was subsequently used for Hungary, Austria and the EC by Hinojosa-
Ojeda/Robinson/Tesche (1994). The same framework was recently used by
Weyerbrock (1995) for studying the EC’s potential to absorb more immi-
grants from the East. A previous version of our model was used to study the
effects of bilateral and multilateral trade liberalization in both Austria and
Hungary, in particular for the case of the asymmetric tariff cuts through the
Interim and Europe Agreements Hungary had concluded with the European
Union (Breuss/Tesche, 1994).
Each model follows the standard theoretical specifications of trade-focused
full competition static CGE models. Each of the 14 sectors produces a com-
posite commodity made up of imports and domestic production. This is sold
on the domestic market or exported through a constant elasticity of trans-
formation (CET) function. Output is produced according to a Cobb-Douglas
production function in labor and capital, with fixed input-output coeffi-
cients for intermediate inputs. Prices and quantities adjust to clear markets.
                                           

4 ) The GAMS code of our model can be found in the appendix of
Breuss/Tesche (1993).
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Each country model traces the flow of income from producers to house-
holds, government, and investors, and back to demand for goods in product
markets. The two factors of production capital and labor are split into rural
and urban factors. The sectors food (FOO) agricultural and forestry (AGF)
use rural capital and rural labor. All other industrial sectors and the service
sectors use urban capital and urban land.
Personal consumption, intermediate demand, government expenditure and
investment make up domestic demand. Consumer demand is based on
Cobb-Douglas utility functions, which generate fixed expenditure shares.
Households pay income taxes to the government and save a fixed propor-
tion of their income. Real governement demand and real investment are
fixed exogenously.
Full employment is assumed. Aggregate supplies of both factors are set ex-
ogenously. Sectoral distortions in factor markets appear in the differences
between sectoral wages and the economy average. We assume that both
factors are mobile within each country only. This is a long-run view. Mi-
gration of either factor between countries is exogenous.
To investigate as much as possible of the economic effects of migration in
both countries we follow Weyerbrock (1995, p. 101) and differentiate be-
tween wage flexibility and intersectoral capital mobility. The flexible wage
CGE model is a full employment model: all factor supplies, including rural
and urban labor, are given exogenously and factor prices adjust to clear
factor markets. In the fixed wage model we allow unemployment. We fix
the Austrian urban wage level and solve for aggregate employment. To
study the impact of intersectoral capital mobility on the macroeconomic ef-
fects of immigration, we combine the two wage regimes with mobile and
immobile capital variant. In the mobile capital case capital is reallocated to
maintain equal rental rates across sectors. In the immobile capital variant,
rural and urban capital are sectorally fixed. Sectoral capital rental rates are
determined endogenously and will differ across sectors. In all versions we
assume rural and urban labor are mobile between sectors. The different
combinations illustrate different time horizons: (i) the fixed wage, immobile
capital model reflects the shortest-run focus; (ii) the flexible wage, mobile
capital model has the longest-run horizon; and (iii) the fixed wage, mobile
capital and the flexible wage, immobile capital variants are intermediate
cases.
There are three main macro balances in each country model: the govern-
ment deficit, aggregate investment and savings, and the balance of trade.
Government savings is the difference between revenues and expenditures,
with real spending fixed exogenously but revenue depending on tax reve-
nues. The government deficit is therefore determined endogenously. Real
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investment is set exogenously, and aggregate private savings is determined
residually to achieve the nominal savings-investment balance. Enterprise
savings rates are assumed to adjust to achieve the necessary level of aggre-
gate savings in each country. The balance of trade in each country is set
exogenously, valued in world prices. The real exchange rate for each coun-
try with the rest of the world adjusts. The Austrian Schilling/Hungarian
forint exchange rate is determined implicitly. The GDP deflator is the nu-
meraire in each country model, and the currency of the rest of the world
(dollars) defines the international numeraire.
Sectoral export supply and import demand functions are specified for each
country. The model solves for a set of world prices that achieve equilibrium
in world markets. Demanders in each country differentiate goods by country
of origin and exporters differentiate goods by country of destination (the
Armington assumption).
Often in trade-focused CGE models, it is assumed that domestic and im-
ported goods are imperfect substitutes and a constant elasticity of
substitution (CES) import aggregation function is specified. In a multi-
country model, the function aggregates imports from all countries of origin,
in this case from the trading partners and the rest of the world. The use of
CES functions in multi-country trade models with imperfect substitution has
led to empirical problems due to their restrictive nature. Here import de-
mand equations based on the Almost Ideal Demand System (or AIDS) are
used.
All parameters are derived from base year data with the exception of the
trade elasticities. All of the import substitution elasticities in the AIDS
functions and the export substitution elasticities in the CET functions are
greater than one. They vary between 1.5 and 4 and are slightly higher for
Austria than for Hungary. The expenditure elasticities in the AIDS func-
tions are also greater than one and slightly higher for Austria. The results
are fairly robust to changes in these elasticities.

5. Migration Experiments

5.1 The Five Scenarios
Due to the uncertainty about future migration flows, we examine migration
of 10 thousand people from Hungary to Austria and 100 thousand from
Eastern Europe to Austria (10 thousand of which come from Hungary). We
assume that this migration will occur over a period of five years.
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We perform five different migration experiments, each with short-run and
long-run variants, one with (intersectorally) mobile capital and the other
with immobile capital5):
(i) Immigration under a fixed wage regime: This implies the short-run situa-
tion in Austria, assuming that the real urban wages are fixed.
(ii) Immigration and growth under a fixed wage regime: Here, we investi-
gate to what extent the immigration-related adjustment problems under a
fixed wage regime can be eased by increasing the capital stock in Austria by
3.2 percent, as projected for capital growth in the EU (Weyerbrock, 1995).
(iii) Immigration under a flexible wage regime: Will the shift from a fixed to
a flexible wage regime lead to a better macroeconomic outcome in Austria?
(iv) Immigration and growth under a flexible wage regime: In addition to the
flexibility of wages capital is added to the Austrian economy, in order to
study the impact of the combination of the increase of increased factor en-
dowment (via immigrated labor and increased national capital).
(v) Immigration with wage adjustment: In this experiment we follow Wey-
erbrock (1995, p. 107), in order to study the impact of immigration in case
of exogenously reducing the levels of urban wages by 0.5 and 1 percent re-
spectively.
Before commenting the results one should be aware of the following limita-
tions of our CGE model. Our model includes only one type of labor in each
sector. We can say nothing about the distributional effects of immigration
among different types of domestic labor. Our model is a fully competitive
general equilibrium model with constant returns to scale. Imperfect com-
petition in some sectors might change the results. No assumption is made as
to specific government transfers to immigrants, in addition to existing
transfers. We ignore that immigrants could also bring capital and do not
model international capital transfers. In our earlier papers (Breuss/Tesche,
1993, 1994) we examined the effects of an exogenous factor movement
from Austria to Hungary (capital) and vice versa (labor). We assume that all
immigrants enter the Austrian labor market. Our labor market results for 10
thousand and 100 thousand immigrants would be associated with higher
numbers of total immigrants because children and old people will not seek a
job.

                                           
5 ) These experiments are comparable to those of Weyerbrock (1995) looking

at the immigration effects for the EC.
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Table 6: Experiment 1 - Immigration Under a Fixed Wage Regime
(Percent change from base run)

Note:
AU: Austria, HU: Hungary.
1. Hicks CV: Change of compensating variation in percent of GDP.
2. Change of government deficit in percent of GDP.
3. Exchange rate change: an increase means that Austria devalues against the rest of the world.
4. Bilateral exchange rate: Austrian Schilling/Hungarian Forint: an increase means that Austria’s
Schilling devalues against the Forint.

Table 7: Experiment 2 - Immigration and Growth Under a Fixed Wage
Regime

(Percent change from base run)
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For notes, see Table 6.

Table 8: Experiment 3 - Immigration Under a Flexible Wage Regime
(Percent change from base run)

For notes, see Table 6.

Table 9: Experiment 4 - Immigration and Growth Under a Flexible
Wage Regime

(Percent change from base run)
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For notes, see Table 6.

Table 10: Experiment 5 - Immigration With Wage Adjustment
(Percent change from base run)

For notes, see Table 6.

5.2 Results
The simulation results for the overall economy are summarized in Tables 6
to 10. The sectoral results can be found in the Appendix.
Labor immigration into Austria increases Austria’s total supply of labor by
0.34 percent in the case of 10 thousand migrants from Hungary and by 3.44
percent in case of 100 thousand migrants from Eastern Europe. In Hungary
the migration leads to a decrease in total supply of labor of 0.22 percent.
Macroeconomic results:
The focus of the analysis in on Austria. In Hungary the negative overall im-
pact on output and employment is nearly the same in all experiments (with
the exception of immigration with growth, which leads to more net exports
to Austria). GDP falls and the government deficit increases in Hungary in
all experiments. Rural wages increase, but other wages fall. The results for
Austria vary considerably with the different wage regimes.
In the short run, with fixed wages (Experiment 1), the impact of immigra-
tion of 10.000 Hungarian workers to Austria on the Austrian economy is
negligible (Table 6). There is a slight distributional effect: the rental rate of
urban capital increases. The only significant effect is exhibited in the bilat-
eral exchange rate. The Austrian Schilling (ATS) revalues against the
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Hungarian Forint by 4.5 per cent. This leads to a slight decrease in Austrian
exports to Hungary. Since GDP is lower in Hungary, there is no increased
demand for imports. In the case of 100.000 immigrants from Eastern Europe
(10.000 of which from Hungary) even under a fixed wage regime, there is a
positive output (GDP) and budget effect. With the exception of the reaction
on exports and imports, 100.000 immigrants results in just ten times the ef-
fects in nearly all macroeconomic variables in Austria. The only difference
in this proportionality effect in the model simulations are the bilateral rela-
tions between Austria and Hungary. Because of a slightly lower revaluation
of the Schilling, Austrian exports to Hungary are dampened somewhat less
in case of 100.000 immigrants than with 10.000 immigrants.
If we allow for growth in the capital stock in Austria, but still keep wages
fixed (Experiment 2), the proportionality effect between the immigration
simulations with different dimensions (10.000 versus 100.000) vanishes
(Table 7). More growth in Austria induces many more exports from Hun-
gary to Austria, although the change in the bilateral exchange rate is similar
to experiment 1. Again the rental rate of (mobile) urban capital increases.
The reaction of rural labor wages is positive in case of only 10.000 immi-
grants from Hungary, whereas it is negative in case of 100.000 immigrants.
The increase in capital increases GDP and wages, if there is a small amount
in immigration. With 100.000 immigrants, the capital growth is not enough.
Employment does increase, but rural wages fall.
Under a flexible wage, or long-run, regime (Experiment 3) the macro-
economic effects are much more pronounced than in the case of fixed
wages (Table 8). Again, we see the proportionality effect when comparing
10.000 immigrants with 100.000. GDP grows (0.2 per cent with flexible
wages compared to 0.03 per cent with fixed), the impact on the budget is
positive and consumer welfare increases. If both factors are mobile, we see
a strong impact on the distribution of income: the functional distribution of
income turns against labor and in favor of capital.
The distributional results change if we examine immigration under a flexi-
ble wage regime with growth (Experiment 4). GDP and household income
increase substantially, but by only half as much as with fixed wages and
growth when there are 10.000 immigrants. With 100.000 immigrants the in-
crease in GDP is similar to that with fixed wages. The large increase in
capital, without a similarly large increase in labor, drives up the urban wage
rate, and lowers the rental rate on capital, compared to the 100.000 immi-
gration case. In the case of 10.000 immigrants from Hungary the rental rates
of capital decline as well as those of rural wages. Urban labor wages, how-
ever increase. Only if we increase the dimension of immigration to 100.000
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do urban capital rentals increase, as do urban wages. In both cases the factor
prices for rural labor and rural capital decrease (Table 9).
The intermediate step of cutting wages by 0.5 per cent, with immigration
(Experiment 5) leads to a strong improvement of capital income at the ex-
pense of wage income (Table 10). GDP increases more than with fixed
wages, but less than with flexible wages, as we would expect. Other macro-
economic results are also in-between the fixed and flexible wage results.
Sectoral results:
The sectoral results for Hungary are nearly the same for all experiments,
because they are carried out with the same assumptions concerning wage
regime and factor mobility. Output decreases in all sectors, with the effects
slightly less when capital is immobile.
For Austria, production is higher in virtually all cases, particularly in the
capital growth experiments. With the exception of the „rural“ sectors (FOO
and AGF) we see again the proportionality effect when comparing 10.000
immigrants from Hungary with 100.000 immigrants from Eastern Europe
(Appendix: Tables A1 to A16). Factor demands (for labor and capital) react
according to relative factor price changes, which means that factor demand
and output increase in the rural sectors.

6. Conclusions
Our results mostly support those of Weyerbrock (1994) and are, hence, also
in line with general equilibrium theory of migration. The short-run effects
of immigration do include an increase in unemployment and decrease in in-
come, even though the macro effects are minimal. Her results indicate that
migration plus capital growth increases employment and per capital income
only for 3.5 million immigrants to the EC, but not for 7 million. We, on the
other hand, find that GDP increases the most with fixed wages and capital
growth and flexible wages and higher migration. Even in the long-run, if the
large increase in capital is not matched with a large increase in labor, GDP
does not increase as much as with fixed wages and growth.
If the labor market were more flexible in Austria (experiment 3), immigra-
tion has a positive effect on output. This positive effect is larger with larger
immigration. As stated above, capital growth with flexible wages does have
a positive effect on GDP, but less than with fixed wages if the number of
immigrants is relatively small. Given that it is unlikely that Austria will lib-
eralize labor markets completely in the near future, lowering urban wages
slightly (0.5%), is able to ease the adjustment of immigration substantially.
Unemployment does increase, but by less than with no adjustment in wages.
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