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DYNAMIC MULTIREGIONAL MODEL OF LABOUR MIGRATION:
CONSTRUCTION AND REALIZATION'

This paper presents a dynamic multiregional model of labor migration in continuous time within the
framework of the neoclassical economics. The model can predict the dynamics of migration flows as well
as the dynamics of economic effects of migration simultaneously for host regions and source countries.
Thanks to liberalization of the migratory legislation of the Russian Federation in 2007, the model can be
used for Russian regions and CIS states, which citizens were granted entry without a visa and a simpli-
fied procedure of employment in Russia. Employing the model to statistical data, forecast trajectories of
migration flows to Russian regions from CIS states have been received for the period since 2010 to 2016.
The predicted migration looks quite realistic and has important policy consequences. In particular, these

findings can be used for developing work permit quotas.

Keywords: labor migration, forecast, neoclassical theory, economic effects, dynamic modeling

Introduction

Increasing of mobility of the population is char-
acteristic of the current period. Multinational migra-
tion, which is to say, free will or forced displace-
ment of people through the state borders is assum-
ing the character of universal phenomena.

The countries of western democracy in virtue
of liberal and democratic traditions, high living
standards and economic development, a guarantee
of the rights and freedoms of a person undergo spe-
cific migration pressure. For many of these states,
the immigration became a significant indicator of
real adherence to the values of the political and eco-
nomic liberalism assuming distribution of the civil,
political and social rights to each member of soci-
ety, creation and maintenance of rather free markets
[18, page 6].

The resolute step towards liberalization of
Migration Policy was as well made in Russia, in
January 2007. The changes induced into the migra-
tion legislation of the Russian Federation consist
in strong simplification of the rules of registration
of foreign citizens according to place of tempo-
rary residence, and also an order of their employ-
ment. Basic changes in the migration legislation are
briefly presented in table 1.

In consequence of the changes included into
the migration legislation of the Russian Federation
(tab. 1), the registration procedure for the citizens of

! Work is performed within the framework of common projects
with Far East Branch of the Russian Academy of Science (Ne12-
C-7-1001 «Socio-economic development of region: forecasting
and optimum control»).

CIS states with whom Russia has regulations of visa-
free entry was replaced with the procedure of the
migration registration, and its character is changed
from permissive to notifying. Authorization proce-
dure for temporary stay and permission for work
in Russia is essentially simplified for the specified
citizens. Labor migrants from CIS states have got
more free access in the Russian labor market, ar-
ranging permission for work independently and
gaining the right of change of an employer within
a region where this permission was received. At the
same time, sanctions against the employers break-
ing rules of hiring of foreign workers are made
more rigorous.

Although the purposes of a new course of the
Russia migration policy consists in the arrangement
of conditions for providing the Russian labor mar-
ket with legal foreign labor from the states which
are historically close to Russia, and in expansion
of channels of legal employment of foreign labors,
the problem of illegal migration continues to be rel-
evant for Russia as much, as in the countries of the
western democracy. According to estimates of ex-
perts, Russia is the second outman of informal im-
migrants and the first according their part in a total
number of foreign citizens (tab. 2). However on the
Russian Federation territory illegal labor migrants
are located non-uniformly that is caused by strong
differentiation of level of socio-economic develop-
ment of Russia regions [4, 10].

In the process of increasing migratory load, to
control migration is more complicated from year
to year. In turn the increase of number illegal mi-
grants promotes an aggravation of a variety of risks
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Table 1

Migration control in Russia before and after 2007

Old order

Modern order

Registration according to the place of temporary residence / migration registration ( all of the immigrants)

Permissive

Notifying

According to militia permission

Upon notification of host party. Permission is not required

According to address of residential accommodation

According to address of residential accommodation or office
address, intermediary one (and others) of organization

Registraion in militia

Delivery of notification to the Federal migration service or
sending it by mail

A complex procedure demanding:

— recorded in writing the agreement of permanently residing
in the rented place and their collective corporal appearance
with a migrant in militia;

— abidance by standard per capita of living space (in some
regions according to the local legislation)

A simple procedure only assuming the search of a host party
by the migrant and sending of the notification.

Permission for work (visa-free immigrants)

Permit for employment of migrant is given to the employer

Permission for work (the labor card) is received personally by
migrant. An employer notifies migratory service on hiring of
foreign worker

Long multilink procedure

A simple procedure

Quotas

Only for visa migrants

| Separately for visa and visa-free migrants

Source: [7, c. 117].

Table 2
Population estimate of illegal immigrants
Country Thousands | in % to a.total. rtumber Year
of persons | of foreign citizens
USA 12000 32,4 2008
Russia 4500 60,0 2008
Great Britain 725 11,1 2007
Ttaly 650 22,1 2008
Spain 570 10,9 2008
Germany 500 7,4 2005
Greece 250 43,8 2007
Austria 100 10,8 2003

Source: based on (7, 17].

and threats, including the development of shadow
economy [1].

Under current conditions the search of new forms
of political regulation of the processes of international
migration predetermines development by the gov-
ernments of strategies (political programs, projects,
anti-crisis stock items), focused on the regulation
of migration flows and prevention of illegal migra-
tion. Elaboration of such strategy should be based
on scientifically proven estimates of the current and
prospective number of migrants with emphasis of its
unregistered part. As a methodical basis for receiv-
ing these estimates, the dynamic multiregional model
of labour migration, allowing investigating effects of
liberalization of the migration legislation is offered.
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Theoretical basis of the research

Liberal or cosmopolitan model of development
is focused on general democratic values, which in
the western liberal tradition associate with princi-
ples of market economy. This model is based on
a paradigm of human rights it approves a priority
of human rights over the rights of the citizens. The
right to free movement is one of the fundamen-
tal human rights in a democratic society [5] and,
therefore, hypothetically (in “pure” liberal model)
it should prevail over separation of rights on the
principle of citizenship (non citizenship), in other
words theoretically all men and women irrespective
of existence of citizenship of one or another country
should possess this right. The liberal model of de-
velopment assumes elimination of all obstacles for
mobility of migrants.

Free migratory movements are included into the
economic composition of the neoclassical theory
proceed on the basis that they generate are a source
of redistribution of factors of production between
the countries in the conditions of a common mar-
ket, i.e. redeployment of labour and related to it
— movements of capitals and goods. According
to neoclassical economics, migration is caused by
a difference in wage levels between the countries,
due to the difference in labor inputs on the capital
between the countries. The wage differential will
stimulate workers from countries of low wages to
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move to countries with a high salary while invest-
ing capital, including the human capital [6] essential
for the creation of the expected income, will flow
into the country with low wages. This process will
proceed until the wage-rate difference between the
countries is more than costs of labor moving.

Neoclassical economics is based on a principle
of rational behavior of an employee. However in
real life the possibilities of rational decision are lim-
ited. A laborer, making a decision on the need of mi-
gration and choosing a country of destination, faces
a problem of incomplete information on conditions
of a labor market and residence in other countries.
The solution of this problem is promoted by migra-
tory networks, which are understood as a set of in-
terpersonal communications that connect migrants,
the former migrants and not migrants among them-
selves by the medium of relatives, friendship and
common social origin [24]. On the one hand, mi-
gratory networks help to spread information on liv-
ing conditions in the different countries, help with
employment and often insure employment. On the
other hand, at achievement by migratory networks
of a certain level of development, the migration be-
comes a self-maintained process. Here, again nega-
tive consequences of the existence of migratory net-
works start to predominate. Enclaves develop with
their culture, rules and living conditions on the ter-
ritory of the country. For the most part of migrants,
already the need to study host country language, to
try to adapt to new living conditions are absented.
Thus, the migratory network starts to promote the
inflow of migrants which national economy of re-
ception does not need.

Approaches to migratory modeling

At the present time, the development of models
of migration within a framework of neoclassical
economics is actively conducted. Striyelkovski V.
and Turnovets F. have developed a model for two
countries, allowing assessing tendency of the ra-
tional individual to migrate on the basis of compari-
son of an expected income to migratory expenses
[11]. In the offered model of Batishcheva G., except
the listed factors, the rational individual also consid-
ers the probability of employment in an accepting
region [3, pages 9-11]. At the same time, the pre-
sented models are mainly intended for description
of the behavior of certain rational migrants and do
not allow to receive a prediction of migration flows.
As advantage of the latest model, it is necessary
to point out, in this model is considered, that with

an inflow of migrants, the offer on a labor market
will grow, reducing the probability of employment
in the accepting region. Accordingly, the model of
Batishcheva G. considers the influence of migration
on a labor market of an accepting region that is one
of the economic effects of migration. According to
our opinion, modeling of migration flows should be
carried out in respect of these effects; it is crucial
for departure country, and destination of migrants
[14-16, 19-23].

As distinct from considered above models, the
dynamic multiregional model of labor migration de-
veloped by us allows to predict at the same time both
the migration and its economic effects. Besides, the
considered models are constructed for two regions,
one of which is the region of leaving, another —
the region of arrival; in the earlier version of our
model [8] we consider one host regions and some
source countries while in the new version of our
model, potential migrants from several regions of
origin, at making a decision on migration consider
some potential regions of appointment. Such multi-
regional modeling allows predicting supplantation
by migrants from “the poorer” countries, ready to
work for smaller wages, other migrants, which, in
turn can make the decision on return migration or
choose other source countries.

Dynamic multiregional model of labour
migration

The dynamic multiregional model of labour mi-
gration is constructed in continuous time within the
framework of the neoclassical economics. Consider
n as host regions and m as source countries of mi-
grants in which all obstacles for mobility of labor
force are eliminated. The number of migrants from
i country of origin into host regions of j at the mo-
ment of time of ¢ are defined as x,(0).

A rational individual makes a decision on migra-
tion from a source country of i to host region of j on
the basis of comparison of its characterizing levels
of wage (w, and w, respectively). This decision will
be positive if an expected income is positive accord-
ing to a wage gap in a country of origin and a host
region region of appointment of the migrant, i. e.
w,—w,> 0.

As a result of inflow of migrants x| (D)=
—ny (¢) from m source countries into host re-

i=1
gions of j, the offer on a labor market will grow
leading decreasing the probability of employment
of a migrant of p. This probability is defined on the
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basis of assumptions that prior to the beginning of
the migration process in host regions of j number
of workplaces equal to sum of volume of employ-
ment £, and number of vacant positions of V', but a
number of job applicant equal to sum of volume of
employment of E and number of the unemployed of
Uj according to formula (1):

E.+V.
PG ()=

E +U, +x,(0)

In turn, decrease of the probability of employ-
ment of a migrant will lead to competition growth
on a labor market, resulting in decreasing the wage
level of migrants in host regions of j according to
function (2):

w; (X, (O)=w; o p;(x; (1)), )

where w,  — is an average salary of migrants in
host reglons  of J.
In turn, as a result of outflow of migrants

(1)

X, (t):Zx” (¢) from i source country into n host

region,b on the contrary, will occur the decrease in
supply of labor force on a labor market, leading to
growth of wage level

w(x,()=w, ,, [ (3)

E+V,
E+U—x(0))

where w, =~ — is an average salary in i coun-
try of origin; E, — numbers employed in i host
country; ¥V, — number of the vacant positions in i
source country; U, — number of the unemployed
in i host country. Taking into account a process of
level alignment of wage in i source country and j
host region, decision-making process on migration
is represented as follows:

D) wx(n) —w(x () > 0 — making a decision
on migration from i country into j;

2) wx(n) —w(x () <0 — making a decision
on returnable migration into i country or moving to
another k£ = j host region for which the following
condition is satisfied w (x () — w(x (7)) > 0.

At making a decision on migration, a rational in-
dividual will not only seek to maximize expected
income, but also to minimize migratory expenses,
including direct costs of resettlement. Under other-
wise equal conditions # individual chooses from a
set of potential regions of migration the one, which
is closer. The model of the influence of this factor
on decision-making about migration reflects an r,
indicator (distance from a capital of i source country
to aj regional host center).
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Migratory networks which support the migration
of nationals is a crucial institute of self-regulation
of migratory processes. Development of these net-
works directly depends on a number of the migrants
who have earlier arrived to the j region of attraction
from the same i source country, for this reason in
our model the influence of migratory networks on
decision-making about migration reflects an indica-
tor: xi].(t).

Taking into account that population outflow from
the i source country is limited by quantity of its po-
tential migrants of M, the flows of labor migrants
from an i country of departure to a j host region is
described by the differential equation (4):

de, (1) 1

——=ay, (t)[M Z (t)]X
x(wj(xj(z))—m(xi(t))), “)

where o — the calibration factor reflecting the
influence of unrecorded factors in the model, mainly
— not economic, on a tendency to migration.

The described model has been realized in the
MatLab 7.10.0 program (R2010a).

Data

Model approbation on Russia regions and CIS
states demand a data bulk. Data for Russia re-
gions on quantity of labor migrants, a monthly
average wage, a number of the employed and
the unemployed were taken from publications of
Federal state statistic service. [12]. Data for CIS
states on average monthly wage, a number of the
employed, and the unemployed were taken from
sources of Interstate statistical committee CIS [9].
Number of potential migrants was defined on the
basis of the results of a public opinion poll, which
was carried out by Gallup in 12 Post-Soviet coun-
tries [13].

As source countries of migrants Tajikistan,
Uzbekistan, Kyrgyzstan, Kazakhstan, Armenia,
Azerbaijan and Ukraine were chosen. In 2007-2010,
60-70 % from a total number of labor migrants in
Russia (tab. 3) were from these countries (tab. 3).

As regions of attraction we consider Moscow, St.
Petersburg and the Sverdlovsk region in which 35-
45% of a total number of labor migrants in Russia
are concentrated (see tab. 4).

Calibration of data

The model was calibrated according to data for
the period since 2006 to 2008. The affected period
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Table 3
Composition of labor migrants in Russia
2006 2007 2008 2010
Country
1000 persons % 1000 persons % 1000 persons % 1000 persons %
Azerbaijan 28,3 2,8 57,6 34 76,3 3,1 40,3 2,5
Armenia 39,8 3,9 73,4 4,3 100,1 4,1 59,8 3,6
Kazakhstan 5,0 0,5 7,6 0,4 10,4 0,4 8,3 0,5
Kyrgyzstan 33,0 3,3 109,6 6,4 184,6 7,6 117,7 7,2
Tajikistan 98,7 9,7 250,2 14,6 391,4 16,1 268,6 16,4
Uzbekistan 105,1 10,4 344,6 20,1 642,7 26,5 511,5 31,2
Ukraine 171,3 16,9 209,3 12,2 245,3 10,1 167,3 10,2
Sum 481,2 47,5 1052,3 61,4 1650,8 67,9 1173,5 71,6
In total 1014,0 100,0 1804,0 100,0 2425,9 100,0 1640,8 100,0
Source: based on [12, 302].
Table 4
Allocation of labor migrants according to Russia regions
2006 2007 2008 2010
Region

persons % persons % persons % persons %
Moscow 355533 35,1 532311 29,5 623160 25,7 345142 21,0
St. Petersburg 34811 34 163449 9,1 115398 4,8 120875 7,4
Sverdlovsk region 52845 5,2 11061 0,6 109167 4,5 82969 5,1
Sum 443189 43,7 706821 39,2 847725 34,9 548986 33,5

Source: based on [12, c. 305-307].

is characterized by large inflow of migrants from
CIS states (see fig. 1) in connection with liberali-
zation of migration policy; therefore, we infer that
this period rather exactly reflects its consequences
and data, corresponding to this time interval, can
be successfully applied to the calibration of the dy-
namic multiregional migration model. Reduction
in the number of quotas for the issue of work
permits since 2008-2010 has led to decrease in a
number of registered labor migrants and growth of
level of illegal labor migration in Russia for this
reason, data of the next years for model calibration
was not used.
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In consequence of model calibration, the values
of the calibration factor for host regions have been
received: 0,0295 (Moscow), 0,0885 (St. Petersburg)
and 0,1056 (Sverdlovsk region). Accuracy of the
model from the absolute value of migration flows is
95%. Consequently, at making a decision about mi-
gration, indeed an individual seeks to maximize an
expected income according to a wage gap in a host
region and a source country at minimization of ex-
penses of moving including an influence of migra-
tory networks, and the offered dynamic model of la-
bour migration is applicable for forecasting of labor
migration flows to Russia regions from CIS states.

=——Tata
~—From Cl5 states
Fram non-C15 states

——Wark permits quota

2003 2004 2005 2006 2007 2008 2009 2010

Fig. 1. Origin Composition of Foreign Labor Force in Russia, thousand persons (based on [2, 8])
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Forecast trajectories of migration flows
to Russia

Employing the model to statistical data, forecast
trajectories of migration flows to Russian regions
from CIS states have been received for the period
since 2010 to 2016. Long-range plan composition
of labor migrants in Moscow and St. Petersburg has
similarity — the maximum part will be composed
by natives of Uzbekistan (fig. 2, 3). However, this
composition not long will remain: migrants from
Ukraine become dominating on a labor market of
Moscow by 2014, in St. Petersburg — by 2012 that

is caused by the greatest number of potential mi-
grants [13] and geographic proximity of Ukraine
and these host centers of labor. It should be noted
that in resulting of reorientation of migration flows
observed in recent years from the western CIS
states towards Europe, the real inflow of labor mi-
grants from Ukraine can be slightly lower than the
predicted.

Common value of foreign labour force will reach
700 thousand people in Moscow by 2016 (fig. 2).

In St. Petersburg common value of foreign labor
force will be 580 thousand people by 2016 (fig. 3).
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By reason of geographic proximity of Sverdlovsk
region and Central Asia, the origin composition of
foreign labor force in Sverdlovsk region will differ
from earlier considered regions (fig. 4). Uzbekistan
is distinguished among other countries of Central
Asia by the greatest number of potential migrants
[13] becomes the leading country of departure of
migrants. The total number of foreign laborers in
Sverdlovsk region will be 230 thousand people by
2016.

Difference in wage level between countries of
origin and the accepting regions, conditioning dy-

namics of number and composition of migrants, are
presented in figure 5. According to the received re-
sults, influence of migration on level of a wage gen-
erally in accepting regions will be visible.

As a result of economic growth of Azerbaijan
and Kazakhstan in which wage levels are the high-
est among the source countries (fig. 5), decrease
in migration flows to Russia from these countries
is observed. However, emerging economies of
Kazakhstan already have become a strong rival of
Russia for labor migrants from Central Asia (first of
all, natives of Uzbekistan).
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Conclusions and recommendations

On the basis of application of the dynamic multi-
regional model of labour migration to data of regions
of Russia and CIS states, possible consequences of
liberalization of migration policy in Russia were
analyzed. The received forecasts appear rather real-
istic and have practical relevance. In particular, due
to lack reliable methods of calculation of demand
for foreign labor force, the offered forecast of the
labor migrant flows can be used at the formation of
quotas of delivery to foreign citizens of work per-
mits. In point of fact, small quotas for “visa-free”

priority right of the Russian citizens for work, pro-
mote growth of illegal employment of foreign citi-
zens in Russia.

The dynamic multiregional model of labour mi-
gration has potential of further development, at least,
according to three directions. Firstly, account must
be taken of migratory expenses. Secondly, function
of a wage should consider elasticity between wage
and offer of foreign labor force. Thirdly, it is neces-
sary to enter the classification of migrants by the
qualified groups. The listed directions of develop-
ments of the model will be realized within a frame-

migrants from CIS states instead of actualizing the work of further researches of authors.
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YIIK 332.05:005
0. C. MuHbKOBEYKAn

3AKOHOMEPHOCTW PA3BUTUA
MPEANPUHUMATENbCKUX CTPYKTYP B PETUOHAX

Paccmampueaiomes 3axonomepHocmu 1 meHOeHyul, XapakmepHvle 01 mpex munos npeonpuHu-
MaAMenbCKUx CMpyKmyp — MAnblX U CPeOHUX Npeonpusmull U uHOUBUOYATbHBIX Npeonpurumamenetl.
Lenvio uccnedosanust A671810CL NOOMEEPACOEHUE BOZMOICHOCIU ONUCAHUSL NOKA3amenell COBOKYNHOCU
NPeONPUHUMAMENLCKUX CIPYKMYD C UCHOTb306AHUEM QYHKYUL HOPMATbHO20 3AKOHA PACHPeOeleHUs.
Tlpeocmasnen npednosicenHvlil a8MopomM MemooutecKuil no0Xo0 U pe3yibmamvl HOCMPOEHUS PYHKYULL
NJIOMHOCMU pacnpedenenus OCHOBHbIX noKazameseu Ol pasiuyHbIX 00beKmos: CO80KYNHOCmel npeo-
npurnumamenvckux cmpykmyp 8 Poccuiickoii @edepayuu u ee pecuonax, a makaice npeonpusmutl u npeo-
npuHuMamenet, CReYuaIU3UPOBAHHBIX HA ONPeOeeHHbIX BUO0AX 9KOHOMUYECKOU desmenvHocmu. Bce
paspabomannvie QyHKyuU, KaK ROKA3AT NO2UHECKUl U CIAMUCTIUYECKUTl aHaau3, 001aoaiom 6blCOKUM
Kauecmeom U XOpouio annpoxCuMupyiom ucxoouvie oauHvle. B yenom npeonooicenHulil memoouseckuti
N00X00 A67I5LEMCSI YHUBEPCATLHBIM U MONCEM UCHOIB308AMBCS 8 OAbHEUUUX UCCTIC008AHUSIX COBOKYNHOC-
metl npednpurHumMamenvckux cmpykmyp. Ionyuennvle pesyiomamsl MO2ym NPUMEHAMbCA NPU peudeHuu
WUPOKO2O KPy2d 3a0aY aHAU3A U YIPAGLEeHUsl, 000CHO8ANUs NOMpeOHOCmell 6 mpPyO08blX U (PUHAHCOBbIX
pecypcax Ha pedepanbHoM, pecUOHATbHOM U MYHUYURATbHOM YPOGHSIX, d MAKdice hopMUuposanuy niaHoe
U NPOCHO308 PA3BUMUS NPEONPUHUMAMETLCIBA U COBEPUICHCMBOBAHUSL MO0 CEKMOPA IKOHOMUKU.

KnioueBble cnoBa: pefIpuHIMAaTeIbCKME CTPYKTYPBI, Majible IPeANpUATH, CpefHIe IPefIPUATAS, MHIUBU-
Iya/ibHbIe MIPENIPUHIMATENN, YUCTeHHOCTb pabOTHUKOB, 000POT, MHBECTULINY, SKOHOMUKO-MaTeMaTHYeCK1ie MO-
menyt, YHKIUN paclpeieieHus], BUIbI 9KOHOMUYECKOI e TeIbHOCTI

B craree paccMOTpeHBI TpHU THUIIA IPEIIPUHU-
MaTeNbCKUX CTPYKTYp — Majlble IPEIIPUITHS,
CpelHUE MPENNPUATUS U UHIAUBUAYAJbHBIE NpEa-
NpuHUMAaTeau. [ HUX XapakTEpHB! OJMHAKOBBIE
OCHOBHBIE BHJIBI HKOHOMHUYECKOW JE€ATEIbHOCTH,
OHM KOHKYPHUPYIOT Ha OHMX U T€X K€ PbIHKaX,

HUMEIOT BO MHOTOM aHAJIOTUYHYIO TEXHOJIOTHIO IIPO-
U3BOJICTBA, BEAYT PUCKOBYIO JeATENbHOCTh. K Ha-
CTOSILIEMY BPEMEHU POJIb NPEANPUHUMATEIIBCKUX
CTPYKTYp B Halllel CTpaHe CYLIECTBEHHO BO3POCIIA.
B 2010 romy B Poccum Obuto 1,62 mMiH Masbix
npeanpuaTuil. B maneix npeanpustusx pabotano
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