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Abstract. Recent years were significant for the economy of Latvia due to essential changes in structure of
economic system. Often in terns of changed economic conditions traditional statistical and econometric
methods are not appropriate in order to specify main ways of further development. The current paper is
focused on developing of model of economic integration of Latvia in the European Union. The novelty of
the paper is related to the application of system dynamics method and to the study of integration process-
es in the European Union. The developed model considers basic elements of international economy and
principles of European Union: free goods and capital movements, migration, contributions and grants;
and, also, evaluates the influence of the Europeau Union on economic development of the country. Re-
sults of the model show both, positive and negative influence of the process of integration on the econom-
ic development of the country. The developed model can be applicable for analysis of economic situation

in other countries of European Union.
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1. Introduction

International integration is one of the most im-
portant factors contributing to the economic de-
velopment in Latvia. International integration pro-
cess received a strong impetus to the development
after Latvia’s entering the European Union (EU) in
2004. Since then it has accumulated enough statis-
tical data about integration process, but is still
lacks research, which could indicate the main pa-
rameters of development, which could quantita-
tively estimate Latvia’s gains and losses from in-
coming in the EU.

In the paper researched problem is related to
the external (international) economic part of Latvi-
an economy estimation.

Novelty element relates with the integration
and globalization process quantitative estimation,
using the system’s principles.

The object of research is the Latvian economic
integration in the EU and the international econo-
my. The research subject is the Latvian economy
changes as result from Latvia entering to the EU.

The paper aim is to comprehensively analyze
the effects of international integration process of
the Latvian economy.

The study shall use both traditional mathema-
tical, statistical, economic and econometric analy-
sis methods, such as time-series trends, regression

method, and specific modeling method - system
dynamics method.

The system dynamics method is chosen take
into account both Latvian specific — rapidly
changes in economy, in this circumstances econo-
metric methods does not operate correctly and the
system method specific — it’s allow to combine
analytical reasoning and mathematical, statistical
calculations. It is the study limitation.

As the information base of study is used LR
CSB, European Communities, Eurostat and LR
Financial and Capital Market Commission (FCMC)
data. Some materials are taken from experts, news
agencies, newspapers and the Internet. The base of
research is LAS Institute of Economics, LR Presi-
dent’s Strategic Analysis Commission, LR Ministry
of Foreign Affairs and LR Ministry of Welfare
completed researches. Methodological basis of re-
search based on the Latvian and world's top scien-
tists works: international economic theory - Mac-
Conell and Brue (2003), Latvia EU integration
processes — Karnite (2007), Brivers (2008), system
dynamics - Sterman (2000), Yamaguchi (2010),
Wheat (2009), Chevalley (1992).

2. Literature review

Process of formation of the EU wasn't discussed in
system dynamics community. There was only one
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attempt to create model which would explain
processes of integration and cohesion in the EU.
This model was developed by Thierry F. D. Che-
valley (1992). If to divide the EU formation into
three stages: association of the Western Europe
countries, joining of the Central Europe countries
in the EU and joining of Eastern Europe countries;
than this model describes the beginning of the sec-
ond stage. Chevalley’s paper describes and under-
stands the transition in Central Europe. Regions
considered for this study include Poland, former
East Germany, former Czechoslovakia, Hungary,
Rumania, Bulgaria and former Yugoslavia. The
authors criticize the approach of Chevalley to
model development. It is not advisable to develop
a model for such a large group of states. Chevalley
has united absolutely different countries in one
group. From this group Hungary and Bulgaria
have entered EU only in 2007, three years later
after the Baltic States joining the EU. After several
wars Yugoslavia has been split in seven small
countries. Chevalley has prepared paper, disre-
garding specificity of the analyzed countries, i.e.
not considering political, social and economic
characteristics — presence of natural resources in
the country, industrial development, economic
specialization of the country, etc. However Che-
valley has offered theoretically qualitative, correct
model scheme of cohesion of technologies and life
standard levels in the analyzed countries. Cheval-
ley has developed model of movement from the
centralized planning economy to market economy.
Important steps in this transition are the privatiza-
tion of state-owned enterprises, the reorganization
of ministries, creation of a modern communica-
tions infrastructure and the introduction of finan-
cial intermediation and legal operating frame-
works. Today the given paper and its offered
model are already outdated. Privatization basically
was completed ten years ago, in all European
countries the market economy dominates. But pro-
cess of integration in the EU proceeds, that once
again underlines importance of this research.

In this study much attention is paid to the ex-
planation of Latvian economy features. Excep-
tional circumstances require a specific model.
Even comparing the three Baltic States, one model
can't be transferred from one state to another.
There is a common perception that the Baltic
States are similar by population, area, region, men-
tality, and by level of economic development.
However, on the way to integration in the EU each
state has its own achievements. Estonia entered the
euro zone in 2011, but in Latvia since 2008 a long,
deep crisis is observed. The first part of the paper
is devoted to specificity the Latvian economy.
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It is important to note that in the system dy-
namics many models of regional development
planning are developed. Their updates are develop
almost every year in different countries, adapting
models to current conditions (Stark et al. 1976;
Rivera 1980; Li Zhou, Zhou 1991; Lytchkina
2009; Lektauers et al. 2010). One of the ways to
develop a model of European integration can be
revising an existing regional model. In other
words, it is formation of macro-regional model.
The authors haven’t chosen this way considering
the restrictions of paper topic — to deal only with
economic integration.

In system dynamics community, models of
macroeconomic development are developed (Ya-
maguchi 2010; Wheat 2009). The authors suggest
adapting them to development of economic inte-
gration model. Existing macroeconomic models do
not display broadly international economy; there-
fore without improvements these models can't be
applicable to estimate the integration of state in the
economic union.

3. Background and context: analysis of Latvia
integration in the EU

This section explains specifics of the integration of
Latvia into the European Union.

3.1. Latvia’s entering into the EU direct
financial effect

For Latvia, joining the EU, the new financial con-
tributions were formed. Contributions are directed
to the EU's budget. Also, from the EU received
funds significantly increase. The difference be-
tween received funds and contributions increased
national income, which is the direct benefit of the
Latvia’s accession to the EU.

Big part of Latvian contributions to the EU is
based on the national income. Significantly
smaller is VAT based contributions, the UK rebate
and customs duties. Latvian contributions to the
EU limit the domestic consumption: part of VAT
contribution, as well as customs duties, increases
prices, which is consumption limiting factor; na-
tional income part contribution also limits domes-
tic consumption. Contrary, the received EU budget
funds promote natural resource conservation and
domestic production increase.

From authors's point of view, these contribu-
tions, grant system does not encourage the devel-
opment of Latvian economy. To successfully de-
velop the production, demand is necessary. The
Latvian market is small; it is not profitable to pro-
duce all range of goods in Latvia. For Latvia it is
sufficient small producers, but they can not com-
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pete with large producers, considering the higher
cost per production unit. Problem-solving way
might be Latvia’s specialization in specific prod-
ucts’ production. Latvian specialization is wanted
for several years, the priority directions are given
to a highly technological and / or natural, envi-
ronmentally friendly products. By authors's opin-
ion, wanted product class may be supplemented
with products whose mass production is difficult
or output growth does not lead to costs decrease.

3.2. Influence of free movement of goods and
services on the Latvian economy

According to economic theory one of the ways to
develop the country's economy, is to increase net
exports. One of the Latvia’s benefits from incom-
ing the EU is growths of market, the removal of
barriers to exports goods to EU.

For Latvian net exports calculation the authors
uses LR CSB data on exports and imports.
Through net exports, exports and imports data
analysis using time series (trend) modeling tech-
niques have made conclusion that all three indica-
tors’ trends are similar.

In Latvia net exports are positive (greater than
zero) only for wood and wood products group. In
some groups, such as textiles and textile articles,
in some years also have been seen a positive net
exports, but these groups have such a low share of
net exports, that they may be disregarded in the
analysis.

Wood and wood products net exports from
2001 to 2007 grow gradually, with the linear trend.
Net export growth in this group was related with
gradual development, with previously established
cooperative extension. Latvia’s accession to the
EU had no effect on net exports increased in this
group. It can be concluded that with contemporary
globalization level, national independence from
various unions and associations can not stay com-
petitive goods exports. Authors's opinion, even
more, incoming into economic union does not en-
courage competitive exports, because competitive
products would be required not only in union
countries, but also in third countries, which can
fully use internal potential of exporting country.

It is important to note that in 2008 wood and
wood products net exports fell, which is related to
the global economic crisis and reduction in foreign
trade.

In another key product groups and total net
exports were negative. Other groups’ net exports
changes were gradual, with linear trend. Only if
the wood and wood products group net exports
grew, in the other groups it fell. This would indi-
cate that Latvia is not fully using the opportunities
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form accession to the EU. Net exports were not
expanded, imports dominated in foreign trade.

3.3. Influence of free capital movement
on the Latvian economy

Availability of capital in country can be an eco-
nomic development factor. Economic theory de-
fines that in closed economic system, availability of
capital or investment in the country can be less or
equal to savings. Savings that population placed in
bank accounts and deposits become available for
investment in the form of loans. Small offset from
this equilibrium can form banks capital. Bank with
its own resources also can participate in the credit
market. In theory, after Latvia’s accession to the
EU, capital can come to Latvia in the loan form or
as investments in banks capitals and leave Latvia by
placing credits or investments in other countries.
Actual capital changes in Latvia before and after
joining the EU are visible in Fig. 1.
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Fig.1. Banks capital, deposits and loans growth in Lat-
via, mIn. LVL (Source: Authors’s figure on the basis of
FCMC data)

Analyzing banking capital increase in Latvia,
we can say that its development was gradual. Ana-
lyzing the structure of capital allocated in Latvia,
that consists of residents' capital and non- resi-
dents' capital, it is evident that capitals have a dif-
ferent dynamic. Residents' capital increased by
46 % per year from 2003 to 2008, in this time non-
residents' capital increased by 347 %. Capital
growth rates differ almost 8 times. Total banks
capital increase in Latvia is formed with non- resi-
dents' capital increase. It can be concluded that the
international capital came to Latvia. But to draw
conclusions, that it was related with the Latvia’s
joining the EU, it is not possible.

Before Latvia’s accession to the EU foreign
(non-residents') capital also have important role.
Its share in total banks capital was from 70 % (in
2000) to 51 % (2003), and its minimum (51 %)
directly before Latvia’s incoming to the EU. Later,
foreign capital share in total banks capital grew
and reached 78 % (in 2008). Also, to approve the
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capital flow to Latvia can deposit and loan vol-
umes, which also are shown in Fig 1.

Before Latvia joined the EU savings were
more than granted loans about 20-25 %. Local
resources were sufficient to cover domestic de-
mand in the capital. A few months after the EU
integration credit and deposit ratio started to fall.
Granted loans grew faster than growing deposits.
In September 2005 loans were balanced with de-
posits, but since then, granted loans have become
significantly greater than deposits. Additional re-
sources for loans banks attract from international
capital markets. Latvia’s entering the EU is related
with the credit system development and credit
boom in Latvia. In contrast, entering the EU did
not increase amount of deposit, deposits grew
gradually.

The rapid credits growth could trigger eco-
nomic development, if credits are directed towards
to industry. Analyzing credit structure, from 30 %
(in 2000) to 50 % (in 2010) credits are issued to
non-residents, households and for other purposes.
Of these credit types, consumer credit growth
could contribute to economic development if con-
sumers choose to buy domestically produced
goods. But in reality, consumer loans stimulated
import or/and increased prices in the country. For-
eign trade growth after Latvia’s joining the EU is
discussed in the previous section.

Only 14 % of loans were allocated in manu-
facturing, which explains why, despite the loan
portfolio growth in Latvia, internal production
growth did not happen. Granting credits to the
“air” (Karnite et al. 2007), with financial trans-
formation related sectors, does not lead economic
development. Thus, capital incoming is not being
used to promote positive changes in the Latvian
economy.

3.4. Influence of labour free movement
on the Latvian economy

In 2004 several EU states opened their labour
markets to workers from Latvia. The largest
amount of labour force went to Ireland, Great Brit-
ain and Sweden. In these countries salaries were
substantially higher than in Latvia, which contrib-
uted to labour migration from Latvia. The hy-
pothesis of the research is that labour migration is
determined primarily by the payment level in the
countries under consideration and the indicator
derived from it — payment differences in the coun-
tries compared; as well as employment level, un-
employment level, number of work places (market
capacity) and number of vacant work places. Sec-
ondary factors influencing migration may be costs
connected with labour migration, formal legal bar-
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riers to migration and personal propensity for mi-
gration. First of all the main indicators of Latvia’s
labour market, represented in Table 1, will be ana-
lyzed.

Table 1. The main indicators of Latvia’s labour market
2004-2008 (Source: Authors’s summary of the CSB and
the Eurostat data, more detailed statistic is available in
Skribans’s works (2007, 2009b, 2009c¢))

2004 | 2005 | 2006 | 2007 | 2008
Average wage,
EURO/month 403 | 449 | 552 | 719 | 865
Workmg age popula- 1ssa | 1380 | 1573 | 1584 | 1568
tion (thous.)
Number of employees 1018 | 1034 | 1087 | 1118 | 1125
(thous.)
Number of vacancies 12 19 20 0
(thous.)
Number of unem-
ployed (thous.) 118 101 80 71 91

From Table 1 it is evident that since entering the
EU, both the average wage and the number of em-
ployees in Latvia have grown along with the in-
crease in the number of vacancies. At the same time
the number of unemployed persons decreased as
well. Data show that the number of employees has
increased almost by 10 % during the period ana-
lyzed, the number of unemployed persons de-
creased by 23 %. This does not automatically mean
that previously unemployed people have moved to
the group of employed ones. Employed and unem-
ployed people in total form labour force. During the
period under examination the amount of labour
force in Latvia increased by 7 %, but the amount of
working age population decreased by 1 %, which is
the factor, influencing labour market.

Decrease in working age population in Latvia
may be connected with the negative natural in-
crease of population as well as migration proc-
esses. Indirect calculations using LR CSB data,
taking into account population reaching pension
age, increase of young people under working age,
as well as death rates in working age, show that
the decrease of natural labour force is 20 thousand
persons. The number of migrating persons differs
in various sources, for example, Eurostat data
show that from 2004-2005 on average 981 people
a year left Latvia, in 2006 this indicator increased
2.1 times. LR CSB data show that the population
of Latvia during this time decreased by 4.7 thou-
sand persons. But all these data do not explain the
difference of approximately 352 thousand persons
between working age population and labour force.

Such large labour force differences can be as-
sociated with long-term unemployment, which is
excluded from the number of unemployed persons,
as well as with migration processes, which are not
properly registered and estimated. The first reason,
increase of the hidden unemployment along with
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the increase of the number of employees and va-
cancies is not possible. Experts have other
thoughts about labour migration process.

Labour migration data are relative and vary-
ing, and therefore cannot be exact. Some experts
consider that about 50 thousand people (Indans et
al. 2006) have emigrated from Latvia, other esti-
mations show that totally about 100 thousand
(LETA, 2008) or even 110 thousand (LETA 2007)
job migrants, students and their family members
have left Latvia. If data taken from statistical
sources are too small and do not show unofficial
migration, then the estimations of experts are
sometimes unrealistically large, because none of
the population groups or total population showed
that large decrease. Variation of data indicates that
labour migration statistics cannot be applied in
such researches.

Further it is important to examine migration
from another angle, that is, why workers go
abroad. The situation in Latvia and in foreign
countries is compared in Table 2.

Table 2. Comparison of Latvia’s and foreign labour
market from 2004-2008 (Source: Authors’s summary
of the CSB and the Eurostat data)
[ 2004 T 2005 | 2006 [ 2007 | 2008
Ratio of wages
e in the EU 27 and in Latvia | 6.4 6.0 4.4 3.5 3.0
e in Sweden and in Latvia 10.1 | 9.2 7.7 6.0 5.1

o in Great Britain and in 93 90 76 62 53
Latvia ) ) ) ) )

Ratio of the number of employees
e inthe EU 27 and in Latvia | 204 | 204 198 196 197
o in Sweden and in Latvia 4 4 4 4 4

. in_ Great Britain and in o8 28 27 26 26
Latvia
Number of vacancies in 38 4 47 55 49

Sweden (thous.)
Number of vacancies in Great
Britain (thous.)

629 | 617 | 597 | 656 | 616

As Table 2 shows, wages in Latvia are much
lower compared with the average level of the EU
and particular EU member states. At the moment
of entering the EU, difference between wages was
even 10-fold, but since that the difference is de-
creasing, as wages in Latvia are increasing.

Further analysis of data in Table 2 indicates
that the Latvia’s labour market forms only half
percent of the whole EU labour market and is 26
times smaller than that in Great Britain. Compari-
son of data in Tables 1 and 2 shows that the num-
ber of vacancies in Great Britain exceeds the num-
ber of unemployed persons in Latvia more than 9
times. Moreover, vacancies in Great Britain can be
filled by more than a half of all Latvian labour
force. But these data represent only one developed
EU country. In total, it is possible to find a va-
cancy for each Latvian worker in the developed
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EU countries with the income at least two times as
high as an average level in Latvia. These data
show that actually labour migration from Latvia is
not limited by employers, as well as that there are
no restrictive formal barriers.

From the authors’s point of view labour mi-
gration in Latvia is limited only by propensity to
migrate. It is hard to estimate this indicator; how-
ever, taking into account population polling re-
sults, 19 % of Latvia’s population is ready to leave
(Delfi 2008) and 40 % of population have at least
once considered the possibility to leave Latvia
(Lotina 2008).

4. Model of Latvia's integration in the EU

Based on the relationships defined in the previous
chapter, the system dynamics model of Latvia’s
integration in the EU is developed.

4.1. Developing of the conceptual model

The conceptual scheme of the model is shown in
Fig. 2.

Contributions to the
EU budget

Received from the
EU budget

Net nnport

T

—»UnemploymenteompmH Consumption -—

Migration Capital income

/@

Labour
force

+

Interest
payments

Capital
repay

Fig.2. Conceptual model of Latvia's integration in
the EU (Source: Authors’s figure, elements description
is given in Skribans and Pocs (2008))

The Fig. 2 shows that the model consists of
parameters that affect integration: migration; con-
tributions to the EU budget, subsidies from the
EU, net import and the movement of capital, as
well their impact on key macroeconomic processes
in Latvia is shown.

The greatest influences on the Latvian econ-
omy have migration processes. Migration is
formed by the difference of wages in the EU and
Latvia. Latvia's accession to the EU did not change
wages in the EU, thus the wages in the EU are
taken as a constant pointer. Low wages in Latvia
defines migration from Latvia. Wage increases in
Latvia will reduce migration. Between these pa-
rameters there is a negative relationship, as indi-
cated by a minus sign near the arrows.

With migration increasing, size of the work-
force also will be reduced. Migration has a nega-
tive impact on the workforce. Workforce reduction
will lead to a reduction in migration that means,
the amount of labor has a positive effect on migra-
tion. The relationship between migration and
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amount of labor describes the first feedback loop
displayed in the Fig. 2.

Changes in labor force volume cause changes
in the same direction among the unemployed. In
circumstances of constant number of jobs, labor
force reduction leads to a reduction in the number
of unemployed. Increase in the labor force, with
constant number of jobs, leads to an increase in
unemployment. Between these indicators there is a
positive relationship. Changes in the labor force
have influence not only on the number of unem-
ployed, but also on consumption. In this case, the
labor force serves as a measure of the population,
which can be changed only with mentioned factors
of the model that means, based on the migration
processes. Changes in consumption are propor-
tional to changes in the labor force, between these
relationships there is a positive relationship.

One of the factors determining the level of
wages from the supply side is the level of unem-
ployment. The fewer unemployed in the system,
the higher wage growth. In conditions of high un-
employment wage growth stops, and, as in Latvia
in recent years, wages may decrease. The unem-
ployment has a negative impact on wages.

Wages, migration, labor force, unemployed
form a second feedback loop displayed in the
Fig. 2. Low wages lead to migration, which re-
duces the amount of labor force and unemployed
in the system, reduction of the number of unem-
ployed will increase wages. This part of the system
will be closer to equilibrium when the level of
wages in Latvia will be approximately at the aver-
age level of wages in the EU.

Wages growths in the country not only affects
on the willingness of labor force to participate in
the labor market, but also the demand of it. Wage
growth reduces the business profitability, and the
output level of production in the country de-
creases. This reduces employment and increase
unemployment. Unemployment growth reduces
wages, which again increases production. It de-
scribes the third feedback loop, Fig. 2.

EU policies through subsidies encourage busi-
ness development and growth of Latvia’s produc-
tion. The model envisages that increase in subsi-
dies increases production volume in Latvia.
Production increase is also affected by the growth
of the consumption. The relationship between con-
sumption and production are included in the fourth
feedback loop. Changes in consumption and pro-
duction change the number of unemployed, wages,
migration and amount of labor force.

As shown above, changes in the labor force
change consumption. Without taking into account
other feedback, this loop can exponentially affect
the system. Any increase in consumption causes
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forced growth of consumption, as well as any re-
duction in consumption causes forced reduction in
consumption. This is a very important element of
the system, because contributions to the EU bud-
get and capital flows affect consumption.

In previous section it was determined that con-
tributions to the EU budget depend on consump-
tion, and likewise they reduce consumption in
Latvia. This is shown in the fifth feedback loop.
Consumption growth in Latvia will increase pay-
ments to the EU budget, and these payments will
reduce consumption.

More significantly consumption affect capital
flows. Firstly, as defined in the previous section,
the inflow of capital causes increase of consump-
tion in Latvia. After some time, capital leaves the
system, which leads to decrease in consumption.
Inflow and outflow of capital will form a cyclical
loop in consumption by increasing consumption
when capital inflows and reducing consumption
when capital goes out.

The inflow of capital has one more effect. In-
coming capital increases the cost of maintenance
of capital, i.e., interest payments. These payments
are taken out of the economic system and are
transferred to owners of capital. Interest payments
for foreign capital decrease consumption in Latvia.

There is no feedback in the capital flows, be-
cause usually in Latvia capital is not reinvested, it
has mostly speculative nature that was shown in
the previous section. Fig.1 also shows net imports.
The indicator of imports has an important role in
the economy of Latvia. Latvia cannot produce all
necessary goods, import substitute domestic pro-
duction.

The aim of the European subsidies is to create a
competitive environment in Latvia, assisting substi-
tuting import with internal production. Fig. 1 shows
that development of production (output grow) re-
duces import. These indicators have negative rela-
tionship. Import changes also have influence on the
changes in consumption. Increase in consumption
will increase net import, because the production can
not satisfy growing demand. These indicators are
connected with positive relationship. In fact, in-
crease in consumption is distributed between in-
crease in production and increase of import.

4.2. Integration model with limited number
of economic indicators

Developing a model, the main task was to research
the direct impact of integration on the state econ-
omy. The developed model stock-flow diagram is
shown in Fig. 3.

Comparing the diagram to the general scheme
of the model we can see some differences. In the
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diagram, there is no indicator “unemployed”. The
workforce reduction has a direct impact on wage
growth. Labour migration is determined not only
by the quantity of labour, wages in the EU and
Latvia, but also by the propensity to migrate. This
ratio generally reflects all non-formalized migra-
tion barriers, such as the language barrier, patriot-
ism, etc.

Production and consumption are analyzed in
two parts: in a long-term and in actual indicators.
Actual output and consumption are based on a
long time period output and consumption, taking
into account the short-term influencing factors.
They are for consumption — the inflow of capital
and payments to the EU budget, for the produc-
tion — changes in consumption.

payments) are associated with the development of
production output. In Latvia, as defined in the pre-
vious section, capital flows are directed to the
speculation and to consumption, thus repayment of
capital and interest payments in the model are also
associated with the consumption.

In the diagram (Fig. 3) production and con-
sumption are combined within the inventory reser-
voir. The output increase material reserves in the
system and the consumption reduces them. The
difference between consumption and production is
covered with material stock changes, as well as net
imports. After consumption and output changes
follow changes in imports and / or in material
stock.

oy} <Received from the Import response to Autonomous net - <Contributions to the [y
EU budget changes in consumption import> EU budget> A
Average wage in Migration Tmport Capital - Spcgulnlnc
the EL propensity Output Consumption inflow . capital
changes ||, Capital
outflow
T ¥ Interest
Migration. . Wage payments
increase ) IS o Inventories . A
Wage incrdase Output Debt capital
Dmnl .
Average wage Capital |
Labor force in Latvia Sl . repayments
na <Initial long-time - Initial long-time Capital withdrawal
average output> ) ()UID‘UI response ,m average consumption from the system
Labor force changes in consumption T
. Capital avergge
decrease Consumption response Y |}|L“lil;lc |
to capital decrease

Long-time average
output

EU subsidies

effectiveness Output increase

™ Output decrease

Interest
rate

Long-time average

Consumption g consumption

decrease

Fig. 3. Stock -flow diagram of model of Latvia's economic integration in the EU (Source: Authors’s figure)

Capital inflow and payments to the EU budget
are considered as short-term factors, because as
soon as their effect will disappear, the volume of
consumption will return to a balanced level in the
long run. Similarly, short-term fluctuations in pro-
duction are determined by changes in consump-
tion. The reaction of production to changes in con-
sumption shows factor “Output response to
changes in consumption”.

Changes in long time period output and con-
sumption are associated with fundamental factors.
For the production it is amount of EU subsidies,
which are aimed to foster the business environ-
ment, and the efficiency ratio of these grants. For
consumption it is capital withdrawn from the sys-
tem (interest payments for foreign capital) and the
ratio of consumption reaction to capital with-
drawal. EU subsidies are defined as long-term
influencing factor, because at the expense of an
effective entrepreneurial activity it continues to
operate despite the termination of grants.

Similarly, withdrawn from the system capital
(interest payments) reduce the consumption for-
ever. According to economic theory capital inflow,
its removal, as well as maintaining costs (interest

4.3. Calibration of the model. Simulation runs
results

Implementing the model in practice, some parame-
ters are impossible to obtain from the statistics or to
calculate from available data using mathematical
methods. That would be the propensity to migrate,
the effectiveness of EU subsidies, the consumption
reaction to capital decrease in the country, the out-
put response to changes in consumption. To obtain
information on the effect of these coefficients to the
system, authors have conducted several experiments
with the model. Firstly, for all coefficients boundary
fluctuations from 0 (no influence) to 1 (fully corre-
lated) were determined.

Secondly, experiment with zero values of all
coefficients was conducted. And thirdly, the ex-
periments were conducted with increasing coeffi-
cient values up to 0.5, keeping other coefficients at
zero level. In experiments coefficient “import re-
action to changes in consumption” refers to the
coefficient “output response to changes in con-
sumption”, they correlate negatively. Changes in
consumption are covered with import or output,
small deviations from this rule is related with

500



V. Skribans, R. Pocs

changes in inventories. The results of experiments
are the following.

In the first experiment, with all zero coeffici-
ents, all researched indicators (consumption, out-
put, labor force, the average wage in Latvia, im-
port) were constant, indicators did not respond to
Latvia’s accession to the EU. Migration did not
occur, wages, imports, long-term consumption and
production remained unchanged. It is important to
tell, that in this experiment inventories show a
slight growth, i.e. import and production were
slightly higher than consumption. This experiment
is the starting point, which allows to estimate and
to compare the net effect of factors on the behavior
of the system.

The first examined parameter is propensity to
migration. Its influence on the system is reflected
in Fig. 4.

Fig. 4 shows that with migration propensity
coefficient increasing to 0.5 in Latvia consump-
tion, production and labour force will decrease, at
the same time the wages will increase. Changes in
import are negligible. This situation corresponds to
the shown relations. High migration propensity
coefficient and low wages in Latvia leads to mi-
gration, a direct consequence of migration - rising
wages and decreasing labor force (population).

Fig.4. Migration propensity influence on the system
(Source: Authors’s figure)

Reduction of population causes reduction of
consumption. Both consumption reduction and
wages increase cause the decline of producing.
Migration propensity coefficient 0.5 is a very high
coefficient. In 6-8 years it will reduce the popula-
tion almost 3 times. In addition, the decrease of
consumption and producing will be similar. At the
same time, wages in Latvia will reach EU level.
Development of the state due to migration is not
available. According to the authors‘s opinion, the
coefficient of migration propensity should be
around 0.01.

The next examined coefficient is EU subsidies
efficiency. The reaction of the system on its
changes is shown in Fig. 5.
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Fig. 5. EU subsidies efficiency influence on the system
(Source: Authors’s figure)

In Fig. 5 the amount of analyzable indicators is
considerably abated, because, according to the re-
sults of the experiment, EU subsidies does not af-
fect consumption, labour force and wages in Latvia.
This corresponds to the facts. Most often, with the
means from subsidies new, efficient equipment has
been bought abroad to replace old. Employment
does not change, consumption and wages in the
country remain unchanged, but increased produc-
tion displaces import, as shown in Fig. 5.

From the authors point of view, in Latvia the
EU subsidies efficiency is not so high, it is closer
to zero. The simulation results show, that such
high efficiency may lead to overproduction in Lat-
via because production grows faster than import
reduction. In Latvia the EU subsidies efficiency
coefficient should be around 0.25.

In the next Fig. 6 there is analyzed the influ-
ence of coefficient “consumption reaction to capi-
tal decrease” on the system.

,,,,,

Fig. 6. Coefficient “consumption reaction to capital
decrease” influence on the system (Source: Authors’s
figure)

The Fig. 6 shows that coefficient “consump-
tion reaction to capital decrease” affects only con-
sumption and imports. Capital reduction in the
system reduces consumption, reduction of con-
sumption reduces import (in this experiment, the
output does not react to changes in consumption).
All other indicators do not depend on reduction of
capital in the system.

According to experiment’s logic, next ex-
periment should be carried out with coefficient
“output response to changes in consumption”. Un-
fortunately, this experiment is not possible to im-
plement, according to the above scheme. If all
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other parameters have no effect on the system,
then there is no change in consumption. In the
absence of changes in consumption, it is impossi-
ble to study the reaction on it.

The impact of coefficient “output response to
changes in consumption” on the system will be
evaluated later. In the next experiment there are
examined the parameters defined by expert way.
This experiment represents the most likely sce-
nario for the Latvia's economy integration into the
EU (Fig. 7).

Fig. 7. Expert way defined parameters influence on the
system (Source: Authors’s figure)

The Fig. 7 does not show a net import, be-
cause import and export will be kept at initial
level. Changes in other indicators explain the next.
Labour force will be reduced, that leads to wages
increase and consumption decrease. As a result
decrease in output will happen. Increasing wages
would not only reduce production, but also substi-
tute production with import. This expected in-
crease of import will be compensated by diminish-
ing of import, which will be related to reduction of
consumption in the country. Therefore, the import
remains unchanged, at steady state. EU subsidies
will contribute to industrial development, despite
of increase in labor force cost. Production will
exceed consumption, there can be over-production
in the system and inventories increase. This could
mean that EU subsidies have limited effectiveness.
After a certain stage, to encourage business devel-
opment in Latvia would be useless. Deeper crisis
will be caused by the lack of demand. Production
without the sales market is useless.

For objectivity, it is important to remind, that
previously it was not estimated how production
would respond to changes in consumption. In the
previous experiment, the reaction level was at the
expert determined level of 45 %; the change in
consumption caused almost by half smaller
changes in output. The following Fig. 8 analyzes
the behavior of the system, provided that the pro-
duction does not respond to changes in consump-
tion (with a zero coefficient), keeping the other
coefficients at the level determined by the experts.
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Fig. 8. Coefficient “output response to changes in con-
sumption” influence on the system (Source: Au-thor’s
figure)

The Fig. 8 shows that the production has re-
mained almost unchanged. In a previous experi-
ment constant import at this time will decrease. All
other indicators (labor force, consumption and
wages) are the same as in the previous experiment.
This could mean that if the output does not depend
on domestic demand, production could replace
imports and form export capacity. But this is uto-
pian situation.

Export potential form the stable operating
companies whose products are demanded in do-
mestic and foreign markets. In Latvia, there are
almost no such companies and the small domestic
market does not allow forming them. Also there
are no opportunities that well-known producers
will build their factories in Latvia. There are no
cheap resources in Latvia. Soon the volume of
labor force will diminish and a wages will be near
to the EU level.

Unfortunately, Latvia does not look for exit
from this deadlock. Priorities of Latvia at present
are financial stability of the state (avoidance of
default) and, in the longer term, accession to the
euro zone.

These scenarios of economic development in
Latvia are connected to the integration processes.
They do not take into account the reaction of do-
mestic economy to integration processes.

5. Conclusions

In the paper comprehensively analysed the effects
of international integration process of the Latvian
economy in EU, the work purpose it is reached, all
planned tasks are reached.

In the paper is defined that Latvia’s entering
the EU increased net funds from the EU budget.
But subsidies system does not encourage the de-
velopment of Latvian economy, more stimulating
domestic speculative demand.

To satisfy growing demand in underdeveloped
domestic production conditions, various goods
from other countries are imported in Latvia, thus
increasing exports and imports negative balance.
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Capital incoming in Latvia is not being used to
promote positive change in the Latvian economy,
but is focused on the sectors related to financial
transformation. In fact, industry has not felt a sig-
nificant investment growth.

After joining the EU, Latvia exports labour re-
sources. Labor migration decreased unemploy-
ment, increased wages and labor costs, which re-
duced the internal production export potential.

These processes are mostly temporary. Migra-
tion would fall under wage increases or/and popu-
lation resources reductions. Speculative capital
flow will be stopped by lack of pledge. It is possi-
ble to conclude that temporary processes will be
stopped when living standards in the EU and Lat-
via will be approximately at the same level, i.e., in
the end of cohesion process in the EU.

Immune subsidies and import relation. The
subsidies are intended to reduce the country's de-
pendence on imports, but now it is become vice
versa - subsidies tend to increase import. Latvia is
still unable to determine its specialization in the
EU and global markets, and thus become de-
pended on the EU subsidies and international aid.

These conclusions are based on the statistical
analysis of a situation. Developed models, simula-
tions runs show that the crisis has the system rea-
sons.

EU subsidies have limited effectiveness. After
a certain stage, to encourage business development
in Latvia would be useless. Deeper crisis will be
caused by the lack of long time demand. Produc-
tion without the sales market is useless. The small
domestic market does not allow forming produc-
tion in Latvia.

Results of the paper show failure of the me-
chanism of EU operations. The available mecha-
nism contradicts EU principles; it doesn't promote
the cohesion in European Union, but quite oppo-
site - leads to solving problems of well-developed
EU countries at the expense of developing coun-
tries. In the given conditions the example of Latvia
shows that there is no possibility to overcome the
system crisis. These circumstances specify neces-
sity of changes in EU internal migratory policy,
changes in principles of developing countries’
support in EU, and changes in distribution of EU
means, taking into account internal migration. The
authors will show the study of migration economic
indemnification mechanism in a following paper.
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