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Tb.e proposed model is a scientific attempt to ··apply the 
methodology of System Dynamics to research one of the most complex 
organization system of management, with the aim of finding out the most 
suitable scenario of the mangement by economic migration flows. The 
problem of economic migration is one of. the most important problems 

both for the countries of origin and for the receiving countries. 
Computer simulation of the proposed model confirms most of the results 
achieved by Andre Sapir~ but pointing to the possibility of multilateral 
consultation of the managers of the regiop.al system~ as well a.S of the 
society to which it belongs~ in this case : RHPUBUCA. of CROATIA, and 
the managers of the countries which. absorb the economic migrations 
flows. The result of these multilateral consultations would be very useful 
for the countries of origin, and for the countries that receive economic 
migrants as well ! 

1. INTRODUCTION 

It is generally believed that economic migrations bring 
profit to the receiving countries, while they have negtltive effect on the 
countries of origin ! In the case of REPUBLICA of CROA~ however, 
as the regional system of )1JGOSLAVIA~ economic migrations ho.ve, in 
spite of numerous negative effects, contributed to the development of 
CROATIA, respectively YUGOSLAVIA as a whole, after the World War 
n. 

It is possible to meet the interests of those cmmtries of 
origin of economic migrants on which the migro.tions had negative 
effects, and even to assure their future development ! Such countries 
must change f:rom countries of origin to the countries which receive their 
own migrants, in the following way : 
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1. ReceiYing countries and countries of or1gm of economic: 
migronts must jointly pion the input and output flow of migrants in 
accordance with "foreseen" trade prosperity moYements of the world 
market ! 

2. The country of ongm wil1, in the feedback cyele of the 
migrations flows~ change to the country which receives its own 
economic migrants (returned economic migrants) ! 

It wi11 in thjs way', with the help of the developed 
countries that had up to thot point been using its migrotions flows~ 

realise the conditions for its own progressive development. 

The System Dynamics Computer Simulation Model of the 
flows of populations~ economic migronts, financial investment 

capital, economic migrants policy, economic and social development of a 
relatively "developed" RHPUBUCA of CROATIA, o.s a port of 
\:1JGOSLA "VlA~ is proposed in order to facilitate the multilateral 
negotiations between RHPIJBUCA of CROATIA, YUGOSLAVIA ond THE 
REST OF THE WORLD. 

2. BASIC CHARACTHRISTICS OF TIIH RHCIONAL SOCIO-RCONOMIC 
SYSTRM OF RHPUBUCA OF CROATIA 

By regional socio-economic system in Yugoslavia is meant 
"Territorial-geographical ond onolytical~plonning frame for mutual 

solving of the common needs of associated communes.'', in this project 
called : CROATIA ! Owing to the knowledge ond methodology of the 
following scientific disciplines : The General Theory of Systems, The 
Generol Theory of Monagement, The Theory of Information, The System 
Dynamics, The Golhal Theory of Organization, The Theory of 
Reproduction of Socio-Economic Systems~ ond The Theory of Chaos, it 
is possible to represent RHPUBUCA of CROATIA with "rudimentary 
.model of cause-consequences commtmication conals which flowing by 
material, energy and information flows , link between three systems: 
CROATIA, YUCOSLA VIA (VDHS) ond THE RHST OF THH WORLD 
(VDRIS-the remainfug world to which economic migrations of CROATIA 
tend to flow )! 
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RHPUBUCA of CROATIA is. at the same time, a 
subsystem of YUGOSLAVIA (the country to which it belongs), and THE 
REST OF THE WORLD (of the developed countries-the remaining world 
to which economic migrations of CROATIA tend to flow ) ! 

THH RRST OF TIIH 
WORLD 
(VDHIS) 

Figure 1. Rudimentary model of material, energy and information 
communicotion co.nols of CROATIA 

The . directed full-curves represent at least one flow of 
matter or information, in this co.se : economic migrants, fino.nciol capitol, 
information of trade prosperity e.t.c .. 

Let it be : 
-MZS ~Material Standard of Living of CROATIA 

(na.tionol income per capita., $/person-year) 
-MZS~Material Standard of Living of YUCOSLA VIA 

(national income per capita., $/person-year) 
-MZSI~ Material Standard of Living of THE REST OF 

THE WORLD (national in.come p.er capita., $/ 
person-year) 

-RNPR~The Level of the Economic Migrants of 
CROATIA in THE REST OF THE WORLD 
(persons) 

-RPORO~Restrictive Policy of The Employing 
Possibility for Economic Migrants of YUGOSLA­
VIA in CROATIA (mecho.nica.l inflow) 
(dimensionless) 

-RPORI-Restrictive Policy of The Employing 
Possibility for Economic Migrants of CROATIA 
in THE REST OF THE WORLD (dimensionless) 

It is possible to present the structura.l-causal model of 
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CROATIA by these cause-consequences links between level and rate 
variables (Figure 2.): 

RPOBO 

MZSO 

PIVDBS 

investment policy 

of YUGOSLAVIA in 

CROATIA 

PIVDBIS 

investment policy of 

THE REST OF THE ORLD 

in CROATIA //m;a+ FBL5.(-) 

MZSI 

RPOBI 

economic productivity 

of CROATIA 

FBL3.(+) 

-----... 
population of CROATIA 

FBL8.(-) 

DBZOBM 
financial capital of the 

economic migrants in 

CROATIA 

Figure 2. The structural model of CROATIA 
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FBLl. This feedback loop has a seH-managing character, 
or "negative" sign, because in the FBL1. exists next couse-consequence 
links : " If the MZS- material standard of living increases then 
STA-population will increase too, and sign of this cause -consequence 
link is plus (+)". And. " if STA-population of CROATIA increases then 
MZS-material standard of living will decrease, and sign of this cause 
-consequence linkis ''negative"(-)''. The global sign of the FBLl. is 
"negative", or its character is selfmanaging, because FBL1. has odd 
number of "negative" signs ! 

FBL2. The global dynamics character of this feedback loop 
. '' 't' " It t'al • d h t ts post tve . means : exponen 1 mcrease or ecrease c arac er, 
because in this feedback loop exist those cause-consequnces links : " If 
DP social income increases than MZS-material standard of living 
(national income per capita) will increase too. And, if MZS-material 
standard of living increases that DP-social income will increase too." ! In 
this case, this feedback loop has not any dynamics character 
cause-consequnces links with "negative" sign and· result is global 
"positive" sign of the FBL2 .. 

FBL3. The global dynamics character of this feedback loop 
is some as FBL2., because in this feedback loop exists next 
cause-consequnces links : " If MZS-material standard of living increases 
then ADN-noneconomic activity (or social activity) will increase too. It 
means: "positive" sign of this cause-conseqtmces link! And, if 

ADN-noneconomic or social activity increases then PIP-noneconomic 
activity influence on the economic productivity of CROATIA will increase 
too, and dynamics character of this link is also "positive". Further, ii 
PIP-noneconomic or social activity influence on the economic productivity 
increases then DP-social income will increase too, and it means, that this 
link has "positive" dynamics character. And, if DP-social income 
increases then MZS-material standard of living will increase too, and 
dynam1cs character of this link will also be "positive"" We could see 
that FBL3. has not any ''negative" dynamics character 
cause-consequences links, and direct effect is : "positive'' dynamics 
character of the FBL3.! 

FBL4. This feedback loop represents an "internal 
migrations balance" of CROATIA, and so, it has special importance, 
because CROATIA is very interesting for the population of the "rest of 
': I ' " ( ' ' t' fl " h ' al . fl '' ) I th' 1 ugos ana economic emtgra ·ton ow ~ me ante m ow . n IS 
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feedback loop exists following cause-consequnces consideration holds 
good : " If the MZSO-material sto.ndo.rd of living of YUGOSLAVIA 
increases then the UMS-internal migration balance of CROATIA will 
decreo.se, because "mecho.nical inflow" from the rest of YUGOSLAVIA 
could be decrease. This means, that dynamics character of this 
cause-consequenc.e link has "negative" sign. Further, if 
RPORO-restrictive policy of the employing possibility for economic 
migrants of YUGOSLAVIA (VDES) in CROATIA increo.ses then the 
UMS-internal migration balance wiU increase too. it means :"positive" 
sign of this link. At same case, if the UMS-intemo.l migration balance of 
CROATIA increases then also the STA-global level of population will 
increo.se, it means, that this link ho.s "positive" dynamics character. And, 
if STA-global level of population of CROATIA increases then the 
UMS-intemal migrations bo.lo.nce of CROATIA will decrease, it means, 
that this link has "negative" sign. The global dynamics sign of the 
FBL4. is "negative", it meo.ns, that FBL4 ho.s "seHmo.naging dynamics 
character"."! 

FBL5. This feedback loop represents an external 
migrations bo.lo.nce, or exactly : RNPR-level of economic emigrant 
workers of CROATIA on temporary work in THE REST OF THE 
WORLD (VDEIS), and it is very important for CROATIA ! RNPR'"level 
of economic emigrant workers of CROATIA on temporary work bas 
greatly contributed to the development of CROATIA, in the post-II 
World War period. The FBL5. bas also "seH-managing"cbaracter. or 
"negative" global sign. This dynamics character is result existing of the 
next cause-consequnces Jinks :" If the RNPR-level of economic emigrant 
workers on temporarily work in THE REST OF THE WORLD increases 
then STA-global level of population of CROATIA will decrease, and it 
means : "negative" dynamics character of this link. Further, if 
STA-global level of population of CROATIA increases then RNPR will 
increase too, and it means :"positive" dynamics character of this 

link " 't' " ' " t Tb 1 b 1· d ' cause-consequences • or pos1 1ve sign • e g o a ynam1cs 
character of FBL5. is "negative" ,or "seHmanaging", because it ho.s odd 
number of "negative" signs. 

FBL6. This feedback loop is very important for 
socio-economic development of CROATIA, because it has 
"seH- managing" or "self regulation" dynamics character. and in this 
feedback loop exists the next cause-consequnces links " If 
MZS-material standard of living of CROATIA increases then ADN-social 
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activity of CROATIA will increase too. and this means : "positive" 
dJiu:tmics character of this link. Further, if ADN-social activity of 
CROATIA increases then ST A -global level of population of CROATIA will 
increase also, and we see that dynamics character of this 
cause-consequnces link is "positive". And. if STA-global level of 
population increases then MZS-material standard of living of CROATIA 
(national income per capita) :will decrease, and the dynamics character of 
this cause-consequnces link is "negative" or "self-managing"!". In any 
case, the global dynamic character of FBL6. is "negative" or 
"self-managing" or "self-regulation", because FBL6. has odd number of 
, t• , • nega tve stgns. 

FBLJ. This feedback loop has "self-managing". or 
"self-regulation" dynamics character, also as FBL6., because it has next 
cause-consequences Jinks : " If the MZS-material standard of Jiving 
increases then RNPR-level of economic emigrants workers of CROATIA 
on temporary works in THE REST OF THE WORLD wi11 decrease, and 
it means :"negative" sign of this cause-consequences link. Further, if 
RNPR-variable increases then STA-global level of population of CROATIA 

ill d d •t ., t" ., • f this w ecrease, an 1 means : nega tve stgn o · cause-consequnces 
link, and, if STA-global level of population of CROATIA increases then 
the MZS-mo.teriol sto.ndo.rd of living will decrease, o.nd it means olso 
:"negative" sign of this cause-consequnces link."! Because FBL 1. has 
odd number (3) of "negative" signs then FBL 1. has also "negative" 
sign. or "self-managing" or "self-regulating" dynamics character! 

FBL8. The FBL8. has also "self-managing" or 
"self-regulation" dynamics character, because in it exists next 
cause-consequnces links : " If the RNPR-migrant workers of the 
CROATIA on temporary work in THE REST OF THE WORLD increases 
then DRZORM-investment capital, or worker remittance, of the abroad 
economic migrants will olso increase, o.nd dyno.mic character of this 
cause-consequnces link is "positive", and, if DRZORM- variable 
increases then DP-sociol income of CROATIA will also increase, which it 
means also \'positive" sign of this link. Further. if DP-social income of 
CROATIA increases then MZS-material standard of living of CROATIA 
will increase too, and it means also "positive" sign of this link. And, if 
MZS-material standard of living of CROATIA increases then 
RNPR -variable will decrease, and this last cause-consequnces link has 
"nego.tive" sign."! The globol sign of FBL8. is "negative" or 
"self-managing" too. because it has odd number of "negative" dynamics 
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character links! 

Also, it is very important to tell that YlJGOSLA VIA 
(VDES) and THE REST OF THE WORLD (VDEIS) ho.ve ho.d specittl 
investment policy for social-economic developing of RHPUBUCA 
CROATIA (ROES). For this reason, in this model, there are two 
variables : PIVDES-investment policy of YlJGOSLAVIA (VDES) in the 
CROATIA, and PIVDEIS-investment policy of THE REST OF THE 
WORLD (VDEIS) in the CROATIA! Both have same dynamics character 
: "positive", because their increase has for influence also increased the 
DP-socia.l income of CROATIA t 

3. CONSEQUKNCR: "SYSTEM DYNAMICS COMPUTER SIMULATION 
MODHL OF C R 0 A T I A" 

On this " system dynamics way ". and, in the same time • 
in the accordance with System Dynamics knowledge and experiences , the 

autor of this paper has worked out two : "System Dynamics Computer 
Simulation Model of CROATIA" : 

1. " MRDES" -first simpler. with only 131 main equations 
(the author had represented this model on the 
INTERNATI- ONAL SYSTEM DYNAMICS CONFERENCE 

1988, San Diego, California, La Jolla, July 5-8), and 

2." PSMURPI"-second complex, with more than 655 equ­
ations (the autor worked out this model a.t the beginning 
of 1991.). 

"MRDHS" is composted of the 9 sectors 

1. POPULATION, 
2. GLOBAL MIGRATION BALANCE, 
3. WORKINGACTIVE POPULATION, 
4. LABOUR, 
5. LABOUR ON THE TEMPORARY WORK, 
6. ECONOMIC AND NONECONOMIC PRODUCTION CAPA­

CITIES, 
7. SOCIAL AND NATIONAl, INCOME, 
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8. REPRODUCTION FUNDS, 
9. INFLUENCE OF ENVIRONMENT (VDES AND VDEIS). 

"PSMURPI" is composed of 4 parallel 
".MII.DHS"- submodels, because RHftJBLICA uf CROATIA as a whole, 
has 4 Regional Socio-Economic System, or 4 regions, and summary 
model of ·CROATIA. 

"MRDHS" and "PSMURPI." has one special MACRO 
function for computing "average growth rate" of any variable, in (%), 
and it has next model in DYNAMO : 

MACRO PCSRV(X,DRLP) 
INTRN DHLX,SLOPR 
L D:RLX.K·DHLX.J+(DTIDHLP)x (X.K-DHLX.K) 
N DHLX=X 
A SLOPH.K..(X.K-DHLX.K)IDHLP 
A PGSRV.I•(SLOPH.IUDHLX.K)•lOO 
MJOO) 

In any case, DELP,average time period, and modeller has 
a possibility to take any number of elementary time period ! 

versions 
"MRDHS" and "PSMUBPI" have two worked out software 

1. in "SYSDYNS" ( autor is Dr. Ante Munitic), which has 
for operative base : QUICIC BASIC (QB) language, and 

2. in "PROF.KSSIO~ DYNAMO PLUS" (PDP) ! 

4. INSTHAD CONCLUSIONS 

"MRDHS" and "PSMUBPI" have instated in STATE 
INSTITUTION OF RHPIJBUCA OF CROATIA (Project. : " SYSTHM 
DYNAMICS COMPIJTHR SIMULATION MODHL OF C R 0 A T I A ") , 
and theirs author is ready to represent them on PC , to anybody interested 
in it, if he could, and what he could have too! 
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