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Abstract

Globalisation and demography are the main forcesdalimg the
development of societies at large and of each natigarticular.

The paper aims to identify and synthetically préssome factors of
influence which triggered by the end of th& 2@ntury and the beginning of
the 2f' century a series of characteristics defining theamges of the
demographic model and structure of population oa hrackets.

The paper presents the results obtained by usireg Markov-type
model, for studying the development of demograjltiicators in Romania,
and their forecasting as well.

Key-words: globalization, demographical evolution, Markov mbde

JEL classification: Cy3, Ci5, Csz Cas, i1, dia ko

1. Introduction

The intensified globalization represents the funelatal feature of the world
economy at the beginning of the*dentury. Globalization is characterised by the
pervasive trend of barriers’ reduction and melt-ddvetween national economies,
and increasingly stronger links between economies.

The multiple processes implied by globalisation ismter-conditioned on a
wide scale, and these processes generate and plesastain dimensions within
globalising policies and strategies which havealbbeen defined and formalised
accordingly yet.

Globalisation has, as well, its ovde@mographic modekwift acceleration of
individuals’ movement from the rural area and theadan lifestyle to the urban
area which is more closely related to global treindfashion, foods, markets and
leisure.

Globalisation and demographics are the two maine®mmodelling/driving
the development of societies in general and, intiqudar the European
development. Globalisation and demographics proviole opportunities and
challenges, based on their particularities anddsén development.
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Demographic trends at world level and, implicitit, European level show
increased opportunities of longer and healthier-dibans, yet new questions arise
such as the new costs of an aging society, the isfunter-generational equity,
along with other issues posed by family and housklife, respectively: higher
importance granted to child nurturing and to emgubalance between the working
and personal life by fostering family life valudgtter inter-generational relations,
and alleviating the new poverty threats.

Globalisation, next to the new technologies, presida huge growth
potential. Yet, individuals should be able due heitt studies and professional
training to take full advantage of these opportasitand adjust to the
disappearance of some traditional industrial trades

The paper intends to analyse the impact of glod#dis on the development
of the main demographic phenomena. The new techiesdodriven by and
complementary to globalisation provide for a hugewgh potential. Yet, for
individuals, in order to take full advantage of thygportunities provided, intensive
studies and vocational/professional training acired for reaping benefits and
adjusting to the disappearance of some traditimuistrial trades. In our paper we
intend to analyse the impact of globalisation oe évolutions recorded by the
main demographic phenomena.

2. Interdependenciesglobalisation — evolution of demographic phenomena

The last decades witnessed the redesign of thael\watonomic map due to
spectacular changes on the international politset&ine and to the influence of
unprecedented technological shifts occurring at $aene time. One of the
certainties was the triumph of market economy alerothe world. On this
background of substantial changes, two basic treadkl be outlined. One of them
refers to the economic globalisation favoured, agnothers, by the diminished
transportation costs and speedier communicatiomsiea

The other confirms the attempt of various naticcmnected to their own
territory to organise within some regional framekgodefined by geographic and
historical proximity connections. In this new cotttehe power relationships changed
under the influence of shifting the heavy weight vebrid output, meaning the
localisation of the latter, determined in its tloy the strategic games implemented
mostly by multinational companies acting at presemter the power of attraction of
national territories. The other trend was influehbg the attempt of various nations
residing on their territories to form and organiseme regional cooperation
frameworks as defined by the geographic and hestigoroximity links.

2.1.Brief presentation of the demographic evolutioRaomania

The political, economic and social changes whicimBaa underwent after
December 1989 have left a heavy imprint on poputédi development, hence on
the demographic phenomenon. Several quasi-simuoitenevolutions such as the
swift and significant decrease of births’ rate, teerudescence of mortality, the
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negative impact of external migration of unknowmensions have all contributed
and altered dramatically the demographic landsofee country.

The 19" year of demographic decline was 2008, when Romiastaalmost
two million inhabitants that is 8% of the populatiexisting in the records by the
beginning of the nineties.

Romania’s demographic variables are no exceptiam fthe general trend of
evolution when considering the entire European (agfmn. We might say that the
general European trend is of decreasing valuebiftirs, marriages and mortality,
while on the other hand the average age of therfiegriage, of giving birth to a
first child, and the frequency of families’ disstitun along with consensual unions
are all on an increasing path.

Yet, the main difference between European populatigith respect to these
shared developments resides in the rate at whehtdke place and the depth of
changes. One of the outcomes is that differentilsls may be identified regarding
the social issues facing them — with respect to #maergence swiftness and their
volume - triggered by the aforementioned developgmeri the demographic
landscape. Therefore, socio-economic determinisaysplan important role in
influencing them.

The decrease of Romania’s population is triggeradiqularly by the low
fertility rate and by the high external migratioate (approximately 2 million
Romanian individuals are legally abroad and the bemof those illegally
emigrated is still unknown).

Additionally, if we take into account also the paial loss of young
population as result of the emigration of womenfatfile age, then we may
appreciate that the total potential negative balasfcpopulation could be doubled
(emigration to which is added the number of chitdifeat could have been born if
the women remained in the country). In the perio@222008, the share of women
in total emigrated population was of about 68.9%dq #ghe number of possible
children to be born at a fertility rate of 1.3 clién/woman would have represented
90% of the total effectively emigrated populatiam the respective period (about
10 thousand persons per year).

If we assume that only two-thirds out of the emigdawomen would give
birth to at least one child, the annual number$ waispect to population loss by
births abroad would vary between 3879 persons @2 2hd 7714 persons in 2006,
that is the year with the highest level of emignatisince the beginning of the
present century (14197 persons in total, from wiBizl4% were women).

Yet, at the same time Romania records an averagéalimpo rate and of
increased life expectancy which triggers a sigaiiic population aging. If,
currently, from the 21.6 million inhabitants, 10villions are adults, 5 millions —
young persons and children and 6 millions are agiegons, over 50 years the
demographic picture will differ completely: penstos will represent more than
half of the country’s population, the number of ksland children will decrease
and the ages’ pyramid shall significantly narrosvliasis.
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Latest data available about Romania provided byNagonal Commission
for Prognosis show that the employment rate of wgrkage population
(15-64 years) was 40.9% in 2008 and under the tondiof the financial crisis it
is estimated to decrease at 40.6% in 2009. Thisl traplies an evolution which is
opposite to the targets set by the Revised Lisbtmatefyy. Moreover, the
employment forecasts with respect to the working agpulation indicates a
decreasing trend by 2013 for the total working pgpulation, which is estimated
to number 14974 thousand persons against the 1th@d8and persons registered
in 2008, hence a loss of 72 thousand persons.

In other words, the danger of severe demographialamces emerges for the
country triggering harsh economic and social imheds as well. These economic
and social imbalances shall impact on the labouketaon the pensions’ system,
on the health services, education, and overalthersocial protection system, and
on the incomes’ and budgetary expenditures systemvedl, to mention just few
aspects. The determinant factor in defining angcstring a viable strategy meant
to ensure sustainable development within the cguigtmpopulation — core element
on which should be focused the entire attentiothefdecision factors and of the
Romanian society as a whole as well.

3. Models for analyzing the impact of globalization ordemographic evolutions

Specialized literature makes use of various modglsvhich attempts are
made to determine the impact of globalization atichatic changes on the
demographic evolution. These models are used fantifying the evolutions
within the socio-economic development of countviéth differing conditions from
the viewpoint of their endowment with natural res@s, material and human
capital, technology and population in a world wtarticular dynamics of goods,
persons, and capital movement, and flexible ecoegstructures, etc.

By developing scenarios the aim is to quantifyithpact of globalisation on
various countries depending on the actual conditinrthe respective country. The
model includes the following important segmentgshg global economic system;
i) the system of natural environmental resourcdsclv refers to quality of
environment, the capacity of the natural resoutcessure welfare, the output and
consumption within the economy; iii) the changdggered by the population
increase and its distribution on age groups foheafcthe countries taken into
account (international migration being also incldithere).

The model with fundamental discrete time in the adyits of a feminine
population is the matrix determinist model:

m(t+1)=Am(t), tON 1)
developed by P.H. Leslie and wheng(t) is anr- dimensional vector for which the
rank coordinatei represents the number of individuals of itigpe (=age group of
rank i) at the moment in time¢ 1<i<r, tON. The A matrix contains the

specific fertilities to various age groups and thevival parameters. Because
population growth is influenced by random factdh® introduction of stochastic
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models was not unexpected. Hence, Z.M. Sykes tatokdonsideration an additive
model having the following form:

n(t+1)=An(t)+¢,,, tON )

where:n(t) is a randon- dimensional vector the components of which indiche
number of individuals of thetype at the moment intimel<i<r, tON, and

&, tON, is arandom vector of null-average.

Initiated by Markov, the use of the dependencidiedaafter him in the
shaping of some real phenomena has known aftew#énea proliferation hard to
imagine; given the wide range of uses of the Makohains they’'ve known an
explosive increase in their use in the science almamkind and issues challenging
it: demography, theory of social mobility, educatisystems, ecology, pollution,
biology and medicine.

In general, for studying demographic evolutionsedwinistic demographic
models are used. The stochastic models used ®pthpose are generated under
two forms: a first category using the variable e "time" and discrete age scale,
and another category in which time is a continua@rgable as the age scale.

3.1. Analysis and forecasting of demographic evolutitmeugh Markovian
techniques

In general, for the study of demographic evolut@m used determinist
demographic models. Stochastic models used fopthisose are elaborated in two
forms: a first category that uses the variable étidiscreet and a discreet scale of
age, and another category in which time is a cantis variable as the age scale.

Applying the discreet stochastic model requiresrias ofassumptionsnamely:

i) evidence of female population is carried out agrvels of discrete time,
n=1, 2, 3...;

i) the female population is divided into age group& k] Z "+ ;

iif) the number of women in age groups, while the given by the random

variable?,(j).
Therefore, the time and dispersion variable strivay be written in the form
Of: Eﬂn(]) = M j.n and Dﬂn(]): Dj,n

iv) the probability pj that a person of the age grguat the moment will

be in the age groupl after a unit interval of time, is fixed arp% >0 forj <k,

andp, =0. These probabilities are assumed independerd, sd.- p, ;

v) the processes of birth and death are supposeditaé&eendent;
vi) the changes in masculine population structure asuraed to be

consistent with the assumption of the constant oveasf fertility {bj};

vii) multiple births are ignored,;
viii) A and [4 are discrete random variables with full positiedues;
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ix)A, and A, random variables with binomial distributi@fA, p,), B(, p,)

and subject by .
Using the relations

{E/Tl = pEA

L, )3
DA, = p;DA + p,g,EA

CO\'{Al"AZ, }: P, p,DA

Cox{/ll' M } =p p3Cov[/1, ,u]

whereq, =1-p,
the Markovian demographic model becomes:

E,7n+1( ) 0,n+1 zb M

E,7n+1 (1) 1n+l pO
E,7n+1 (2) M 2,n+1 pl (5)

E’7n+1(k) = k,n+1 pk -1 k-1, n

(4)

Using the relations (3) and (4) we obtain
{Dnn+1(1+1)= jara =PD P AM, [0

6
DR (j +1) b.2D2 +bdM,,,j20 ©)

Co7,.,(j +1.7,.(h+1)] = p, p,CoMn, (i), ()] . §.h=0j%h
codp) (0)7,..(h+1)]=b, p,.coMn, ()2, (h)] i #h 7)

cofr 2 (0)7" (0)]=b,b,covfr, (i) 2, (] i #h
If by definition, 7., (0) = iqul(o) then
D7,.,(0)= z D70)(0)+ ZZCOv[nM (0.7 (0)]= z (D, +bd,Mm,, )+ ©
z > bjthov{nn 7.(0)]

hence:

S () « (i)
CO\/i:jZ:;t)l?nil(O)’nnﬂ(k + l):| = COV[/?nil(O), I7n+l(h + 1)] + JZ:;,)COV[”nil(O)’ I7n+1(h +1)] =

b,p,D,., +2b, p.Cov77, (i).7. ()]

(9)
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Equations (8) - (9) completely define the relatidoisthe recurrence mean,
variance and covariance of the sample study subjeet matrix form they can be
written:

M n+1 A O M n
= (10)
Vo B AXA\V,
where vector V contains elements variance and coveeD. and A is a Leslie

ij,n?

matrix, defined by:

th tb e bk—l t&

P, O .. 0 0

0O p, ... 0 0
A=

0 0 .. p, O

This leads to the creation of the following relasbips between variance and
covariance

Vi = (AXA)'V + g(AxA)”_i BM (11)

observing: p; (n) = ((n). ....4° (n)), this relationship may be written as a
matrix:

pi(n+1)=Cp;(n) (12)

with C asdiagonal matrix.

Consequently:

1 if j=1=0
. jH - = g —1) = ) n or (13)
EI(X (n 1)) H; (n 1) inJ+I—1+ZZ/]rp—lVr(j +|)Ur(k)ik, J +1>0
r=2 k=1

where

u =(u, (1),....11,(n)) is the independent vector to the left associatedst
own valueA,

v, =(v, (1),....v, (n)) is the independent vector to the right

Hence, forj>0 with respect to shifting probabilities the follawg expression
results:

n-j n r

Y (e n TS AN (j+ 1, (K)i*, if j#n
p(n, i, J) - 1=0 ) r r=2 k=1
rl_n+ "> > AP, (n)u, (K)i*, iff =m
r=2 k=1
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3.2. Analysis and forecast of the evolution of Romangemographic
phenomena using the Markovian techniques

In order to study and forecast the evolution of dgraphic phenomena in
Romania by Markovian methods we have used the fiata the Statistical
Yearbook of Romania 2000-2008 and other publicatmithe National Institute of
Statistics.

The used database includeRomania's population (on July' annually),
population by age group; live births (in absolutatad and rate per 1000
inhabitants), deaths (in absolute data and rated @@0 inhabitants), born dead (in
absolute data and rate per 1000 inhabitants), sledthn age less than 1 year, the
general fertility rate (number of children bornaovoman during her fertile life),
urban and rural population, emigrants, immigrants.

The variables considered in the model were: livéhbj deaths, dead-born
children per 1000 birth (live-birth and still-big)y infant deaths per 1000 live-
births, average age of mother at birth, by areaegs fertility rate, rural and
urban-population, population by age group and geraeigrants and immigrants.

The study of evolution and forecasting demographienomena by means of
the Markov chains methddvolves several steps, respectivelye calculation of
the structures for considered indicators, the d¢almin of transition matrices
(crossing from one state to another). Each caledl&iansition matrices highlights
the changes in the structure of each indicatorgiven year over the previous year,
the calculation of the total transition matrix, tedculation of transition probability
matrix (transition); determination of structure egfed.

The analysis of demographic phenomena has been oradbe historical
period 2000-2008, and their forecast was made 2010.

For instance, the following variables are considetee-births (X1), deaths
(X2), still-born (X3), deaths under 1 year of a¥@, (urban population (X5), rural
population (X6), emigrants (X7), immigrants (X8ppulation on age groups: age
group 0-14 years (X9), age group 15-65 years (Xage, group 65-85 years (X11)
and the fertility rate (X12).

The analysis of the projection using Markovian teégbes highlights that
after a decrease in the live-births rate to 10.5n% 000 at 10.0 %o in 2007 and a
slight increase in 2008 (10.3 %o) the birth ratechesad nearly 10.6 %o in 2010.

The comparative analysis of the results obtainetbutth Markovian
techniques for this indicator with the results podgd by the Centre for
Demographic Research (CDR)-NIER, Romanian Acadamggrpin the existence
of insignificant differences, if the scenario ofreedium forecast against these is
taken into consideration.

Thus, the CDR forecast, according to the mediunsigar projects that the
population in 2010 will be 21641 thou persons drertumber of live births will be
202.1 thou persons. By Markovian techniques appl@dthat same year, the
population will be 21510.154 thou persons and thealver of live births will be
215.9 thou persons.
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The analysis of the forecast using Markovian teghes for the indicator
“deaths rate” points out that after an increas&la8 %o in 2008, it decreased at
11.49 %o in 2010 (to 12.6 %o determined by the CefdgreDemographic Research
in medium scenario). In absolute data, this mehat for example, in 2010 the
number of deaths should be of 251.6 thousand pgrson

In terms of mortality rate at birth, by applyingeteame technique from both
the historical and the forecast period viewpoimndavnward trend results. If in
1990 the record was of 2231 born-dead, the numbenedses in 2008 to 993, and
in 2010 to 832.

For the indicator “infant deaths per 1000 live4h&'t the scenario developed
according to the Markovian model highlights a dowandvtrend, the share of this
population segment decreasing from 26.9 %o in 120Q08.6 % % in 2008 and
11.34 %o in 2010 (Figure 1).

—o— Live-birts (rates per
1000 inhabitants)

—&— Deaths (rates per 10|
inhabitants)

—a— Death-born per 1000
births (live-births and

dead-bom)
—>— Infant deaths per 10

Source Statistical Yearbook of Romania 2000-20fa8 other years —
the author’s calculations.

Fig. 1.The evolution of some demographic indicators ofufetpon
during 2000-2010

Population growth was recorded in 1997 for the nrbeeas (among others
also as result of the opening of the main cities)itareached 55.02% of total
population, after which a reverse trend is regéstetthe share of population in
urban areas decreasing in total population to §8t26% in 2004.

Since 2004, an increase in the share of populatiomirban areas was
underpinned, reaching in 2006, 55.19% of total pefpan. Also, for the period
2007-2010 the results of the evolution of urbanybajions show small oscillations
of their respective shares in total population (Fég2), but with a general growth
trend, and in 2010 it will represent 55.4%. Theylapon of rural areas (Figure 2)
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is complementary to urban population, and as trenaio develops, it will
represent 44.6% of the total population in 2010.
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Source Statistical Yearbook of Romania 2000-2008 other years — the author’s calculations.

Fig. 2.Structure of population by areas during the per&f0-2010

Regarding the evolution of large population grobgsage, in the historical
period 2000-2008, was recorded a decrease of appately 815.763 thousand
people in the group aged 0-14 years, 312.21 thaupaople in the group aged
between 15-65 years, and in the group aged bet88eB8b6 years there is an
increase by around 398.5 thousand people (Figure 3)
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2006 |
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2001
2000

f ‘
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| 65-85
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Source Statistical Yearbook of Romania 2000-20r other years — the author’s calculations.
Fig. 3.The evolution and forecasting of population by age
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For the forecast period, the segment of the pojpmlaaged 0-14 years
registered a slight increase in 2008, trend thanasntained during the forecast
period. Thus, in 2010, the population aged betwed® years will represent
approximately 15.75% of the total population (Fegaj.

The evolution of the trend of this segment of tlopylation determined by
Markovian techniques is the same as that obtaiged@D, both in the lower and
the medium forecast variant.

In the segment of the population in the age grdagisveen 15-65 years of
age, both the historical and forecast period higittlan increasing trend. In 2008 it
represented 70.56% of the total population of thentry, and in 2010 it will be of
about 70.72% (Figure 3).

The number of the individuals with ages betweeny6&rs and over had
during the historical and forecast period an osiglly evolution but with a general
growth trend. After a slight decrease in the numsbef this segment of the
population in 2008: 2713.013 thousand comparedl €1 3146 thousands of people
registered in 2005, it shall record a value of 2980 thousands in 2010 (Figure 3).

This indicates that both on short and medium tetine, ageing of the
Romanian population shall continue.

The structure of migration flows for the forecastipd shall contribute to the
ageing of the Romanian population, as well.

As exogenous variables in the model, were incluthedinformation on the
number of emigrants and immigrants, but as hisabritata on the evolution of
these are available only from official bulletinsetforecast on the future evolution
of these indicators of population’s movement muestbnsidered from the quality
viewpoint and not from the one regarding quantity.

In terms of overall fertility rate (number of chith born to a woman during
her fertile life), during 1998-2002 this indicatbad a decreasing trend, with a
marked ,drop” in the period 2000-2002 followed by aven more noticeable
increase in 2003-2006, and thereafter a moderatetiyrcould be observed.

In the current conjecture, for 2008 the indicatoowss a decrease, from 39.6
in 2006 to 38.9 in 2008, a trend underpinned byfdhecasting scenario.

Using Markovian models to analyse and forecast dgaphic indicators can
provide useful information to state bodies in depélg policies and decisions with
respect to population growth, employment, etc.
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