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Chapter 1

Introduction

I, for my part, am sure that by the year of 203Qddhstan would have become a Central-Asian Snow
Leopard and would serve a fine example to be fatbtwy other developing countries.
(Nazarbayev, 1997:14)

Since Kazakhstan has gained its independence amdnga sovereignty in 1991 a lot of things havenbee
changed in country’s life. Hope for better timesl alifferent path of the destiny has been giverhto t
nation, after the dark and turbulent times of 9@®er a nearly 70 years of communism and being jus
another ‘warehouse-country’ of sources and Motherieor millions of people who had to call Kazakh
steeps new home. This work among pure demograpt@sabhrch questions will raise some problems of
national population development strategy which ttabe adjusted in a meanwhile in the context of
population development with the regard to assessofehe UN forecasts. The thesis is a try to look
changing picture of Kazakhstan future populatiometfgpment according to the United Nations World
Population prospects since the 1992 revisionh#él most recent 2008 revision. Also thesis will jdev
some basic definitions, calculated indicators, amglanations related to overall development of the
population and its components in particular. Heegafmain aim, research goals, objectives and munsst
will be raised. As well as practical relevance #relstructure of the master’s thesis will be préeesgn

1.1 Problem definition

Development of the Republic of Kazakhstan sincell@®8re undertaking a transition from a centrally
planned economy to a market economy, new times ddeth new political orientation and less

ideological pressure on development of economigsiainability. No longer had ideology stood on the
main agenda of the national policy. However, foiorabf sovereign national policy was not only about
the economical growth or political stability. It svalso accompanied with entanglement situation with
population development in Kazakhstan after theodlis®n of the USSR. When in fact, borders yet not
was formed and people who lived a day before inatitncountry with some confidence into the future
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realized themselves in a cruel reality of the beigig of 90's. Many of those people (mostly European
origin) have been losing guarantees of stable éuturd initiated massive unbalanced migration which
affected to the population development in genéfaterstanding that Kazakhstan “must” prevent furthe
drain of people abroad and form mid and long-teoputation development concept has come in 1994,
however its practical realization it [concept] saw1997 when “Kazakhstan-2030” strategy has been
released (Long-term strategy of Kazakhstan “Kaz&kh2030", 1998). Strategy aimed to inculcate the
confidence into people by presenting future develemt path. It oriented in balanced socio-economical
and political stability along with wise ethnicalisiarity among the citizens. With adoption of theategy
“Kazakhstan 2030” in 1997 necessity of conducting first independent census has become evident.
However, the results of 1999 census were polititizbich is seen from the chapter 7; it was critycal
important to know how many people were living in zZdkhstan. Along with the population
transformation in Kazakhstan many countries of Emi8oviet Union republics felt same transformation
of population change due to dissolution proces® fbtlowing figure is the population distributiori o
successor states of the former USSR by the 199@rding to the UN WPP most recent 2008 revision.
The pie figures divided into Asian and Europearcsasor states together compiling total population o
the USSR according to the United Nations definitimhthe former USSR (United Nations World
Population Prospects, the 1994 revision). For mstaKazakhstan owned 25 per cent of total popuriati
share of Asian successor states of the USSR (Gancasuntries was defined as Asian successor states
as well) while Uzbekistan nearly 30 per cent ané@rhaijan almost 11 per cent. In European part ®f th
USSR Russia largely owned 66 per cent and Ukreinee2 cent of European population distribution.

Fig. 1 — Population distribution in percentage: Sucessor States of the USSR by the end of 1990 acdogto

the United Nations World Population Prospects the @08 revision
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Source: Author’s calculations based on data oftNeWPP the 2008 revision

In 1989 All Soviet Union census declared that KizSSR hadl6,464 thoupeople (The USSR State

Committee on Statistics, 1990). However revisedregion of that very census by National Statistics
Agency showed the number of 16,199 thou. peoplefy of Statistics of the Republic of Kazakhstan,
1999). In other words population of Kazakhstaned#tl for nearly 265,3 thou. people or 1.6 per cent.
According to the United Nations World Populatioro$prects the most recent 2008 revision (UN WPP
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furthermore) total population in 1990 populationcat at 16,530 thou. people (25 per cent of theAsia
successor states of the USSR). As it seen fronethembers total population of Kazakhstan remained
highly sensitive number in the sense of estimatiirst national census in 1999 was attempting tmto
for the first time total number of population aftbe independence in 1991. Census showed thatdhere
14,953 thou. people living in Kazakhstan. Tableeloty is the illustration of two censuses and isrigk
into account the ethnicity of residents.

Tab. 1 - Comparison of Soviet Union (1989) and thfirst national census (1999) in Kazakhstan by ethoal

composition.

) o 1989 1999 Index of change (in %)

Major ethnicitied
Inhabitants (thou) Percentage Inhabitants (thqu) Reage 1989=100%

Kazakhs 6497 40.1 7984 53 128
Russians 6062 374 4480 3P M
Ukranians 876 54 547 4 64
Germans 947 5.8 353 Y. 37
Tatars 321 2.0 249 2 78
Other 1497 9.2 1339 9 89
Total 16199 100 14953 104 92

Source: Author’s calculations based on data of dWati composition of population of the Republic cdizékhstan. Volume |,

pages 6-200

Within next ten years in 2009 the second natiorakas was conducted. It said that Kazakhstan rdache
“psychological level” of sixteen million people (1@9 thou. people) (The Agency of Statistics of the
Republic of Kazakhstan, 2009). Population increaseveen intercensus years concluded more than a
million people. However, many abuses of regulatiase observed during both censuses (see chapter 7)
thus, it [abuses of regulations] give us the chanamnclude that a nearly million people increasght

be: 1) overestimated population increase due tcesstatistical errors or, 2) which is more likegvert
tendency of total population to its 1989 level'tatitically significant error of 5.3 per cent datienation

in 1999 census (Alekseenko, A., 2002; see chapter ihore details) and not yet estimated but assume
even bigger statistical error of 2009 census issthigect to reliability assessment of census datavhat
extent we may trust into published national data® terefore into the forecast results producethby
revisions of the UN WPP, once there is a statilliyicsignificant errors? From our point of view the
reliability assessment of the national data anddpeced forecast results by the UN WPP forms our
problem concept. Defined problem concept whichhis teliability assessment and level of trust to
gathered data allows us to involve the research gbpectives and related to the topic questioriewe



Anuar Kerembayev: Changing view on future poputatievelopment of the Republic of Kazakhstan acogrdo the 14
United Nations World Population Prospects sincel®@? till the 2008 revision

1.1 Research goal and objectives

The goal of this thesis is to provide better un@ewding of changing view on the retrospective and
perspective demographic development of the Repulbli€azakhstan based on produced estimates and
forecast results of the UN WPP through detailectiiigtive analysis of population development changes
observed during the period 1950-2050 with the aridéentify the past, existing and forthcoming trend
in population development by components and by agd sex composition of the population.
Implementation of the goal involves the followiobjectives

e To identify and analyze retrospective factors i@ pinocess of declining overall fertility, natality,
declining and further stagnating level of mortakityd increasing role of migration to the age and
sex composition of the population;

e To describe and analyze effect of transformationoge(1990-2000) on overall population
development and its decisive role in forming newurfe trends according to the UN WPP
revisions since its 1992 revision;

e To evaluate produced forecast results and itsnataefeviation among the UN WPP revisions and
national statistical data in the context of relitgpassessment;

e To formulate prospective population developmemdee

1.2 Practical relevance of the theme

Importance of future population development is d-weown theme in demographic research. However
without detailed cognition and understanding of fiest and present trends we cannot understand
population development in the future. Forecastimg population development allows us to somehow
foresee what would be the population developmetitérfuture; however population forecasting is gyve
complicated activity which requires suitable metblodical tools for the calculation of projectiondan
sufficient experience in formulation of developiscenarios and strategies. The knowledge on paticul
demographic processes and their joint impact ordédwvelopment of population are also requisite (Vano
2006:5). Especially nowadays changing situationsotio-economical sphere is afflicting to the
population development in particular. It is true deneral as well as in the case of Kazakhstan in
particular. Moreover, in the context of populatimnecast and its outputs, view on how populatioh wi
develop within projected period are highly sigrafit while formation of wise and well-balanced nagib
population policy at all levels of state adminititya. To increase their effectiveness, detailechitomgn of

the process in question is unavoidable.

The scientific novelty of this thesis and its theisigiven by the above-mentioned fact that in depth
analysis of overall population development involyiall components and its impact to the age and sex
composition in Kazakhstan during the period ofitdependence which initiated transformation period
(1990-2000) is almost completely missing in sclentiterature. Several aspects of future populatio
development analysis presented in this work arg pesbably studied and presented for the first time
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the given spatial and historical framework. Howetlegy do not consider deep retrospective changes
occurred since the 1950’s up to the present dayslamot make an attempt to foresee the futurelsrén
a full volume of population development as a whole.

Another practical relevance to the thesis is gil®mn the interdisciplinary relation between
demography and economics and demography with ggiopolhich can be judged in the context of its
impact to the population development. As we memtibrbefore Kazakhstan society recently was
undergoing the transition to a market economy loahd that it had been largely unprepared for tt& ho
of problems deriving from this profound change. fmmic output fell sharply, for most of the coungrie
by 20-35% in the period 1989-1993 and charactenittal dramatically risen unemployment level. The
surge in unemployment was especially affecting womdno had relatively high employment rates.
Related to these trends were rising income inetiggmland the increase of people in poverty, whigh t
affected the quality of life, health status and egah opportunities. Actuality to the research gaatl
practical relevance of this work brings new lookthe development of the country and economical
success among not really successful neighbors“tikesed-to the world” Uzbekistan, or revolutionary
Kyrgyzstan, where “ethnical wiping” from Uzbeks asdon from Russians will lead country to even
deeper problems than they might expect. The faet, Kazakhstan has chosen stability over political
inconsistency, economical liberality over closed #ght centralization policy give the chance ty gzt
this route is good enough comparing to mentionezhdly Central Asian countries. The first few yeafrs
Kazakhstan's independence were characterized eg@momic decline (mostly due to the destabilizing
force of disintegration of the Soviet Union) by 59@&al GDP dropped to 61,4% of its 1990 level. This
economic deterioration exceeded the losses expededuring the Great Depression of the 1930s. The
wide-ranging inflation observed in the early 1990&aked at annual rate of up to 3000% in mid-néseti
Since 1992, Kazakhstan has actively pursued a samogf economic reform designed to establish a free
market economy through privatization of state gmieses and deregulation and today is generally
considered to be more advanced in this respect ri@st other countries of the CIS (Database of the
Agency of Statistics of the Republic of KazakhstE#999). Kazakhstan has enjoyed impressive economic
growth over the past decade, buoyed by increadeexports, as well as by bold economic reforms,
prudent fiscal policies and economic initiativeatthwere instituted in 1999. This is another prooe f
economical and geopolitical interest to the popatatievelopment in the country from the internaaion
audience and UN WPP reports on the other hand.

1.4 Structure of the work

The master thesis consists of eight chapters imgjuidtroductory part and conclusion. In the fickapter
the problem definition, goals and objectives, ctigei and practical relevance of the theme are
introduced. After all basic description to the teratogy is given applied formulas indeed are digpth
The second chapter is focused on literature revied illustrates the attained level of population
development cognition in Kazakhstan and abroad agynwell-know authors and research publications
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as well as by many other available recourses. dh@nfing chapter is dealing with data availabilégd
data quality: a critical review. As it was mentidnigefore assessment of national statistical datatfzm

UN WPP forecast results brings some critical dottthe quality or to the sources of data gaindte T
UN WPP produces most probabilistic population mtijms based on data retrieved from the statistical
agencies. However sometimes it needs to be adjubtmdexample: In the former USSR is widely
believed to have underestimated the true levehfaint mortality rates by as much as 25% (Anderson,
Silver, Ksenofontova 1986). The Chapter four is plogulation forecasting methodology dealing with
theoretical and empirical framework which can beiddid into two imaginary blocks. The first one
devoted to the general methodology, definitions aratttical needs/use of population forecasts, tidten

in this context is paid to the process of poputafiorecasting its stages as the main thematic &kele
structuring the relation between the first blockl éime second one. The second block is devotecett/th
specific forecasting methodology: cohort-compomaathod which is applied to Kazakhstan, however in
the same time it is considered to explore diffeléndl of available forecasting techniques appligdHhe

UN WPP. Further an attempt was given to judge erbidickground of the general population forecasting
methodology applicability of the UN forecasting medology its need/use and practical relevance. The
core of the work is represented by the followingeehchapters. Chapter five is one of the key chajute
master thesis analyzing changes in population dpugnt by components: fertility, mortality, migiati
This chapter can be also divided in the contexineé frame into two main time periods. The firsedn
historical development or the retrospective esimnaperiod between 1950-2000, observing the past
trends in components of population development. Feeond one devoted to future population
development or the perspective projection peridd/éen 2000-2050. An important attempt was given to
determine and prove the existence of specific peiwolving both estimation and projection periods,
defined as the transformation period (1990-2000ckvin fact affected to the population development
and clearly evident from the figures and tables@néed. Chapter six appeals to be another key-@hafpt
the thesis and it aims to analyze and further disquincipal results of UN estimates and projection
total population, age and sex structure and soimer a@lemographic indicators. It follows the sameetim
frame as chapter five. Therefore there is no neatliplicate the meaning of the previous chapteejgixc
the noteworthy fact that transformation period lsoaevident here, however impact of past disastrous
events are clearly visible. An attempt was givennterpret and explain them in the context of other
demographic indicators an increasing median agbeamain evidence of starting aging process and low
population density under the aegis of interdisogoly relation of demography with geopolitics and
demography with modern sociology. Reliability assesnt of UN forecasts for Kazakhstan produced
between the year 1992 and 2008 is the discussi@ptehseven, where some opinion will be given & th
reliability of UN forecasts and evaluation is domdso conducted censuses results (1999, 2009) are
criticized from the background of over or underestion which led to relatively large statistically
significant errors. In the conclusion of the thesie main findings are recapitulated and discussed.
Bibliography [reference] and appendices ends the&wo
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1.5 Basic terminology

There are wide specters of terminology used in #sk which can be explained by many sources.
However, it is good idea to combine and extractcbdsfinitions from the multilingual demographic
dictionary, (United Nations, 1958) and Glossary @émographic Terms of United Nations World
Population Prospects done by Department of Econ@nit Social Affairs Population Division. The
terminologies in alphabetic order are listed togethith short definitions as follows:

Births — is theaverage annual number of births over a given petiagfers to five-year periods
running from 1 July to 30 June of the initial andaf years.Live birth is a complete expulsion or
extraction from its mother of a product of conceptiirrespective of the duration of the pregnancy,
which, after such separation, breathes or showsr akiidence of life, such as beating of the heart,
pulsation of the umbilical cord, or definite movarhef voluntary muscles, whether or not the umallic
cord has been cut or the placenta is attached. prachuct of such a birth is considered live borro(ity
Health Organization, 2009). (Still births are nohsidered)

Crude birth rate — is thenumber of births over a given period divided by fegson-years lived
by the population over that period. It is expresagtiumber of births per 1,000 population.

Crude death rate -is thenumber of deaths over a given period divided bypbeson-years lived
by the population over that period. It is expresagetiumber of deaths per 1,000 population.

Deaths by sexds theaverage annual number of deaths over a given péosiogarticular sex. It
refers to five-year periods running from 1 JuhBtbJune of the initial and final years.

Deaths under age 1 is theaverage annual number of deaths under age 1 @reem period.

Deaths under age 5 is the average annual number of deaths under ager@® given period.

Dependency ratio -the total dependency ratio is the ratio of the sdithe population aged 0-14
and that aged 65+ to the population aged 15-64.

The child dependency ratiais the ratio of the population aged 0-14 to thpypation aged 15-64.

The old-age dependency ratiois the ratio of the population aged 65 years oerow the
population aged 15-64.

All ratios are presented as number of dependamt&(iepersons of working age (15-64).

General Fertility rate — relates to all birth of the women at reproduethge over a given period.

Gross reproduction rate is the average number of daughters that would lvea tm a woman
during her lifetime is she conformed to the agecHjuefertility rates of a given year.

Fertility refers to phenomena connected with human repramuctihefertility rate refers to the
rate or incidence of births mostly in a female dapan or its part only.

Infant mortality - probability of dying between birth and exact agét s expressed as deaths per
1,000 births

Life expectancy by sex -s the average number of years of life expected bypethetical cohort
of individuals who would be subject during all théves to the mortality rates of a given periodisl
expressed as years.
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Median age -is theage that divides the population in two parts ofaédize, that is, there are as
many persons with ages above the median as theemitarages below the median.

Migration is a form of geographical mobility or spatial mdtyilbetween one geographical unit
and another, generally involving a change of regidefrom the place of origin or place of departiare
the place of destination or place of arrival.

Mortality under age 5 -is theprobability of dying between birth and exact agét & expressed
as deaths per 1,000 births.

Natural growth or natural increase is the excess of births over deaths

Net reproduction rate - is the average number of daughters a hypothetitadrt of women would
have at the end of their reproductive period ifytiaere subject during their whole lives to the ifigyt
rates and the mortality rates of a given peridds éxpressed as number of daughters per woman.

Net migration rate - is the number of immigrants minus the number ofgeamits over a period,
divided by the person-years lived by the populatibthe receiving country over that period.

Percentage urban -urban population as a percentage of the total abipul

Population - de factopopulation in a country, area or region as ofl¥ dfithe year indicated.

Population density -is thepopulation per square kilometer.

Population by five-year age group and sexde facto population as of 1 July of the year ingida
classified by sex (male, female, both sexes condbinad by five-year age groups (0-4, 5-9, 10-14,.....
95-99, 100+).

Population sex ratio -is thenumber of males per 100 females in the population.

Population change -is the population increment over a period that is theedéhce between the
population at the end of the period and that athibginning of the period. Refers to five-year pésio
running from 1 July to 30 June of the initial aithf years.

Population growth rate - is theaverage exponential rate of growth of the poputatieer a given
period.

Rate of natural increase -is thedifference betweewrude birth rate and the crude death rate.
Represents the portion of population growth (olidef determined exclusively by births and deaths.

Sex ratio at birth - is thenumber of male births per one female birth.

Total fertility rate - is the average number of children a hypothetiohbet of women would have
at the end of their reproductive period if they aveubject during their whole lives to the fertiligtes of
a given period and if they were not subject to aldyt It is expressed as children per woman.

Women aged 15-49 is thenumber of women aged 15-49 as of 1 July of the jredicated, and
that number as a percentage of the total femalealaptipn as of 1 July of the year indicated. The ham
of women is presented in thousands.
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Chapter 2

Overview of literature

2.1 Overview of literature

There is a wide choice of literature related tootlieof population forecasting and future population
development. However very few of them are Kazakhstecific. Meaning all works and published
literature has rarely aimed to discuss forecastslteor future development of Kazakhstan poputatio
Moreover in this context we can say this work mayused as a pilot version of first attempts to etz
the UN WPP forecasting results within the Kazakistaurthermore the necessity of such works will
gradually rise with the upcoming understandingutfife development route. Among theoretical works on
the themave have to mention works of Nathan Keyfitz: “Thenliis of Population Forecasting” (Keyfitz,
N.1981) where author points that future populatisnbased on many factors as social, economic;
technological that cannot be taken into accoumidpulation projection. Along with these factorsrehe
are limits of our knowledge between interrelatedaldes. Therefore such limitations will alwaysri
uncertainty into the projections. “Can knowledgeiove forecasts(Keyfitz, N.1983) is another article
focusing on separation between of scholarship aretésting, where the knowledge of forecastingl shal
be carried under the scientific framework and npthe lay writers; “Long-range projections: models,
pitfalls, possible break-throughs” (Keyfitz, N. 7aware readers of possible failure while forengst
based on our current knowledge. An interestingclartivhich was published in Journal Afmerican
Statistical Associatiom early 1972: “On future population” (Keyfitz, N972) describing the importance
and necessity of population forecasting. Anothel-lwgown author Nico Keilman: “Why population
forecasts should be probabilistic illustrated bg ttase of Norway up to 2050” (Keilman, N. 2002) is
bright example of population forecast which shoiddlude two elements: first, a rangé possible
outcomes, and second, a probabilityached to that range. Another work which shallntentioned:
“Uncertainty in National Population Forecastingsuss, Backgrounds, Analyses, Recommendations”
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(Keilman N., 1990). An interesting in this contéxtopinion of Demeny (1984) published in the aeticl
“A perspective on long-term population growth” whexuthor pretends to stress attention on importance
of long-term population growth and its projectidbonference paper of the ad hoc group of experts
among whom (Brass, W. 1979) on “How to improve theted Nations Population projections” suggests
the fact that projections must involve more assionptunderlying them, so that projection variabilit
increase; these works can be classified as clataity of theoretical view on population forecast.
However, there are also well-recognized author$irdeavith contemporary issues of future population
development. “The impact of forecasting methodologythe accuracy of national population forecasts:
Evidence from the Netherlands and Czechoslovalkaflifhan, N., Kucera, T. 1990) suggests the fact the
different methodology applied may lead to differessults gained, other article “Czech Republic
Population Development Forecast until 2050” uniteiPopulation Development in the Czech Republic
1990-2002 (Kucera, T., Burcin, B. 2002) represents deepyaigm of the future population development
in the Czech Republic based on the data since tlBfte 2002 and forecasting the development uhgl
2050. It is showing very good explanations on thatibution of population components to the total
population, life expectancy and aging process iddé®r better understanding of development by
components presented in chapter 5, works of Lee,'New methods for forecasting fertility: an
overview” (Lee R. D, 1979), “Future outlook for ntality decline in the world” (Bourgeois-Pichat J.
1979) “Future prospects of magnitude and trends of imtBonal migration” (Wander H. 197%yere
used. Regarding mentioned “componential developiméatature it will be discussed furthermore in
detail in chapter 5, because importance of thetsgesr can not be omitted. Eventhough these andyman
other not mentioned authors such as: Frejka, BILAlho, J. M. (1990), Lee, R. D. (1992) Cohek,.J
(1995) dealing with conceptual framework, thererasee of them touching the problem of evaluation of
forecasting results by Kazakhstan.

There is one work of Morgan Philips Price: “Dispgas from the Revolution-Russia 1916-1918"
which also should be mentioned from the point stdrical population development and future trenfds o
Kazakh ethnicity taking into account shattered tsastrous historical events age and sex composifion
Kazakhs. Author assumes that caused tremendousseagnfamine of 1929-1932, collectivization and
leading industrialization after all shortened tlopylation as twice as it was in 1897 census bystidig
level of natural increase. Herein he uses data fieb demographical encyclopedia (Big Soviet
Encyclopedia, Demographic encyclopedia/Kaz.SSR5198hus, the dynamics of population “growth”
of Kazakhs in 1897 was about 3.440 million peopl&@% of Kazakh ethnicity, in 1926-3.171 million
person or 57% of Kazakhs, finally 1959 present@®2.million person or nearly 30% of Kazakhs
(Morgan, P., 1998). Of course this information tenjudged in heat discussion. One would say this is
just because of huge flows of Russians and Uknaiatanicities came in early XX cent. among thet firs
settlers, where Kazakhs would be dissoluted, othverdld say lowering level of fertility, however the
earliest available data of UN WPP estimates fgrtlkvel shows that in 1955-1960 TFR was 4.5 (The
United Nations World Population Prospects, the 1894sion, 1995)he rest would be doubting the
gained numbersg)l of these hypotheses have right to be discussed.
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However our intension by presenting such inforrmatisas not to discuss such literature in
overview part but somehow to assume that shatggedand sex composition of modern Kazakhstan has
deeply roots in the past and even foreign autherggnizes the fact of such problem.

Regarding Kazkahstani authors existing researehnature about forecast is not wide-spread.
There is a work of Musabek E. published under deapgcal forecast in Population of Kazakhstan
periodical edition however this article consideosetasting in the context ofDeémographical and
migratory processés (Musabek, E. 2000). However it is poor-supporteith some conceptual
framework. Not describing basic principles of fasting methodology used.

Presented above literature overview clearly pravese is lack of literature in the context of
evaluation of the UN WPP for national forecastinggmses. That is why such work will be best-suited
for further analysis and assessment of changingneiof future population development accordinthi®
UN WPP.
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Chapter 3

Data availability and quality: a critical review

Demographical data and vital statistics in Kazadhsire based on decennial population census and it
provides information about the size, age and sextstre of the population at the census dates.oOfse
there is something to say before describing thaptdr. Something like prone’s and cone’s of ocogrri
censuses. Censuses in most developed countrigestezday. Or at least most of those countriesadijre
took decision to switch from “typical old-fashioriedensuses to “easy-in-use” thematic population
registers (United Nations Publication, 1969).

At the beginning creation of such registers is dis®-consuming and very expensive, however
after all has set and done, in principle, therends need to input more money and expect more
expenditures because such databases will workendivn after some time and all is what they need i
to update an information and extent network. Howetrere are some critical remarks on current censu
model in Kazakhstan has to be mentioned, becaisexpensive, time-consuming, during census period
mostly week-controlled, low-reliable, and corrupteventhough Kazakhstan struggle with such
unpleasant processes the result still remains uhdeeliability question.

Demographic Health Surveys is another data souhtelvecan be judged positively on the subject
of data reliability. DHS in Kazakhstan was condddte1995, 1999 and estimated numerous indicafors o
population health condition. Available data is thescription of general births growth level, neohatal
post-neonatal mortality statistics, nutrition fackérth delivery by facility order (98% of total riih
delivery is occurring in the health facilities, WHIHS-Kazakhstan, 1995-1999), teenage pregnancy
level, total fertility rate and its change, familanning and etc.
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3.1 Data sources

The first national census was conducted in 199pvied by next in 2009. However we shall not to
forget about All Soviet Union Census (1989), whigas the very last counting in the Soviet Union. As
we mentioned before reliability of the census irB4qtaking into account underestimation of infant
deaths and so on) are doubted. However for the cexsuses like 1999 and 2009 the international
standards recommended by the Conference of Eurd@tasisticians (1997 and 2006), UNECE, Eurostat,
UNFPA, UNICEF and the Statistics Division of the itdd Nations Secretariat (UN, 2008) were
followed. Availability of the data is one of thee¥-problems” of Kazakhstan official statistics. Aisca

big “head-ache” for interested audience such asodemphers, general public, and media resources Eve
though required data are stored in statisticalldet@ it is “pay-per-view” based. Users often fdus t
problem while gathering the interested data. Thaatgaphic Yearbook of the Republic of Kazakhstan is
another data resource for vital statistics. Thiselslom available if you don’t have so called “tietes or
friends in system” and not released till the 1999.

Study period covers since the 1992 till the mosent 2008 revision based on the United Nations
World Population Prospects done by Department ahBmic and Social Affairs Population Division.
They are prepared population estimates and projectior all countries of the world since the early
1950s. These prospects come out once in two y8ardy period covers nine revisions accordingly: The
1992, 1994, 1996, 1998, 2000, 2002, 2004, 2006, 2&08. These World Population Prospects (UN
WPP) are now used throughout the whole UN systedrbgrmany international organizations, as well as
academic researchers. They have become a stangardfor development planning, monitoring and
global modeling. And there is little need to empl@she importance of future population estimatas f
Kazakhstan attempting to plan its economic andesdeivelopment for at least several decades.

Reliability and accessibility can not be judgededity because some of the results based on
national data are impugned. As we mentioned alblue dre divided into three volumes: comprehensive
tables volume I, sex and age structure volumedIlamalytical report based on these volumes.

3.2 Data quality

Accurate baseline data on population size and agetsgre, as well as on fertility, mortality, anétn
migration rates, are critical to producing accuadgulation projections (Keilman 1990) Assessmént o
quality of available data from UN WPP as we merdgtbmabove faces some difficulties in the context of
its reliability which we discussed above. In eafl§PP revisions since the 1992 till the 1996 emergsnc
of newly independent states, Kazakhstan in pagicobmplicated estimates and created as a result of
only limited estimates. However, UN WPP used besowrces which we can use in evaluation of data
quality:

Total population (1990) — is based on official estimate consistétit 1989 census.

Total fertility rate — is based on registered births, by age of moth&890.
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Life expectancy at birth — estimated from registered deaths adjusted foenastimation and
underlying populations, both by age and sex to 1990

Infant mortality — Based on registered births and infants death9%0, adjusted upward by 25%
due to omitted infant deaths.

International migration — is based on estimates of international migratitmn 1990. Including
migration between the Republics of the USSR andraed future trends (The United Nations World
Population Prospects the 1994 revision, 1995).

Further revisions from the 2002 till the 2008 usedated information on total population (census
1999), other indicators such @stal Fertility Rate used (1995, 1999 DHS)jfe Expectancy at birth
(1991 death register)nfant Mortality Rate (1995 adjusted upward by a factor 1.2 decreasing 1),
International migration used derived net migration rates as a differertesden the actual growth of
population and its estimated natural increase tiirdi995, 2000, 2005 accordingly. Once again nepgssa
indicators were adjusted (case of Infant Mortafte).

Existed system for accurate recording of statistitpopulation size, age composition, births and
deaths and to some extent migration flows giveheschance to say that the accuracy of the datarisds
and can not be definitely evaluated. Fragmentanyadgaphic data are available and its accuracycdiffi
to verify; judging from experience elsewhere, aacyris sometimes likely to be quite poor.
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Chapter 4

Population forecasting methodology

We can not plan without looking ahead, and we aatraook ahead except in so far as the light of
experience illuminates the future for us” (Toynhe,). 1963:135)

4.1 General methodology of population forecasting

The present sub-chapter attempts to describe sepexta of the current state of the art in the fadld
demographic forecasting under aegis of general adetbgy of population forecast as the background to
judge the United Nations forecasting methodologsthier. Therefore herein some brief ideas about
definition of population forecast, its basic conceppopulation forecasting methodology based ages

of the process of population forecast are preserffedecast is using a model, which represents a
simplified abstraction of the real world. Such domstion of population forecasting model involves
several stages describing the behavior of a syfiteitman, Cruijsen, 1992) presented in figure 2isTik
what we mentioned in the structure of the work iiglde between imaginary blocks from the general
population forecasting to the specific the UN fasttng methodology.

Stage 1 — implements producing process of a papol&trecast. Population system identification,
where population is the subject has to be defipegulation categories are system elements, asasell
demographic events (relations of system elements).

Stage 2 - is called population system descriptatording to Keilman, 1990 and Cruijsen, 1992 it
uses basic tools: demographic measurement condipesseries methods (usually high-medium-low),
multivariate models and curve-fitting techniques.

Stage 3- is the model construction which is strpnglated to the stage one. Constructing the
model assumes some predictable behavior. For exaimpdraction between infant mortality and nayalit

Stage 4 — one of the key stages involving the pgtedion of the model parameter values (Ascher,
1978) which will be discussed further in followirsgib-chapter. Assumption-making process usually
based on systematic approach. It distinguishesralel@vels at which those assumptions were made
(Keilman and Cruijsen, 1992):
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1) Detailed assumptions about future trends insggssific fertility rates and deaths probabilitigs b
age and sex.

2) Summarizing assumptions are formulated for surprimadicators which aggregate the detailed
parameters for fertility, mortality and migration.

3) General assumptions regarding to socio-demog@rapbonomic, political, legal, cultural nature.
For example, assumptions that law regulationsiha@teld impact on immigration.

4) Extraordinary events: famine, wars, disastral#ipal-economical crises may affect to forecast.

Stage 5 — is the execution, documentation and img¢ation. Execution of calculations and the
assumptions which are recorded on tables. Impleationtof the results is very important to the gaher
public in the context of assessing the final result

Stage 6 — is called monitoring. It is a comparismtween predicted and observed population
systems. The results of the monitoring process haagl to changes in model parameters. The flow
diagram in Figure 2 below is describing the stefgsopulation forecast.

Fig. 2 — Schematic view for the construction of @opulation

forecast
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l
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Population model construction

l
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|
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!

M onitoring

Source: Keilman, 1992.
Formerly, many scholars believed that a relativ@iyple "law" of population growth might be found
which would suffice to predict future changes imast any circumstances. The attempt to find such a
formula has now been generally abandoned, sinceatcemulation of observations has shown that
experience generally conflicts with any such thgcakexpectations. As recently as the 1930's amly e
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1940's, it was nevertheless believed that futumeds in any given area could be fairly reliablydiceed

on the basis of a careful study of detailed siatiselating to the current situation and past erpee in
that area. Unforeseen changes in the birth ratesaofy countries during the 1940's greatly underthine
this confidence, and for a time caused many persorguestion the utility of any future population
estimates. It is now more generally realized thailevthere can be no certainty in estimates ofrtutu
population trends, they can serve a useful prdgbiggpose by indicating the approximate numbers tha
appear most likely to be attained, in view of théoimation available. (United Nations publication,
1970). A population forecast provides estimatethefmost likely future trends in population sizel &m
demographic indicators such as population distidouby age and sex. A forecast is based on therurr
understanding of the roles played by various factdfecting population growth and on an appropriate
accepted methodology for calculating the effectutifre changes in these factors.

The terms “forecast” and “projection” are often disgynonymously or better say interchangeably
(O'neil et al., 2001), though they have slightlfffelient technical meanings. The distinction between
projections and forecasts therefore are importacabse:

1) Analysts often use projections when they shbeldising forecasts.

2) Projections are mislabeled as forecasts.

3) Analysts prepare projections that they know Wi accepted as forecasts without evaluating the
assumptions implicit in their analytic results.

Thus,Projection: are calculations of future conditions that woeldst as a result of adopting a set
of underlying assumptions or according to the IUS@&Rtilingual Dictionary: “are calculations which
show the future development of a population whetage assumptions are made about the future course
of population change, usually with respect to ligytimortality and migration”.

Forecastis “a projection in which the assumptions are @ered to yield a realistic picture of the
probable future development of a population” (IUSB&e 90) therefore its judgmental statement, and
forecasting is a guess of what is the most likelfufe (Keilman, N. 1990) Frorthe given above
definition it follows that projections are conditial, developing the consequences of the assumpgtians
are made, while a forecast is unconditional: basedurrent scientific knowledge.

A variety of methodologies are available for makifgyecasts, ranging from the simple
extrapolation of past trends to complex multiplergtitpn models involving dozens of demographic,
socioeconomic, and environmental variables. Suthmnigues and models for population forecasting have
been already well developed over last century. Adiog to the (O'Neill, Brickman, 2001) there are
“Mathematical”, “Economic” and “Component” projeatis along with mentioned there are also “Time
series”, “Microsimulation”, “Structural models ag&ists. Short description of each is presentedwelo

“Mathematical” - the simplest method of estimating the future iz a population is to take the
number of individuals as determined at a more €8 tecent date in the past and to apply to it anrasd
rate of increase, as a function of time." The ratgy be derived from observations on the past graith
the population itself or by analogy with rates oked in other populations in similar circumstancese
calculations can be carried out directly with refeze to the net rate of population growth, or tsumed
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birth rates, death rates, and rates of immigragioth emigration may be calculated separately anddadd
to obtain the rate of growth for each future period

“Economic” - Population growth can seldom, if ever, be expetdgae completely independent of
changing economic circumstances. Within limits, tality and fertility are responsive to economic
conditions. The same is true of migration; immigsaare attracted to areas of economic opportunity,
while emigrants depart from areas where opporesitire more restricted. Within limits, a government
may be able, by means of economic incentives atetréats, to relate migratory movements and even
the natural growth of the population to an econopiér.

“Component” - The “component” method of population projectiassusually understood to
consist in the separate projection of numbers désnand females in each age group of the population
Separate projections for each of several ethnimguistic groups, of urban and rural populatiomsany
other segments into which the population can beddid; might also be regarded as “component”
projections.

“Time series” - is based on analyses of time series of either aggrgmaiulation size, or of vital
rates. Aggregate time series models do away withctthort component method entirely. For example,
Pearl and Reed (1920), working before the cohampmment method had been formalized and widely
adopted, sought to apply a simple law of populatipowth such as the logistic (S-shaped) curve to
extrapolate past changes in population size. L€46B1) re-examined the approach using data from
several countries and found it useful in descriliirgjorical changes in population size and for stexm
projections. Marchetti et al. (1996) found thatttnigal trends in total fertility and life expec@an as
well as population size, are well-approximated doyidtic curves. However, in both of these more mece
studies it was concluded that the logistic modelvjates little basis for extending trends into tbhad-
term future. The fundamental difficulty is thatingle logistic curve assumes a fixed limit to ttaxiable
being modeled, and in human populations thosedigan be altered through changes in technology (e.g
changes in agricultural productivity, or healthe)aor social factors (e.g. changes in family siaems).
Thus while a particular curve may fit historicalsebvations, it does not provide any guidance on thaw
assumed limit may be altered in the future. Furtteee, a logistic function does not allow the dii@ttof
change to be reversed. For example, it does raw dtir a decreasing population size, or a reverstile
direction of modeled fertility change. Nonethelessguments have been advanced that simple
extrapolation and more sophisticated aggregate sienees methods still have much to offer projection
methodology (Lee et al 1995, Pflaumer 1992). Suehhods may in fact be more accurate than the
cohort-component method over short time horizores, (up to a few decades; Pflaumer, 1992; Rogers,
1995), and over longer horizons are useful in dedira minimum accuracy that more disaggregated
methods should achieve to justify their use (faareple, if a cohort-component projection can’'t dg an
better than a simple extrapolation of growth ratemay not be worth the additional effort it recgs).

“Microsimulation” - in contrast to the cohort-component method (tvhiescriptively will be
discussed herein), which treats each cohort asneogenous group and uses average probabilities of
birth, death, and migration, microsimulation treatch individual independently and uses repeated
random experiments instead of average probabilifiesy Imhoff and Post, 1998). This technique
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simulates life events (marriage, divorce, the bifichildren, leaving home, etc.) for each indiauand

is usually based on a sample rather than an guipalation in order to reduce computational demands
results are then scaled to the size of the totplladion. A drawback of the microsimulation methied
that data requirements can be prohibitive, sincbatuilities for each life event must be estimateainf
event-history data. One main advantage of microlsitian is its ability to perform well even with e
numbers of "states,” or attributes of individuals. a cohort-component model, the computational
requirements for the projection quickly become unaggeable as the number of states increases, bimce t
model must track every possible combination ofestaln contrast, a microsimulation model tracksesta
for each individual in the sample, which is gerlgral much more manageable task. Since long-term
global population projections incorporate only tefates (age and sex), microsimulation is unnecgssar
However, this method could play a role in studidstlee environmental impacts of household
consumption, which might require projections withah more detail in household characteristics.

“Structural models” - Long-term global population projections - and mesbjections over
shorter terms or smaller regions - do not projetl vates based on formal models of how thesesrate
may be related to socioeconomic factors. Trendsoirioeconomic factors are thought to be harder to
predict than the demographic processes themsdfigditz, 1982), and relations between demographic
and other variables are not generally considerddkmewn enough to quantify reliably (Cohen, 1998).
The best known example of an attempt to formulatomprehensive, causal model of demographic
processes is the World3 model that served as this fix the Limits to Growth study in the early 087
(Meadows et al. 1971). The model projected futoeeds in population, economic growth, and natural
resource use, and concluded that global society likaly to collapse in the future due to resource
scarcity and environmental degradation. The modsilumed fertility and mortality were complex
functions of many factors, including populationesibirth control effectiveness, health servicefg li
expectancy, income, and industrial output per perkovas strongly criticized for having little eimipal
or theoretical basis to substantiate the forms dsedhese and other relationships in the mode. (e.
Nordhaus, 1973).

Concluding this sub-chapter we have to give ctitteanarks on the UN forecasting methodology
on the basis of the general population forecastimgthodology. From the point of retrospective
estimation and short-term projections “Time seri@stthod would probably fit better than cohort-
component method. Because S-shaped logistic cuetierbextrapolates past changes in population
growth. As we mentioned above Time series technigges aggregated population size or vital rates
therefore it is useful in describing historical nbas in population size and for short-term progetdiof
total fertility and life expectancy (Marchetti etl. al996). For long-term projections partially
“Microsimulation” method might be used. Howeverdé#als with the individuals repeatedly using them
as the sample rather than an entire populatioeyvedirds results scales to the size of total pojomat
Main disadvantage is that data requirements caprbhibitive, since probabilities for each life eten
must be estimated from event-history data. Thisseful technique in the sense of supplementaryesud
as environmental impacts of household consumptionS® we have explored that “Time series” could be
better used for the short-term projections andspiective estimation, while “Microsimulation” teéhne
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might be used in the sense of supplementary ataihin the individual levels. The UN methodology
since the 1992 and 2008 has been revised and ahamgjee sense of the process of population fotecas
and its stages described in table 2. Main changebfd methodology occurred within the stage one:
Population system identification; where populat&ime as the population element was revised. Since
many countries with small populations gained theitependence the necessity to decrease population
size as the element of population identificatiosergrradually. In 1985 the UN methodology took into
consideration all countries with a population sifeabout 300 000 or more. Since the 1992 revision
population size is decreased to 200 000 and shrec@ 296 revision stood at 100 000 of total popoirati
Projections were made for the total population dmyyapplying assumed rates of growth. Stage four:
involving the extrapolation of the model parametalues were revised due to objective cause. As we
mentioned in the description of extrapolation stageumption-making process is based on systematic
approach at which future trends in age-specifitilitgrrates and deaths probabilities by age andaze
changing over the time. Thus, total fertility rsdeKazakhstan was assumed in the 1992-1996 regsmn
remain above replacement level (2.1 children pemam while further revisions projected its decline
towards at or below replacement level (2.0-2.1dthit per woman). Summary indicators therefore have
been also revised due to general assumptions fagaalsocio-demographic, economic, political, lega
cultural nature. Stages two Population system ¢ssmn initially used cohort-component method so
changes here are less likely due its reliabilitgt atrong interaction between population categostgje
three Model construction strongly related to stage and was revised in the sense of the size alf tot
population defined. Stage five execution, docunt@rteand implementation are among the best applied
stages of population forecast by the UN WPP. Adlutes on forecast well-documented preserved and
published through the system of the United Natide following sub-chapter 4.2 mainly focuses am th
UN specific methodology: cohort-component methoeldutor producing forecast results for Kazakhstan.
Therefore, descriptive analysis of cohort-compomeethod its parameters are indeed.

4.2 The United Nations forecasting methodology

Going back to the United Nations forecasting mettagly we have to look upon the use of the following
definitions and distinctions prior to the specifyithe UN methodology.

Estimates are an indirect measure of a present or past ttondhat can be directly measured.
Definition of projections is followed by the IUSSP Multilingual Dictionary didentical to the presented
above definition in general population forecastidgorecast for a population can involve more tloae
projection. For example, the most likely futurejecaory is usually called the medium variant, while
alternative higher and lower projections can gimeralication of the uncertainty surrounding thisntd.

In the contemporary demographic literature, "fosttas typically used to refer to medium variant
projections. However, this can be criticized beeaas we know forecast are based on at least three
variants of projections: medium, high and l&wsumptions— fertility 3 variants plus constant-fertility
scenario, mortality 1 variant, international migwat— usually 1 variant (The United Nations World
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Population Prospects the 1996 revision, 1997). Mgsgions postulated in national population projatsio
are considered but, in general, cannot be adopteshwndertaking the United Nations projections. A
major reason that national projections cannot sirhpladopted is that they are prepared indeperydetl
each other and lack the international comparahiig United Nations projections must attain. Ateof
cited example of this point is for internationalgmsition. The sum of international migrants to arwdrf
every country must be zero for the world, sincergyerson that leaves one country must enter anothe
However, such figures from national projectionsalisuindicate a gain to the world of several mifiio
persons each year due to migration, as in-migrants better documented than out-migrants. The
preparation of each new revision of the officialpplation estimates and projections of the United
Nations involves two distinct processes: (a) theoiporation of all new and relevant information
regarding the past demographic dynamics of the latipn of each country or area of the world; ang (b
the formulation of detailed assumptions about titeire paths of fertility, mortality and internatadn
migration.

The most updated and the last published study iogvisThe 2008 Revision” includes eight
projection variants. The eight variants are: lowedmm; high; constant-fertility; instant-replacerten
fertility; constant-mortality; no change (constéettility and constant-mortality); and zero-migati The
first five variants, namely, the low, medium, higtgnstant-fertility and instant-replacement-fetyili
differ among themselves exclusively in the assuomgtimade regarding the future path of fertilityeTh
sixth variant, named “constant-mortality”, diffeir®em the medium variant only with regard to thehpat
followed by future mortality. The seventh variadénominated “no change”, has constant mortality and
constant fertility and thus differs from the mediuvariant with respect to both fertility and mortaliThe
eight variant, denominated “zero-migration”, difdrom the medium variant only with regard to tla¢hp
followed by future international migration. Gendyalariants differ from each other only over theripd
2010-2050The United Nations World Population Prospects the8revision). Table 2 below presents
tabular view of the projection variants.

Tab. 2 - Projection variants or scenarios in term®of assumptions for fertility, mortality and international
migration as of UN WPP the 2008 revision

Projection Assumptions

variant Fertility Mortality International migration
Low Low Normal* Normal
Medium Medium Normal* Normal
High High Normal* Normal
Constant-fertility Constant as of 2005-2010 Normal* orhal
Instant-replacement fertility Instant-replacement®2005-2010 Normal* Normal
Constant-mortality Medium Constant as of 2005-201J0 Normal
No-change Constant as of 2005-2010 Constant as &-2000 Normal
Zero-migration Medium Normal* Zero as of 2010-2015

Note: * Including the impact of HIV/AIDS in 58 cotnies, as described in section B.2
Source: World Population Prospects: The 2008 rewipbpulation database
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To describe the different projection variants awedngarios, the various assumptions made regarding
fertility, mortality and international migrationeapresented below.

A. Fertility assumptions: convergence toward totafertility below replacement level
The fertility assumptions are described in termgheffollowing groups of countries:

High-fertility countries Countries that until 2010 had no fertility redoator only an incipient decline;
Medium-fertility countriesCountries where fertility has been declining fadtose level was still above
2.1 children per woman in 2005-2010;

Low-fertility countries Countries with total fertility at or below 2.1 itdren per woman in 2005-

2010.

1. Medium-fertility assumption:

Total fertility in all countries is assumed to cenge eventually toward a level of 1.85 children per
woman. However, not all countries reach this lelling the projection period, that is, by 2045-2050
Projection procedures differ slightly dependingvadmether a country had a total fertility above olobe
1.85 children per woman in 2005-2010.

Fertility in high and medium-fertility countries &ssumed to follow a path derived from models of
fertility decline established by the United Natidgpulation Division on the basis of the past elqree
of all countries with declining fertility during 58-2010. The models relate the level of total ligyti
during a period to the average expected declineta fertility during the next period. If the totiertility
projected by a model for a country falls to 1.85drtkn per woman before 2050, total fertility isldhe
constant at that level for the remainder of thggmtion period (that is, until 2050). Thereforee thvel of
1.85 children per woman represents a floor valuevbavhich the total fertility of high and medium
fertility countries is not allowed to drop befor@50. However, it is not necessary for all countties
reach the floor value by 2050. If the model ofifdytchange produces a total fertility above 1@hidren
per woman for 2045-2050, that value is used inqutijg the population.

In all cases, the projected fertility paths yieldgdthe models are checked against recent trends in
fertility for each country. When a country’s recdettility trends deviate considerably from those
consistent with the models, fertility is projeceer an initial period of 5 or 10 years in suchaywhat it
follows recent experience. The model projectioretakver after that transition period. For instarice,
countries where fertility has stalled or where éhisrno evidence of fertility decline, fertility jgojected
to remain constant for several more years befalectining path sets in.

Fertility in low-fertility countries is generallyssumed to remain below 2.1 children per woman
during most of the projection period and reach kBidren per woman by 2045-2050. For countries
where total fertility was below 1.85 children peowan in 2005-2010, it is assumed that over the Sirs
or 10 years of the projection period fertility widlllow the recently observed trends in each cqumfter
that transition period, fertility is assumed torease linearly at a rate of 0.05 children per wompan
quinguennium. Thus, countries whose fertility igreatly very low need not reach a level of 1.85
children per woman by 2050.

2. High-fertility assumption:
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Under the high variant, fertility is projected &nmain 0.5 children above the fertility in the mediu
variant over most of the projection period. By 2@0%0, fertility in the high variant is thereforalha
child higher than that of the medium variant. Tisatcountries reaching a total fertility of 1.85ldhen
per woman in the medium variant have a total fgrtdf 2.35 children per woman in the high variant
the end of the projection period.

3. Low-fertility assumption:

Under the low variant, fertility is projected tonmain 0.5 children below the fertility in the medium
variant over most of the projection period. By 250, fertility in the low variant is thereforelha
child lower than that of the medium variant. Thgtdountries reaching a total fertility of 1.85Idhén
per woman in the medium variant have a total fgrtdf 1.35 children per woman in the low variamt a
the end of the projection period.

4. Constant-fertility assumption:

For each country, fertility remains constant atlthel estimated for 2005-2010.

5. Instant-replacement-fertility assumption:

For each country, fertility is set to the level esgary to ensure a net reproduction rate of lirgjairt
2010-2015. Fertility varies over the rest of thejection period in such a way that the net reprtidac
rate always remains equal to unity thus ensuriagt the long-run, the replacement of the population

B. Mortality assumptions: increasing life expectang except when affected by HIV/AIDS

1. Normal mortality assumption:

Mortality is projected on the basis of models chmtpe of life expectancy produced by the United
Nations Population Division. These models produnaler gains the higher the life expectancy already
reached. The selection of a model for each coustpased on recent trends in life expectancy byBex
countries highly affected by the HIV/AIDS epidemibe model incorporating a slow pace of mortality
decline has generally been used to project a oestaivdown in the reduction of general mortalitgke
not related to HIV/AIDS.

2. The impact of HIV/AIDS on mortality:

In the 2008 Revision, countries where HIV prevateamong persons aged 15 to 49 was ever equal to or
greater than one per cent during 1980-2007 areidenesl as affected by the HIV/AIDS epidemic and
their mortality is projected by modeling explicitiiie course of the epidemic and projecting thelyear
incidence of HIV infection. Also considered amonrie taffected countries are those where HIV
prevalence has always been lower than one percgnthose population is so large that the number of
people living with HIV in 2007 surpasses 500.008.(iBrazil, China, India, the Russian Federatiot a
the United States of America). In total, 58 cowsrare considered to be affected by the HIV/AIDS
epidemic in the 2008 Revision.

The model developed by the UNAIDS Reference Graugstimates, Modeling and Projections 2,
3 is used to fit past estimates of HIV prevalenavigded by UNAIDS for each of the affected courtrie
so as to derive the parameters determining thedyaistmics of the epidemic for each of them. Fortmos
countries, the model is fitted assuming that tHevent parameters have remained constant in the pas
Beginning in 2007, the parameter PHI, which refiebie rate of recruitment of new individuals inbe t
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high-risk or susceptible group, is projected tolidedby half every twenty years. The parameter Rictv
represents the force of infection, is projectedi¢aline by half every thirty years. The reductionR
reflects the assumption that changes in behaviangrnthose subject to the risk of infection, alonthw
increases in access to treatment for those infeatidldeduce the chances of HIV transmission.

In the 2008 Revision, interventions to preventrti@her-to-child transmission of HIV are modeled
on the basis of estimated country-specific covetagels that, in 2007, averaged 36 per cent ambeg t
58 affected countries, but varied from 0 to 99 qget among them (with 22 countries having less #tan
per cent coverage of pregnant women in 2007, ahd8ocountries with more than 75 per cent coverage)
These coverage levels are projected to reach 66gm¢ron average by 2015, varying between 40 p#r ce
and 99 per cent among the affected countries. Aft5, the coverage of interventions to prevent
mother-to-child transmission of HIV is assumedédmain constant until 2050 at the level reachedhghe
of the affected countries in 2015. Among women iréag treatment, the probability of transmission
from mother to child is assumed to vary betweere2gent and 19 per cent depending on the particular
combination of breastfeeding practices (mixed Ufeading, replacement feeding, exclusive
breastfeeding), its duration in the population #reltype of treatment available (single-dose neuig,
dual-prevention, or triple-prevention antiretrovit@atment). These assumptions produce a reduition
the incidence of HIV infection among children bomm HIV-positive women, but the size of the
reductions varies from country to country dependingthe level of coverage that treatment reaches in
each country.

The survivorship of infected children takes accaafmtarying access to pediatric treatment. In the
2008 Revision, HIV-infected children are dividedoitwo groups: those infected in-uterus, among whom
the disease progresses rapidly and whose averageadus set at 1.3 years, and those infectedutino
breastfeeding after birth, among whom the diseasgr@sses slowly and whose average survival iatset
15.2 years without treatment. Explicit inclusion pédiatric treatment is done via country-specific
coverage levels which average 34 per cent in 2@@7Aary between 0 and 99 per cent among the 58
affected countries (with 15 countries having léent10 per cent coverage in 2007 and only 12 ciasntr
having a coverage level above 75 per cent). By 201 projected coverage is expected to reach 60 pe
cent on average in the 58 affected countries, mgrfriom 40 per cent to 100 per cent. Coverage $eaed
assumed to remain constant from 2015 to 2050 detlet reached in each country by 2015. The annual
survival of children receiving treatment is 80 pent during the first year, 90 per cent the secgat,
and 95 per cent thereafter, so that their meanva&lrtime is 31.1 years and the median survivaktiis
20.5 years in the absence of other causes of death.

The 2008 Revision incorporates a longer survival gersons receiving treatment with highly
active antiretroviral therapy (ART). The proportiohthe HIV-positive population receiving treatmeémt
each country is consistent with estimates prephyettie World Health Organization, which averaged 36
per cent in 2007 among the 58 affected countries,viaried between 8 per cent and 99 per cent.
Coverage is projected to reach between 40 perarehtl00 per cent by 2015, averaging 60 per cent for
the affected countries. Between 2015 and 2050, rageelevels are assumed to remain constant at the
level reached in each country by 2015. It is assuthat adults receiving treatment have, on average,
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85 per cent chance of surviving on the first ydareatment, and a 95 per cent chance of surviesch
year thereafter in the absence of other causesathdUnder this assumption, mean survival timer aft
the initiation of therapy is 19.3 years and the iaedurvival time is 10.9 years, in the absencetbér
causes of death. Therapy is assumed to start aintleefull-blown AIDS develops. Without treatment,
infected adults have a mean survival time of 3&yéand a median survival time of 3.0 years) dfter
onset of full-blown AIDS.

3. Constant-mortality assumption:

Under this assumption, mortality is maintained t¢ansin each country at the level estimated for
2005-2010.

C. International migration assumptions
1. Normal-migration assumption:

Under the normal migration assumption, the futua¢hpof international migration is set on the
basis of past international migration estimates @sideration of the policy stance of each couwiti
regard to future international migration flows. jeated levels of net migration are generally kept
constant over most of the projection period.

Zero-migration assumption:

Under this assumption, for each country, intermatianigration is set to zero starting in 2010-
2015.

Demographic projections rely on model life tablesléscribe the age-specific pattern of mortality
corresponding to assumed levels of life expectaatchirth. The standard tables, Coale-Demeny and
United Nations, show mortality in five-year age tsuthat are suitable for demographic projectiondena
in five-year intervals. The rapidly changing dynamiof an AIDS epidemic require single-year
projections. Previously Spectrum produced singl-yeojections by dividing the five-year mortalityo
equal amounts by single age. In order to improeedstimates of non-AlDS survival ratios by single
years of age, the new Spectrum uses a modificaifothe Beers oscilatory interpolation method to
convert abridged model life-tables into complefe-fables. The Beers method has been used for many
years by actuaries and demographers to interpolates or populations based on five-year age grtaups
single years of age. The problem is that the rapehge in the survival curve as a result of thatined
level of infant-to-child mortality makes it diffitifor a generalized procedure to reproduce thahgh. It
has been observed that the Beers estimate of dtierstry population in a life-table (Lx) for ageisl
usually close to an independently derived valuétheiproblem is the relative values of the agthat(s,
under age 1) and ages 2—4. In cases where an iTdigeestimate of age 0 is available (as in the oés
model life-tables) the Beers estimate for age 1 lsanused and a polynomial can be fitted to the
independent age 0, the Beers age 1, residual 2dBeers 5-8, 9 and 10. This results in a smoatvecu
of 1Lx that fits the original 0, 1-4, and 5-9 ardrols smoothly to the Beers estimates for agemdl0 a
over. The resulting 1Lx values are then used teast the survival ratios.

Concluding this sub-chapter we must say that ugithgylthe projections assumptions are based
on specific projection parameters, therefore thithbe discussed hereinafter.



Anuar Kerembayev: Changing view on future poputatievelopment of the Republic of Kazakhstan acogrdo the 36
United Nations World Population Prospects sincel®@? till the 2008 revision

4.2.1 Projection methods used

The cohort component method was used in prepatiegrevisions of population projections (see
Appendices for furthermore details, note: closedutations are not considered). That technique, kvhic
had been used in previous revisions, consideretteds and trends in each of the three major compisn
of population change — that is, fertility, mortalénd migration, together with the base-year pdamray
age and sex. Although the method will be explaicetiprehensively in detail further using as a saurce
“Projection Methods for Integrating Population \&bies into Development Planning, Volume I.
Conceptual issues and methods for preparing dembigrarojections. United Nations, 1989” the major
steps involved are summarized below:

First, age and sex-specific survival rates are succdgsagplied to the base-year population in
order to determine the number of survivors in eagh and sex category at the end of each five-year
period. The survival rates are derived either fappropriate model life tables (West Model of Ccaahel
Demeny Life Table, 1983) selected in consideratibtihe age patterns of mortality in national liédbles,
if available, or by extrapolating the latest natiblife table to an age pattern of mortality assdrfor the
future.

Secondly,the number of births expected to take place dueiach five-year period (in five-year
time step) is estimated from the assumed totdlifenate, age patterns of fertility and the capending
number of females in the reproductive age groupe Births are distributed by sex on the basis of an
assumed sex ratio at birth. Finally, the numbersaifvivors from those births at the end of each
quinquennial period is calculated by applying thevival rates derived as described above.

Thirdly, the assumed number of net migrants during eachggemmial period of the projection
(i.e. immigrants minus emigrants), classified bg @md sex, is added to or subtracted from number of
projected survivors to produce the projected pdjmriat the end of each five-year period.

Thus, at the end of each quinquennial period, taereat hand the projected population, by age and
sex, and for each such period, the assumed mgytditility and migration rates, also by age aed.s
From that information, a set of demographic indicatis derived, and many of those indicators are
presented in this report. The UN projection metisdgased as it was mentioned above on combinafion o
cohorts and components. The total population obaakhstan consists of numerous numbers of cohorts
of people. Each cohort represents males and ferbalesduring one period of time (one calendar year)
within the boundaries of the country or migratednirabroad and joined to a given observed cohort
lately. The cohort-component method in projectioadel produces future hypothetical population by
moving these cohorts from one year to another fggr time point A~ to time point B). Maina of
such time movement is to draw a generalized trémel of future population development, which is
crucial for forecasting process (and for Kazakhspamticularly) by assuming certain changes in
“componential development”. In this context it ionh to mention works of Edward Cannan, 1895;
guantitative prediction of the future growth of ghepulation of England and Wales. Later on, thishoe
was once again acquainted by Whelpton, 1936; Laki45; and finally employed in producing a global
population forecast by Notestein, 1945. Prior te tmid-20th century, the few global population
projections that had been made were based on ektaEms of the population growth rate applied to
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estimates of the total population of the world {lkael1981, 1994). Following figure 3 illustrates an
example of one time step of the cohort-componerhatefor a female population.

Fig. 3 — One time step of the cohort component matkd for a female
population (Cohen, 1995)
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ages 95-99 / ages 95-99

| 1990 Females | |

ages 3032 /

ages 30-34
ages 25-29 ages 25-29
ages 20-24 ages 20-24
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Survival birth—g

Source: Demographic Research - Volume 4, Article 8

The cohort-component model is a discrete-time mofiglopulation dynamics. The projection period is
usually divided into time intervals of the samed#nas the age intervals that are employed. Method
basically contributes to three following steps:
1) Project forward the population in each subgrouphat beginning of time interval in order to
estimate still alive at the beginning of the newéival,
2) Compute the number of births for each subgroup twettime interval, add them across groups
and compute the number of those births who suitatbe beginning of the next interval,
3) Add immigrants and subtract emigrants in each sumiggrduring the interval; compute the
number of births to these migrants during inteiadl forecast forward the number of migrants
and the number of their births that will survivethe beginning of the next interval.
In simplest view, the cohort-component method usqmojection is expressed by the following equatio
P, =P +B, ., -D, ,+M @)
Where, Ris the population at time t;

R.1 is population at time t+1;

B .1 are births, in the interval from time t to timel{+

R w1are deaths, in the interval from time t to time;t+1
M w1 IS net migration, in the interval from time t tme t+1;

tt4l Pt t,t+1
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For projection method used in UN WPP the componehfsopulation change are forecasted separately
and applied to equation (1). The interval from titb may be of any duration (e.g. Kazakhstan pdjmia

in five years time interval). It is based on similagic as for individual five-year age groups, imay
baseline population for a given age group as thmulation at time t. For example, lets purpose that
take Kazakhstan population, thus the time unitis gears, and then next year is t+1. The equatids a
two additional supplementary equations dependingvbether age group is zero (less than one age) or
may be any other age as of the last birthday, e@enoy x.

PH_l(O):Bt’t+l(0)'Dlt,t+1(0)+Mlt,t+1 ©) (2

P.,.X)=P, (x-1)- D”t,t+1(X -1)- D' (X)) + M t el x) (3)
Each of the terms in equations (2) or (3), whetledined as a population or a number of eventsieela®
people born in a particular year — the birth cohdrhile it is essential that age sad time in equneti(2)

be measured in the same unit, there is no requirethat the interval be one year. The population
forecast within this study takes into account fyears age group.

The projection forward of women still alive one (oY years later, proceeds by applying survivorship
ratios to each group. For any age group, exclutfirg/oungest and the oldest ones, basic formula is:

PRin(X)="PRi(x=n)x LT (X)/ L7 (x-n) (4)
where, P (x) is the number of women aged x to x+n at tinaad the,L (x)/ .L7(x-n)is the survivorship
rate (g), the proportion of the person aged x-n to x thit be alive n years later in a stationary

population (using suitable life table) and n is ithterval of age group.

For the open-ended age group, we need to combiuets from two previous age groups:

oPn(X) =[, PFe(x=n)*, LE(X)/ L7 (X - n)]+[oP" (x) * TT(x + n)/T" (X)] (5)
The first product is the number of surviving wonvemo were in the n-year age group immediately before
the open-ended age group at time t. The secondigréaglthe number of survivors among women already
in the open-ended age group at the beginning ditleeast interval.

Finally, we need to estimate the number of surg\females in the first age group. Meaning, necgssit
forecast the number of births during the forecasiopl using age-specific fertility rates,JF

2 FOEm)[, PP(X) + ,PTen (%)/2] = F(x * n)[, PTe(x) +, PTe(x-n)* L7 (x)/ L™ (x -n)] (6)
The number of births to woman is obtained by:

2Bitn (0= 0 FOOLL PR () +, PTe(x -n)* L7 (x)/ ,L"(x - n)/2] @)
Then it is necessary to sum births across age groighe mother:

2B ()= 502" Bin(¥) 8)

Where, a and b are the lower and upper boundseofhitdbearing ages. The number of female births is
then obtained by applying the sex ratio:

BFttn(X) = B, . (X) ¥1/1+ sex_ratio 9)

Finally, the number of females will be:
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n PFt,t+n (0) = nBFt,t+n (X) * LF(O)/n* IO (10)
The male population could be projected in a simitanner using a male life table. Resulting,
P () = PMox-n)x LM (x)/ LM (x=n) (11)

where, ,P"(x) is the number of men aged x to x+n at time t and,k{é¥x)/,L™(x-n) is the survivorship
rate, so called the proportion of the person agedix x that will be alive n years later in a statiry
population (using suitable life table) and n is ithterval of age group.

o0 P in(X)=[,P"c(x-n)* LM (X)/ LY (x - n)]+[oo, PFe(x) * T (x + n)/T™ (X)] (12)
The number of male births will be:

BMttin (X) =B, (X) * Sex_ratiol + sex_ratio (13)
Finally, the number of males:

WPV (0)=B" iy * LV (0)/N* 1, (14)

Such complex formulas allow to project populatiovgh using cohort-component methods,
which is basic method used by the UN WPP. For &rrttescription and examples of projection method
used see appendices (closed population is not denesi). Besides, these methods are discussed in
various demographic texts, e.g., (Shryock H., J&iebel J., 1996).

4.2.2 Estimation of projection model parameters

There is little published methodological literat@@dressing this common practical concern to iategr
estimates and targets in a population projecti@yobd a concern to make consistent sub-regional and
regional projections (Smith et al., 2001; King, @R9%Keilman (1985: 1482) usefully describes a three
stage strategy that is used here for the genesat ¢él) formulate initial values of model paramsid?)
check and adjust for consistency; (3) translatesisbent model variables into adjusted parameteregil

He distinguishes between internal and external tcainss. Internal constraints are needed to ensure
consistency because of the incomplete specificatfoa model. For example where marital status is
projected, the number of men and women leavingiagamust be equal in each time interval. Similarly
where migration between regions is modeled in difmegjional projection, the sum of interregionat-ou
migrants must equal the sum of inter-regional igranits. External constraints, involving consistency
with data outside the model, are the focus of plaiger. Keilman discusses only the case where a-mult
regional projection is made consistent with an patelent aggregate all-region projection, using the
example of the Netherlands’ regional populationjgmtions. Thisprojected population constraint is
formally the same as thestimatedoopulation constraint treated, as both provideatlirformation about
the population after the base year. Keilman proposeo solutions. The first, applies the same
proportional adjustment to all regions, an adjustitieat may be age and sex specific and may beéeappl
directly to components of change. His second smutihninimizes the deviation between initial and post
constraint age-specific patterns of fertility, nadity and migration rates, given national sums ioths,
deaths and net migration. We shall consider theasitn where the birth and death components are
considered to have been measured with insignifieenor and therefore are not changed in the adprstm
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to reach consistency. Evert Van Imhoff (1992) pdegi a more general mathematical framework for
consistency in multi-dimensional models. A systelmdemographic parameters results in numbers of
events; these are to be adjusted to meet a cansévgiressed as a linear combination of some afetho
events. In1978 work of Ascher William: “Forecasting: an appah for policymakers and planners” at
John Hopkins University Press was published. Hesstrd the importance of forecast methodology either
then a sophisticated model. The standard methdleisxtrapolation of the rate growth. For practical
purposes, polynomial forms, including linear extlation, have little application over the long term
Various exponential forms are widely used; howethexse include the geometric curve with annual or
continuous expounding and the logistic curve (Stkyand Siegel, 1971). In previous sub-chapter the
basic formulas of cohort-component method as tha tha UN forecasting method was described.

In order to clarify the projection method prepaieg the United Nations, particularly those
purporting to have close nexus with computer pnognéng, the major methodological steps are
expressed below in algebraic equations. The pdpuolé subdivided into three age groups: beginniag,

4; central, 5-79; and open-ended, 80 and over. Watgly, three equations are shown as representing
each of the major methodological steps in poputagoojections. In these equations, the symbol
signifies age in terms of an integer equal to ttte arder of the age group (five-year age group®)he
The symboll indicates sex, and the symBoldenotes time in terms of a quinquennial integelirenah
either 0 or 5. The symbdf represents the period betwekrand T+1. For the age group 5 to 79
(Prospects of population: methodology and assumgtidnited Nations Publication, 1979):

P(I+1J,T+1)=P(1,J,T) *S(I,J,K) + M(I + 1,3,K) 1)
For the age group 80 and over:

P(17J3,T+1)=P(16,J,T)*S(16,J,K) + P(17,J,T) *S(17 J,K) + M(17,J,K) 2
For the age group 0-4:

B(3,K) = |=4Z Vx1s[P(1,2,T) + P(1,2, T +1)]* 5ASFR(I,K) 3)
Where, if necessary, the ASFR is derived from

ASFR(I,K) = GRR(K)* (1+ SRB)* PASFR(I, K) *1/500 4
Finally, P(1,J,T +1)=B(3,K) * PRB(J)} SB(J,K) + M(1, J,K) (5)

Identification of symbols

P(l, J, T): Number of persons in age |, of sex dhadate T.
The symbol | cover from 1 to 17,

1 =age group 0-4

2 = age group 5-9

3 = age group 10-14

4 = age group 15-19

5 = age group 20-24, etc.

16 = age group 75-79

17 = age group 80+

The symbol J naturally covers only 1, 2 and 3.
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1 =males

2 = females

3 = both sexes combined

The symbol T covers 1, 2, 3, 4,5, 6 and 7.
1=1970 5=1990

2=1975 6=1995

3=1980 7 =2000

The symbol Kis T to T+1 and covers 1, 2, 3, 4n8 &.
1=1970-1975 4 =1985-1990

2=1975-1980 5 =1990-1995

3 =1980-1985 6 =1995-2000
(Note*: Estimation of projection parameters wasaleped in mid-seventieth).

S (I, J, K) — survival ratios for the persons from age grotp &ge group I+1 of sex J during the period
K. These ratios are p(x) found in life table.

SB (J, K) — Survival ratios from the number of births of delsorn during period K to population aged 0-
4 at the end of the period K.

M (1, J, K) — Number of net migrants who survive until T+1n(iay be negative) in age group I, of sex J,
during period K.

ASFR (I, K) — Age-specific fertility rate for women in age gpol, during period K.

PASFR (I, K) — Percentage of age-specific fertility rate formem in the age group |, during period K.
GRR (K) — Female gross reproduction rate during period K.

PRB (J) — Proportion of births for sex J.

SRB - Sex ratio = PRB(1)/PRB(2)

During extrapolating of past trends of mortalitypjection according to the UN in most countries
with good series of data (not case of Kazakhsfatyre mortality is estimated by extrapolating trends
in age-specific death rates or life expectancidsrgt, by means of more or less explicitly fittedrves.
This is usually by means of exponentials, in ortleravoid the possibility of negative rates or
unreasonable levels of future mortality, and somesi done to improve the compatibility among changes
in the contiguous age group (Brass W., 1974).

In many population projections, particularly forveéoping countries such as Kazakhstan, the
model life tables which have been constructed ameans of estimating age-specific mortality rates fo
countries lacking adequate and usable data haweebsen used for projecting future levels of life
expectancies, age-specific mortality rates andigairvates. The United Nations model life tablepganesd
in 1955 were also designed on the assumption thainaual gain of 0.5 years in expectation of life a
birth would occur whenever the expectation was thes 55 years over each five-year time period and
covering a time span of 115 years (United Nationblipation. 1970). For involved basic steps of
estimation of projection model parameters see atipefihe Coale-Demeny regional model life tables do
not consider implied timing of the progression obrtality improvement, as did the United Nations
model which is shown in table 3 below.
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Tab. 3 - Transformation of life expectancy at birthfrom West Model of Coale and Demeny Life Table to
General Model of United Nations Life Table (transpsed view)
g(0-1) 0.9108 0.9104 0.9100 0.9096 0.9092  0.9088 0.9084 080.9 0.9076  0.9072
e(0)* 52.36 53.15 53.94 54.74 55.54 56.34 57.15 57.95 58.76 9.575
SN 51 52 53 54 55 56 57 58 59 60

Note*: Transformation from West Model compatibleGeneral Model;

Note**: General Model Computed by B. D. S. Dongol

Source: Projection Methods for Integrating Popolati/ariables into Development Planning, Volume én€eptual issues and
methods for preparing demographic projections. éthilations, 1989

However, they may none the less be used for pingeanortality in developing countries such as
Kazakhstan. Estimated projection model parametérshe latest United Nations projections were
illustrated in the report on the 1973 world popiviatprospects. However, it might be worth mentignin
that for practically all of the developing counsiieghe mortality projections were based on either t
United Nations model life tables or the presentedl€&Demeny regional life tables but used a madiifie
series of model progressions of mortality improvatnehich was considerably slower than the scheme of
the time paths set out in the United Nations mdiflettables. This was done as a result of the flaat
mortality improvements registered in those coustrigith relatively reliable death statistics have
suggested that rapid increase in life expectancurmed during the 1950 was not repeated during 1960
According to estimated model parameters life expent at birth was assumed a quinquennial gainsof 2.
years. Thus, further maximum value of United Natiomodel life tables stood at 77.5 years for females
and 72.6 years for males respectively.

In estimating thgparameters of fertility decline paths according to the United Nations gnmups
were mentioned to derive two hypothetical curvesheesembling a reverse logistic curve and seraing
lower and upper boundaries. The model was estalish the 1968, based on principles of fertility
decline in certain countries of East Asia, furtherenthis model were used for all developing coestri
and its utilized patterns of fertility decline whefertility was high at 3.0 or more as measuredjtogs
reproduction rate. The first curve describes aideaf fertility from a gross reproduction rate22® to
replacement level in 30 year, and the second desce decline from a rate of 3.5 to replacemer liev
70 years. A multitude of intermediate curves cooéddrawn by combining different onset levels, for
example, 3.5, 3.3, 3.1, and 2.9, in terms of gregsoduction rate, with different number of yeds,
example, 30, 40, 50, 60 and 70 to reach the gegs®duction rate of unity. If there are four orlestls
and five durations corresponding on the Y and Xsakest as mentioned above, there would be 20
possible combinations connecting each of the olesatls with each of the durations, It should be
mentioned in this connection that in this model nbenber of years required to attain replacemerdllev
does not necessarily depend upon the onset lévgls¢chematically possible, for instance, thatr@a/é0-
year period fertility would decline from any of thevels (3.4, 3.3, 3.1 or 2.9) to replacement leSeich
fertility decline was observed in Kazakhstan having in mid 50’s and gradual decline during nexb tw
decades brought to the level of 2.5. In the beggmif 90's it stood at 2.1. Value can be interpedabn
both the onset level and the duration to obtain.ef@mple, a series of gross reproduction ratestwhi
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decline from an onset level of 3.2, to 1 in 55 gedDur evaluation of the importance of various
demographic parameters in regulating the tempovoluéon comes more from theoretical models than
from observations derived from natural populatigBsass, W. 1981).

Method of migration model construction is based on model age-sex pattermsebmigration.
These model parameters are constructed by combéagjegprofiles of gross immigration and emigration,
which are based on model schedules of gross nograteveloped by Castro and Rogers (1983a and
1983b). Castro and Rogers analyzed data on migbgrdgie in a number of countries, found similasitie
in those age profiles. In this sub-chapter we tilito describe the procedure of combining Castrd a
Rogers model schedules of gross migration into ireeteedules of net migration.

Definitions of a few special terms used need talbgfied first: anet immigration country means
a country that has more immigrants than emigratd, anet emigration country means a country that
has more emigrants that immigrants. The migratatio iis defined as the ratio of emigrants to mitgamn
a net emigration country, or the ratio of immigsartb emigrants in a net emigration country.
Identification of symbols: i — immigration, e - egnation, m — males, f — females.

The proportion of all immigrants who are aged giien by (Castro and Rogers 1983a and 1983b):

I(X) =w,c; (x) +(1-w,) * 3 (X) 1)
whereg;(x) is the proportiorof adult immigrants aged Xi(X) is the proportion of child immigrants aged
x andWi; is theproportion of all immigrants who are children. Semly, the proportion of all emigrants
who are aged x is given by:

e(X)=w,C.(X) +(1-w,) *a.(X) )
where ¢(x), a(x) and w are defined for emigrants.

It may appear puzzling in equations (1) and (2) tha same age x is used both as an age of adults
and as an age of children. The same set of grogstioin schedules, a(x) and c(x) developed by Gastr
and Rogers is used for both immigration schedulgd and ¢x), and emigration scheduleg)>g and
Ce(X):
a(x)=[1/(ma- 23)]* exp-[(x - 23)/(ma- 23)] exp[-0.2(x- 23)] 3)(
c(x)=(1/mc)exp(x/mc) 4)
wheremais the mean age of adult migrants amcis the mean age of child migrants.

The difference between males and females, howeests to be introduced here and two sexes
will be treated separately hereafter. The proportibfemale migrants who are children, 8 fixed to be
0.1 for all migration flows, and the proportionrofle migrants who are children is given by:

W, =D/(1+D) 5)
where D is the ratio of male child migrants to madiellt migrants, which in turn is calculated as:
D=(w, SRC)/[SRA(L-w,)] (6)

where SRC is the sex ratio of child migrants and\ $Rkthe sex ratio of adult migrants. It is assurtieat
sex ratio of child migrants is 1 and that all creld migrate with their mothers.
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Well analytical discussion about each of these mpdemeters will be in following chapter presegtin
principle results of UN WPP by components.
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Chapter 5

Changing view on population development of Kazakhstan by
components

Children’s children are the glory of old men, athé glory of children are their father’s
(Proverbs 17:6)

5.1 Fertility

Fertility is an important component which is in tffaffecting population growth in most contemporary
populations and Kazakhstan is no exception for qaagtulate. The level of birth rates in a populatio
affects not only its current size, but also hadgaificant impact on its future growth, as well e
population age structure. That is the reason wisjepting fertility trends by various scenarios aegy
important in evaluating its effect on future growtkccording to the United Nations World Population
Prospects there are four variants of the projestivere carried out (i.e. Medium, High, Low, Constan
Fertility) and basic assumptions for these progeiis the continuation of the fertility decreassuiting

in the level of crude birth rates decrease withirpeojected period. The following figure 4 and $the
illustration of such decrease.
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Fig. 4 - Development of crude birth rate and totalfertility rate in
Kazakhstan according to the United Nations World Ppulation Prospects
the 2008 Revision for the Period 1950—-2050
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Fig. 5 - Development of crude birth rate and genefafertility rate in
Kazakhstan according to the United Nations World Ppulation Prospects
the 2008 revision for the period 1950-2050
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Figures 4 and 5, represents development of fgriilithin a hundred years, attempting to evaluate th
overall picture of fertility change in Kazakhstamorfi retrospective and perspective point of view. It
basically divided into estimation period (1950-2p@6ad projected period (2000-2050) based on medium
variant of fertility development.

These figures retrieved an interesting fact of &gl fertility decrease which can be explained
by the evidence of the third stage of the First Dgraphic Transition (Notestein, 1945) (see figut 1
However, the process of decline was acceleratedtigr factors which we will be discussing herein.
Figure 4 takes into account crude birth rate andl tfertility rate and its development, within the
estimation period it can be divided into two matages. The first wave of decrease correspondsaip sh
decline in TFR (0.7 children decrease) and CBR (s decrease) between 1960-1965 to 1965-1970
due to fertile behavior of women born during theatvgenerations” of 1941-1945 (see figure 46, agk an
sex composition of females in 1960-1970) who copddssible have had lower number of children.
However, having in mind that total fertility rate irrespectful to the age structure due to not sego
population in denominator we have to eliminate tios exposed to childbearing population effectpngsi
the general fertility rate which is based only oomen at reproductive age at denominator at figure 5
After the mentioned period of sharp decline in botide birth rates and total and general fertitittes it
is a cease of the fertility decrease is observatteS1965-1970 up to 1985-1990 it is characterizgd
relative stabilization due to the starting baby+oor so called “golden age of Kazakhstan”, whericsoc
economical improvement affected to cease of theedse of total fertility rate in figure 4 betweed6b-
1970 and 1985-1990; For instance the highest htimgegears when Kazakhstan picked up more then a
12-13 million poods of grain (1 pood equal to sixtekilograms — authors note) was exactly during thi
stabilization period (1972's level of harvest) (Thisstory of Kazakhstan, 2000), better economical
situation of families and therefore more space féomnily planning were the reasons for that relative
improvement. Using the general fertility rate foetsame period at the figure 5 it is possible totkat
another reason for relative stabilization of féstiwas due to larger number of women at reprodecti
age in the denominator. Afterwards it is followeg the second stage which covered period between
1985-1990 up to 1995-2000 (transition period) wh&iR felt sharply (1.0 children decrease) and CBR
(8.4 births decrease) (Figure 4) and (37 children J000) decrease in GFR (Figure 5). The detailed
analysis of TFR and CBR changes over the estimatiohprojection periods will be carried below.

Taking into account the changes in crude birthasratnce the Second World War which reached
the maximum level of 34.3 births per 1000 populatio 1955-1960 we may observe further steady
decline afterwards which is seen from the followiale 4.
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Tab. 4 - Estimated crude birth rates per 1000 popuition in Kazakhstan according to the United Nations
World Population Prospects for the period 1950-2000

Revisions/Period 1950-1955 1955-1960 1960-1965 196®-19970-1975 1975-1980 1980-1985 1985-1990 1990-1995 2008
1994 33.2 34.3 32.9 26.1 25.9 24.9 24.9 246 X X
1996 33.2 34.3 32.9 26.1 25.9 24.9 24.9 246 19.9 X
1998 33.2 34.3 32.9 26.1 25.9 24.9 24.9 246 19.9 X
2000 33.2 34.3 32.9 26.1 25.9 24.9 24.9 246 19.7 6.9
2002 33.2 34.3 32.9 26.1 25.9 24.9 24.9 246 19.9 6.9
2004 33.2 34.3 32.9 26.1 25.9 24.9 24.9 246 19.8 6.8
2006 33.2 34.3 32.9 26.1 25.9 24.9 24.9 246 20.8 6.6
2008 33.2 34.3 32.9 26.1 25.9 24.9 24.9 24.6 20.6 6.2

Note*; Estimates of CBR is available since the s 1994. .
Source: Based on data from UN WPP the 1994-2008 oesg.

It's worth to mention that CBR is affected by véioas in the demographic composition of the
population, particularly its age and sex compositia fact its crude measure of childbearing beedhs
denominator contains a large population not exptsethildbearing: males, children and elderly passo

A major weakness of this measure is that it is varty sensitive to small fertility changes, frankly
speaking, it tends to minimize them. As the restiduch shattered generations crude birth ratestbee
period 1950-2000 were decreased for a half or ndayl 52.4% and in 1995-2000 constituted the
minimum value 16.2 births per 1000 according tolttheWPP the 2008 revision, whereupon crude birth
rates projected to increase again for a short &iftex which its again projected to fall due to casition

of age and sex structure of smaller women coh@tsducted census of 1999 and the Demographic
Yearbook of Kazakhstan (2008) allows us to seeatle structure of females for the 1999 and 2008
corresponding to the first independent census aedntost recent UN WPP 2008 revision. Which
displayed the opposite situation in 2008 to the9l¥9e absolute number of potential mothers betviden
and 25 years, at the age of lower order childbgahas grown most visibly whereas the absolute mumb
of women between 30 and 40 years of age decressed-{gure 6).
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Fig. 6 - Age structure of females in reproductive ge in Kazakhstan,
1999 and 2008
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Source: Author’s calculations based on data froeAfency of Statistics of Kazakhstan

So we may conclude that using the national stegistiata that in 2008 comparing to the 1999 we rvlese
increase of number of women in lower birth ordefdtfearinggroups (18-25) due to improved impact of
socio-economical development in Kazakhstan, sthemghg economical stability which caused
increasing confidence in the future. Another paditealization of accumulated reproductive poténtia
related to massive postponement of maternity duhiegl990"s of higher birth order childbearing greu
(40-49). However it is still unclear whether it Wie a trend or just a compensation effect of 1990’
postponement. To reach an answer for this questemhave to look on overall projected development of
crude birth rates. The following figure 7 corresgsno the future scenarios of CBR by medium, high,
low and constant-fertility variants accordinglyeafthe estimated period. A steady decline of chidés
rate is projected in all variants of projectionliming the high variant after 2010-2015 till thedeof
projecting period.
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Fig. 7 - Projected crude birth rate in Kazakhstan acording to United
Nations World Population Prospects for the period 290-2050
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The earliest available revision 1994 at mediumararivhich is the most probable scenario (compéaong
high, medium and constant-fertility variants) of RBvithin projecting period from 1990-1995 to 2045-
2050 saying that CBR should fall from 19.8 birthslB90-1995 to 13.4 births per 1000 populatiorhin t
end of projection period (nearly 32% decline) havim mind transformation period of that time we may
conclude that age and sex structure was affectezhégges in size and its composition in denominator
The latest 2008 revision projects decline from 1irths in 2000-2005 to 12.5 births per 1000 in 204
2050 by medium variant (one-quarter decline). Sndtlectuation of the line by the revision 2008 fbe
period 2000-2005 to 2005-2010 from 16.7 to 19réhbiper 1000 (18.5 % increase) can be explained as
adjusted age and sex structure for projected p&@sed on last gathered data (increasing denomiofato
not exposed population: males, children, elderlgpb&). Same situation in high variant of projection
where the CBR continues the trend to decline froaximum value of 20.8 births per 1000 in 2010-2015
to 16.5 births per 1000 (20.7% decline) in the ehg@rojection horizon in 2045-2050. There are bigge
variations between revisions due to changes inngstions underlying each revision by high variant.
Assumptions about fluctuations in the period 20008to 2010-2015 by the revision 2008, high variant
are similar and corresponding to low variant asgigng.
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Fig. 7 — continued
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Low variant of projection the CBR still confirmsetidliversity of dynamics among the different revisio

If revisions till the 2004 are more or less havenomwn trend without obvious fluctuations throughallit
projected period meaning that for projected perio¢hanges or adjustments were done in the sense of
sex and age structure composition. Than, startomg the revision 2006 and 2008 we may observe same
sudden increase in CBR till 2005-2010 as in medamch high variant projection.

Fig. 7 — continued

0 ‘—0—1994 ~0—1996 -—*—1998 2000 =#+=2002 =®—2004 2006 =&=2008

2
A Low variant
19

18
17
16
15
14

13
12
11
10

CBR per 1000

o N o ©

1990-1995
1995-2000
2000-2005
2005-2010
2010-2015
2015-2020
2020-2025
2025-2030
2030-2035
2035-2040
2040-2045
2045-2050

Note: Each curve presents the year of revision



Anuar Kerembayev: Changing view on future poputatievelopment of the Republic of Kazakhstan acogrdo the 52
United Nations World Population Prospects sincel®@? till the 2008 revision

Fall from 19.8 births in 2005-2010 to 16.6 birthes 000 in 2010-2015 (16% decline). Constant-fartil
variant was available for three consecutive rewisiand it is assumed that fertility in Kazakhstah w
remain above or near replacement level within atljgzrting period at the level 2000-2005. Same
situation is observed here, where sudden fluctnatazross the five-year time interval from 2000260
2010-2015.

Fig. 7 — continued
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Note*: Constant-fertility scenario was availabldyosince the 2004 revision.
Source: Author’s calculations based on data of URP/Ahe 1994 — 2008 revisions.

However, in the beginning of projecting period CBRs equal to 16.7 births according to the revision
2008 then in the end its stood at 16.5 births [@&@0lwhich is said to be almost unchanged. So we may
conclude on the basis of these presented four grtnat the development of births rates in Kazakhsta
has steady dynamics to decline nevertheless thddedity remains above or at replacement level.
becomes more apparent that started in the developautries changes in births rates are likely sprea
over the Kazakhstan within last fifty years andsita part of larger portion of changes in reproihect
behavior.

The United Nations classified countries and aress three categories according to their level of
fertility: high, intermediate and low. According this classification, Kazakhstan is in the listlof
fertility countries where TFR ranges from 2.1 aodér. The fertility transition had begun in lowtftty
developing countries since the beginning of theosdchalf of the twentieth century, followed by a
significant decline thereafter. During that periégzakhstan experienced fall in TFR to 3.5 in tedaqu
1970-1975, down from a level of 4.4 in the perid@bQ-1955 and continued to experience a further
decline in fertility, reaching 2.1 or 2.0 by thei2008 revision in the period 1995-2000 (see T&hle
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Tab. 5 - Estimated total fertility rate in Kazakhstan according to the United Nations World Population
Prospects for the period 1950-2000

Revisions/Period 1950-1955 1955-1960 1960-1965 196%-19970-1975 1975-1980 1980-1985 1985-1990 1990-1995 2008
1992 2.8 X X
1994 4.4 4.5 4.4 3.7 35 3.1 3.0 3.0 25 X
1996 4.4 4.6 4.4 3.7 35 3.1 3.0 3.0 25 X
1998 4.4 4.6 4.4 3.7 3.5 3.1 3.0 3.0 2.5 X
2000 4.4 4.6 4.4 3.7 35 3.1 3.0 3.0 25 21
2002 4.4 4.6 4.4 3.7 3.5 3.1 3.0 3.0 2.5 21
2004 4.4 4.6 4.4 3.7 3.5 3.1 3.0 3.0 2.5 21
2006 4.4 4.6 4.4 3.7 35 3.1 3.0 3.0 25 21
2008 4.4 4.6 4.4 3.7 3.5 3.1 3.0 3.0 2.6 2.0

Note*; Estimates of TFR is available since thesmn 1994.
Note**: Three dots represents missing value ofrthasion.
Source: Based on data from UN WPP the 1992-2008 oesg.

However, Kazakhstan was among the fewest countridseconomy in transition which still exhibited
fertility above or at replacement level (see Tab)eThe long-term trends of basic general indicator
women’s fertility i.e. total fertility rate (the avage number of live-born children per woman of
reproductive age within a calendar year) indic#ttes$ the recent changes signify a clear turningtpoi
reproductive patterns and they also lessen théHdad that there will be a return to the pattefiigher
reproduction, i.e. to the average of four or thebiédren per woman of reproductive age like in ra
60’s. This is seen from estimated trends of totalility rate in Kazakhstan during period of 19%i0 t
2000 in table 5 above. Where rapid total fertititiye decline occurred within fifty years broughsthate

to the twice smaller number as it was at the béggof estimated period 4.4 versus 2.0 in the drtie
estimation period. There is specific and same titassical fertility transition theory stages hadwtced

in Kazakhstan which had been emphasizing such igitine. Specific is in the senskstrongfertility
differentiation among rural and urban women, ttewel of literacy and shift in mean age at chilttir
(see Figure 9) etc. However it is still followed Hye classical pathway of fertility transition wker
sweeping modernization ardcreasing urbanization are changing the traditiorsdues placed upon
fertility and the value of children in rural sogietnd the increasing female employment and othengo
of emancipation are lowering the uncritical acceptaof childbearing and motherhood as measures of
the status of women. Lowering level of fertility such way gives us the possibility to say that
Kazakhstan is somewhere between third and the Hostdges of the first demographic transition
(Notestein, 1945). The general view of the demdg@apansition is presented below at figure 8.
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Fig. 8 - A diagram of the demographic transition mdel including stage 5 and Kazakhstan within the siges of
Demographic Transition.
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Which is characterized in stage 3 by fall in birsites (figure 7) due to access to contraceptiamngases

in wages, urbanization, a reduction in subsistegéulture, an increase in the status and educatio
women, a reduction in the value of children's wark,increase in parental investment in the educatio
children and other social changes. During the fostage a possible threat creates an economicrborde
the shrinking working population (will be discussead detail in Chapter 6, age and sex structure
projections and estimates). Death rates may repwisistently low or increase slightly due to incesa

in lifestyle diseases due to low exercise leveld high obesity and an aging population in developed
countries. Such changes of course influenced bipsmonomical strata creating the bridge between on
stages to another driven by population growth. tRespopulation growth occurred during the turbaien
period (1990-1995 and 1995-2000), which translatéd much younger populations, especially of
women at reproductive age than those in most Earopeuntries (World Population Prospects the 1994
revision, 1995). The mean age at childbearing veisamailable by estimation of UN WPP so using the
Demographic yearbooks we retrieved this data wisicihown below. As Boris Vano pointed in his work:
“The higher the fertility growth is the lower isetlpostponement of births to the higher age i.elawer

is the increase of the mean age of mother at dhitdifVVano B., 2002). Controversially, to this steent

is situation in Kazakhstan today, where surpriginglral women start childbearing later then urban
women. And this trend tends to continue and even higher values then previous years. As an
explanation we may use the following postulate reigg the generally well-known earlier motherhood
in rural areas, which is directly related to lovegye at marriage. “The average rural women get edrri
earlier than the average women living in citiesisTis due to educational attainment and one of the
effects of different approach to higher educat®articipation in tertiary education is relativelgry high
among both rural and urban young females in Kazakh$owever, rural females are more frequently
studying in a combined form which gives opportund@yattend the university twice a year only. There
also higher proportions of females who have no dppdy to participate in tertiary education ane ar
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getting married immediately after finishing schdnl rural areas. Earlier marriage leads to earlier
motherhood and consequently to higher number dfiti which is clearly observable among rural
women” (Meldesheva, 2010:35). On the other hamphifstantly increased average time spent by them in
tertiary education shifts fertility of the firstrie or even four birth orders into higher ageshigher
mean age at childbirth, higher birth order havingrind such unusual postulate for “traditional wome
of Kazakhstan” let’s look upon the following figuge

Fig. 9 - Estimated mean age of mother at childbirthby place of
settlement in Kazakhstan, 1999-2008
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Note: Data was not available since the 1992 tdl1898.
Source: Author’s calculation based on data from Bgmaphic yearbooks 2005 and
2008 of the Republic of Kazakhstan

Increasing age of mothers at childbirth is anotsign that fertility in Kazakhstan started or alrgad
processing the transition of fertility towards toe%tern European pattern. Since the mean age of
childbearing has been increasing in many indugtadlcountries like in Kazakhstan over the pasessv
decades, it is noteworthy to see how European desrttad experienced the decline in TFR due to this
timing effect and not to a change in the compldtatility of women. Bongaarts and Feeney (1998)
therefore argue that TFR is likely to increasehim future once the mean age of childbearing stspgyr

as happened in the 1980s in the United States \itwifity rose to its current value just below
replacement level. An additional argument agairmttioued very low fertility is that in surveys
conducted in much of Europe women consistently tekeay want about 2 children (Bongaarts 1999).
There are many reasons why women may fail to rélaishtarget (e.g. competing career plans, divorce,
infertility), but this finding suggests that feittyl is unlikely to remain extremely low, especialiy
societies made it easier for women to combine csuged childbearing. However, it may be unlikelgtth
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TFR in European countries will return to near rephaent level, even after postponement of childbgari
has ceased. This will depend in part on the extenthich younger women who are currently postponing
births will recuperate some of this delayed fastitit older ages, which will influence their cohfatility
(Lesthaeghe and Williams 1999). Cohort fertilitysaalready below replacement level in most European
countries for women born between 1945 and 1960nibst recent cohorts for whom reliable estimates of
completed fertility can be made) (UN 1997a).

Another important fact corresponds to natural iasee (difference of births and deaths) and
population change per year in absolute numbers ft880-1995 to 1995-2000. The overall trend of
population decline started to accelerate due teeldn population from migration exceeded gainmfro
natural population change (herein we will partiatlgnsider population change per year in absolute
numbers which is more topic of migration, to shoswhdeep population change responded to socio-
economic situation and number of deaths to theribaniton of total births during given period). Sat's
look up for some basic estimation according to URR\produced regarding the absolute total number of
births, deaths, natural increase and populatiomgdhaer year, to get the basic idea of what was the
combination of events shaped the country profiteeias early as 1950 through 2010 in the following
table 6.
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Tab. 6 - Total number of live births, deaths, natual increase and population change per year in Kazdistan
(in thousands) estimated by United Nations World Paulation Prospects for the period of 1950-2010

Period 1950-1955 1955-1960 1960-1965

Evept_s Births | Deaths _Natural Population Births| Deathd Naturel Population Birth Deaths Natu al puration

Revision increasq  change increase  changg increase ngecha
1996 244 105 139 258 308 116 192 401 360 123 237 B33
1998 244 105 139 258 308 116 192 401 360 123 237 B33
2000 244 105 139 258 308 116 192 101 360 123 237 B83
2002 244 105 139 258 308 116 192 401 360 123 237 B33
2004 244 105 139 258 308 116 192 401 360 123 237 B33
2006 244 105 139 258 308 116 192 101 360 123 237 B83
2008 244 105 139 258 308 116 192 441 360 123 237 B83

Period 1965-1970 1970-1975 1975-1980

Eve_nt_s Births | Deaths _Natural Population Births| Deathd Naturel Populationh Birth Deattls Natu al puwbation

Revision increasqd  change increase  changg increase ngecha
1996 326 120 206 24Q 326 120 206 240 362 128 234 157
1998 326 120 206 24Q 326 120 206 240 362 128 234 157
2000 326 120 206 240 326 120 206 240 362 128 234 157
2002 326 120 206 24Q 326 120 206 240 362 128 234 157
2004 326 120 206 240 326 120 206 240 362 128 234 157
2006 326 120 206 24Q 326 120 206 240 362 128 234 157
2008 326 120 206 24Q 326 120 206 240 362 128 234 157

Period 1980-1985 1985-1990 1990-1995

Everlt.s Births | Deaths .Natural Population Births| Deathd Naturel Populatioh Birth Deatls Natu al puwation

Revision increasg ___change increase __chang increase ngecha
1996 382 127 255 187 401 126 275 143 334 139 195 15
1998 382 127 255 187 401 126 275 143 331 138 193 47
2000 382 127 255 187 401 126 275 143 329 155 174 26
2002 383 127 256 19§ 402 127 275 143 332 150 182 51
2004 379 127 252 177 401 127 274 145 356 153 203 79
2006 382 127 255 164 391 128 263 149 345 155 190 -110
2008 381 127 254 172 397 128 269 140 335 154 181 -121

Period 1995-2000 2000-2005 2005-2010

Evept_s Births | Deaths _Natural Population Births| Deathd Naturel Population Birth Deaths Natu al puation

Revision increasqd  change increase  changg increase ngecha
1996 X X X X X X X X X X X X
1998 X X X X X X X X X X X X
2000 277 164 113 -89 X X X X X X X X
2002 272 158 114 -183 X X X X X X
2004 265 163 102 -145 X X X X X X X
2006 240 172 68 -1714 248 158 90 . ¢ X X X X
2008 250 180 70 -194 251 164 87 a 306 174 132 112

Note: Estimation of births, deaths, natural inceeasd population change per year were not avaifablthe revision 1992 and
the 1994.
Source: Author’s calculation based on data fromUheWPP all revisions.

As it seen from the table above numbers estimatéal births, deaths and population change in
Kazakhstan according to UN WPP were not too mucfatkdd or different from each revision to the next
one till definite point. However since 1985-1990 itdd Nations started to revise previously set
estimation corresponding to the changes occurrelamakhstan while independence years. As we
mentioned above during one decade from 1990-20@ulation decline due to social and economic
disadvantages afflicting Kazakhstan sharply isroftavidly expressed in basic demographic indicators
The following figure 10 is based on the most updatata of UN WPP the 2008 revision and illustrating
the deep consequences of transformation.
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Fig. 10 — Estimated absolute number of births, de&s, natural increase
and population change per year in Kazakhstan accoidg to the United
Nations World Population Prospects the 2008 revisio
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Sudden fluctuations on the graph are nothing mioee historical events occurred in Kazakhstan during
given period and directly afflicting to the evemis the figure 4. For instance, increase in poputati
change during the 1950-1955 to 1955-1960 is relateéclamation of virgin lands in central and hort
regions. In absolute numbers increase from 258stmdi to 401 thousand person per year or nearly
55.4% contributed to migratory flows of Europeahnits into Kazakh steps in mid 50-60’s. Number of
births 244 thousand versus 105 thousand of estihddéaths could draw typical developing transiting
country with TFR about 4.4 children per one wonmtdawever since transformation in all spheres started
to accelerate events presented on the graph sB®®-1990 right upon the “Perestroika” population
development in absolute forms substantially felvdoTotal number of born children in the beginnafg
transformation era was about 397 thousand withth@8sand of deaths within next two five-year time
interval number of total births felt from 397 thansl to 335 thousand or almost 18%. Within next deca
declining number of ever-born children stoppedit thousand children or almost 86 thousand children
less then in the 1985-1990 compared to 2000-20@6e3he 2000-2005 situation in the sense of nhtura
increase and population change started to improvis. is corresponds to general economical flounighi
and social development. Such changes on the gafipbted by socio-economical situation were the
cumulative effects of the events like:

e Territorial dissolution of one before monolith ctiynas the USSR caused ethnic migration of

non-title ethnics from Kazakhstan so fertility bEtm decreased.
o Declining fertility compared to the Soviet Unionrjpel due to shift in mean age of mothers (see
Figure 9).
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e Transfer from quantitative to qualitative childbiegrwith the respect to improving economical
well-being of women, frankly speaking increasing@r@age salary per month, when women as a
future mother can plan birth of her own child wittore respect to the expenditures to medical
care and school enrollment (corresponds to thd gtage of FDT)

e Female literacy levels (higher levels of literaaydaadvanced education, including education
about methods of birth control and the plannindamfilies, enable women again to better plan
for what kind of family structure and number ofldhén she would like to have happen.

o Desire to build a carrier and create a family latehigher age etc.

Above hypothesis suggests the fact that Kazakh&amily is changing from traditional family type to
likely western family type, with fewer children, wing towards to “two-child per family” type.

This can be proven by words of Rychtarikova J. whinted that: “The reproductive behavior of
young and middle-aged people today is significadifferent from the reproductive patterns of their
parents, both in terms of the average number efbivths per woman (total fertility rate) and imns of
structural characteristics (especially age and talastatus)” (Rychtarikova, 2009). In other words,
schedule of having children in Kazakhstan nowadiiffers from what our mothers and grandmothers
had previously. Women started to get married atideatebirths (use better associations) later caused
shift in mean-age of mother and other indicatorausT it has been considered as major factor inctexu
of fertility involving the length of the intervaldiween births. When a child is born that survivdaricy,
however, the interval to the next pregnancy is atmmiformly at least 35 months (Lee 1971, Sussman
1972). Thus, some logical questions rise: 1) is thally a matter of a decrease in fertility quamtr it is
more known as the tempo effect? 2) Can fertilitgisity be expected to decline further or at leastain
at the same level of 2.0 in the future? To anstwesd questions we need to go back to total fgrtdites
and its interpretation in the context of timing dnicths by order. Although from a cohort perspestiv
every woman can have only one first birth, the TdaR nevertheless be greater than one. In partjcular
this can be observed in periods when the meantdgstairth is decreasing (inversely to our cagdjus
a tendency towards a younger age at birth bringsitaéin increase in the TFR. Inversely, a deferfal o
births leads to a decrease in the observed TFR.chhage in the period fertility level that is due t
changes in the timing of births is known astémapo effect Philipov, D. 1999).

From the cohort perspective, changes merely irtithieg of births have no effect on the level of
fertility. Completed fertility remains unchangeddause it depends only on the number of live bjptrs
woman, not on the age at which these births oddwe.level of completed fertility changes only whiba
number of children born to a woman over her emggroductive period changes — an effect that isvkno
as thequantum of fertility .

So if tempo effects are the primary reason forrdoent decline, rather than quantum effects, then
the fertility behavior is characterized by a posigment of births, rather than a permanent reducfon
births. If this is indeed the case, a modest regotesomewhat higher fertility levels is more like¢han
the long-term persistence of these historically feutility levels (Bongaarts and Feeney, 1998).

Considering the second question regarding the gtegjefertility level and its future pathway it is
good idea to rely on UN WPP projections by meditigh, low and constant-fertility variants which are
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presented below at the following figure 10. Howewee must say that accelerated in the 1990's fall o
fertility intensities is a reaction of families amqmbpulation in general on deterioration of sociatl a
economic transition and decrease of well-beingcthentry inhabitants. Moreover, a gradual spreading
fertility regulation patterns and modern methodsaitraception influenced on the fertility decline.

Fig. 11 — Projected total fertility rate in Kazakhgan for the period 1990-2050
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The projected TFR by medium variant in the begigrof projection period using the earliest available
revision 1994 recorded 2.5 children per woman agsyitihat Kazakhstan will stay above replacement
level within all projected period. Since 1995-2Q84Yiod indicator had ranged between 2.4-2.3 childre
per woman for the revisions 1994, the 1996 and19@8 respectively. Since the remaining revisions
carried out projections from 2000-2005 we will nfgifocus on this period because reference year for
these projections was taken 2000 which is relatitfeesh” reference year for our discussion. TFR &
children per woman was recorded by the earliestt 189ision and it's ranged up to 2.0 in the moseng

the 2008 revision. Where besides TFR in Kazakhatas projected above replacement level for one
decade from 2005-2015 only, and then steady detiihéhe end of projection period is observed.
Noteworthy to mention that Kazakhstan where sauia economic development was relatively rapid had
experienced more rapid fertility declines as we&his relatively fast decline is seen from the metiu
variant (blue colored line the revision 2008). Balliy TFR by medium variant starting from 2015-2020
tends to be below replacement level, ranging froint@ 1.8 children per woman. This is 0.3 childpen
woman decrease. And basically it was assumed thzakhstan within projected period will face decline
between 0.3-0.5 children per woman. It is cleflection to the precipitous fall in fertility afte2005-
2010 till 2020-2025 where TFR more or less shalbbiize.
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Fig. 11 — continued
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High variant of projection is upper boundary of TE#&iation. It ranges between 2.7 children per woma
for the 1990-1995 in the 1994 revision till the 2Miildren per woman for the 2000-2005 in the 2000
revision. The most recent revision 2008 suggestsTRR would be between 2.0-2.3 children per woman
within all projected period. It rises accordingtpri the level of 2.0 in 2000-2005 till the 2.5 dnén per
woman in 2020-2025 and afterwards tends to steadyingé. Moreover one of the most important
evidences is that the pace of fertility changgsoisitively associated with the level of fertilityie higher
the TFR the higher the pace of change. For instanmigh variant projections assumes that within all
projecting period from 1990-1995 till the 2045-2a6@ pace of fertility change will vary between €03
0.14 and tends to slower at the end of projectiegpd. Once TFR will be lowering with slower speed,
pace of fertility change will be slowing down aslweligher values in the revision 2008 comparingte
remaining revisions can be explained from the pwsibf gathering newer data available based on DHS
conducted in 1999 and officially registered birtlysage of mother.
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Fig. 11 — continued
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Low variant of TFR projection is the lower boundaryvariation, ranges from 2.1 to 1.3 children per
woman. And it draws a dramatic view on TFR develeptrwithin projection period.

Fig. 11 — continued
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Note*: Constant-fertility scenario was availabldyosince the 2004 revision.
Source: Author’s calculations based on data of URRAhe 1994 — 2008 revisions.
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By the end of projection period in 2045-2050 itassumed that Kazakhstan would catch the train of
“lowest-low” fertility countries which is definedsal.3 live births per woman. Development of this
scenario is less desirable neither for governmentfor population development in particular. It may
cause a lot of socio-economical and geo-politicabfems within this century due to shrinking struet
and increasing proportion of elderly population.cdfirse, no objections to the words that this mmglex
problem involving aging process, mortality develamty migration flows etc. However, fertility remain
one of the “key-wagon in this train platfornConstant fertility suggests the fact that fertilgyel will be

as of level 2005-2010 and remains constant tillehe of projection period for the 2004 at 2.1, thoe
2006 at 2.2 and for the 2008 at 2.3 children pemam. It is less possible scenario of developingaked
fertility rate but not unrealistic at all.

Generally speaking, a steady decline from highlifgrrates started to appear in the middle of
1960’s so projections of TFR was a continuationtto§ process. The downward trend with further
tendency to stabilization (since 2035-2040) at keel which may be not enough to population
reproduction reflects to a recently started gradralsition to controlled fertility and family plamg,
especially among those groups of population whiohsidered it unnecessary before. This finding
suggests that the fertility decline was dominatgdjbbantum effects in the years prior to 1994, drad t
tempo effects emerged as an important factor oityrveards and will be important factor furthermore.
Analysis of current fertility trends in the countmil be incomplete without touching upon populatisex
ratio and its development over last fifty yearsisTéhevelopment taking into account the number\ad li
births in absolute terms is presented in the fathgygraph 12 below.

Fig. 12 — Estimated live births and population sexatio in Kazakhstan
according to United Nations World Population Prospet the 2008
revision for the period 1950-2010
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Changes in the population sex ratio towards tanitseasesignificantly contribute to the retrospective
population development due to famines of 1930‘dlectivization and huge male loss as a part of the
USSR during the Second World War (see figure 34,atd sex composition of Kazakhstan population,
1960). However, underestimation of this indicatomeell as kept at this level sex irregularities tead to
men deficit and problems in socio-economic sphethinvnext fifty years. As it seen from the graph
conditions of relatively decreased absolute numbglise born children a downward trend of popudati
sex ratio becomes more evident. Nevertheless tietat number of live born children increasedhia t
period of 2005-2010 it is still doubtfully a tremehd more likely due to cohort of women went through
their reproductive age and started to deliver birffaking into account survival probabilities whigfil

be more tangible for male population especialhhigher ages we may conclude that natural selection
will somehow regulate such sex disproportion byimgvhigher number of women in higher ages.
Consequences of lower portion of men born per 16@&n will be revealed through their life course and
particularly at the age of union formation: girlsifig outnumbered will easily find a future partrignis
fact of decreased population sex ratio in factrigeth by normal biological rules, where number ofs)
outcomes number of boys born per woman. Howevem fihe point of future shrinking sex composition
it is alarming negative impact of the populatior s&io in current trends of reproduction rates.

Important measures used to summarize reproduatiasl bf the population are presented by the
values of Gross Reproduction Rate (GRR) and Netdrigigtion Rate (NRR). Observed from the figure
13 a decrease in the difference between the GRRN&T values means that mortality risks among
females were permanently declining over the whelgogl.

According to the UN WPP, GRR indicator was avagstil the revision 1998 (basically it is 1996,
1998 only). Hence, the next figure relates to tlistmecent 1996 and the 1998 revisions.
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Fig. 13 — Development of gross reproduction rate ahnet reproduction rate in
Kazakhstan according to United Nations World Populéion Prospects the
revision 1996 and the 1998
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The GRR and NRR are similar to the TFR excepttti@t measure only female births, since reproduction
is largely dependent on the number of femalesgivan population. As it is generally known, if tNRR
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equals to 1 (one), then it compiles with the reguients of the replacement level of generationstiieor
case when the NRR is larger than 1 (one), it méaaitsa newly born girl will on average produce more
than one daughter and will replace more than HerBeé populations with NRR values below 1.0 do not
meet the requirements of the generational replaceared a long term insufficient fertility can le&al
population decline. Consequently, it might be cdeed that fertility level expressed through valoés
NRR and GRR leads to more pessimistic prospectieaitafuture population development than in terms
of the TFR in Kazakhstan. The range of NRR progei on presented graph 13 (high-low) varies
between 0.23 up to 0.48 girls per woman in the @ngrojection period. Medium variant of projections
starts right after the estimation period endss lash red and blue lines on the graph. By medaniamt,
NRR stays near 1 (0.97), meaning an average Katalkhsoman will still be able to replace herself.
However, it is followed by simple reproduction amat enough for substantial growth. Since 2000-2005
it's characterized with stable development of NRil &SRR without any fluctuations till the end of
projection period. The 1998 revision projectiondN&R and GRR has slightly different range of higld a
low variants of NRR however, we may conclude thes mot sufficient to say that observing trend is
different then in the 1996’s. However, there idsk of mortality for women for the last decade (@04
2050) is observed. Herein table 7 is estimated Ndkitg into account the 2000-2008 revisions. We can
observe identical level of NRR till the years 198885 which is from the point of forecast is verydp
because it proves that assumptions carried, wer®ioed throughout the estimation period. Aftervgard
it is slightly deviates among the remaining ye&tewever, internal deviation among the revisiongraft
the 1985-1990 stays within 0.05-0.06 which is statlly insignificant.

Tab. 7 — Estimated net reproduction rate per womarin Kazakhstan by United Nations World Population
Prospects the 2000-2008 revisions for the period 392000

Revisions/Period 1950-19%5 1955-19460 1960-1965 1965/19970-1974 1975-1990 1980-1985 1985-1990 1990-1995 2908
2000 1.90 1.96 1.94 1.64 1.56 1.39 1.36 1.40 1.12 d.96
2002 1.90 1.96 1.94 1.64 1.56 1.39 1.36 1.40 1.11 0.95
2004 1.90 1.96 1.94 1.64 1.56 1.39 1.36 1.42 1.17 0.96
2006 1.90 1.96 1.94 1.64 1.56 1.39 1.36 1.38 1.16 d.90
2008 1.90 1.96 1.94 1.64 1.56 1.39 1.36 1.40 1.15 g.91

Source: Based on data of the UN WPP the 2000 — g80§ons.

The next following graphs relates to Net ReproduciRate projections, once Gross Reproduction Rate
were not considered furthermore by UN WPP. Studiode€rom the 2000 up to the most recent the 2008
revision among three variants: medium, high andvariants.
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Fig. 14 — Projected net reproduction rate by mediumhigh and low
variants in Kazakhstan for the period2000-2050
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Medium variant is presenting some interesting viendeveloping the NRR within upcoming fifty years.
Nevertheless the fact that the revisions 2000-2068ight and pretty close in variation of NRR, #0698
has some fluctuations within 2000-2005 and 20033Z64.0.11 girls per woman.
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This fact corresponds to gathering newer data basefiFR and registered number of births by age of
mother hence it has been adjusted for underlyieg208 revision with the assumption that gap of 0.5
girls per woman will be conformed. (However, datdinths by age groups and age of mother were not
available through the UN WPP). In other words, medvariant says that this range between 0.11 up to
0.16 within all revisions are confirms the 0.5 ‘ginvariation. High variant of projecting NRR hagich
increase within the first twenty-five years betwaba 2000 and 2025 after which is characterized by
steady decline till the end of projection periode(2008 revision). The 2006 revision has some gtead
increase which drops after 2020-2025 than a lititgease for the next five-years interval is reggon
probably to tempo effect in period TFR. After tialltrevisions tends to steady decline.

Fig. 14 — continued
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In low variant, pace of decline within all revis®is equal to 0.29 girls per woman, meaning that th
fastest decline is evident in this figure than lie trest two. After 2020-2025 steady decline will be
observed in all the revisions. The UN WPP projdatsthe end of 2045-2050 - 0.64 girls per woman,
having in mind the replacement level equal to 1nvey conclude based on this variant, that evergrskc
women only would replace herself during her lifeei Of course, such pessimistic view on development
of this indicator shall not fear anyone, but awafr¢hat fact that simple reproduction at level lymat
be fulfilled without proper attention to this matt&et it is not fairly clear will eventually Kazhktan
face such unprecedented low levels of Net Repraatu&ate.

Another indicator is population growth rate in paTtage draws a dramatic change in profile due to
socio-economical shift. Once crude birth ratesiavelving into this indicator we decided to considte
in. Population growth rate ordinarily refers to ttleange in population over a unit time period, fte
expressed as a percentage of the number of indilgdu the population at the beginning of that gebri
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Tab. 8 — Estimated population growth in percentagen Kazakhstan by United Nations World Population
Prospects the 1996—-2008 revisions for the period ©950-2010

Revisions/Period 1950-1955 1955-1960 1960-1965 1965-19970-1975 1975-1980 1980-1985 1985-1990 1990-1995 2908
1996 35 4.5 3.5 1.9 15 11 1.2 11 0.1 X
1998 35 4.5 3.5 1.9 15 11 1.2 11 -0.3 X
2000 35 4.5 3.5 1.9 15 11 1.2 11 -0.3 X
2002 35 4.5 3.5 1.9 15 11 1.3 11 -0.3 -1
2004 3.5 4.5 3.5 1.9 15 11 1.1 1.0 -0.5 -2
2006 35 4.5 3.5 1.9 15 11 1.1 1.0 -0.6 -2
2008 3.5 4.5 3.5 1.9 15 11 1.1 0.9 -0.8 -143

Source: Based on data of the UN WPP the 1996 — gd08§ions.

As it was said before 1990’s brought a huge chaimgespopulation growth rates, where population
growth started to decline due to migratory flowkeetied by wide range of factors such as fall ity
conditions, uncomfortable language environmentcgsithe mid 90’s not ethnic Kazakhs started to fell
pressure due to language barriers, especiallyuthgmart of Kazakhstan, which led Slavic ethnitetave

out the country, which in its turn affected popigatgrowth rate). Figure 15 is the most recentgievi

the 2008 shows the negative development of populagiowth rate since 1990-1995 to 1995-2000 which
felt from -0.75 up to -1.26 per cent per annum eefigely. The negative development is pointed with
white marker background. The most updated reviagsumes that population growth rate are estimated
negatively, moreover it is continues within projens.

Fig. 15 - Estimated population growth rate in percatage in Kazakhstan
according to the United Nations World Population Pospects the 2008
revision for the period 1950-2010
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The next figure is presenting projected populatoowth rate by medium, high low and constant-fiytil
scenarios. There are rapid felt in population ghoddring the second part of transition period 129580
are observed.

Fig. 16 — Projected population growth rate in percetage in Kazakhstan

according to the United Nations World Population Pospects for the

period 1995-2050
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Each period interval consists of seven consecutdxgsions; medium variant displays sharp fell in
population growth rate in 1995-2000 between 0.268%s4irly revisions up to -1.26% in the revision 2008
Furthermore population growth rate tends to stabitlue to shortening of migratory flows (end up of
migration potential) and positive natural increésee figure 10). Interesting fact, that the revisi®96

has the highest positive values within all projdqteriod it is though the earliest available reuisso we
may assume data gathered for this projections didcounted updated results on births, deaths and
migratory flows. Period between 2005-2010 and 2PA20 is characterized by positive growth up to 1%.
Afterwards steady decline are observed in the 20022004 revisions.
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Fig. 16 — continued
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While the revision 2006 and the 2008 already assupusitive population growth up to 0.72%. High
variant mainly has upward values for populationwgtoexcept the first time period between 1995-2000
where migratory flows peaked the most and nataakiase dropped.

Fig. 16 — continued
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A little decline is observed in the 2002 and 208disions within next five-year interval. Afterwards
tends to stabilize and ranges from 0.3 to 0.82%v kariant draws dramatic changes in case if certain
assumption on migration and natural increase wbeldulfilled. Dramatic start of projections follows
with similar negative development after 2015-20208e peak of such negative growth hits 2040-2045
ranging from -0.33% up to -1.34%. Hopefully, Kazstdn will never reach such extreme negative growth
rates in the future. And let this variant to beosvdr boundary of hypothetical future projections.
Constant-fertility scenario assumes that level BRTwould remain at the replacement level within all
projected period. Same base—period of projectio®52D00 characterized by negative growth,
afterwards it is almost all positive population gtb between 0.3% and 0.76% within the remaining
projection period.

Fig. 16 — continued
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Source: Author’s calculations based on data of tNeNVPP the 1996—2008 revisions.

So, based on all mentioned facts we have discusstis chapter we may conclude that estimation and
followed projecting of fertility development stithre partially uncertain and some assumptions are
doubted. We may assume that it is due to 1) Nodaged information gathered from the National
Statistics Office 2) either to errors based ongmtipn horizon. Both of these assumptions havd tigbe
enlightened.
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5.2 Mortality

An evaluation of mortality trends for the successtates of the former the USSR has been and still i
complicated because of various problems with regardiata availability and data quality. Under
registration of deaths in general and the use| tetently, of a definition of infant death thatedonot
conform to World Health Organization guidelines éaignificantly affected the statistics on mortalit
levels and trends.

Over the period after World War 1l the developmehiortality in Kazakhstan was characterized
by relatively stable crude death rates at abouper5mil (e.g. in 1950-1955 at about 14.4 per 1000).
fact, within this period crude death rate tendedeoline till the restoration of independence ia garly
1991 when crude death rate once again rose upodaenide range of social and economic problems
daily affected everyday life of almost every citizsee table 9).

Tab. 9 - Estimated crude deaths rate per 1000 popation in Kazakhstan according to the United Nations
World Population Prospects for the period 1950-2000

Revisions/Period 1950-1955 1955-1960 1960-1965 1965-19970-1975 1975-1980 1980-1985 1985-1990 1990-1995 2908
1996 35 4.5 3.5 1.9 15 11 1.2 11 0.1 X
1998 35 4.5 3.5 1.9 15 11 1.2 11 -0.3 X
2000 35 4.5 3.5 1.9 15 11 1.2 11 -0.3 X
2002 35 4.5 3.5 1.9 15 11 1.3 11 -0.3 -1l
2004 35 4.5 3.5 1.9 15 11 11 1.0 -0.5 -12
2006 35 4.5 3.5 1.9 15 11 11 1.0 -0.6 -12
2008 3.5 4.5 3.5 1.9 15 11 1.1 0.9 -0.8 -143

Note: Estimates of crude death rate is availalnleesthe revision 1994.
Source: Based on data from the UN WPP the 1994808 ons.

More important in this sense the pace of crudehdegte change, which confirms the hypothesis that
higher the levels of crude death rate faster thoe g change would be. For instance, pace of chéorge
consecutive five-year interval starting from 193155 is: 1.5; 1.6; 1.7; 0.4; 0.4; 0.5; 0.3; -1.5;2-2
respectively. Negative values of crude death rateldpment caused by that very turbulence period we
mentioned above correspond for the period1990-2880ertheless the fact that major trends in maytali
development were not changed regardless tempoeaigittbns among the revisions the principal decline
of mortality observed since the 1950's was predamtily influenced by improvements in medicine and
wider access to public health elements. (Introducthf antibiotics, new ways of treatment widened
preventive measures). This decline is partiallyoagganied by improved sanitation and extending
practice of healthier behaviors (Bloom, 2001). &weihg the epidemiologic transition, the mortality
decline occurred firstly due to reducing numbersdediths from infectious and parasitic diseases é@mr
1971). Omran gives three possible factors tendingricourage reduced mortality rates and we may
assume they are relevant to Kazakhstan as well:

e Bio-physiologic factors, associated with reducefdrih mortality and the expectation of longer

life in parents,
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e Socioeconomic factors, associated with childhoatligal and the economic perceptions of large
family size
e Psychologic or emotional factors, where society aghole changes its rationale and opinion on
family size and parental energies are redirectepitditative aspects of child-raising.
As these causes (infectious and parasitic diseadfeited on young population over time mentioned
above factors gradually implied a change from ammegof high infant and child mortality to lower est
and led to gains in life expectancy. It is wortls&ry that Kazakhstan in the context of Omran’shéts
the fourth model, so called “transitional variarit delayed model” of changing the mortality and
morbidity pattern. The main features of the traosiinclude a decline in mortality, an increasdifie
expectancy and a shift in the leading causes obidity and mortality from infectious and parasitic
diseases to non-communicable, chronic and degérediseases. Based on his theory we may conclude
that Kazakhstan has already approached the ertkdhird stage, where crude death rate stabilives a
level of 20 deaths per 1000 inhabitants (Omran1L9@f course, this theory lacks some reference to
violent and accidental deaths due to behaviorashswever, this is not the part of our work, tecdss
see (Rogers and Hackenberg, 1987, Mackenbach 1994).

The crude death rate depends on the age (and yesmimific mortality rates and the age (and
gender) distribution of the population. The numbledeaths per 1000 people can be higher for deedlop
nations than in less-developed countries, desifiteekpectancy being higher in developed countlies
to standards of health being better. This happenause developed countries typically have a coelglet
different population age distribution, with a mucigher proportion of older people, due to both lowe
recent birth rates and lower mortality rates. Atingstion period 1950-2000 was characterized byhslig
decline of mortality rates from 14.4 to 11.7 deaples 1000 inhabitants which is a little decline.eTh
following figure 17 corresponds to the future sec@wof crude death rate by medium, high, low and
constant-fertility variants accordingly after tretimated period.
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Fig. 17 - Projected crude death rate in Kazakhstaaccording to the United
Nations World Population Prospects for the period 290-2050
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Surprisingly a steady increase of crude deathisapeojected in all variants of projections inclogithe
high variant after 2020-2025 till the end of prdjeg period. Medium variant is presenting a tengeoic
rising mortality. The range at the end of projeatjgeriod between revisions is from 10 to 13 peismil
nearly per 1000 inhabitants.
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It is more surprising in the context of consequeatthieved improvements in health care system dause
by political stability which initiated in its tureconomic growth, of course there are still unsolved
problems on the agenda staying, however none of tre determinant for such steady increase in crude
death rate.

Fig. 17 — continued
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As we know already crude death rate illuminatessigecture effects. But, inspecting medium variaat
may see enough about future development of crudihaate. Mortality rates began to revert to presio
levels of 1960's. A critical remark to this projedtnumbers shall be said. One fact that crude daggh
felt under 10 per mil per 1000 inhabitants in tlegibning of 1990’s having in mind starting turbuden
period is likely doubted. Because general developnod mortality had tendency to stagnation and
substantial increase due to worsening socio-ecaradnfactors. The latest 2008 revision projects 10.9
deaths in 2000-2005 to 10.8 deaths per 1000 in-2085 by medium variant. This is not too much
change about the future development except thecfacte death rate tends to stabilize somehow at the
level 9.8-10.8 deaths per 1000 inhabitants. Highawa ranges from 7.2 up to 13.1 deaths per 1000.
Interesting in this graph is that the earliest seris 1994, 1996 and 1998 have lowest values. Winile
revisions 1998, 2000, 2002 and 2004 have highdsesaThis suggests the fact that these two grofips
revisions are based on different level of crudettdeate. Revisions till the 1998 based older regisf
deaths therefore level of deaths are lower thahénrevisions since 1998. The revision 2008 tak@s i
account the newest data on number of registeretth @ea total population at mid-year. It is projecte
little decline of crude death rate over the pradagperiod. Pace of change is slow and approximatdly
0.5.
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Fig. 17 — continued

‘ 2004 ——=2006 —4+—=2008

12

‘ Constant-fertility variant ‘

7\

11 ” \\

10

/
A\

Deaths per 1000

f
|
\/

2000-2005
2005-2010
2010-2015
2015-2020
2020-2025
2025-2030
2030-2035
2035-2040
2040-2045
2045-2050

Note: Each curve presents the year of revision
Note*: Projections of CBR is available since theision 1994.
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Low variant projection on the graph 17 has somatirked dispersion over projected period charactdrize
by steady increase of crude death rate. Pace afjehaven slower in this figure, because values dostw
revisions are tight and basically changes betwe®i®@. Constant-fertility variant are available foree
consecutive revisions the 2008 revision startg¢fept the crude death rate with much higher vathas
the remaining revisions. It tends to steady dedlineorridor between 9.6 up to 11.3 deaths per 1000
Taking into account presented graphs we may cordlugt crude death rate tends to slightly incréase
the second half of projected period in all revisiane observed.

However, to get an overall improvement situationmartality we shall look at life expectancy at
birth changes to a certain extent illustrated bigd.0 below. In the course of the discussion afgeatral
mortality changes it should be stressed that gatheéata has revealed very high sex differentiatidife
expectancy at birth (one of the highest in the d)orTill 1980-1985, estimated life expectancy athbi
was differentiated by sex throughout all revisiofis.average gap of 10.2 years has distinct women an
men'’s life expectancy at birth in 50-80’s it is emous number of years for any country not affedigd
wars or any other extraordinary events. Well, imtetation to this situation shall be briefly given.

Since the dissolution of the USSR rapid changeso@io-economic sphere accelerated stagnation
and further cease of improvement of life expectandgazakhstan. Many people in other words losirthe
jobs, earnings and people who was about to ret#etheir savings. All this together with increaslavel
of mortality due to external and alcohol relatedses downwarded the trend of narrowing gap between
the sexes. This problem will be discussed belowydwer it is noteworthy to say that an issue of
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stagnating mortality pattern and changing strucagravell as intensity was studied by many well know
authors: (e.g. Shkolnikov, Becker, Urzhumova 200@4s also obvious that enormous sex differertiati
than in many countries in the world today is onehaf fundamental features of mortality in Kazakhsta
(Musabek, Skokbayeva, 1999).

Tab. 10 - Estimated life expectancy at birth in Kaakhstan according to the United Nations World Popudtion
Prospects for the period 1950-2000

1950-1955 1955-1960 1960-1965
Revisions/Period Males Females Sex Both Males Femalds Sex Both Male{s Femdles Sex Both
difference] sexes differenge  sexgs differehce  sexes
1992 n/a n/a n/a 69.4 n/a n/a n/a nfa n/a n/a n/a n/a
1994 51.6 61.9 10.3 56.4 53.6 63.9 10.3 54.6 55.6 65.9 103 7 0.
1996 51.6 61.9 10.3 56.4 53.6 63.9 10.3 54.6 55.6 65.9 103 7 0.
1998 51.7 61.9 10.2 56.4 53.7 63.9 10.2 54.6 55.7 65.9 102 7 0.
2000 51.7 61.9 10.2 56.4 53.7 63.9 10.2 54.6 55.7 67.9 122 9 p2.
2002 51.7 61.9 10.2 56.4 53.7 63.9 10.2 54.6 55.7 65.9 10.2 7 0.
2004 51.7 61.9 10.2 56.4 53.7 63.9 10.2 54.6 55.7 67.9 122 9 62.
2006 51.7 61.9 10.2 56.4 53.7 63.9 10.2 54.6 55.7 67.9 122 9 p2.
2008 50.2 60.6 10.4 55.( 52.2 62.6 104 54.2 54.2 64.7 105 3 bo.
1965-1970 1970-1975 1975-1980
Revisions/Periog Males | Females .Sex Both Males Females| .Sex Both Males Females| S.ex Both
difference] sexes differenge  sexgs differehce  seies
1992 n/a n/a n/a n/g n/a n/a n/a nfa n/a n/a n/a n/a
1994 57.6 67.9 10.3 624 59.1 69.4 10.3 64.4 60.1 70.4 103 4 5.
1996 57.6 67.9 10.3 62.4 59.1 69.4 10.3 64.4 60.1 70.4 103 4 5.
1998 57.7 67.9 10.2 62.4 59.2 69.4 10.2 64.4 60.2 70.4 10.2 4 5.
2000 57.7 67.9 10.2 62.4 59.2 69.4 10.2 64.4 60.2 70.4 10.2 4 5.
2002 57.7 67.9 10.2 624 59.2 69.4 10.2 64.4 60.2 70.4 102 4 5.
2004 57.7 67.9 10.2 62.4 59.2 69.4 10.2 64.4 60.2 70.4 10.2 4 5.
2006 57.7 67.9 10.2 624 59.2 69.4 10.2 64.4 60.2 70.4 102 4 5.
2008 56.3 66.7 10.4 61.5 57.8 68.2 104 64.1 58.8 69.3 105 2 p4.
1980-1985 1985-1990 1990-1995
Revisions/Periog Males Females| _Sex Both Males Females| _Sex Both Males Females| S_ex Both
difference| sexes differenge  sexgs differepnce  sekes
1992 n/a n/a n/a n/g n/a n/a n/a nfa X X X X
1994 61.7 719 10.2 66.4 63.6 73.1 9.5 64.6 X X X X
1996 61.7 719 10.2 66.4 63.6 73.1 9.5 64.6 62.8 72.5 9.7 7.7
1998 61.7 719 10.2 66.4 63.6 73.1 9.5 64.6 62.8 72.5 9.7 7.6
2000 61.7 719 10.2 67. 63.6 73.1 9.5 64.6 60.5 70.3 9.8 5.4
2002 61.7 719 10.2 67. 63.6 73.1 9.5 64.6 60.5 70.3 9.8 5.2
2004 61.7 719 10.2 67.4 63.6 73.1 9.5 64.6 60.3 70.2 9.9 5.2
2006 61.7 719 10.2 67. 62.7 73.1 104 64.9 60.5 70.3 9.8 5.5
2008 60.4 70.9 10.5 65.4 62.4 72.1 9.7 61.4 60.5 70.3 9.8 55
1995-2000
Revisions/Period Sex Both
Males | Females .
difference]  sexes
1992 X X X X
1994 X X X X
1996 X X X X
1998 X X X X
2000 58.6 70.0 114 64.1
2002 58.9 711 12.2 66.4
2004 58.7 70.3 11.6 63.]
2006 57.9 705 12.6 64.7
2008 57.5 68.9 11.4 63.(

Note*: n/a — not available
Source: Based on data from the UN WPP the 1992—g808ons.
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Survival rates of males are lower than females.iBgeneral, selectivity or better say natural cigda of
males and females are not the same. Women mdse diitie survives till exact age 1-4, through the ag
0 with better chances than men. It is naturallyeoed by default that women survive with better cesn
than men due to many factors affecting this prac&se time of greatest biological vulnerability is
widely held to be the extremes of age, when maytaused by biological differences would be expect
to be greatest. Paradoxically, this is also theetwh least disparity in mortality between the gesde
(Bonhomme, J. 2009).

The available data for 2008 revision allows usete the general trend of mortality under-five years
by sex and sexes combined in figure 18 below.

Fig. 18 — Projected under-five mortality by sex inKazakhstan
according to the 2008 revision for the period 1992050
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Note*: Number of infant deaths is included
Source: Author’s calculations based on data froenh WPP the 2008 revision.

We will speak about infant mortality rates furtheut it is noteworthy to see on the graph future
development of mortality under-five age where (beds) males have lower survival rates than females
which is seen from the graph. However, overalldrém minimize the gap between sexes are observing
within all projected period. It is also relateghe life expectancy improvement discussed herein.

In 1950-55 estimated males life expectancy at bhighed between the revisions from 50.2 up to
51.7 and for females constituted from 60.6 up t® 6fkars, respectively. By the year 1995-2000 these
figures have increased significantly varying frofh%up to 58.9 for males and from 68.9 up to 7arl f
females respectively. Increase of life expectandyiw this estimated period for males consisted 7.3
years and for females 7.7 years. In this respisctyarth to say that pace of change for males faster
than for females due to improvement in sanitatiot letter care in working environment of males. Mos
importantly, this trend felt down after 1991 duestaio-economic crisis and dramatic worsening fef li
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conditions, which have become substantially wolsmtthose in other transiting countries (excluding
Russia, where mortality patterns had their own i§ipéies, Shkolnikov M, Leon D 2006). This is also
can be proven by Burcin who pointed in his workt:ttiMortality rate and structure decisive shiftear
thus connected to particularly significant sociomamic changes following 1990 which have affected
population health state as well (Burcin B. 2002)rtkermore, the 90’s also brought widened gap batwe
sexes caused by mentioned factors (see table h@yeTis socio-economic response affected to this
extraordinary increase of sex differentiation ife lexpectancy at birth, which is pointed in “Moitial
recovery and stabilization in Kazakhstan 1991-20@écker C. M., Urzhumova D. S. 2004) that: the
economic collapse in Kazakhstan was stunning, thoitg recovery has been impressive as well.
Kazakhstan became independent at the end of 1984r wonditions of complete economic dependence-
for capital, inputs, markets, and a financial systs ruble zone partners and, especially, on Rudéidh

the collapse of trade among the formerly Soviet URdips, the simultaneous transition to a market
economy, the starting point of which was the litizedion of prices early in 1992, inflation tookfpf
demand and production collapsed, and registeredogmpnt fell dramatically. In 1992 alone, consumer
price inflation exceeded 3000%, and GDP decreayetili8%. Worse was yet to come, though, as in
1993 Russia ended the ruble zone and stopped suppdyher former Soviet Republics with rubles,
necessitating the creation of local currenciesd&ravas further disrupted as fluctuating exchanggesra
added greatly to uncertainty over the value ofdsations, especially as government spending exdeede
revenues, leading to rapid nominal money supplyvtirdn the absence of developed financial markets
and tax collection processes, and hence to nearinfjation. Thus, stagnation in the late Soviefiqub
transformed into a rapid economic implosion, wilalrGDP declining from its 1991 level by roughly
40% by 1995 (Smailov et al., 2002). 1996 through 1®98 was a period of stabilization and nascent
recovery, followed by stagnation following the skataves of the Russian debt default in August 1998.
Recovery resumed in the latter part of 1999, wheath GDP rose by 2.7%, and then accelerated to 10%
real growth in 2000. Extraordinary real GDP growfhl3% in 2001was realized, followed by 2002 and
2003 real GDP growth of roughly 9% per annum, st #s of 2004 Kazakhstan’s per capita real GDP has
regained late Soviet levels. The era of economilagse was mirrored by deteriorating life expectanc
while a comparably symmetric rise in life expectai@s not accompanied economic recovery. The
following figure 19 presents estimated and projgéctevelopment of life expectancy according to tine U
WPP 2008 revision.
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Fig. 19 — Life expectancy at birth and sex differetiation in Kazakhstan, 1950-2050

\ I Male Hl Female =t Defference \
80 13
75 12
11
£ 70
= o %)
= 2
- 10 ®©
S 65 >
g 5
g 98
o pus
s 8 £
2 a
3 55 7
50 6
45 5

1955-1960
1965-1970
1975-1980
1985-1990
1995-2000

1950-1955
1960-1965
1970-1975
1980-1985
1990-1995

Source: Author’s calculations based on data froenihl WPP the 2008 revision.
The estimated development of life expectancy framye50's till 90's was characterized with over 10
years of sex differentiation. A little improvemestiarted during “Glasnost” in 1985-1990 where gap

between sexes narrowed and consisted lower thged8 of difference.
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There is a hypothesis that such relative improvémers due to “anti-alcohol program” established in
1986. This has stricted the usage of alcohol bgesralmost as half as its previous level (lvanets N
Lukomskaya M. 1990). This especially affected malespulation in most cases. Herein additional
information to this topic is presented (howevedisruss see Ivanets N, Lukomskaya M. 1990).

Fig. 20 — Annual per caput consumption of alcoholidbeverages
(litres of pure ethanol) in the USSR
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Well, based on this facts we may assume that Kazakhmale's life expectancy were affected by usage
of alcohol taking into account ethnical composit{see table 1) in the 1989 Kazakhs constituted%40.1
of total population (along Russians, Ukrainiansyr@ans, Tatars etc.). We will not go deep into the
details. But the presented material may be acceges partial explanation for the relative improeem

of life expectancy and narrowing the gap betwee®seAs it was mentioned above worse was yet to
come which is seen from widened sex differentiatiord995-2000 (estimation period) on the graph 19
which brought range of sex difference between 1p.40 12.6 years within the all revisions. The grap
about projection period is the continuation of Efgpectancy development. Projecting the life exqrexnyt

at birth where higher values of black curve is bighlifference between sexes which reached the
maximum value of difference 12.2 years in 2005-2@ft@rwards this peak tends to steady decline
ranging from 4.7 up to 8.2 years in the end ofgutipn period. The next table 11 presents in talfalan
projected life expectancy where stabilization dfitaation and development of all spheres of lifecsi
2000-2005 had an impact on morality decrease akagebn narrowing the sex differentiation. Thus
within the period of 2000-2050 projected indicasoppose to rise up by nearly 6-10 years from 65.0
years up to 71.0-75.3 years for males and up bghynda years from 73.9 years up to 77.8-81.5 years
for females. This finding brings us to the pointemhwe may conclude that projected improvementén li
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expectancy at birth for males (6-10 years) go Vikelice faster of projected improvement in life
expectancy at birth for females (3-7 years). I§ fifeneral idea about pace of change for transiting
countries see (mentioned above stage of epidenialogransition Omran, 1971.) that developing
countries usually lags in improvement of life exfaecy however their pace of change higher than for
developed countries which needed almost a centurgach such results. Of course their path was much
more smother than Kazakhstan’s sharp fall in cidekgth rate and increase speed in improvementeof lif
expectancy at birth. To clarify the trend of lifepectancy improvement we may look upon the next
figure relating the projected life expectancy by far fifty years time horizon by the most rece®08
revision.

Fig. 21 — Projected life expectancy at birth by sex Kazakhstan according
to the United Nations World Population Prospects te 2008 revision for
the period 2000-2050
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Source: Author’s calculations based on data froenhl WPP the 2008 revision.

Eventhough sex differentiation is expected to bey Ygh among the men and women it is evident that
life expectancy will rise up gradually within nefdty years. However, there are some cease of asme
would occur; first one is in the beginning of prdjen period for males in 2000-2010, second onébeil
common for both men and women in 2015-2020. Thiseeshall be considered alarming; however it is
only for quinquennial period afterwards it is aashg increase without any fluctuations or drops. A
hypothesis for such cease could be either resfhodlem in socio-economical sphere which still bbae
the transformation period (1990-2000) for that tioreincreasing mortality pattern among population,
mostly infant deaths (however, there is no cleaneness of that, see figure 22). Anyway it is only
possible to assume some reasonable explanationthiocease. In the end of projected horizon men
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would live 71.0 year and women 79.2 years companethe beginning of projection (men 59.1 and
women 70.4 years accordingly). To assess interendhtion between revisions itself it is worth tmko
upon next table with projected life expectancyrf@n and women and both sexes combined.

Tab. 11 - Projected life expectancy at birth in Kaakhstan according to the United Nations World Popudtion
Prospects for the period 1990-2050

2000-2005 2005-2010 2010-2015
Revisions/Periog Males Females| . Sex Both Males Females| .Sex Both Maleqg Femalgs S.ex Both
difference] sexes differenge  sexgs differehce  seikes
1992 X X X X X X X X X X X X
1994 68.0 75.8 7.8 724 69.0 76.6 7.6 7249 70.0 77.4 74 13.7
1996 64.8 734 8.6 69.4 66.3 74.5 8.2 794 67.8 75.4 7.6 117
1998 64.8 735 8.7 69.2 66.3 74.5 8.2 794 67.8 75.5 7.7 117
2000 59.6 70.7 111 65.( 61.6 719 10.3 64.7 63.6 73.1 9.5 8.3
2002 60.9 719 11.0 66.3 62.9 73.1 10.2 64.0 64.9 74.1 9.2 9.6
2004 61.4 69.8 8.4 63.2 63.7 73.4 9.7 646 65.3 73.5 8.2 69.4
2006 63.9 68.3 4.4 66.( 65.0 69.5 45 672 66.3 70.8 45 68.5
2008 59.1 70.4 11.3 64. 59.0 71.2 12.2 64.9 60.1 72.1 12.0 0 6.
2015-2020 2020-2025 2025-2030
Revisions/Periog Males | Females| . Sex Both Males Females| _Sex Both Maleg Females S_ex Both
difference| sexes differenge  sexgs differepce  sekes
1992 X X X X X X X X X X X X
1994 70.8 779 7.1 744 71.6 78.4 6.8 740 72.4 79.2 6.8 75.8
1996 68.8 76.2 74 72.4 69.8 77.1 7.3 735 70.8 77.9 7.1 14.4
1998 68.8 76.3 75 72.4 69.8 77.1 7.3 735 70.8 77.9 7.1 14.4
2000 65.6 741 8.5 69.9 67.1 75.1 8.0 742 68.6 76.1 75 12.4
2002 66.9 75.1 8.2 71.3 68.4 75.9 75 7243 69.4 76.7 7.3 13.2
2004 67.3 74.3 7.0 70.4 68.5 74.5 6.0 745 69.5 75.5 6.0 12.5
2006 67.5 721 4.6 69.9 68.6 73.2 4.6 79.9 69.6 74.3 47 119
2008 61.8 73.2 114 67.4 63.6 74.4 10.8 69.1 65.5 75.6 101 7 yo.
2030-2035 2035-2040 2040-2045
Revisions/Periog Males | Females| . Sex Both Males Females| .Sex Both Males | Females S.ex Both
difference] sexes differenge  sexgs dlfferehce seKes
1992 X X X X X X X X X X X X
1994 73.2 80.0 6.8 76.4 74.0 80.5 6.5 7713 74.8 81.0 6.2 7.9
1996 71.8 78.7 6.9 75.4 72.8 79.5 6.7 741 73.6 80.3 6.7 71.0
1998 71.8 78.7 6.9 75.3 72.8 79.5 6.7 742 73.6 80.3 6.7 71.0
2000 69.8 77.1 7.3 73.9 71.0 78.1 7.1 746 72.0 78.9 6.9 7b.5
2002 70.4 775 7.1 74.1 71.2 78.0 6.8 47 72.0 78.5 6.5 75.4
2004 70.3 76.4 6.1 734 71.3 77.7 6.4 745 72.1 77.5 5.4 74.8
2006 70.5 75.2 47 724 71.4 76.1 47 737 72.2 77.0 4.8 74.6
2008 67.1 76.6 9.5 72.] 68.6 77.6 9.0 733 69.9 78.4 8.5 4.4
2045-2050
Revisions/Period Sex Both
Males Females .
difference| sexes
1992 X X X X
1994 75.3 815 6.2 78.4
1996 74.4 80.7 6.3 77.6
1998 74.4 80.8 6.4 77.6
2000 73.0 79.7 6.7 76.4
2002 72.8 79.0 6.2 76.0
2004 73.0 78.6 5.6 75.8
2006 73.1 77.8 4.7 75.4
2008 71.0 79.2 8.2 75.3

Note*: n/a — not available
Source: Difference was calculated based on data fne UN WPP the 1992-2008 revisions.

Future development of life expectancy at birth amdrall mortality significantly depends upon chasge
in mortality among infants and children. Over thstirated period 1950-2000 infant mortality
significantly dropped twice as of level of 1950terh 85-110 up to 43-62 deaths per 1000 inhabitdnts.
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should be noted that the greatest portion of sumditipe downward trend is due to improvement of
medical technologies, wider access to them anceibltestyles which in fact contributes to mortgalit
reduction from infections and parasitic diseasanr@, 1971).

The following table presents estimated number &dnihmortality rate confirming the stages of
epidemiological transition which is seen from thablé below. Its noteworthy to mention that
underestimation of infant mortality rate were récalated by as much as 25% (see Anderson, Silver,
Ksenofontova 1986)

Tab. 12 — Estimated number of infant death rate inKazakhstan according to the United Nations World
Population Prospects for the period 1950-2000

Revisions/Periog 1950-1955 1955-1960 1960-1965 1968-19970-1975 1975-1980 1980-1985 1985-1990 1990-1995 2008
1994 85 75 66 56 50 45 36 32 X X
1996 85 75 66 56 50 45 40 36 34
1998 85 75 66 56 50 45 40 36 35
2000 85 75 66 56 50 45 40 36 41 45
2002 85 75 66 56 50 45 40 36 55 98
2004 85 75 66 56 50 45 40 36 55 g2
2006 105 103 97 87 76 67 60 55 55 @3
2008 110 102 93 85 77 69 60 52 51 43

Note: Underestimated infant mortality rates werjisigd by the UN WPP methodology
Source: Based on data from the UN WPP the 19942808 ons.

In the given context nevertheless the fact infaattality rate was re-calculated by true level a2%%o it
should be mentioned that estimation of infant nlibytaate and reliability of data on infant mortgli
remains still under the question. The World Hedlttganization definition is saying that any fetus
showing signs of life at birth is considered to &dive birth. In contrast, all the data of the offi
Kazakhstani statistics was based on the old (Sawebn definition) of live births (till 2008), whic
excluded from calculation of the infant mortalitgteé infants being born after less than 28 weeks of
gestation, weighting less than 1000 grams, or lggldss than 35 centimeters in length and dying #fte
first seven days of life. Moreover we have to dutt even in case of adjusting the infant mortabity as
of 25% it is not enough. Conducted cluster analysisReproductive Health Survey (Atlanta 2001)
presented that even adjusted information on thel levinfant mortality rate was three times lowker
analysis retrieved.

The following figures present the retrospective patspective development of infant mortality rate
both sexes combined within the period 1950-2050rkag to the UN WPP the 2008 revision.
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Fig. 22 —Infant mortality rate in Kazakhstan, 19502050
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Source: Author’s calculations based on data froenldhl WPP 2008 revision.

According to the stages of mortality decline Kazkh on figure 22 transits from the second stage (t
age of receding pandemics) to the third (the agemafh-made and degenerative diseases) and on the
projection period (left-hand side) from the thitdge to the beginning of the fourth stage (hularistage)

of epidemiological transition (see Rogers and Habkeg 1987 for details). The most recent revisian t
2008 allows seeing the development of infant mitytaate distinguished by sexes. However, remaining
revisions do not let to do that. Because there tigl number of infant mortality rate were recatd&o
herein we present development of IMR by sexes coedphy the total number of both sexes combined.
Once again infant males deaths exceeds numberfaftifemale deaths. However, pace of change of
infant mortality rate faster for males than for tdes within all estimated period, level of infanbntality
decreasing as well afterwards in projected pema2000-2050. An interesting fact that after pe2035-
2040 level of infant mortality rate is getting alst@qual for males and females. Mentioned above pac
change has catch the level of female infant maytedite in the end of projection period.
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Fig. 23 —Infant mortality rate by sex in Kazakhstan 1950-2050
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Concluding the future changes of mortality basednmamtioned above indicators we may say that these
findings imply that Kazakhstan’'s transition to arked economy upheaval caused by the unexpected
collapse of the USSR and the deterioration of pubkalth and curative health care provision had
disastrous effects on mortality risk, but it appaéiat these times are gone now.

However, residual effects of that collapse will beho for at least several decades. Relative
improvement in life expectancy at birth suggests fidct that country surpass the 90’s turbulencegim
however, its effect have not yet abated everywhere.

5.3 Migration

The XX century has brought to life mass changgsojpulation development and international migration
has started to play a significant role being a comant of such changes. Moreover, globing scale evher
ties of wide variety of rapidly changing econonsogial, political and ecological factors may chatige
boarders of one country and establish the othetmbaries made the migratory processes more dynamic
and complex. Nevertheless the fact that countrsgbaffected by such complex factors data as lysual
presented on past trends of people movement adhessnternational boarders is often exiguous,
relatively limited or incomplete. Estimation of shivolatile process most of the time complicated by
difficulties in analyzing the volume of migratorjofvs due to lack of reliable data and unsatisfactor
theoretical base (Coleman, D. 2008). However, we angue such proposal by mentioning such works as
“Gravity model of migration” (Rodriguez et al. 200&hich is based o model in urban geography
derived from Newton's law of gravity, and used tedict the degree of interaction between two places
“Buffer theory which was mentioned in International Migration RmviJournal (Huntoon L, 1998)
established irearly 1950’s by some European countries (mostiWWegt Germany and France) aimed to
get “Gastarbeiter” (from German “guest workersdaforce to regenerate the ruins of Europe after t
WWII. Another theoretical basement lies in StoufféiTheory of intervening opportunities” which says
that “The number of persons going a given distasickrectly proportional to the number of opporties
at that distance and inversely proportional tortheber of intervening opportunities” (Stouffer, 094
Stouffer argued that the volume of migration has I do with distance and population totals thah w
the opportunities in each location. This is in cast to Zipf's Inverse distance law which is basad
empirical law formulated using the mathematicatistias that refers to volume of migration are dalic
for the distance they prefer to move (Zipf G. K94®) Another interesting theoretical back igpa
Zelinsky's Mobility Transition Model (1971) whicHaims that the type of migration that occurs within
country depends on how developed it is or what tgpesociety it is. A connection is drawn from
migration to the stages of within the DevelopmerariBition Model (DTM):

e Stage 1 of the DTM: Pre-industrialized economiesEconomies that have not yet developed are

made up of rural countries and subsistence farniéete will only be Rural — Urban migration
between the settlements, if at all, as there aveufan areas.
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e Stage 2 of the DTM:Industrializing countries - As countries start nolustrialize (for example:
UK in the 18th and 19th century) there is increasggration from the countryside to the cities
where there were better wages and an increase stahdards of living.

o Stage 3 of the DTM Post industrial economies - Advanced countriest tiely on tertiary
industry more than secondary industry show an asgen Urban-Rural migration. Technological and
transport movement improvements mean that peopletibave to live close to where they work. Inter-
urbanization occurs as people move to the subdddséky, 1971).

According to this model Kazakhstan is approachhmgénd of the second stage and moving towards to
the third stage. But the main interest for us Wwél well-known finding among the theoretical sciststi
the creator of first Systematic Atlas Ernst Geomyéhstein's work “Laws of migration” (Ravenstein,
1876, 1885, 1889) where he formulated the basis Es\vfollows:

e Most migrants move only a short distance.

e There is a process of absorption, whereby peoptaeidmately surrounding a rapidly growing
town move into it and the gaps they leave aredfillg migrants from more distant areas, and so
on until the attractive force [pull factors] is spe

e There is a process of dispersion, which is thersevef absorption.

e Each migration flow produces a compensating cotfider.

e Long-distance migrants go to one of the great esmecommerce and industry.

e Natives of towns are less migratory than those froral areas.

o Females are more migratory than males.

e Economic factors are the main cause of migration.

This work serves inherently as the basement for sernyous disputes, discussions and models of
migration behavior today. Author pointed that migrg process is followed by the push-pull factors
mentioned above. Unpleasant conditions “push” peaoplt the one country and favorable conditions of
another country “pull” them in. In fact, this coptevas later on employed by many other authors, and
many of those derived theories explaining the ntignaprocesses more or less thought a variety shpu
and pull factors. In this context Lee's push-pukkary (Lee Everett S., 1966) serves a good groand f
further discussion. Author divided factors causinigrations into two groups of factors: Push and pul
factors. Push factors are things that are bad @heutountry that one lives in and pull factors thiags
that attract one to another area. They are pras@ntext table as follows:
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Tab. 13 — “Push-pull” factors of Lee’s “A theory of migration”

Push Factors Pull Factors

Not enough jobs Job opportunities

Few opportunities Better living conditions
Primitive conditions Political and/or religious fidmm
Desertification Enjoyment

Famine or drougth Education

Political fear or persecution Better medical care
Poor medical care Attractive climates
Loss of wealth Security

Natural disasters Family links

Death threats Industry

Lack of political or religious freedoin  Better chasad marrying
Pollution

Poor housing

Landlord/tenant issues

Bullying

Discrimination

Poor chances of marrying

Source: “A theory of migration” Lee E. S., 1966

The analysis of the dynamics of migration flowsaiccomplex phenomenon, the dynamics of which
demand a systems analysis which goes beyond deptigraeconomic and spatial considerations to
include the facts of individual behavior and fastar decision-making, and at the same time takies in
account how these change with time and affect edoér (Leloup X., 1996). Compared to fertility and
mortality, migration is a more complex and difficdemographic process to record, model and forecast
accurately (Zlotnik, 1987; Plane and Rogerson, 199dr example, birth and death occur only onca in
person'’s lifetime, but migration can occur repebted

Coming back to the United Nations World Populaffyspects and their estimation and projection
view on development of migration component in Kdmsikn, we have to remember the fact that
Kazakhstan was among the fewest countries in thielwdnhere migration affected population growth per
year in absolute numbers and population growthirafercentage so much. We have already started the
discussion in the chapter before previous (seer€gli0, 16) mentioning that contemporarily mignatio
processes in Kazakhstan are characterized by im&ewpsit-flows in the beginning of the 1990’'s and
decreasing magnitude of migration flows hereinaffstimates of net migration rate in absolute nusbe
were available for the most recent 2008 revisicth thiey draw dramatic change in country’'s profileeT
negative values were appealing after 1970-1975 vthese people who came to meliorate virgin lands
started to go back. This is seen from the estimatmf net migration in the following figure 22 wher
steady increase of out-flows are observed sinc@-1975 up to the end of estimation period 1995-2000
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Fig. 24 — Estimated net migration (in thou) both sees combined in
Kazakhstan, 1950-2000
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The figure 24, is net migration (difference betweemmber of immigrants and emigrants) for both
sexes combined displays clear negative trend wétetied to accelerate 1985-1990 when it reachedl -11
thousands of people who were motivated leave thimtcp due to the socio-economic and other factors
(see push factors table 13). In 1990-1995 this raunatmost tripled and was equal to -302 thousand
people. Important fact in this regard which we “tfiusention is that this period was characterized by
out-flows of deported ethnics.

In 1956, April 28 by the XX Communist Party Congrethie law numbeiNe135/142 “About
removing curfew regime and restrictions from thee@al Settlements and their inhabitants” was
accepted. So, many ethnical Caucasians (ChechrenssH mostly) and Jews, Greeks, Tadjiks started to
go back home. However, Jews and Greeks had thegifepway to returning home. The following table
14 brightly proves this hypothesis of increasingnber of out-flows due to the 1956 law for some
“restricted” nationalities* lived in Kazakhstan.

Another noteworthy fact related to the early oowfs which were motivated by the end of
meliorating the virgin lands and economical besefiitr people going for another Soviet Union’s “Big
construction projects” like: “BAM” (1970 start obastruction the Baikal-Amur Mainline, last part was
finished in 2003-authors note)
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Tab. 14 - Comparative table of nationalities* in Kaakhstan (1959-2009) in thousands according to the
Agency of Statistics of the Republic of Kazakhstardata based on Soviet Union State Statistical Conittee

Compatrative table of nationalitiep* Index per 10ChaBge in % Index per 10D
in Kazakhstan (1959 - 2009) 1959 1970 1970/195p 1970/1959 1999 2009 20091

Kazakhs 2794966 4161164 149 49 7985039 10098600 126
Russians 3974229 5449826 137 37 4479620 3797000 85
Ukranians 762131 930158 122 22 547052 333200 61
Uzbeks 136570 207514 152 52 370663 457200 123
German 659751 839649 127 27 353441 178200 50
Tatars 191925 281849 147 47 248954 203300 82
Uigurs 59840 120784 202 102 210365 223100 106
Belorussians 107463 197592 184 84 111927
Korean 74019 78078 105 5 99665
Azerbaijans 38362 56166 146 46 78295
Polish 53102 61335 116 16 47297
Turkish 9916 18397 186 86 75900
Chechens 130232 34492 26 -74 31799
Greeks 55543 39241 71 -29 12703
Bashkirs 8742 21134 242 142 23224
Moldovians 14844 25711 173 73 19458
Dungans 9980 17283 173 73 36945
Mordovians 25499 34129 134 34 16147
Tajiks 8075 7166 89 -11 25657
Kurds 6109 12299 201 101 32764
Chuvashes 11255 22690 202 102
Ingushes 47867 18356 38 -62 16893
Jews 28048 26954 96 -4
Others 101379 136606 135 35
Total 9309847 12848573 138 38 14953126 16004800

Note*: Term “Nationalities” were used in this tabt®rresponds to the Soviet Union ethno-historiolgiegd definition.
Ethnicities or Diasporas may also be considered.

Note**: Nationalities less than 20 thousand of gdeagpere not considered

Note***: Three dots represent missing values.

Source: Author’s calculations based on data fraititu.wikipedia.org/wikiHacenenne_Kasaxcrana

Red colored indexes shows negative change in pigulgrowth to the level of 1970 census. They are
presented in percentage change as well. Alimosnhdrkd thousand Chechens, sixteen thousand Greeks,
nearly twenty thousand Greeks went home duringahigd. Contemporary outflows of 90’'s were due to
political instability, national and ethnic motivenguage environment disadvantage. Basically, this
period 1990-1995 was difficult period for many f@mSoviet Union countries. International migration
has become a new and decisive factor for populatands in this group of countries. Figure 25 pnése

the picture of absolute loss of population duegbmigration in former European states of the USSR.
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Fig. 25 — Estimated absolute total size of populain loss due to net
migration in European Successor States of the formé&SSR, 1990-1995
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However absolute loss of population for the ped®®0-1995 due to migration for the Baltic countries
was relatively small 30,000-90,000 people compatintpe same loss in Russian Federation for instanc
Mostly people were migrated to: Western Europeadksr USA. However the net-migration gains
experienced by countries are relatively small wlgoressed in terms of the net migration rate:

Russian Federation: (-0,3 per 1000 pop.)

Ukraine: (-0,8 per 1000 pop.)

Latvia: (-6,9 per 1000 pop)

Lithuania: (-2,7 per 1000 pop)

Estonia: (-3,9 per 1000 pop)

Migration flows after 1990-1995 had a pattern teasly decrease gathering some positive
improvement. Thus, various socio-economic diffi@dtin the transition period were among the most
important push factors motivated people to emigriten the country. There are two different
assumptions underlying the international migratemsumptions: normal migration and zero-migration
assumption. Under the normal migration assumptio future path of international migration is sat o
the basis of past international migration estimates consideration of the policy stance of eacmugu
with regard to future international migration flowRrojected levels of net migration are generadiptk
constant over the most projected period. Under-gégvation assumption, for each country, internadio
migration is set to zero starting in 2005-2010. Idger, to see the future trend it is a good ideglitopse
upon projected net migration rates in percentageimén the following figure 26.
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Fig. 26 — Projected net migration rate in Kazakhsta according to United
Nations World Population Prospects for the period 200-2050
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The clear observing trend in all figures is negatievelopment of net migration rate within all paijon
scenarios.
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Ranging from 13.3% up to -1.1% medium variant s$izs in 2015-2020 period from -4% up to “zero
migration level” (see further underlying assumpliamhich does not mean that there would be no
migratory flows, it means that net migration wostey constant at level around zero.

Fig. 26 — continued
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High variant ranges between -13.2% up to -1%, &résting here is that the earliest revisions 9@61
and the 1998 have closest value to the most rélcer008 revision. The 2008 revision tends to rteteer
the previous trends of mid 90's. It is stabilizimg2015-2020 as well.

Low variant has slightly downward trend in the @ridhe projection period. Ranging from -13.4%
up to -1.2% (excluding zero migration level) sudgdbe fact that disparity between revisions based
either normal or on zero migration level assumptiGonstant-fertility variant assumes that migratory
flows would be constant over the period 2005-201 €he end of projected period. Net migration od
indicator till the moment you would like to dig cntlepths of the question: To what extent and witlatw
kind of intensity people leaving or entering theutry? And especially in what age groups? To answer
this questions we have to remember that migrasorery sensitive indicator to age and sex comuusiti
(see Laws of migration, Ravenstein). Using the dataacted from the Demographic Yearbook of
Kazakhstan, 2008 we analyze the age patterns ajrants by sex for the “first” reference year 1999
(First independent census, earliest available Deaptic Yearbook) with the most recent corresponding
to the UN WPP 2006 and 2008 years. The followiggre 26 presents detailed analysis of age-specific
emigration rate for males and females.

Fig. 27 — Emigration rates in Kazakhstan in 1999,@6 and 2008
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The tendency on figure 27 for males emigration véthin age groups 0-4 up to 85+ shows that in 1999
there were fluctuations and high irregularities dae“push-pull factors” when people start leaving
country (residual effect of 1990-1995 tendency Bgere 22, 23 for overall development including
immigrants). It is highly irregular distribution efmigrants along the age groups. It is probablyteel to
the fact that a wide range of men’s age-groups Weaeing for ethnical homes e.g. Germany, Russia,
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Israel etc.: families with young children (5-9, 18; 15-19) students (student migration abroad) and
parents (20-24 up to 55-59), grandparents (65+).

Fig. 27 — continued
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The rest two curves 2006 and 2008 presents statiiliz trend when lower number of people where
leaving country, due to improved socio-economidalasion however same age-groups with smaller
extent 15-19 up to 40-44 who are economically actiere emigrating abroad, slight decrease afterward
shifts with another little increase in emigrantsisihfurthermore continues with more or less prextile
values. Another interesting picture draws the fgabout females who start to emigrate within sagee a
groups 10-14 (general trend for both sexes, kidgimg with parents), however values for the conegu
age-groups peaks at 20-24 afterwards it falls,etliera slightly stable period which ends with aeoth
sudden fluctuation between 45-49 and 55-59 whitdtes to “parents and grandparents” category going
back to their ethnical and language Motherlandsgularities presented in line referring to 1996udti

be taken into consideration with caution since rféguon people who leave the country are based on
requirements to leave identification document dicpooffice prior to departure a duty which is not
followed by many. The 2006 and 2008 data are alfdesitical for females which give us the chance to
judge this data as residual trend of “last emigrarfitsecond wave” (first wave 1990-1995, seconcb199
2000) leaving the country seeking their ethnicahhs, better living conditions and better “pull-fast’.
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Fig. 28 — Immigrants to Kazakhstan in 1999, 2006ral 2008
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Fig. 28 — continued
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Figure 28 are supplementary figure to the emigramd aimed to show labor-force movement into
country within increasing number of 10-14 peake@(a24 age groups. The highest values reachedeby th
2006 year among 20-24 age groups of males condd@®®i thousand of young men. Afterwards it tends
to steady decline and stabilize at 55-59. Almosnhiital picture is observing into females populatio

within 10-14 till the 60-64 age groups. Peak comme20-24 age-groups with 5017 thousand of young
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women is also tends to decline afterwards till&8e64 where it is relatively stabilizes. It is esdited that
recently experienced high annual GDP growth, dritsnthe dividends from Oil and Gas sector
flourishing the remaining sectors causing returnimgves and initiate “new-comers” to stay in
Kazakhstan (work visas, family deals etc). Thialieady having been seen from the figures of ptejec
net migration rate on figures 26. Where socio-eatinal progress is responded in graph positively wit
Ravenstein’s “Laws of migration” and Lee’s pull fas. Kazakhstan is being transformed since the
beginning of 2000’s into an increasingly attractilestination country for labor migrants. The follog
table 15 is the final destinations for immigrantel @migrants for corresponding 1999, 2006 and 2008
years respectively using the data of the Demogecaybarbook of Kazakhstan, 2008.

Tab. 15 — Immigrants, emigrants and net migration m absolute numbers for both sexes combined in
Kazakhstan in 1999, 2006 and 2008

. Immigrants Emmigrants Net migration
Countries
1999 | 2006 | 2008 1999 | 2006 | 2008 1999 | 2006 | 2008

CIS countries 39461 56635 42613 120240 30271 39767 -80779 26364 2846
Azerbaijan 284 301 121 208 52 61 76 249 60
Armenia 48 317 67 42 15 9 6 302 58
Belarus 417 148 136 4656 623 805 -4239 -475 -669
Gergia 93 203 73 78 6 7 15 197 66
Kyrgyzstan 1392 2397 1760 1110 130 126 282 2267 1634
Moldova 88 28 19 177 19 15 -89 9 4
Russian

. 26719 15001 10966 108115 28228 37704  -81396  -13227  -26738
Federation
Tajikistan 455 684 154 57 38 25 398 646 129
Turkmenistan 1356 4565 4090 448 17 25 908 4548 4065
Uzbekistan 7215 32620 24940 2269 608 451 4946 32012 24489
Ukraine 1394 371 287 3080 535 539 -1686 -164 -252
Non-C_IS 1859 10096 10784 44707 3419 2668  -42848 6677 8116
countries
USA 23 37 40 609 235 155 -586 -198 -115
Germany 507 615 562 40862 2528 1848  -40355 -1913 -1286
Greece 43 15 17 277 16 6 -234 -1 11
Israiel 63 81 82 1585 123 63 -1522 -42 19
Iran 75 40 26 - 0 - 75 40 26
Canda 2 38 19 332 182 152 -330 -144 -133
China 145 5003 5829 5 90 50 140 4913 5779
Latvia 23 7 4 16 2 3 7 5 1
Luthuania 22 2 2 42 0 2 -20 2 0
Mongolia 437 3648 3706 162 43 25 275 3605 3681
Turkey 95 343 304 46 6 3 49 337 301
Estonia 4 2 6 8 0 3 -4 2 3
Other countries 420 265 187 763 194 358 -343 71 -171

Source: Based on Demographic Yearbook of Kazakh2G08

Greater portion of people moves within the bouretaof CIS countries. Clear negative net migration
values have got the 1999 year. It was also obseineprevious figure 28. It is confirming the
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Ravenstein's “Laws of migration” where he formuthtthat the most migrants move only a short
distance. The year 2006 and 2008 has residualimegeatiues in net migration by final destinationisl
still clearly observed that Kazakhstan is sufferfiram highly unbalanced migratory flows which ircfa
affecting to the population change and populatimwth discussed above. Development of the national
legislation system and establishment of new lavgsileging the migratory flows would in great extent
help dealing with such unbalances. For example,stimplification of the procedures of granting the
permissions to foreigners and stateless persotiaggisas and entering Kazakhstan for lawful resice
and engaging them into work activities, which sadtvn turn will stimulate the sectors of economyhwi
skilled or at least literated people. Adopted cquad “Migration policy of the Republic of Kazaklast
for 2007-2015 years” in 28 august, 2007 has aineetketarranging basic migratory flows system and
turns it to Kazakhstan’s benefit. This concept dpeays that Kazakhstan “must do list” of activitie
shall be fulfilled with a new migration policy in meantime. Otherwise, “Kazakhstan will keep facing
difficulties related to negative net migration andts turn loss of highly-skilled population, irase in
illegal migration, increasing pressure within atlabders due to unbalanced distribution of poputatio
caused by low density per square kilometer” (Migratpolicy of the Republic of Kazakhstan for 2007-
2015 years, 2007). Implementation of the principieone-window” is obviously affects positively on
intensification of migratory processes towardg$anore legalization.

It is known that population movements across natioboarders are not always goes by
immigrants-emigrants system. There are transitiilggants, who are transiting the country somewhere t
the third countries. It is pretty difficult task ttefine what categories of migrants shall be defias
transiting migrants. Probably we shall say aboualéens who stay in the country for some periotiroé
while seeking to migrate permanently to anothembgu(Verdiyeva N. 2009) There are of course some
push factors for such people to be a transitingramics, likely they are: political and economical
instability, risk to their life, worse living contittns, no access to public health or educatiortalrehent
etc. (see Table 13 to discuss furthermore). Thexgall factors as well presented which let pespdey
within the boundaries of Kazakhstan feeling theresgstomfortable. Such pull factors may be consitlere
as: language similarities (Russian speaking enmieort), security in the sense of political and
economical stability, ethnically friendly and wehoimg host environment, etc.

Relatively detailed data do not fully let us todeee future migration developments, its in-out
flows, volume, and demographic age and sex stractdmong reasons: reliability of available
information, namely concerning the emigration flowsother factor - political or national identifitan
policy is also playing crucial role in determinimghat Kazakhstan we will be living soon. Will it be
ethnically “wiped” from non-title ethnic or would be a multi-ethnical country, which is being so fa

Concluding this sub-chapter we would like to stitbsd migratory process is and will be one of the
most important component of development in therupath of Kazakhstan within this century according
to the UN WPP and at the same time remains the umzstrtain population development component.
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Chapter 6

Changing view on population development of Kazakhstan by
principal results

Populations are dynamic entities. Over time theygor decline, they become younger or older anit the
geographic distribution changes. Such changes rerectimulative effects of the events that people
undergo during their lives, namely births, deathd migrations. One of the concerns in demography is
trace out the consequence of changes in individwal behavior for aggregate processes (Preston,
Heuveline and Guillot, 2001). The combination oédé individual events shapes the population and
though partially predictable, the outcome is somes$ surprising. While no other century has witngsse
such rapid and accelerating population growth ak tbe twentieth, population declines have been
observed in several countries during the past deoado. Such declines are foreseen to becomailie r
rather than the exception in some regions of thedyavhile in other regions the population will coue

to grow, albeit at a more moderate pace. Thus, chapter will mainly focus on changing view on
population development by principal results ofraation and projection periods for total populatiage
and sex structure and some other indicators tavee¢her occurred recently changes become rulesrrath
than the exceptional consequences.

6.1 Total population

Estimation and projection of total number of popiola of Kazakhstan according to the United Nations
World Population Prospects still remains very intaot concern which involves in fact all other
demographical characteristics to be analyzed ali@adolicy-makers and high-ranked governors overal
development of population by estimation and prigectnethods of total population as a characteristic

much more important than detailed analysis of pajiuh growth. It is due to the intension to present
favorable information for wide audience and masslimeesources to gain the authority credit further.
However, playing with numbers sometimes may causgeatding in decision-making and orientation
priorities. Therefore, an attempt was given to asscthe decisive role of componential developmegnt b
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fertility, mortality and migration in previous chap by estimation period 1950-2000 and by projerctio
period 2000-2050 first, to ensure that this worleast will serve as a ground for further discussiothe
context of future population development.

Number of total population is an overall indicatdrpopulation development as it was mentioned
above serves many different purposes and may imgsiedifferent meanings in its interpretation. Since
the beginning of the 90's Kazakhstan started tee lothabitants due to increased mortality risks,
migratory out-flows and increased pace of fertilithange affected to the total number population.
Therefore, for better understanding to what exteettioned factors affected to the total populatod
to get the idea about the shape of population Wetnyito present estimated number of total popalat
according to the UN WPP. The following table 1@te$ to estimated total number of population fer th
period 1950-2005.

Tab. 16 - Estimated total number of population forthe period 1950-2005 in Kazakhstan according to the
United Nations World Population Prospects the 1992008 revisions

Revisions/Estimation period 1950 1955 1960 1965 1970 1975980 1985 1990 1995 2000 2005 201p
1992 6756 8014 9975 11911 13110 14136 14875 15935 16741 X X X X
1994 6756 8014 9975 11911 13110 14136 14907 15780 16670 X X X X
1996 6703 7992 9996 11909 13110 14136 14919 15827 16742 16817 x X X
1998 6703 7992 9996 11909 13110 14136 14919 15827 16742 16507 x X X
2000 6703 7992 9996 11909 13110 14136 14919 15827 16742 16866172 X X
2002 6703 7992 9996 11909 13110 14136 14919 15894 16809 1655640 X X
2004 6703 7992 9996 11909 13110 14136 14919 15640 16472 1613273 X X
2006 6703 7992 9996 11909 13110 14136 14919 15750 16512 1608856 15171 X
2008 6703 7992 9996 11909 13110 14136 14919 15870 16530 1592857 15194 X
Conducted census periods in 1959 1970 1979 1p89 1999 P009
Kazakh SSR and Rep.of Kazakhstan 9495 13000 14685 16536 14954 160005

Source: Based on data from the UN WPP the 1992-g808ions

Table 16 is the summary of total population estedaty the UN WPP and conducted census years in
Kazakh SSR and independent Republic of Kazakhg¥@nmay observe that till the year 1985 estimation
on total population between revisions itself is @dinidentical (the 1992 and the 1994 revisions has
slightly different numbers). Moreover, we must ghgt conducted pre-independent censuses present
estimates of a relatively good quality. Deviatiogtvbeen census data and revisions looks reliable and
self-proof. A little deviation are observed in 19¢énsus compared to the 1970 estimation period (110
thousand difference) in 1979 census compared t6 #88mation period (190-234 thousand difference)
in 1989 census compared to 1990 estimation per®t2¢3 thousand difference) in 1999 first
independent census compared to the 2000 estimpédnod showed (3-1218 difference) such a great
deviation will be discussed in Chapter 7. Eventtioagnsus periods were one year before the estimatio
period; we may use annual interpolated total pamrawhich however available since the 1990 to see
the “adjusted” total population for the second pdutiable 16 since 1990 till 2010
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Tab. 17 - Annual interpolated total number of popuhtion in Kazakhstan for the period 1990-2010 accoiidg
to the United Nations World Population Prospects th 1992-2008 revisions

Interpolated yea
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Revision
1992 16741 16893 17048 17176 17303 17436 X X X X X
1994 16670 16786 16877 16952 1702717111 17209 17318 17437 17563 17694
1996 16742 16815 16842 16838 1682416817 16820 16832 16854 16886 16928
1998 16742 16776 16748 16677 1658916507 16436 16373 16319 16269 16223
2000 16742 16796 16796 16753 16687 16611 16529 16440 16349 16258 16172
2002 16809 16857 16849 16790 16690 16556 16388 16190 15983 15793 15640
2004 16472 16520 16579 16479 1630516172 16370 16163 15973 15820 15773
2006 16512 16528 16445 16308 1613416040 15825 15603 15381 15261 15556
2008 16530 16514 16431 16294 1612015926 15711 15481 15259 15077 14957
Interpolated ear' 5001 | 2002| 2003| 2004 200§ 200p 2007 2008 | 2009 2010
Revision

1992 X X X X X X X X X X

1994 17830 X X X X X X X X X

1996 16981 17048 17126 1721517311 X X X X X

1998 16181 16147 16126 1612216140 16181 16244 16321 16406 16492
2000 16095 16027 15968 1591815876 15841 15815 15799 15794 15800
2002 15533 15469 15433 1540315364 15311 15249 15190 15146 15130
2004 15709 15673 15643 1560415551 15489 15430 15386 15370 15357
2006 15538 15468 15373 1527115171 15281 15394 15510 15626 15613
2008 14909 14927 14997 1509215194 15298 15408 15521 15637 15753

Source: Based on data from the UN WPP the 1992-g808ions

The most recent revision 2008 made available intated total population by sex which is presented i
the following figure 29.
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Fig. 29 — Annual interpolated total number of popuation by sex in
Kazakhstan for the period 1990-2010 according to # United Nations
World Population Prospects the 2008 revision
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Substantial decline in interpolated total populatioe clearly observed by yellow line starting frb892

and accelerated during 1995-2001 where it readsategative peak with a steady rise afterwardsioSoc
economical layout accelerated this processes irbéginning of the 90’s reached its peak resulted in
disastrous economical crisis of 1998, when realevalf the national currency felt almost half conapiar

to its pre-crisis value within a half year whichd Ipeople to feel uncertain about their future pigth
(Nazarbayev A, 2008). We may assume that thereawiag between peak of economical crisis in 1998
and negative peak of total population developmerG01 for three years due to “vis inertiae”. Numbe
of women in the beginning of the interpolation pdril990 overwhelmed number of men almost for 522
thousand persons. During the decade this numbszased till 760 thousand in the end of interpotatio
period in 2010 due to excessive mortality intensitynales caused by shift in values orientation and
increased intensity of mortality due to circulat@myd accidental causes (Becker C. M., 2004) another
reason is better survivorship of women, who wereprssingly better prepared for such extreme
conditions. It is general false believe that meweh&igher resistance in such times, however all
conducted study showed that men died more ofteriragkat numbers than women during that period of
time. Sex ratio at birth which we were discussiadier (see figure 11) conducted nearly 91 (90.8nm
per 100 women live births played also sufficierterm prevailing number of women. The following
tables 18 and 19 presents estimated number of m&mwamen as it stays at mid year where we may
observe no change in estimation in both sexeshtllyear 1985. Since 1985 assumption underlying the
revisions started to vary among each other dueatieging “older-old-new-newer” data on birth, death



Anuar Kerembayev: Changing view on future poputatéevelopment of the Republic of Kazakhstan acogrdo the 105
United Nations World Population Prospects sincel®@? till the 2008 revision

registers and data on migration flows which in fiect to slightly different estimated numbers preésdn
in tables 18 and 19.

Tab. 18 - Estimated number of males in Kazakhstarior the period 1950-2005 according to the United
Nations World Population Prospects the 1992-2008 vesions

Revisions/Estimation perio 1950 1955 1960 1965 1970 197880 1985 1990 1995 2000 2005
1996 3244 3853 4813 5736 6315 6816 7186 7634 8122 8175 X X
1998 3244 3853 4813 5736 6315 6816 7186 7634 8122 8027 X X
2000 3244 3853 4813 5736 6315 6816 7186 7634 8122 8073 7843 X
2002 3244 3853 4813 5736 6315 6816 7186 7687 8174 8035 7531 X
2004 3244 3853 4813 5736 6315 6816 7186 7597 8150 7931 7668 X
2006 3244 3853 4813 5736 6315 6816 7186 7740 8127 7890 7606 1 Y48
2008 3244 3853 4813 5736 6315 6816 7186 7697 8017 7724 71729 Y36

Source: Based on data from the UN WPP the 1992-g2808ions

Tab. 19 - Estimated number of females in Kazakhstafor the period 1950-2005 according to the United
Nations World Population Prospects the 1992-2008 visions

Revisions/Estimation perio 1950 1955 1960 1965 1970 1978980 1985 1990 1995 2000 2005
1996 3459 4139 5183 6173 6795 7320 7733 8193 8620 8641 X X
1998 3459 4139 5183 6173 6795 7320 7733 8193 8620 8480 X X
2000 3459 4139 5183 6173 6795 7320 7733 8193 8620 8538 8329 X
2002 3459 4139 5183 6173 6795 7320 7733 8207 8635 8521 8108 X
2004 3459 4139 5183 6173 6795 7320 7733 8043 8322 8241 8105 X
2006 3459 4139 5183 6173 6795 7320 7733 8010 8385 8150 79500 [69
2008 3459 4139 5183 6173 6795 7320 7733 8173 8513 8202 77855 |82

Source: Based on data from the UN WPP the 1992-g2808ions

But lets go back to the table 16 where since tf85 Ektimations of total mid-year population haststh

to change due to gathering newer data on totalyeét-population. As an evidence of that fact we may
see different numbers between revisions the 19@Rtlam 2008. But the most important factor in this
context is deviation between revisions itself otler 1985. For 1985 deviation concluded 295 thousand
inhabitants, for 1990 this number already increadé®37 thousand, 1995 presented enormous 891
thousand (peak of population decline see Figurad®ever “vis inertiae” pushed estimates to further
deviations. In 2000 deviation between revisionspdsmagic boundary” of a million people difference
and concluded nearly 1,215 million people diffeemtich is shown in the figure below.
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Fig. 30 - Estimated deviation between the revision$992-2008 of
total population in Kazakhstan for the period 19502005
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Source: Author’s calculations based from the da¢sgnted in table 15.

For the first glimpse such huge deviation lookseatistic for the estimation period 2000 and it is
partially true. However, while studying this proflewe have discovered that the revision 2000 which
had the highest estimated total mid-year populatiéfi72 thou. people among the rest, which in fact
gave such big fluctuation in estimations, is duedb up dated results on population census of i@vis
itself. As we know the first independent populatimensus was conducted in 25 February — 4 March
1999, however data were released into public irsge®nd part of 2000 (Alekseenko A., 2000) whike th
UN WPP the revision 2000 was forthcoming in theoselchalf of 2000, however for general use it was
published in the end of 2001, which means that datdl999 census might not be gathered by that
revision due to slow data preparing by the UN WRRdards and its further transmit from Agency of
Statistics of Kazakhstan to the Department of Eago@and Social Affairs. This is can be considersd a
the primary reasons for such deviation in estinmatid total population. Reliability assessment of
gathered data is in our focus in the following deapAnother hypothesis relating to this topichattthe
revision 2000 interpolated total population sinbe 11989 All Soviet Union census using it as the
reference year and updating information on birtth death registers and net migration consequentlg. T
following figure 31 shows an interesting fact thatal population for the most recent 2008 revision
displays tendency to likely revert total populati@in2005 to the level of 1980's. This is what wédsa
before was mostly due to migratory out-flows pracescurred during the 1990-2000 (see chapter 5, sub
chapter 5.3 Migration).
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Fig. 31 - Estimated total number of population in Kazakhstanfor
the period 1950-2005 according to the United Nati@en World
Population Prospects the 2008 revision
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This tendency to revert to the level of 1980’s refalso to the compensation effect where women of
1980'’s cohorts started to enter their reproductige and deliver births in smaller numbers thanipeev
cohorts.

It was said a lot about the development of thel tptgoulation during the transition period of
1990’s (1990-1995 and 1995-2000) however to se@dngpective trend it would be a good idea to look
upon projected total population of Kazakhstan fier period 1995-2050.
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Fig. 32 - Projected total population in Kazakhstan for the peiod 1995-2050
according to the United Nations World Population Pospects since the 1992-
2008 revision
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Note: Each curve presents the year of revision

Medium variant of total population says that contddcearlier revisions like the 1992 (presentedviny t
black colored dots), the 1994, the 1996 and theé8 188sents upward values on population projection.
is due as we already have been mentioning oldeargithered from the Statistical Agency.

Fig. 32 - continued
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The revision 1994 even projects population at @ll@f 24,278 thou. people at the end of projection
period. Gathering newer data on population allowd staff to project total population of Kazakhstan
with lower values and sometimes with better undading of the situation. Since the revision 2000,
future development of total population by the rnis 2002, 2004 and 2006 projects decline in
population till the end of projected period by 1348In people for 2002 revision, by 2004 revision fo
1,587 min people, and by the revision 2006 dedimel,541 min people, fixing projections around 13
min people. The most recent 2008 revision is blaclored curve projects steady increase in total
population from 15,573 thou. up to 17,848 thou.pted2,275 min increase). Well, 2,275 min. people
increase, is that really can be considered as enredee? Can we call growth for 2,275 million people
within forty years a really increase? Or it is reatof cohort's compensation? Interpretation of this
numbers and this question itself remains highlyangmt and lie in the next sub-chapter age and sex
structure. However we will try to give a short idgfathe future population growth. So lets assurhat t
generation of mine’s (1985-1990) will bear childi®n2005-2010 (bigger cohort of 1980-1985’s indtht
baby boom) and children of mine will enter theirroweproductive age approximately in 2020-2025
(generation of 2005-2010 assuming lowering levelBR and decreasing level of birth order leads to
smaller cohorts then we are today), further théils Kmy grandchildren being even smaller due to
mentioned factors) will start to childbearing by48e2050 bringing this number of 17848 thou. peaple
life. So hypothetically we may conclude that is doecohorts’ replacement where lower number of
generation logically childbear lower number of dhéin, assuming that pace of fertility change wél b
small meaning lower level of TFR itself. Anyway Bug big problem needs to be discussed in details in
next sub-chapter. Interpreting this numbers we g@clude that followed by last decade fall in TFR
and slowing natural increase growth may initiatehspredictions to be realistic.

High variant traces same “effect of old data” whelder revisions predict higher values for the
total population. In this context more important @s is to look upon the 2008 revision which intfamay
be considered as “reasonable” for the first and-peidod of projections varying between 15,194 thou.
people up to 20,744 thou. people.
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Fig. 32 - continued
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Low variant of projection on total population dragamatic change in the future development of this
indicator. Older revisions the 1994, 1996, 1998&] 2000 displays higher values for mid-year popatati
Dramatic change occurs in the revisions 2002, 2882 2006 they have got the lowest values for the
projection period falling from 15,640 thou. up tb,183 thou. people.

Fig. 32 - continued
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This is the most undesirable development scendnerevTFR approaching lowest-low level (see figure
10, low variant), migratory flows are still remaiasthe level sufficient to change population (Bgere

25) and stagnating level of mortality (see figur®).1Constant-fertility scenario of total population
development suggests the fact that TFR in Kazakhatsumed to remain near or at replacement level
(2.0-2.1 children per woman) within all projecteetipd. It is a hypothetical development scenariictvh
still presents interesting standings of the revisim the above figure.

Concluding the sub-chapter we must say that dewsop of total population over the fifty years
of estimation period (1950-2000) was affected byyndifferent factors causing its positive or negati
growth over the time (out-flow migration, excessiuen’s mortality, decreasing level of natural irmse)
however, all this factors peaked during the tramsiperiod in (1990-1995) and more or less stadlin
the second part of transition period (1995-2000)rduthe independence years. However, projections f
2000-2050 are remained even more important fronpénepective point of view, because there is gart o
uncertainty in each of presented variants as the tiorizon increases which can be accepted orteejec
sometimes with equal probabilities. Thereforesitiucial today to know for Kazakhstan, what kirfd o
population structure by sex and age will be tomarro

6.2 Age and sex structure

Age and sex composition or sometimes called agenpigs are powerful tools to display the “history” o
better say background of studied period its intes$ and affected to the generations changes.ghimi
be seen from the age pyramids what age and setws&population had, has or will have in the fatur
Therefore this sub-chapter aims to present estinated projected sex and age composition of
Kazakhstan its age distribution in percentage wighudied period according to the UN WPP.

Recent history included civil wars, famines, maggressions and the unprecedented human losses
of the World War Il, all during the lifetime of ongeneration. These extraordinary events and
circumstances are imprinted on the age and sex agitiqn of those countries. Kazakhstan being a part
of huge country as the USSR was no exception fesdlextraordinary events. Of course such tragic
events influence differently and can not be congbadentically with Russian or any other former Sxvi
Union successor states. Pecularity is the highdgaltted sex ratio which we discussed previouslyecam
along with large ‘irregularities’ in the 1990 poptibn pyramid. For example generations born dutfireg
years of the World War |l were between 45-47 yeddsin 1990 and are much fewer in nhumber than
those born before or after that period (UN WPP 1884 revision, 1995). This is seen from the most
recent 2008 revision which shows “War effect” orm tienerations of people aged 45-49 in the following
age pyramid of both sexes on figure 33.

Such shattered generations mirrors in many famitidéazakhstan nowadays. And even in the past
when these people where of economically activesagh deformated age and sex composition affected
to the social and economical development puttimgptiessure on the economical system due to lack of
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working people of that age. The following figurag @omparison between the age and sex composition
for the 1990 and 2000 by the UN WPP the 2008 renisi

Fig. 33 - Comparison of estimated population compdn by age and sex in Kazakhstan, in 1990 and 200
according to the United Nations World Population Pospects the 2008 revision
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Source: Age and sex pyramid was constructed basedta from the UN WPP the 2008 revision

As it seen shattered generation of men almost taiten the right-hand side graph aged 55-59 due to
mortality among men in higher ages while womencstne changing slowly without irregularities. Add
to this dramatic out-flow of people during trarmitiperiod moving other countries to search “bdifer
and new home”. Another interesting fact is inipapulation (0-4 age groups) of 1990's men and wome
who relates to age pyramids of 1970-1975’s cohagtsd at least 20-24 or one of the “golden ages” in
Kazakhstan compared to the 2000’s initial structfrmmen and women which relates to the age pyramids
of 1980-1985's cohorts aged at least 20-24 whaextdo leave the country by educational purposes an
with parents (see figure 27) in the mid 90’'s. W#ll,see all irregularities we have to go through al
retrospective development of age and sex compositithin estimated period in a row below.

Fig. 34 - Estimated population composition by ageral sex in Kazakhstan, 1950-1995 according to the ied
Nations World Population Prospects the 2008 revisio

100+ | 1950 | [m Males B Females]] 100+ | 1955 | [m Males ® Females]|
95-99 —— 95-99 ———
90-94 90-94
85-89 85-89
80-84 80-84
75-79 75-79
70-74 70-74
65-69 65-69
60-64 60-64
o 55-59 @ 55-59
2 50-54 D 50-54
< <
45-49 45-49
40-44 40-44
35-39 35-39
30-34 30-34
25-29 25-29
20-24 20-24
15-19 15-19
10-14 10-14
£ 5-9
0-4 0-4
600 400 200 0o 200 400 600 600 400 200 0 200 400 600
Population (thousands) Population (thousands)
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Second World War affected the population age amdsseicture as we can see from the left-hand side
graph related to 1950 year. Where we may obsemiekiiig and highly irregular age structure than in
any other age pyramids. Less number of age groby92elates to the cohort born during 1925-1930’s
which corresponds to the industrialization periadKiazakhstan. Even more dramatic next 30-34 age
groups due to “famous” collectivization of “Golosfigs reform” when many Kazakh families ran away
from punitive expeditions who collected all foodddivestock resources, they migrated to China, @ént
and South-Central Asia (Uzbekistan, Afghanistarrkimenistan, Iran, Turkey etc) they did not want to
give everything they had and putting it to the idgaal sanctuary of Bolsheviks (History of Kazatdrs
2000). According to historical data at least aimnillpeople (250 thousand households) were gonefout
Kazakhstan during that period this caused famifid®21, 1928-1933 when at least 2 min. people died.
As we know Kazakhs are naturally nomads and shadpharses were the main food resources (even
nowadays less things changed in this respect)y sbebyear 1933 total livestock number decreasetilby
times! and consisted 4.5 min. compared to the plegtivization period with 40.5 min. livestockso 8o
food no resources to survive this directly mirrarsthe graph of 1950 for the mentioned age groups.
Generally speaking all cohorts born from 1905 t8519 were suffering from all kinds of political izxse
reforms: collectivization, industrialization whictaused in its turn femines and massive emigration
abroad. The higgest cohort is the age-groups df4lthey were born in 1936-1940 right before the WWI
(History of Kazakhstan, 2000). However, it looks paradoxical in the sense of childbirth in greater
volume during pre-war period having in mind allstimass repression. A hypothesis may be suggested
that people likely “feel in the air” upcoming chasgand somehow start to prepare themselves taceepla
and raise the number of population. Neverthelessfdtt that people usually starts to replace lost
generation afterwards which we will observe in 1:9870’s age pyramids. Summarizing all this we may
also suggest the fact that Kazakhstan’s territomg wot under direct strikes of the battlefield befor
during the WWII, being just a warehouse helped petan of Kazakhstan to save and raise population
afterwards.

Fig. 34 - continued
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The figure related to 1955 is the direct imprintlid events we have mentioned above. The mostedffe
generation 30-34 went through five-year intervadl @mtered 35-39 age groups being the shortest age
group in the age composition. An interesting féettteven women were affected in this age group in
smaller proportion of course, but never since thizie were at such low level. Same big cohorts9d1
1945’s are observed in ages 15-19. Figure relate@960, age and sex composition displays same
shortened 40-44 age groups (most suffered generfation collectivization and caused famine) espécial
among males, age groups of 20-24 (born during tleewar times) tends to stay large generation,
however age group of 0-4 born during the 1955-19@0k greater in numbers. This is what we said
before, logical end of the war when people natyrsthrt to replace their lost generations (this atdates

to highest TFR and CBR in all recorded history azKkhstan see table 4 and 5). Attention shall engi
also to the generations born during the 1941-194610 age groups in 1960 age pyramid) whom we
have already mentioned above, their less numbéraffict through all their life-time. In 1965 agach
sex composition of “pre-war generation” moves talgatio 25-29 age groups, “most suffered” generation
upwards to 45-49 age groups. The base for age [yrameffect of “compensation” which will be
observed furthermore for several more generatiprs 1990'’s.

Fig. 34 - continued
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Source: Age and sex pyramid was constructed basedta from the UN WPP the 2008 revision

Highly irregular age and sex composition of Kazakhded to extended mortality risk among males and
partially among women poor living conditions aftee war and during the “Country rebuild” affected t
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higher age groups where very few generatigns
remained. The most recent 2008 revision adjustegs — e

the age groups up to the 100+ by internatiomafss:

world-wide standard due to longer life span and2%

60-64

longevity process, however previous revisionssss

g’ 50-54

kept in mind the average life expectancy for bgthcsa

sexes combined from approximately 55.0 up tog‘;fg;‘

20-24

65.8 years (see table 10) and closing age groupg:
was 80+. os

0-4

However, it is not clearly visible using as the PP otmion thousansy 0
closing group 80+ to what extent life expectancy  souwce: sge and sex pyramidwas constructed
improved over the estimation period. Thereforeasw based ondata from the UN WEF the 2002 revision
decided to take only the most recent 2008 revision’

age and sex composition with 100+ closing age grohp following table 20 and 21 is the comparison

between the age distribution of population in Kdmstin and its changes between the earliest 1996 and
the most recent 2008 revisions.

Tab. 20 - Estimated age distribution of populationin Kazakhstan according to the United Nations World
Population Prospects the 1996 revision

Age distribution 1950 1955 1960 1965 1970 1975 1980 198590191995
Percentage aged 0-4 111 13.7 152 147 119 116 115 1184 9.3
Percentage aged 5-14 233 179 21.0 242 257 23 209 202 220.5
Percentage aged 15-24 19.7 211 186 145 171 205 2058 186.6 17.3
Percentage aged 60 or over 10.2 9.2 8.3 8.1 8.2 85 8.2 836 9.8
Percentage aged 65 or over 6.5 6.5 5.7 5.2 5.4 5.7 6.1 579 56.9
Percentage of women aged 15-49 50.2 52.1 47.8 449 46.79 494 50 48.4 50.8

Source: Based on data from the UN WPP the 1996icavi

Tab. 21 - Estimated age distribution of populationin Kazakhstan according to the United Nations World
Population Prospects the 2008 revision

Age distribution 1950 1955 1960 1965 1970 1975 1980 1985 0199995 2000
Percentage aged 0-4 111 137 152 147 119 116 115 115 114 9.2 7.5
Percentage aged 5-14 233 179 21.0 242 257 23 209 204 205 209 | 205
Percentage aged 15-24 19.7 211 186 145 171 205 205 186 1838 18 | 19
Percentage aged 60 or over 10.2 9.2 8.3 8.1 8.2 8.5 8.2 7.8 8.6 9 9.5
Percentage aged 65 or over 6.5 6.5 5.7 5.2 54 5.7 6.1 5.0 5.8 6.5 6.8
Percentage aged 80 or over 0.8 0.8 0.8 0.8 0.9 0.9 1.0 0.6 0.9 1.0 11
Percentage of women aged 15-49 50.2 521 47.8 449 46.7 49 494 504 51.3 522

Source: Based on data from the UN WPP the 2008icavi

Age distribution of population in percentage is thkative form of age and sex composition whiclwa
seeing what age groups is or will be prevailingrabe time. The most interesting for us is the quri
starting from 1985 when the revisions starts taatevdue to data updates. The 2008 revision alsio to
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into account percentage of people aged 80+, howtnerl996 did not. Adding new age group into
consideration was due to once again increasing aunah “oldest-old” age group and relative
improvement of life expectancy at birth. Percentafjpewly born children (0-4) is slightly decreadsd

the 2008 comparing to the 1996 revision. While neamdif adolescence people has slightly increased in
the 2008 by 0.3% in 1990 and by 0.4% in 1995 coetbdn the 1996 revision. Age group (15-24) also
tends to be higher in the end of estimation pefmdthe 2008 revision than for the 1996 one. An
interesting fact in this respect is that, contrgiadrto the tendency in the 1996 revision, thesiewi 2008
has fewer percentage of people aged 60 (0.5% lmwk385, 1% lower in 1990, 0.6% lower in 1995) and
aged 65 (0.7% lower in 1985, 0.1% lower in 199@%.lower in 1995) than in the 1996 revision.
However, all people who aged 80+ in the revisiof6l®as concluded in the age group aged 60+ which
means this relative improvement may not be realiyten of improving situation or gathering new data
age structure. Detailed age distribution of the@@$vision allows us to see 1.1% of “oldest-oldbple

in 2000 which is relatively small number comparthg European countries: like aging Germany with
3.5% of people aged 80+, France 3.8%, Czech Repl#do (The 2008 revision population database).
Of course we can not compare Kazakhstan's agetsteuwith any of the mentioned above developed
European countries, however displayed numbers allgsvto say that overall tendency in aging process
does not occurred yet within the relatively younazikhstan’s population. Another important age group
is the women aged reproductive age 15-49 whichrextlly affects to the fertility indicators. Greate
number of women in these ages means higher prdtigabilat more of them will have children.
Nevertheless the fact that tendency till the yéi2showed relative improvement in numbers compared
to the older revisions it is necessary to look uffenprojections of age distribution in percentagd age

and sex composition for the period 2000-2050 byiomadhigh and low variants available in the most
recent 2008 revision.

Tab. 22 - Projected age distribution of populationin Kazakhstan by medium variant for the period 20062050
according to the United Nations World Population Pospects the 2008 revision

Age distribution 2000 2009 201 2016 2020 20p5 2430 2035 402D 2045| 2050
Percentage aged 0-4 75 7.9 9.4 8.9 8.0 7.1 6.5 6.5 6.6 6.5 1 | 6.
Percentage aged 5-14 20.2 16.4 14.4 16.2 17.3 16.2 146 2 1312.7 12.8 12.9
Percentage aged 15-24 18.0 19.5 186 149 13.3 15.2 16.5.6 1514.0 12.7 12.3
Percentage aged 60 or over 11.2 10.3 10.2 11.3 12.9 14.%5 1 16.8 18.1 19.9 22 4
Percentage aged 65 or over 6.8 7.9 6.9 7.0 8.2 9.6 11.0 9 11129 14.0 15.6
Percentage aged 80 or over 1.0 1.0 1.3 1.1 1.5 1.3 15 217 231 34
Percentage of women aged 15-44 53.1 54.6 53.2 50.3 48.9.1 4 49.1 48.2 45.7 44.0 442

Source: Based on data from the UN WPP the 2008icavi
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Tab. 23 - Projected age distribution of populationin Kazakhstan by high variant for the period 2000-250
according to the United Nations World Population Pospects the 2008 revision

Age distribution 2000] 2009 2019 2016 2040 20p5 2d30 2035 402p 2045]| 2050
Percentage aged 0-4 75 7.9 9.4 9.9 9.3 8.4 7.8 8.0 8.4 840
Percentage aged 5-14 20.2 16.4 144 16.1 17.9 18.0 16.73 15149 154 158
Percentage aged 15-24 18.0 19.5 18.6 14.8 12.9 14.6 16.5.6 1615.4 14.1 13.8
Percentage aged 60 or over 11.2 10.3 10.2 11.2 12.5 13.94.7 1 156 16.5 17.6 19.3
Percentage aged 65 or over 6.8 7.9 6.9 7.0 8.0 9.2 104 0 1111.7 12.4 13.4
Percentage aged 80 or over 1.0 1.0 1.3 1.1 1.5 1.2 1.4 194 228 29
Percentage of women aged 15-49¢ 53.1 54.6 53.2 49.8 47.8.3 4 47.5 47.0 45.0 43.9 44.

Source: Based on data from the UN WPP the 2008icavi

Tab. 24 - Projected age distribution of populationin Kazakhstan by low variant for the period 2000-260
according to the United Nations World Population Pospects the 2008 revision

Age distribution 200 2005 201p 20]5 20p0 2d25 2030 203540202045] 2050
Percentage aged 0-4 7.5 7.9 94 80 6.7 5.6 5.2 5.0 5.0 4.73
Percentage aged 5-14 20.2 16.4 144 16.4 16.8 144 1227 100.2 10.0 9.9
Percentage aged 15-24 18.0 195 186 151 136 159 16.52 1#2.1 10.7 10.3
Percentage aged 60 or over 11.2 103 10.2 115 13.2 1545 1182 20.1 226 26.]
Percentage aged 65 or over 6.8 7.9 69 7.1 84 10.0 11.79 1243 159 18.2
Percentage aged 80 or over 1.0 1.0 1.3 11 15 1.3 1.6 229 23.6 3.9
Percentage of women aged 15-44 53.1 546 532 50.7 5011 551.0 49.4 46.1 43.6 43.0

Source: Based on data from the UN WPP the 2008icavi

Fig. 35 - Projected population composition by ageral sex in Kazakhstan for the period 2005-2050 accding
to the United Nations World Population Prospects te 2008 revision by medium variant
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Fig. 35 - continued
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Source: Age and sex pyramid was constructed basedta from the UN WPP the 2008 revision

Once we already displayed the 2000 age pyramics decided to present projections starting fronb200
to illuminate duplicity in the work As we may seer the 2005 age pyramid the shattered 5-9 age
groups brought fewer age pyramid baseline in its, tiinis is related to the transition period in Kelastan

we discussed above. This age group will be obseagdtie smallest age group over all projectionogeri
Shrinking higher aged groups getting smaller dueatniral decline (most suffered age group entefed 6
64). There are very few males remaining in agefdni@5+ comparing to females aged 85+ and this
tendency will be kept through all projection peri@hsically end of the projection period draws tgbi
country of 2050, where median age grown till theelgt started to affect on population structuradieg

to aging process. Shorter baseline with almostleguag age groups, broader 35-39, 40-44 age groups
affected by transition period people of 60-64 traits to larger group of elderly people aged 65-gHHj
dissorted sex ratio will still be remained a de@diactor by that days. Very few men will surviviéthe
higher ages 85+ (which are common for almost hiathe world’s age pyramids by those days). As we
mentioned above median age increases populatienodgr as well however, population aging likely
will not be a deterministic factor yet, as for emste, in many developed countries (this is will be
discussed in next sub-chapter). Upper boundarya@égtion is on the next figure 36 relating to thigh
variant projection of population composition by agel sex for the period 2000-2050.

Fig. 36 - Projected population composition by ageral sex in Kazakhstan for the period 2000-2050 accding
to the United Nations World Population Prospects te 2008 revision by high variant
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Figure 35or high variant of projection uses

same reference year as medium or low varia
(2000) and assumes that age groups will be big
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pyramids going from baseline to the upward withiffsed on data from the UM WEF the 2002 tevision
projection period. In this respect, we also havietik upon lower boundary of projection variatiofow
variant scenario of age and sex composition preddrelow.

Fig. 37 - Projected population composition by ageral sex in Kazakhstan for the period 2000-2050 accding
to the United Nations World Population Prospects te 2008 revision by low variant
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Fig. 37 - continued
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Smaller born cohorts surpassing the next age greithsfewer people in generation which by the 2050
will have right-hand side graph’s situation. Insthiespect it is noteworthy to mention that agingcpss

in observing graph of 2050 may be clearly defingashrinking initial age structure with greater nianb
of elderly people afterwards. However, developn@rguch scenario is still doubted due to unceraint
level of the produced forecast and reliability aftlered data from the Agency of Statistics of the
Republic of Kazakhstan (reliability assessment balldiscussed in the following chapter 7).

6.3 Other demographic indicators

If the world would not be so full of people and trafshem did not have to work so hard, there wdngld
more time for them to lie on the grass, and theveld/be more grass for them to lie on (Don Marquis)

There are some basic demographic indicators wingdoitance can not be omitted while analyzing the
future population development. Among those we nagiude, dependency ratios, median age and
population density. Each of them presents imporsumplementary information about population
development in the past, nowadays and in the futarthis respect, the proportion of children ardeo
persons in Kazakhstan has much to do with the belah national expenditures on schools, childcare,
immunization and reproductive health as againseedjtures on old-age social security systems and
health care for chronic and degenerative diseake.r@tio of the population aged 65 and over to the
working-age population is a fundamental considemain the design of public pension arrangements
(official retirement age since thé January, 1998 concludes 57 for women and 62 far)raed the ratio
has its micro-level expression in the age structifirdhe family, affecting to the possibilities fprivate
care of children and older persons. Political clmaty also be linked to relative population propors
(Preston, 1984). The following table 24 is the ltdgpendency ratio variation over the revisionsigigs
decreasing total dependency ratio in Kazakhstaminit990-2050 by medium variant.

Tab. 25 - Projected total-dependency ratio in Kazalkstan for the period 1990-2050 according to the Utad
Nations World Population Prospects the 1994-2008 vesions

Revisions/Year [1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
1994 60 58 53 51 48 48 49 51 53 53 54 56 58
1996 58 53 49 46 46 49 51 52 52 53 55 58
1998 58 53 50 47 47 49 51 52 52 53 56 58
2000 51 47 43 43 45 47 48 48 50 53 56
2002 53 47 43 42 45 47 49 48 50 53 57
2004 53 47 43 44 46 47 48 47 51 53 58
2006 53 47 43 45 48 48 49 46 50 52 56
2008 53 47 44 47 50 49 47 46 48 50 53

Note*: Total-dependency ratio was calculated by @nedium) variant only
Source: Based on data from the UN WPP the 1994-g8@8ions

The next table 25 is the child-dependency ratipldis also general tendency for decreasing praporti
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Tab. 26 - Projected child-dependency ratio in Kazalkstan for the period 1990-2050 according to the Utdad
Nations World Population Prospects the 1994-2008 vesions

Revisions/Year [1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
1994 50 47 42 38 36 35 34 33 32 31 31 31 31
1996 47 42 37 35 34 34 33 32 31 31 31 31
1998 47 42 37 35 34 34 33 32 31 31 31 31
2000 41 35 32 32 31 30 29 28 28 28 28
2002 42 35 31 31 30 29 27 26 25 26 26
2004 42 35 31 33 33 31 28 27 26 27 27
2006 42 3% 31 35 3 32 30 28 27 28 28
2008 42 36 34 37 38 3 31 29 29 29 29

Note*: Child-dependency ratio was calculated by gmedium) variant only
Source: Based on data from the UN WPP the 1994-g8@8ions

Tab. 27 - Projected elderly-dependency ratio in Kaakhstan for the period 1990-2050 according to the fhited
Nations World Population Prospects the 1994-2008 vesions

Revisions/Year | 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
1994 9 11 11 13 12 13 15 18 21 22 23 25 27
1996 11 11 13 12 12 14 17 20 21 22 24 27
1998 11 11 13 12 12 14 17 20 22 22 25 27
2000 10 12 11 12 14 17 19 21 22 25 28
2002 11 13 12 12 15 18 21 22 25 28 31
2004 11 13 12 13 14 17 20 20 24 27 30
2006 11 13 12 12 183 16 18 21 23 26 29
2008 10 12 10 10 12 14 16 17 19 21 24

Note*: Elderly-dependency ratio was calculated bg medium) variant only
Source: Based on data from the UN WPP the 1994-g8@Sions

The following figure 38 is the dependency ratiopthyed as the share of population in percentage by
development groups united in three major groupst Orfants and adolescence, 15-64 economically
active and aged 65+ older populations by the mesent 2008 revision. Whereas we may observe
decreasing share of 0-14 age groups for mediunantawith slightly increase of the development group
somewhere between 2015 and 2020.

The development group15-64 is also tends to stdadsease and transmits into raising older group
over the projection period. High variant displaysafier share of older people, however their incedas
still projected while 0-14 and 15-64 age groupsehget bigger share. Low variant presents substantia
increase in older development group with lowerifgre of working age and infant-adolescence age
groups which in fact correlates to the previous digé&ibution in percentage discussed above (ddle ta
22).



Anuar Kerembayev: Changing view on future poputatievelopment of the Republic of Kazakhstan acogrdo the125
United Nations World Population Prospects sincel®@? till the 2008 revision

Fig. 38 - Projected share of population in percentge of Kazakhstan for the period 2000-2050 accordinig the
United Nations World Population Prospects the 2008vision
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Concluding mentioned above features we may
trace major change anticipated for Kazakhstan, High variant (B0-14 B15-64 oot ]
is thus that a transfer of population from th
working ages to ages 65 and over by 2050 W
have such a tendency when at about two persor
of working age will need to support one retiree
and one infant-adolescence person. Kazakhstan**
pay-as-you-go pension system may not be j::
sustainable for such increasing pressure. Because o
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young and elderly people must be fed, clothed, vear
housed and educated, while making little or no Sowree Author’s calod ations hased on
contribution to production. However, dependency datafrom the UN WEP the 2002 revision

ratio being a pure demographic measure of age
structure should be used with caution, evidenceyesstg, for example that an older person provides
support to their adult children (Morgan, Schusted Butler, 1991; Saad, 2001).

Another important indicator is the median age ltis &ge at which 50 per cent of the population is
older and 50 per cent is younger), increases inaneatje capture, in a single number, the aginggsoc
of a population (World Population Prospects: Th@4&€@evision: Volume Ill, Analytical report, 2006).
Kazakhstan among developing countries is classliiedhe UN WPP as “eldering” country. By 2050,
Kazakhstan will be among 89 countries which mag fiie benchmark of median age at nearly or above
40 years. Population aging which is pervasive tgal developed countries is expected to become
common in the developing countries such as Kazakhas well. And it will occur over a shorter time
span than in developed countries. Therefore itge@d idea to look on development of the median age
within a century dividing it into estimation andojgction periods. The following table is an illagton of
the situation in Kazakhstan.
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Tab. 28 - Median age in Kazakhstan for the periodl950-2050 according to the United Nations World
Population Prospects the 1996-2008 revisions

Revisions/Yeal 1950 1955 1940 1965 1970 1P75 1980 1985 [19995]12000
1996 232 233 229 224 218 223 235 246 26.1 27.0 %7.0
1998 232 233 229 224 218 223 235 246 26.1 27.0 27.0
2000 232 233 229 224 218 223 235 246 26.1 269 28.0
2002 232 233 229 224 218 223 235 245 260 27.1 27.9
2004 232 233 229 224 218 223 235 245 248 267 27.6
2006 23.2 233 229 224 218 223 235 237 245 255 26.7
2008 232 233 229 224 218 223 235 245 258 267 37.7

Difference 0 0 0 0 0 O 0 09 16 16 1B

Revisions/Yeal 200% 2010 2015 20p0 2025 2p30 2035 2040 pP043050
1996 29.2 304 318 332 349 359 37.0 382
1998 29.2 304 31.8 332 349 359 370 .. 382
2000 29.3 30.7 322 339 359 374 384 391 397 405
2002 29.4 30.9 324 343 36.7 389 405 414 421 429
2004 29.4 30.3 321 339 365 37.9 402 409 418 425
2006 29.4 29.8 317 328 355 37.4 400 405 412 419
2008 28.8 29.4 303 319 335 349 352 357 370 384

Difference | 06 13 21 24 32 4 53 57 51 4.5

Note*: The revisions 1992 and 1994 are not avaslabl

Note**: Difference was calculated as the differebetween maximum and minimum values of the revision
Note***: Three dots represent missing values.

Source: Based on data from the UN WPP the 1996-2848ions

As the uncertainty in the projections raises mamedast errors may occur, which is evident from the
table above. Since 2035 year, median age deviatbtmeen revisions crosses 5 years and stabilittes ti
the end of projection between 4.5-5.7 years. THieviing figure is the graphical illustration of the
development of median age in Kazakhstan by the -PO@@& revision.
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Fig. 39 — Median age in Kazakhstan, 1950-2050 acdimng to the United
Nations World Population Prospects the 2008 revisio
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Source: Based on data from the UN WPP the 1996-2808ions

An increase in median age occurred over last fiétgrs first of all relates to the declining fetyillevel
which we observed in previous graphs related tiifgrdecline. Since the 1985 median age has degia
among revisions due to different assumption undeglgach revision. In 1950, median age in Kazakhsta
was 23.2 years within fifty years it increased2ifl.7 years (2008 revision) and projected at le¥&8.4
years (2008 revision). With increasing median agihé future comes understanding of how in factlisma
population of Kazakhstan is to struggle with maoptemporary and upcoming demographic and related
to the problem socio-economical and the most ingmbrgeo-political problems. Population density in
this respect serves the best for the foreseealleefypurposes. Population of Kazakhstan within the
boundaries is presented in the following figurehwthe meaning to display possible density presgurin
neighbors.
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Fig. 40 - Population density map of Kazakhstan, Chia and Uzbekistan in 2003.
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guantity of square kilometers of space per head.

It seems that density does not play a big role in

the population development or human behavior,

existing researches say it is not so. And espgciall

for Kazakhstan with little density 5.9 person per

sqg. km (as of 1 January 2010 by the Agency of

e Statistics of the RK) compared by surrounding
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min. people with 369 person per sg. km),
Uzbekistan (27.8 mIn. people with 62 person perksa) (The world Population Prospects: The 2008
Revision Population Database). The maps are disglaghina and Uzbekistan as the most probable
future problematic neighbors. There is a questisesrfrom time to time in the political establishme
Which of those two more dangerous? Which of themenpredictable? From the bigger scale of geo-
politics: it is China, due to new policy called “iGa Western Development” established in 1999, which
clarifies the main component of the strategy tenstfy development of 6 provinces (Gansu, Guizhou,
Qinghai, Shaanxi, Sichuan, and Yunnan), 5 autonsnregions (Guangxi, Inner Mongolia, Ningxia,
Tibet, and Xinjiang — which is bordering with E&&zakhstan region) in transportation, economic and
social sphere and unification of all regions unther aegis of the central government. There is ngthi
bad in such purposes except the fact that theralarest a million of ethical Kazakhs living in Xiang
Uyghur Autonomous District whom we have to takevinbnsideration. As we see from the figure 39,
East Kazakhstan in average has 6 persons per sgqghkenXinxiang Uyghur Autonomous District has 12
person per sg. km. (while total population of XUA®19.2 min. people) by official data of Xinxiang
authorities. However, strong strategical ties viRilissia buffering Kazakhstan from direct expansiust (
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including economic, trade, foreign investments &gi@n) from China. In this respect, another boiler
today is Uzbekistan, uncertain and unstable witlpé&3ons per sgq. km with seasonal demands on water
resources and ethnical pressure along the borgeciedly Ferghana valley with enormous 250 person
per sq. km, it is geographically narrow valley amanountains, bordered itself with Kyrgyzstan and
Tajikistan is characterized with instability anddeispread fundamental Islamic flows, low living
standards and low educational attainment of loeapfe brings this region to be one of the most gintd
future “hot spots” in Central Asian region as p@tiain density in this region increases. Therefoee w
conclude, that Uzbekistan's population density rhaymore dangerous for Kazakhstan even under the
protection of Russia (because Islamic groups de@lly care about the political balance, all theycdre

is ideology — author’s note) than China. Eventho8ghith Kazakhstan may be more resistant for density
pressure than East Kazakhstan due to high populatenmsity itself in that region, it is still more
dangerous from the point of similar religion bebigy close history and ethnical composition (Uzbeks
consists officially recorded half of million peogieday, excluding illegal migrants see table 14kesait
more dangerous than East Kazakhstan where Rugmakiag people prevailed. Of course this is may be
discussed in heat disputes which is not our aimhtdaware decision-makers to provide wise and-4ong
term stable policy with neighbors (which has beeld by President Nazarbayev for almost two decades
now). As we said above, issue of low populationsitgnremains in Kazakhstan over all projection péri
which is seen from the following table 28. And tkisall be considered as one of the key-problems in
spatial distribution of population along borders.

Tab. 29 — Population density in Kazakhstarfor the period 1950-2050 according to the United Nations World
Population Prospects the 1996-2008 revisions

Revisions/Yea] 195p 1095 1950 1d65 1b70 fo75 1980 1985 [1@mm| pood 2005 201p 2015 20B0 2d25 2p30 4035 bo4o
1996 2 3 4 4 5 5 5 6 6 6 6 6 6 7 7 7 717 8 |8
1998 2 3 4 4 5 5 5 6 6 6 6 6 6 6 6 7 7 7 |8
2000 2 3 4 4 5 5 5 6 6 6 6 6 6 6 6 6 6 6 |6
2002 2 3 4 4 5 5 5 6 6 6 6 6 6 6 6 6 6 6 |5
2004 2 3 4 4 5 5 5 6 6 6 6 5 5 5 6 6 6 6 |7
2006 2 2 2 3 3 3 3 4 4 4 5 5 5 5 6 6 6 6 |7
2008 2 3 4 4 5 5 5 6 6 6 5 6 6 6 6 6 6 6 6

Source: Based on data from the UN WPP the 1996-2808ions

The work of Overbeek J. “The population challengafjgests the fact that population density is highly
causative factor. In other words, when populati@nsity is high or rapidly increasing there are
psychological effect afflicting on human behaviardacan be correlated with crime rates, juvenile
delinquency, admissions to mental hospitals andyéuto war (the last point above). Controversially
when density is low so called “density vacuum” noagur, which will be “refilled” by other populatign
(Overbeek J, 1976).

Concluding all mentioned above threats and suggestive have to say that as soon as Kazakhstan
will be driven by friendship and cooperation wittese countries more with stable and predictabl@eaChi
and less with unstable and hard to predict “boilidgbekistan such questions of low population dignsi
would remain in the hypothetical field.



Anuar Kerembayev: Changing view on future poputatéevelopment of the Republic of Kazakhstan acogrdo the130
United Nations World Population Prospects sincel®@? till the 2008 revision

Chapter 7

Reliability assessment of the UN forecasts for Kazakhstan
produced between 1992 and 2008

The qualified decision-making in the field of ecamos, social affairs, employment, education, health
and construction of dwellings cannot stand withekilled, appropriately structured, variant and ithbe
demographic information. (Vano, 2002). But whenhsappropriately structured information are doubted
due to different factors, how to judge its religh®? There is no clear answer given so far. Asdhédris
work “An Appraisal for Policy-Makers” pointed thatEnergy needs...oil supplies...inflation rateke.t
demand for new homes...in concerns like thesecésteng plays a crucial role. Forecasts not only
determine how billions of dollars will be spentdigo commit national policies far into the futuyet, no
one really knows how to judge the reliability ofrédoasts” (Ascher, 1978:23). However, in case of
Kazakhstan it is not question of forecasting err@scluding deviation between revisions which is
normal) but the question of conducted national gses and their results. So before starting the
discussion about reliability assessment of the Wdtipced forecast results let’s investigate thebdity
of censuses conducted in 1999 and 2009 itself.

As we already mentioned in the beginning, censuaslected in 1999 had two different meanings.
First one is demographical meaning which was attemgruly to estimate number of citizens, its age
and sex structure, its distribution by place ofdesce and settlement and many other indicator@9 19
census was the first independent census probablWhisle history of Kazakhstan. It is paradox that
Kazakhstan never ever before has conducted censnsits own. More or less conscious censuses and
attempts on counting how many people have Kazakhsta during the Soviet Union period has been
done many times: in 1926, 1939, 1959, 1970, 199891And we must pay tribute to those censuses and
to the people who conducted them, because censugsesrelatively well-organized, reliable and self-
proof to some extent. Since the gaining the inddpece in December 16, 1991 Kazakhstan had to
conduct its own independent census which of coseseed the second meaning as well. It was a palitic
meaning which used census as a tool to achieveafoeresults”. “The Demoscop weekly” periodical
electronic bulletin publishes the article of Aledan Alekseenko about the conducted in 1999 firssue
in Kazakhstan. Article “About some results of tlemsus in Kazakhstan” (Alekseenko A, 2002) approves
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the political sense of the census rather than despbgcal one. He suggests the fact that curre@q)L9
corrections and discrepancy correlates to the tipation” process and condensed course to
“Kazakhisize” the country. Current estimates show8d7% of Kazakhs while 1999 census retrieved
53.4% of Kazakhs. This is 288,000 more than cur(@@f9) statistics estimated. In 1989 there were
6496.9 min. Kazakhs recorded; natural increase dmtvintercensus periods concluded 1050.0 min.; net
migration of Kazakhs 150 thousand person, thugybrrs to the:
6496.9 + 1050.0 + 150 = 7696.9 or 48.7% of tot@ybation;

While 1999 census registers 7985.0 min. (53.4%plsirarithmetic difference gives us:
7985.0 — 7696.9 = 288.1 thousand “extra Kazakhsthvproves the second meaning of the 1999 census
about putting extra number of Kazakhs to the tstalre of population. And even total populationlitse
discussed in the article: “So, if we trust gathered data published in theltesd the 1999 census, then
in 1989 total population of Kazakhstan was equdl@b99.2 thousand people. Natural increase duhieg t
intercensus years (1989-1998) was 1548.0 thouseole (see the following table 30).

Tab. 30 - Components of population change in thousds in
Kazakhstan for the period 1989-1998

Total Including
Years
increase | Natural increase Migratory increase
1989 154.0 255.9 -101.9
1990 101.8 2335 -131.7
1991 161.2 218.9 -57.7
1992 43.8 200.1 -156.3
1993 -59.6 159.4 -219
1994 -261.4 145.3 -406.7
1995 -13.1 107.5 -238.5
1996 -88.4 87.1 -175.5
1997 -189.2 72.2 -261.4
1998 -134.9 68.1 -203
1989-1998] -403.7 1548 -1951.7

Musabek E. “Demographical and migratory process&&mographic
forecast//Narodonaselenye Kazaxstana, 2000
Source: Estimated by the Demographic Yearbook afaKhstan: Statistical Summary, 1998.

While sum of the migratory increase during the 12898 was equal to negative 1951.7 thousand people.
Thus, total population by the 1999 “had to decrédse 403.7 thousand person and finally conclude

15795.5 thousand people while census counted o#8b3.1 thousand people. 842.1 thousand of
underestimated people (5.3% error which is sigaifty. So 1999 census retrieved two basic problems:
First, overestimation of Kazakhs for as much as P8®usand people. Second, general underestimation
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of the total population for 842.1 thousand peo@leing back to the big deviation mentioned in tHada
16; presented by the UN WPP estimation (correspantth the 2000) of total population we can re-
construct the figure 29 in such way that the défere between the revision 2000 and the estimatatl to
population in 1999 census (16172 - 14954 = 1218 pdnple) can be adjusted in a form:

1)16172 thou. people (the 2000 revision estimatioius 15795 thou. people (the true total
population) gives 377 thousand people, but we baegljust the 1999 census total population to @02
year using the following table 30 below (red cotbreimbers)

2) 15795 (true total population 1999) + 70162 (redtincrease 1999) -123627 (net migration 1999)

= 15742 (total population 2000)
3) 16172 (the 2000 revision) — 15742 (total popola2000) = 430 thou. (instead of 1218 min

people).
Fig. 41 - Estimated deviation between UN WPP the wésion 2000 and total

population in Kazakhstan (2000) by Alekseenko propsal
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Source: Difference based on adjusted total poprats of in Alekseenko'’s
article: http//www.demoscope.ru/weekly/2002/057&dé.php

As it seen from the red bar true deviation betwibenUN WPP the 2000 revision and total populatipn b
the adjusted 2000 year total population is not 1248 but 430 thousand people, thus this 430 thwlisa
can be further considered on the subject of rdiighdf the forecast itself. Taking into accounteth
assumption that the revision 2000 didn't take 1888sus into consideration, we may assume that this
430 thousand people looks reliable and self-confidBecause estimation of total population would be
much lower then 16172 min people, thus error woodd even smaller then 430 thousand people.
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Therefore we have to conclude there is still pnobkxists with the national census data in the sefise
reliability assessment neither then with the UN W@ecasting methodology.

Tab. 31 - Estimated demographical indicators accoidg to the Agency of Statistics of the Republic of
Kazakhstan, 1990-2009

Demographical indicators| 1990 | 1991 1992 | 1993 1994 1995 1996 | 1997 1998 1999
Total mid-year populatior] 1629798fL 163582p2 16451§11426678 | 16334865 1595666 15675819 15480¢35 15184174 1@655
Urban population 930077 9366910 9403993 9343196 916458884367 | 8730331 8635249 8499409 8414472
Rural population 6997202 6991312 7047718 7083282 7172322 7072300 694548315388 | 6688765 6540634
Births in thousands 36208] 353174 33762 315482 3058624 61257| 253175 23235 22238 2175718
CBR per 1000 person 22.2 21.5 20.5 19.3 18. 17h 16|3 1512 14.8 14i57
Deaths in thousands 128576 1343p4 137418 156p70 16(339 86564 166028 160134 15431 147416
CDR per 1000 person 7.9 8.2 8.4 9.5 9.9 10.7 10.f 1044 102 9.87
Natural increase 23350 218850 200094 159412 145285 6904 87147 72218 6806 70162
Natural increase per 100 14}3 1313 12.1 .8 9 6.8 5.6 4.8 6 |4 4.7
Number of marriages 164051 165498 147045 145686 124768 58811 102558 101874 96048 85872
Crude marriage rate 1 1OJE 8|9 8|8 1.5 3 .6 6.6 6.4 .75
Number of divorces 43321 484 49692 45180 41%67 38651 97404 35736 35460 2558
Crude divorce rate 2.3 2 216 244 2|6 2.3 4 171
In-flow migration (internal) 637007 602049 52285 45873¢% 397712 376(96 290831 242636 23249 273747
Out-flow migration (intern| 729579 659735 67911 6777539 8043p1 614491 466369 504024 27372 397374
Net migration in thousands -92572 -57686| -156261 -219026  -4066f9  -238495  -175p38 3&B] -203039| -123627
Immigrants (international 17987 170787 161499 111082 0389 71137 53874 3806} 40624 41320
Emigrants (international) | 272442 228473 31776 3301Q7 4770p8 309632 229412 299455 66243 164947
International net migration -92572 -57686| -156261 -219026  -4066f9 -238495  -175k38 3@ -203039| -123621
Demographical indicators| 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Total mid-year population| 1490164l 14865610 1485105866837 | 14951200 1507476ff 15219291 15396878 15571506 49776
Urban population 839756 8413399 84293B1 8457152 851428814651| 8696520 8833249 8265935 8395108
Rural population 6504075 6452211 6421728 6409685 6432958 6460116 652277163689 | 7305571 7381384
Births in thousands 22205#4 221447 227171 247946 273028 897Z7| 301756 321963 35657  3575%2
CBR per 1000 person 14.9 14.9 15.3 16.63 18.19 18. 19.11 2079 22075 22.45
Deaths in thousands 149718 14786 149381 155p77 15250 7121 157210 158297 15270B 142780
CDR per 1000 person 10.1 10 10.1 10.41% 10.14 10. 10.27 10.p2 9|74 g8.97
Natural increase 7227 73611 77790 92669 120[78 121856 45484 163666 203869 214772
Natural increase per 100 49 5 5|2 6.p2 805 05 44 571p. 13.01 13.48,
Number of marriages 9087 92852 98936 110414 114685 82804137204 146379 13528 140785
Crude marriage rate 6.1 6.3 6|7 7.41 7.p4 8|12 8196 .45 3 B.6 9
Number of divorces 2739 29599 31236 31717 31492 32377  38%8 36107 35852 3946
Crude divorce rate 1. y 2.1 2.18 21 214 234 2|33 4.29 824
In-flow migration (internal) 324141 325276 32730 35734p 3862117 373434 361788 36%137 77890 406251
Out-flow migration (intern| 432448 413438 38931 365648 3834p8 350766 32847 354175 66349 398749
Net migration in thousands -108307 -88162 -620114 -830 2749 22668 33041 10962 117 7502
Immigrants (international 4744 53548 58211 65584 68819 74807 66731 53397 46404 41485
Emigrants (international) | 155749 141710 12022 73890 65530 52139 33690 42435 4%287 83339
International net migratiop -108307 -88162 -62011 -830! 27 226$8 33041 10962 17 502

Source: Agency of Statistics of the Republic of &zstan/http://www.stat.kz/digital/naselsenie/P&tgfault.aspx

The 2009 census also was problematic while the £888us had two main problems: 1) underestimation
of total population and 2) overestimation of Kazgkhhe 2009 census faced much more problems related
to the organizational arrangements, lack of persboarrying the census (planned 65000 respondents),
“furtum” of national budget which led to big cortign scandal and unplanned migration of Head of
Agency of Statistics office abroad, existed dugibsi and missing values or so called “dead souks'ew
not eliminated and sometimes were counted on parpbatimov, Central Asia Monitor, 2010). But the
main and probably the most unsolved problem issihgation with the non-Kazakh ethnicities. Their
rapid decrease is usually explained by migratiarflow or excessive mortality levels. But baseddata
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we presented in previous chapters we must saytligamigration potential already decreased to the
insufficient level to impact in such volume. Sockuirregularity” has to be explained with some ath
reasons. Last 2009 census retrieved another exigardad rapid decrease in non-Kazakh ethnicitiesd A
it is more “prosaic” than the mentioned possiblsans; it is changes in national identificationri@ans,
Ukrainians, Belarusians, etc. were recorded asi@uss&nd Russians were recorded as other European
looking ethnicities. Because relative correctiorRofssians by -2 per cent proves such statemeatiges!
correction here means the correction of nationalitg to misprint, errors occurred during the census
author’s note). Sharp fall in other ethnicities aethtively stable number of Russians (decreasetaue
natural decline mostly, the lowest life expectaanyong the ethnicities, the highest men mortality thu
the circulatory and external-alcohol-related caudedeath 6.2% decrease) give us the chance tanassu
that number of so called “Russians” was “refillédim the other European ethnicities.

The basic results of the 2009 census are publidimaever, the detailed demographic indicators
are forthcoming. Herein some basic indicators aesented.

Tab. 32 — Basic results of 2009 census in Kazakhaast

Mal 1000 | Absolut  Relat
Men Women ales per ) so ) elaive Men [ Women
females increase increase
Total
. 7722.8 8282 932 1022.9 6.8% | 48.3 51.7
population
Urb
roan - 4050.9 | 4588.2 8e3| 1951 | 23% | 46.9 53.1
population
Rural
) 3671.9 3693.8 994 827.8 12.7% | 49.9 50.1
population

Source: Agency of Statistics of the Republic of Kazakhs@@09 preliminary census results

However, even detailed demographic indicators bl released there are many abuses of regulation
occurred during the 2009 census. Therefore, asnbatsaid, this census may be not the true situation
Kazakhstan but the wrecked mirror. So concludings¢htwo censuses we must say that reliability
assessment of the UN forecast results already ddubtthe context of initial data.

Reliability of the forecast of the UN WPP itselfnche judged from the point of variation. More
variants are carried more chances that one of theutd turn into the reality. For instance, mentidne
table 2 variants of projections by the most rec8 revision uses eight variants of projections by
fertility, mortality and migration. Each of the cponents has another eight assumptions underlyicly ea
of them. So higher frequency of the projectionshbigorobability they occur. Presented above results
components and principal results are evidenceaf sariation.



Anuar Kerembayev: Changing view on future poputatievelopment of the Republic of Kazakhstan acogrdo the135
United Nations World Population Prospects sincel®@? till the 2008 revision

Chapter 8

Conclusion

To see clearly and yet not to despair, that mynftj@s what is fitting to our years (Stephan Sweig)

An attempt to snap shot the changing picture opthulation development within a century intervalsw
carried during this thesis. Determined research gio@ its objectives, related questions were usetthe
red-line crossing throughout the work aiming toyide better understanding of the complex view @ th
population development and its estimation and fastiog results produced by the United Nations World
Population Prospects.

A complexity of the task in this thesis was thansformation period disrupted the normal
mechanisms of population development and thusndidet for forecasters to see the tendencies which
might occur or have changed due that very turbelgmeriod. An interesting thing is that the United
Nations forecasting is lonely “reasonable sourcet forecasting the population development in
Kazakhstan today.

In this regards, we have to conclude, that Kazakbhsistatistics has many things to do within these
upcoming decades, due to improvement of the regisir system: re-arranging the database, paying
much more attention to details of monitoring, exeguand publishing “user-friendly” materials. Getf
rid of the “infant diseases” like “budget furtuniplaying with numbers” and finally establishing ttraly
first School of Forecasting under aegis of the tingliand monitoring the future population developine
organ which would unite high-skilled staff with ntidisciplinary background. However, all mentioned
here a general suggestion has to be taken intauateuth the respect to the United Nations World
Population Prospects and their standard input-eytptameters to establish really comprehensive and
well-organized statistics. Thus, we have reaches pbint when retrieving the summary of the
characteristics would be necessary for furthernudision.

An identification of the retrospective factors udhced on the population development in the
process of declining overall fertility from leved$ 4.4 children per woman (1950-1955) within naftyf
years brought level of TFR to 2.0 children per wanj#995-2000) and clearly signaled that Kazakhstan
is approaching the benchmark of the replacememrt lefvfertility (2.1 children per woman) and furthe
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development may face TFR close to 1.85 childrennmenan as assumed by medium variant of the 2008
revision for the terminal period 2045-2050. Desphe fact, that undoubtedly temporary increase of
fertility has occurred (in 2000 TFR was equal t851.in 2005 TFR was equal 2.22, in 2007 reached to
2.46 live births per woman as officially reporteg the Agency of Statistics of the Republic of
Kazakhstan). This is due to the combined effeatafized postponed earlier parenthood 1990’s namely
by those who were born during 1970's and intendiedility among cohorts of women born
predominantly during 1980’s.

Reproductive role of fertility has changed in mitar way when crude births rate value has fallen
from 33.2 births per 1000 population in 1950-19%6ta the 16.2 births per 1000 population in 1995-
2000, and is projected to decrease to 12.5 birénslp00 population at the horizon period 2045-2050
according to the same medium variant. The resultimgsequence of occurred changes is illustrated by
decreasing the total number of live births from 888 in 1990-1995 up to 222,000 in 2045-2050.
Population growth rate reaches such a few levéhaase when it almost has no effect on population
development (expected annual growth rate is aetred of 0.05% in 2045-2050).

Regarding the mortality development, we could $ej trude deaths rate controversially to crude
births rate is expected to remain on same or atitateme levels in 2045-2050 (10.8 deaths per 1000
population) as it was in 1950-1955 (14.4 deaths1@&0 population), regardless expected decrease of
overall mortality development. It is simply the wdsof population ageing when proportion of those
exposed to higher risk of death is growing. Fromsame reason the total numbers of deaths aretegpec
to increase from 105,000 for both sexes combinetOB0-1955 up to 193,000 thousand in 2045-2050.
While infant mortality rates vise versa were amelly will be significantly downwarded (110 deather p
1000 live births in 1950-1955 compared to assum@é& Heaths per 1000 live births in 2045-2050)
mostly due to improvements in medical and sociakcabstetrical services and neonatal and post-
neonatal care. Life expectancy should rise for malp to 71.0 and for females up to 79.2 years
correspondingly in the projection horizon. Whilepdzetween sexes would narrow till the 8.2 years (UN
WPP the 2008 revision). And this is response tagsimed improvements of socio-economical situation
in general and living standards in particular.

The decisive role of migration component which wafecting equally to the population
development as the remaining two components: nityrtahd fertility during the transition period walil
start to decrease in forming the vector of popatatevelopment in mid-term and long-term perspestiv
The negative net migration at the level of 20 tlamaspeople annually assumed for the bigger patieof
projection period would hardly allow maintainindjtle population growth until the end of the prcijen
period. It is likely that outflow potential wouldelgone by that time and will have only limited iropan
the situation with population change. Improved sagonomical factors would not “push-out” people
away from the country but attract some labour famuaigrants to the country initiating the integoetiof
a higher number of foreigners (possibly from Chitlzbekistan, Iran, Afghanistan, India, Pakistan,
South-Asian countries with different cultures). $ha0 thousand of negative net migrants could & le
or even do away with the reality.
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All expected components of development describenvalwill accelerate ageing process and
influence substantially to the changing age and samposition of population through the socio-
economic situation within the country. This progeshich is generally irrevocable, cannot be ceased
only alleviated. The expected demographic develapnell bring several remarkable changes into
question.

e Will Kazakhstan by the 2050 be ready to the sitmathen at about two persons of working age
will need to support one retiree and one infantiesizence person?

e Will Kazakhstan society be prepared for the inoeezfshe share of older and “oldest-old” people
with the respect to the pay-as-you-go pension systhich might not be sustainable for such
increasing pressure?

Answers or better say solutions to the mentionexyalvemarkable questions will be directly dependant
on which population development route Kazakhstanldvahoose. It can be assumed that starting from
middle period of projection (2015-2030) populatgmowth dynamics will start to cease. The evidernice o
that quinquennial population growth which would esteed 200 thousand people after 2015-2020 was
discussed in the part devoted to the projectiossli®of total population.

Today it is very hard to say at which level andvant extent the cease of growth will occur, the
“uncertainty cloud” increases as the projectedZwriincrease. Moreover, retrieved facts of statibti
errors due to the different mentioned above readonsot let to carry a reasonable forecasting based
the input parameters of national data gained by de&oennial censuses which once again retrieved
unpleasant facts imprinted on the level of trusthe gathered data as the variables for a prosgecti
modeling. Confrontation between the produced redhié United Nations World Population Prospects
and presented national data retrieved the fact ihaically, none of the produced forecasting result
between the 1992 and 2008 revisions could be jugdgsiively on the basis of conducted census result
“Errored” inputs can not bring better outputs. Adglito natural uncertainty underlined by past two
decades of sweeping changes of all components mil@iion development we cannot reach anything
other than the forecast uncertainty well illustdaby the results corresponding to the high and amdi
scenarios of total population growth. They are abtarized by high disparity, so high that it isieato
speak about an unconfidence rather than on corfidaithile medium variant of the forecast expects at
about17,848thou. people, high variant displag8,744thou. people, and low variant oril$,295thou.
inhabitants in the year 2045-2050. This is the sifjthe unconfidence where “conditional” numbers ar
varied among each other for a dozens of per cent.

Interdisciplinary relations with economy and gedtcs also helped in great extent to consider
possible changes in socio-economic and politichesgs. Geopolitics and economy goes along with the
demographic knowledge implied.

The main feature that really makes Kazakhstarewdfft from the other countries is that we have
been tracing evolution of first demographic traositwith fast pace of change in all components of
population development and that was accompaniegabyful transformation period, which none of the
Post-Soviet Union countries experienced in suclimel. Kazakhstan’s relatively small population with
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shattered age and sex composition will be veryigemswithin the projected forty or fifty years to
internal and external influences such as in-flowpaftential settlers” in the context of populatidansity
danger from neighborhood (China, Uzbekistan, Paistc.), rapid change in fertile and marital bébrav
accompanied by stagnating mortality could possitiyake the mechanisms of positive population
development.

Not only the changing view on population developtriggelf but also the changing view on this
phenomenon is a very important matter which is ot by one day; it is long-time activity where
internal deviations within the UN WPP were cleaglident. Deviations among the UN WPP revisions
raised another very important question — evaluatibrithe inputs for the projection model. As we
mentioned above initially input parameters are dgedibso what to do further? What kind of future
prospects could be possibly formulated here afibglegtening such issues? Raising such questionsdwou
be logical response to the suggested facts dunmghiesis. However, to cope with the situation famch
reasonable perspectives on mid and long-term tierg a staff with multidisciplinary background is
requested, the new approaches to evaluation opapelation, family, social, economic and migration
policies impact will be required as well. Moreovere could possibly speak about new population
counting necessity as soon as possible due taitimkremarks done on the addresses of 1999 808 2
censuses. Thus, we have little time for seekingn@it solutions for our country; however their
application should start as soon as possible.

In parallel, till now the manner in which journasisand laymen reacts to the current situation in
Kazakhstan shows that even now population mattersillaunderstood by general public and press,
especially when such issues reach a certain Idvadraplexity. The need for more efforts to edudae
public in this area shall be clearly recognizedfieR@éng also to this need this work attempts tolaxpin
comprehensive terms some basic facts about fuwelgpment of Kazakhstan by presenting published
trends in population based on retrospective andppetive analysis of most involved elements. At the
risk of seeming pedantic, we have made some iranssinto interdisciplinary fields of knowledge on
population development.

We feel that an attempt by alarming interested ipubi this problem was done right, a
considerable effort to give truly objective accoontthe processes which shaped the country indkg p
currently is undergoing principal changes and bellprincipally decisive in the future
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Annex 1

Projection techniques for integrating population vaiables in comprehensive planning
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Annex 2

Basic steps involved in preparing the United Natios Population Projections
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Annex 3

Inputs for applying the cohort component method
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Annex 4

Outputs of the cohort component method
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Annex 5

Projections of socio-economic and demographic vatides in comprehensive development planning
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Annex 6

Steps to derive age and sex structure of the natiahpopulation open to international migration at
the end of projection interval ttot + 5
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Annex 7

Oil and gas transportation map of Kazakhstan, 2008n the context of geopolitical balance with
neighboring countries and possible movement of petgalong the energetic routes
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Source: http://www.wild-natures.com/photo056.html
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Annex 8

Brief summary of demographic indicators according 6 the United Nations World Population Prospects the
2008 revision

Beginning Transformation End of Index
Components of development of study period study | 1990-199p/ 1995-2000/ 2045-2(|50/
1950-1954 1990-19951 1995-2000 2045-2p50 1950-31955 195B711950-195%
Fertility
Total number of live births (in thou) 244 335 251 222 713 103 91
Crude Birth Rate (per 1000 population) 33.2 20.6 16.2 251 62 49 38
Total Fertility Rate (children per woman) 4.4 25 2.0 851 57 45 42
Population change (in thou) 258 -121 -194 9 -47 -75 3
Population growth rate in percentage 35 -0.75 -1.26  050. -21 -36 1
Net Reproduction Rate (daughters per woman 1.90 115 091 0.88 61 48 46
Percentage of women aged 15-49 (in percentage) 502 9.7 4 52 441 99 104 88
Population sex ratio (males per 100 females) 93.4 7 93. 92.8 914 100 99 98
Mortality
Deaths both sexes combined (in thou) 105 154 180 193 147 171 184
Males (in thou) 63 82 100 94 130 159 149
Females (in thou) 42 72 80 98 171 190 233
Crude Death Rate (per 1000 population) 14.4 9.5 11.7 8 10 66 81 75
Life expectancy at birth both sexes (years) 55.0 655 63.0 75.3 119 115 137
Males (years) 50.2 60.5 57.5 710 121 115 141
Females (years) 60.6 70.3 68.9 79.2 116 114 13
Infant mortality rate (per 1000 live births) 110 51 43 10.5 46 39 10
Migration
|Net migration both sexes (in thou) 119 -302 -264 -20 4-25 -222 -17
Net migration rate (per 1000 population) 16.2 -18.6 7.11 -1.1 -115 -106 -7
Age and sex composition
Total number of population (in thou) 7348 16228 15442 7826 221 210 243
Males (in thou) 3549 7850 7434 8509 221 209 240
Females (in thou) 3799 8379 8008 9316 221 211 24
Aged 0-4 (in percentage) 12.4 103 84 6.3 83 67 51
(Aged 5-14 (in percentage) 20.6 204 20.4 12.9 99 99 63
[Aged 15-24 (in percentage) 20.35 17.0 17.6 125 83 86 61
/Aged over 65 (in percentage) 6.5 6.6 7.0 14.8 101 108 22B
/Aged over 80 (in percentage) 0.8 1.2 1.2 3.3 150 144 406
Median age (years) 23.3 265 27.4 37.7 114 118 16
Population density (population per sqg. km) 3 6 6 7 200 200 233

Source: Based on data of the UN WPP the 2008ioevis



