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Syllabus for MA/M.Sc Economics
Forth Semes

Optional (A) -
Populatmn and Human Resource Development

Unit - 1: Basic Theories and Concepts

The Multhusian Theory of Population - Theory of Optimum Population -
Theory of Demographic Transition - Population as Limits to Growth and as
‘Ultimate Source’ -Sources of Papulation Data - Population Pyramlds
Popalation Change: Concepts and Measurement - Characteristics of Indian
) Populatzon as Revealed by the Latest Census. :

“Unit—2: E!ementa of Vlta! &tatistics

Vital Rates: Measures of Femhty —Crude Birth Rate, General Fertility

Rate, Age Specific Fertility Rates, Measures of Reproductivity — —Total .
Fertility Rate, Gross Reproduction Rate, Net Reproduction Rate —

- Measures of Mortality — Crude Death Rates, Age Specific Death Rates;

Concept of Infant Mortality Rate, Life Table —Concept, Types and Uses, -
The Different Columns of a Complete Life TFable.

Unit-3: Economlcs of Educauon

Education and Human Resource Development - E.ducauon and Econonuc

.3 Dcvelmmcnt—Cost—-Bmcﬁt Analysis of Education — Measurement of Costs -

—Measurement of Benefits — The Rate of Return of Investment in Education

—Social Rate of Return o Investment in Education - Public and Private -
Financing of Education: Criteria for Adequacy of Education Finance, -
" Traditional as well as Modern Concept of Adequacy — Financing of

" - Education and Equity ~ Financmg for nghcr Educatson in indaa and its
: Pmbloms oy :

. Unit—4; Manpower Planning

Significance and Problems, Measurement — Manpowchcamnd and Supply :
~Methodological Issues in Estimating Manpower Demand andSupply—
Input-Output Method in Fotecasting Manpower Requuemcnt —Educational
- Planning and its Economic Aspects, Meaning and Concept of Brain Drain )
~Brain Drain and Under—devcloped Countries — Cost of Brain Dram
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Paper !ntroductian' :

This paper contains four units cica!mg with vanom. issues of
‘population. '

Unit1 : Basic Theories and anbépts
Unit2 Elements of Vital S tatistics . |
Unit3 : Economics of Education

Unitd

e

Manpower Planning

Unit 1 deals with the various concepts of and theories of population
like the Malthusian theory, theory of demographic transition etc. - -
Besides the also contains sources of population data and the

characteristics of the Indian population as revealed by the latest

census. Unit 2 is about the various measures of fertility, moftality

and reproductivity. Further the unit deals with-concept of infant

mortality and the meaning, various columns and uses of life table.
Unit 3 is about economics of educauon and its relaﬂonshm with
human resourcc development and economic development. Further -
this unit deals with the cost-benefit ana!yszs of education, the
cntcna of ﬁnancmg education and financing of higher educam)n
inIndiaand its various probiems In unit 4 the manpower planning
- and its various aspects like mgmﬁcance and problems of man power
planning are discussed. Funher the units discusses the Input-Output
Method in Forecasting Manpower Reqmremem and the meaning |
_ and concept of brain drain and cost of brain drain. |
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Unit- 1
BA.SIC THEORIES AND CONCEPTS

Contents:
1.0 Introduction
1d Obje:cuvcs ' y
1.2 TheMalthusian Theory of Pnpulanon
~ . 1.3 TheMaithusian Population Teap
1.4 The Theory of Optimum Population
- 1.5 TheTheory of Demographic Transition 5,
' 151 De:mograph:c"i‘mnsmon IuDevelopcdandDevclopmg
Countries
16 Population 25 Limits to Growth and as ‘Ultimate Scuroe
1.7 Sources of PopulationData '
1.8 Popu]anom Pyramids.
1.9 Population Change: Concepts and Measurement
1.10 &msucsomePqnﬁaﬂmasRem!edbyﬁmlmCmsas
. 1.11 Self Assessment Questions
- 1.12 References/Suggested Readings

1.0 lntrodm:tmu

Sincetime mzmemonai -;cholsxs and thinkers have concerned themselves
‘with the population question. There has always been difference of opinion,
- specially as they related to the size and growth of human populations.
‘Sometimes a large and rapidly growing popuiation has been considered to
desirable as a source of nation’s strength and wealth; while other viewed
population growth as hindrance to a nation’s growth. Itis worthwhile to
" trace the thinking of different scholars with respect to population phenomena.

: 'i}wpapu!zmcn theory can be considered tohavcchangedme;ghteen century
- with the published work of Themas Robert Maithus. In this unit the various
theones relating 1o population theories are discussed.

11 Objectlves

This unit aims to provide the Jearner the knowledge the basic theories of
pmﬂananand vanouscomeptsassocza:ed withit. [t includes the Malthusian
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" Theory of population, the dpt_inium population theory and the Theory of
Demographic Transition. Besides atternpts has been made to identify the -

~ source of ﬁopulatio_n data and idea of population pyramids and concepts
and measurement of population change. The characteristics of Indian
population as revealed by the latest census is also tried to identify,

L2 " The Malthusian Theory of ?opulgtion ._

 The Malthusian theory of population highlights the importance of population
changes as an integral and dynamic factor in the organic.development of the
human society. : oy '

Thomas Robert Malthus (1766-1834) first made a sysmmétic study of
population in his book “An essay on the principles of ‘population™ as it
affects Lie future improvement of the society, He laid two postulates in his_
book. First, food is necessary for the very existence of human being. And
= second, the passion between the sexes is necessary and will remain nearly
in its present state. = FC L
It was assumed that there is direct positive correlation between population
growth and standard of living, Further, law of diminishing returns operates

agriculture. Taking these for granted Malthus, states that the power of

population is indefinitely greater. than the power of earth to produce
- subsistence, He further states that population when unchecked tends to
. increase in a geometrical rafio, whereas food supply increases in a siow
arithmetical progression. o B
- Given these two ratios, Maithus points out that poputation will double itself
in25 yearsi.e. in 150 years population canincrease 64 times its original
number, whereas food supply only 7 times. This creates imbalance between
~ population and food supply. This is shown in the figure below. i
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Inthe figure, population growth in geometrical progression is measured.on
vertical axis and food supply in arithmetical progression is measured on
* horizontal axis. When the food supply is 1 population growth is 1, when the
food supply is 2 population growth is 2 and when the food supply is 4,
population growth is 8. Thus, an imbalance is created and tius sort of
imbalance raises the population curve upward.

But in the real world situaticn the poputation does not double ;tsclf in25
years which according to Malthus is due to positive and preventive checks.
These are powcrfu% chccks that are constantly in opemn_an to obstruct

population growth:

Tha preventive check% am applied by men to bring down orcont;mi birth -
rate. This includes moral restraint and vice as voluntary checks basedon
man’s reasoning facuities. Malthus described moral restraints as assistance
~orpostponement of. mamage arid artificial restraints. If people fail tocheck
- the growth of pcpuianon by preventive checks, positive checks operatein
the form of misery, vice, famine, war, disease and other natural calamities

- which tend to reduce population by i mcrcasmg death rate. Thereby, a balance
between population growth and growth of food supply is achieved.
According to Malthus, positive checks are crude and ina modern ci whsed -
society, preventive checks are always_m operation.
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(.nucisms
The Malthusian theory of popu!aucn is cnnmwd on the follomng grounds:

1. Michael Thomas S addlcrcnuasad Malthus1an theoq.r of pog)u!at:on on
: 3 main grounds. :

. {a) According to Malthus tribal wars arise out of pressure of
poputation on land. But according to Saddier such wars anse _
out from super-flows wealth.

{b) According to Saddler, an addition to po;)ularjon will mean an

addition to subsistence on the law of i increasing returns. And * -

Malthus was criticised as he overlooked the age-composmon:
ofthe papulannn S

(©) Lastjy,Majthus1gnoms1mnugranonaaasourccofp0pt.lanon. -
growth.. '

2. Malthus is not consistent in the use of the terms food and subs:stcnce.
- Sorm-tames he refers food as the limiting factor of populauan, while.
again at othertimes he refers subsistence as the limiting factor, -

- 3. Thereis no direct positive correlation between standard of lmng and
population growth, As the standard of living rise people desirc fora -
better standard of living and many will prefer acar to a baby.

4. Ma}thus ignores the effects of scientific mnovations and d:scovcnes. :
which could fight the law of diminishing returns.

- 5. Malthus was afraid of too much of population growth. But he could
forsee the beneficial aspect of population growth.

~ Despite weakness, the Malthusian theory of population cannot be said to
be completely wrong. Malthus was correct when he pointed that rapid
. growth of population if not checked, human prosperity would suffer. Malthus

~ can becredited for lifting the theory of population from field of social '_
speculation to the field of soc:a! science. So, he is labelled as the “real
father” of modern population study So, his theory remains largely valid
even today, asit had been in the past.

13 TheMalthusian Population Trap

Malthus pnstu!dibd auniversal tendency for the population of acountry,
- unless checked by dwindling food supplies to grow at geometric rate. At
the sametime food supplies could expand only at ari ithmetic rate because of
dirmmshlrg returns to the fixed factor, land. Because the growth in food
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 supplies could not keep pace with the growth of population, per capita
incomes would have atendency to fall so low as to lead to a stable population
existing barely at or slightly above the subsistence level. Malthus contended
that the only way to avoid this condition of “absolute poverty” was for the
people to engage in moral restraint and thereby li mit the number of their
progeny. & . ' _
Modern economists have called this Malthusian idea of a population as
‘Jow-level equilibrium population trap” or simply the ‘Malthusian Population
Trap’. Diagrammatically, the basic Malthusian mode} can be illustrated by
comparing the shape and position of curves representing population growth
rates and aggregate income growth rates when these two curves arseach
plotted against levels of per capita income as shown in the figure below.

»~
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On the vertical axis, we plot the percentage changes, both positive and
" negativein the two principal variables under consideration i.. total population
' and aggregate income. On the horizontal axis, are the levels of per capita

income. The population growth curve is represented by “P/P and income

growth curve’by “Y/Y and levels of income by Y/P.

At a very low level of per capita income Y, the rate of population change
will be nil, and a stable population will exist. Y, thus represents the concept
of ‘absolute poverty. Birth and death rates are equal, and the population s

" parely holding its own absolute level. This situation is analogous to stage L
of the demographic transition theory. At per capita income levels beyond
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- Y, the population size is assumed to increase under the pressure of falling -
death rates. This provides impetus for an expanding population i.e. stage IL.

The population growth achieves its maximum rate, roughly 3.3% at a per

- capitaincome level of Y, It is assumed to remain at that level until much
higher per capita income level is realized. Thereafier, in accordance with
stage ITl of the demographic transition, birth rates will begin to decline, and
the population growth rate curve becomes negatively sloped and once again
- approaches the horizontal axis, _ : ; <5 ;

Now, if aggregate income (total product) s rising faster, than by definition
per capita income must be increasing. But if total population is growing
faster than total income, per capita income must be falling. In the figure, the
rate of aggregate income growth (“Y/Y)is assumed at first to be positively
related to levels of per capitaincome, ie., the higher the level of per capita
income, the higher the rate of increase in aggregateincome. Beyondacertain
- percapitaincome Y, in the figure inthe figure, however, the income growth
rate curve is assumed to leve] off and then being todecline, which is the
pointof diminishing retums in the Malthusianmodel. -
The curves of population growth rate and income growth rate are so drawn
that they intersect at three points A, B and C. Point A represents the
Malthusian population trap level of per capitaincome Y . It is a stable
~ equilibrium point as any small movement to the leftor right of point A will
cause the per capita income equilibrium point to return to Y,. Weknow that
whenever population is growing faster than INCOme, per capita income must
According to the neo-Malthusians, poor nations will never beabletoraise
much above their subsistence levels of per capita income unless they initiate
~ ‘preventive checks’ on their population growth. In absence of such preventive
checks, Malthusian ‘positive checks’ on population growth will inevitably
provide the restraining force, - ' ca
Besides, as seen in figure, point B is an unstable equilibrium point. If per -

capita income can somehow jump from Y, to Y, before Malthusian positive -
checks that theirtoll, It will continue to grow until theotherstable equilibrium -

point C at per capita income level Y, is reached. Point B is an unstable
. equilibrium point in the sense that any movement to the Jeft or 1i ght will
. continue until either A or C is reached. '

Check Your Progress:

1. Whatis the basic thrust of Malthusian Theory of Population?
2. Whatis the Malthusian Population Trap as defined by the economist?
' (10)




1.4 TheTheory of Optimum Population

The theory of optimum population evolved out as strong reaction to the
Malthusian theory of population, economists like Sir Edward West, Prof. .
Sedgwick, Dalton, Lord Robbins, Carr-Saunder were prominent advocates
of this theory. This theory takes into consideration the entire economic
aspects related to population, economic conditions etc and tries to Jay down
desirable norms regarding pcrpuianon optimum population refers toastaté
where thc population is neither more nor less than the socially dcs:rabie
level.

Unlike Malmusianﬂmy. the optimum theoty does not establish relatiorislajp
between population'and food supply. Rather, itis concemned with the rejation
“between the size of population and wealth production. This theory is thus a
practical ﬂwywhmhsmdmlhcpopmanonpmb}mn in the light of economic
oon(htton.

According to this theory every addmon in populauon lsnotanevﬂ because -

‘an increase in population is desirable or undesirable is governed by the
prevailing economiic conditions of the coumtry. Inan under populated country,
an increase in population will be an asset, whereas in an already over
populated country an increase in population is undesirable.

The concept of optimum population has been defined differently by different
writers. According to Dalton, “Tt is that population that gives the maximum
income per head.” Again according Robbins, “Optimum population is that
which makes maximum returns possible.” According to Carr Saunder,
_“Opnmum population is that population whzch prodm:es the maximum
| economic welfare.”

' 'Ihus,ﬂmeapumumthemycf population mestoxdenufyt}mzszzcofpomﬂanm '
ofa country that is economically desirable and that which maximises per
capita income.

. Assumptinns
Y - Itassumthatﬁeproporﬁmofﬂwwmhngpopmauontoﬂmmai
~ population remains constant as the populat:on of the country
~ increases. _
2. It also assumes that the populaxlon rise takes place on the

background of constant technology, natural redources and capital
stock. :

(11) .




Gwcn these assumptions populauon istobe seen as the manpowcr required
for exploitation of the natural resources and promote economic growth. As
long as the optimum point is not reached the nation shall not be able to-
exploit the natural resources properly and fully. On the other hand, when
the population crosses that point, the nation would not get rnaximum retumn -
‘because the burden on other resources will tend to be heavy and become
T dxsprupomnnatc.At Lhcoptzmmn point the resgurces are fully utilised which
_ givesthe ideal combination to factors of pmducnon Italso helps in suitable
specialisation and division of !abour According to Cannon, at any given
time an increase in labour is attend by i mcmasmg in labour is attended by
increasing returns and' bcyond that point it is attended by diminishing -
~ proportionate returms. A given size of population will yield per capita income.
So, Iongas population increase is accompanied by increasein percapita -
 income, the increase in population is desirable. However, once the per capita _
income decreases with increase in population, it becom undesarahlc for
 any furtherincrease in populauon :

T .  Fig.1.3

Pet Capite Income

o
v
b

" Population .

In the figure, tbe size of the population is mcasuxed horizontally and the
average product of labour vertically. As population i increases, the average
productivity of labourincrease upto OP. At OP size the average productivity
of labour is the highesti.e. PM. BayondOPanyﬁu'&zermmeasc inpopulation
leads toafall in the average productivity of labour. So, OP represents the
optimurm size of population and PM is the maximum real income per head.
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Any départura from optimum population will result in a situation of
ma]ad;usmwntmmewonomy : T

'Dalton gives a formula to measure the dcgme, of dcv:at:on from opnmum
point. The formulais—

M= A-0/0, where

M is the maladjustment; A the actual pﬁpuianon ‘and O the optlmum

populanon When M is greater than zero, i.¢., M>0, when M is positive,

' the country is over populated. When M is equal to zero, i.c., M=), the

country has optimum population. And when sticss than zero, i.e. M-c(}
negauve. the country is underpopula!ed

Critlcmm

opnrmun theory of populanon is an improvement over the Malthusiari
'ﬁwyofpopﬂmomyct&mamm&fwswhmhmmmmﬂ
‘significance. Son‘ncaf!hcshmﬁmmmgsofﬁmmotympomwdbelow-— :

‘1. Ttisbased on the assumption that population change takes place _
~ under constant technology, neutral resources and capital stock.

However, in a dynamic world they change very fast. Asaresult the

opumumpupulanon is not a static point but shifting optimum based
" on the meirger of science, tcchnoiogy and human lcnowledge and
wisdom.
2. The populauon optimum from economic point of view may not be'
- gptimumn fmmpohtxca] ordefence pomtof view. -

-3, Thetheory he‘ps toﬁndwtthcapumum populanon ofaoountry ata
given point of time. But does not give reason as to why orhow
population increases or decreases. '

4. The theory over-cmphasises the material benefits, but ignores other
~ aspects like healthcare, education which effects economic
© 5. Thetheory laid maximum stresson production but ignores distribution.
* Therise in wealth may be concentrated in the hands of few persons
and S0 althaugh per capita income might mglstcr an increase, the
- peoplemight stillbe miserable..

6. Other aspects.of population growth like social, pohncal and strategic
aspects are ignored and much stress is laid on the economic aspect.

a3 -




7. The theory cannot provide a basi§ for public policy of population
growth as it presents oniy an cconomic definition of optimum '
population.

- Thus, the theory of optimum population suffers from some serious defects.
But at the same time there is no denial to the fact that it is definitely an

improvement and stcp forward so far as the theories of population studies
isconcerned. :

1.5 'rhe'rmryafnemogmphic Transition

~ The; pmccss by which fertility rates eventually decline to mplaccmcnt levels

‘has been portrayed by a famous concept in economic demography called
- -the demographic transition. It is a Post-Malthusian developtnent and it
- postulates a three stage relationship between economic development and
population growth with economic advancement of a country, the population
also passcs from low growth to high growth and finally to low and steady
~ growth. The theory largely depends on the process of demographic

regulation which s based on the fact that every society has certainnormsto - -

- guide population growth, which varies from place to place and time to time.

* Any society expecting four (4) or more children expects high population

- growth and those expecting 2 or more expects low popt:lation growth, The
demographers have spoken of certain phascé or stages of the theory of
demographic transition. They referto the demographic balance before, during
and after the transition. With the typology, it is possible to categorisc atl
populations of the world according to this three fold classification, with a
further identification of sub-stages of the middle stage. -

1. . Pre-Transitional Stage
2 Transitional Stage
B Post-Transitional Stage

L Pre-Transitional Stage: In this stage, popuiaﬂcm growth is almost
stationary, as both birth and death rates are very high though the death rates
often fluctuate. During this stage, society has an agrarian peasanteconomy,
with a traditional organisational system. In such a socicty, high death rates
are achieved because of wars, famines, cpldcmxcs and chronic malnutrition,

- whilé high birth rates are supported by social norms and customs regarding
mérriage and mproducuon, with a heavy accent on prolific child bearing.

(14y oo




2 Transitional-Stage: This stage can be sub-classified by ndcntxfymg
three types of situations.

‘(a) Early Transitional Stage: During this stage, d_eath rates start
decreasing, but birth rates continue to rernain at a high level, with
the result that the population grows rapidly. During this stage,
society is successful in gaining considerable control overitsdeath

- rates. But as a corresponding control over the birth rates is not
~ achieved, the natural growth of population is very high.

(b) Mid-Transitional Stage: During this stage, dedth rates continue
* todecline and a decline in the birth rates begin. These birth rates -
~ are however higher than the death rtes, resulting ina fairly high

rate of natural growth of the population.

(c} Late Transitional Stage: During this stage, death rates continge -

 tobe low and further declines are only slight. The important factis

that birth rates remain at a moderate level because of the-

- widespread practice of birth control. With low.death rates and
low birth rates, the population growth is once agam low.

‘3. Post-Transitional Stage: In this stage both the fertility and mortality
rates are lowered as the knowledge of contraceptive is diffused and used .
- universally. ;W

' ~ Thus, these stages reveal that during the earlier stages of the demographic
" transition, population growth was regulated by mortality rates. Once mortality -
is brought 10 a substantially low level, itis fertility which regulates population '
growth. These stages reveal the transformation of a primitive high birth and
high death rate and low income economy to low death rate and high income
economy. Unlike other population theories, the theory of demographic
transition is based on the actual demographic experience of westemn
countries, moving from high mortality and fertility conditions of slow
population growth to low mortality and fertility mnd:uons Zeddmg again to
‘slow population growth.

Earlier demographers such as Landry (in 1909) and Warren Thompson (in
1929) had attempted to construct a typology to describe the transition from
conditions of high mortaiityand high femhty to conditions of Jow mortality.
and low fertility. .

In 1947, C P. Blacker Anemptuzl 10 :dentify the following five pha%s. of the
" demographic transition: ;

1. Thehigh stationary stage characterised by ‘mun birth rates and high
"death rates;

(15)




2. - The early expandmg stage, with falimg birth mtes but rapldiy
decreasing monality, -

3 ﬂmlatecxpandmgsiage,mm fallmg bmhraies butra;xdlydeaessmg
mortality;

4. Thelow stationary stage w:th low birth rates balanced b_v equally '
low mortality; and

- 5. Thedeclining stage, with low rmrtaixty md deaths exceedmg birth.

However, it was Frank W, Notmtcm, in 1945 who presented the theory of )
demographic transition in an almost mature form, with explanations for the
changes in fertility. In that sense, he may be credited with expounding the
theory of demographic transition. Notestein characterised three typesof
populations, aocordmgto their stage of demographic evolution. :

1. Pmﬂanmmﬂwslageof“mmpmndeclnw” whemfm:hlyhasfaﬂm
below the replacement level or those approaching this stage. - .

2.- Populations in the stage of “transitional growth”, where birth and
death rates are still high andngtlusmpud.huﬂwdeclineofﬂm
hmhratem well established.

3. quﬂmnnﬁwstageof“h:ghgmw&lpomual”m ‘zmmxhty '
* ishigh and variable and is the chief determinant of growth, while -
fertility is high and thus far has shown no evidence of a downward _
trend, InthescPOpulanons,rap:dgmwﬂustobcexpectMassoon _

as technical dcvclopnwrns make possible a decline in mortality.-

SmﬂaigSaxhad:dmuﬁedfmrstaﬁdemﬂusdﬂmgmp}ucum'ﬁtm '
that has historically accompanied modern ecanomic development.

The first stage, somunmmﬂedﬂxe}nghﬂucnmnngstags xsmadcedbyhlgh
fmﬂbtymdnmtahtym(abmnﬁpa‘ﬂn&nd)mdbyslowwmrmm
population growth.

The second stage, also known as the cariy expanding or youthful
-demographic stage, when death rate beings to decline but birth rate lags
considerably behmd.'lhzsaocclcmtes the growth of population.

) mmnﬂorlatcexpmdmgstagcofpopulaﬁomschmmsedhydechmng _
fertility (about 20 per thousand) and with mortality declining more rapidly

(about 12 per thousand), Natural increase rates tend to lie betwom 10t0 -
20 per thousand. :

The fourth stage, a]so known as low fluctuating stage is characterised by
low fertility (bmh rates between 10and 20 pcrt]musand)balancedeqnally

(16)




by low mortality rates {death rates of 8 to 13 per thousand) the resultis .
very low natural increase of population. '

" Again, according to Donald Cowgill there are five phases involved in the

- theory of demographic transition.

The first phase was described as “Primitive or Malthusian cycle”, where
the high incidence of rate of growth of population can be attributed to high
birth rate and mortality was govern by natural factor.

The second phase was called the “modern cycle” where both manahty and
fertility declines but the decline in mortality is more rapid than the fertility.
As a result the population increases and when both these rates (i.e. birth’
rate and death rate) are equal the population becomes stable,

The third phase-known as the “future cycle” or “baby boom” phase is.
characterised by stable but low death rates and changing birth rates with.
birth rates often exceeding the death rate. And as such this period was

named as the “Baby Boom” phase. -

The next phase was called the “probable cycle”. This is often common to
the under developed countries marked by high birth and death rates and
birth rate often exceeding the death rates. Therefore, the rate of papulation '
' growth becormnes very mpid.

The last phase was called the “population cycle in the Ieng run”. The rapid
- growth of population is exptained by increase in vitul rates. In the long run
the population growth will depend on the relative effects of the birth rates.

Cnhclsm

The theory of dcmograph;c transitionis w:del)f acccpted asauseful aidin
describing history. Its contribution is, however, considered to be-of limited
_ value,

It is to be noted that this theory is based on the actual experience of the
changes in the vital rdtes in western countrics during the various stages of
their Industrial and economic dcvc]omnen!. However, thecritics of this theory
points out that the experiences of the vanious Eumpcan countries were not
uniform in the sense that the sequences of the stages as described in the
statement of the theory were not thc same.

Anothcr criticism of this theory arises out of the fact that it does not provide.
atheoretical explanation of an important force, viz, ferti hty which brought -
: about the dcmogmphlc transition. y
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More over, it has been asserted that the theory of demographic u-ansmon
cannot rsally be called a ‘theory™. For its does not fulfil an 1mp0nant criterion
of any theory, i.e to extract fundamental processes from a phenomenon and
identify the crucial variables in the process of the fertility decline. Therefore,
it does not have any pwdlcnvc value.

Although, the theory of demogtaphzc rmnsmon does providea sahsfactozy

framework and means for wider empirical generalisations, in the strictest

- sense of the term, the theory of dcmographmc transition cannot reaily be -
considered asa thcory .

1.5.1 Demographu: 'I&-ans:twn In Developed and I}eveloping
Countnes

The demographic transition attempts to cxpiam why all contzmperaxy-
developed nations have more or less passed through the same three stages
of modcm population history. Before economic modemization, these
countries for centuries has stable or very slow growing populations as a
resultof a combinationof high birth rates and almost equally high death
- rates. This was stage I, Stage 11 began to occur when modernization,

. associated with better public health methods, healthier diets, higher incomes
~ and other improvements led 1o a marked reduction in morality that gradually -
raised life expectancy fmm under 40 year 1o over 60 years. '

However, the decline in death rates was not 1mmcxhately accompanied by a
. decline in feriility. As a result, the growing divergence between high birth
rates and failin g death rates led to sharp increases in population growth
compared to past cen turies, Stage IT thus marks the beginning of the -
- demographic transition. Finally, Stage IIT was reached when the forces and
influences of modemization and devetopment caused the beginning of a
decline in fertility; everitually, falling birth rates converged with lower death
rates, leaving little or no population growth. :

The figure below dcplcts the th_ree historical stages of the demographic
transition in Westerm Europe.
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Figure 1.4 The Demographic Transitien in
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Before the early 19® century, birth rates hovered around 35 per 1000 while
-death rates fluctuated around 30 per 1000. This resulted in population -
growth rates of around 5 per 1000 or less than 0. 5% per year. Stage IT,
was initiated around the first quarter of the 19® century by slowly fallm g
death rates as a result of improving economic conditions and the gradual
development of disease and death control through modern medicat and
public-health technclogies. The decline in birth rates (stage IIT) did not really
begin until late 19% century, with most of the reduction many decades after
modern economic growth| had begun and long after death rates began their
~ descenit. But since the initial level of birth rates was generally low in Western
Europe as 2 result of either iate marriage or celibacy, overall rates of
" population growth scldom exceeded the 1% level, even at their peak. But
by the end of Western Europe’s demographic transition in the second half
_of the twentieth (20%) .centixry, the relationship between birth and death
rates that marked the early 1800s had reversed, with birth rates fluctuating

anddeath rates remaining fairly stable or slightly rising.

Again the figure below shows the population histories of contemporary
developing countries, which contrast with those of Western Europe and fall
into two pat{ems

a9




Figure 1.5 The Demographic Transition in

A Developing Countries
50 - ) R
3 : - Case B~
. 5 ; ‘
S0 ; i _Birth Rate
. ; :
30 - : E Case A
. . :
2 i E Case B
3 | | |
10 ! ¢ _ Death Rate
4. Stage | E . Stage I E . Stage lll  Case A
0 ! - 1 _ : >
_ 19?0 ; 1850 1965-70 ’ _ Future

Birth rates in many underdeveloped countries today are considerably hi gher
- than they were in pre-industrial Western Europe, because woren tend to
marry at an earlier age. As aresult, there are both more families fora given
population size and more yearsin which te have children. Beginning in the
. 1940s and especially in the 1950s and 1960s, Stage If of the demographic
transition occurred throughout most of the devébping world. The application -
of highly effective imported modern medical and public-health technologies
caused LDC death rates to fall much more rapidly than in 19% century
Europe. Given their historically high bitth rates, over 40 per 1000 in many
countries, this has meant that stage IT of the LDC demographic transition
has been characterised by population growth rates well in excess of 2.0%
per annum. With regard to Stage 11, two broad classes of developing
countries can be distinguished. In the figure in case A, modern mettiods of -
death control combined with rapid and widely distributed rises in levels of
living have resulted in death rates falling as ow as 10 per 1000 and birth
rates also falling rapidly, to levels between 20 and 30 per 1,000. Countries, -
most notably Taiwan, South Korea, Costa Rica, China, Cuba, Chile and
Sri Lanka have thus entered stage HI of their demographic transition and
have experienced rapidly falling rates of overall population growth.
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. Butsome developing countries fall into case B as seen in the figure. After an
initial period of rapid decline, death rates have failed to drop further, largely
because of the persistence of widespread absolute poverty and low levels
of living, and more recently because of the AIDS epidemic. Moreover, the
highbirthrates as a result of these low levels of iwmgcausesoveraﬂ population
growth rates to remain relatively high. These countries, including many of
those in Sub-Saharan Africa and the Middle-East are still in stage M of their
demographic transition. Though fertility is declining, it remains very highin
these parts of the world. ' '

1.6 Population as Limits to Growth and as ‘Ultimate Source’ -
Population as Limit to Growth : " o
Unrestrained population increase is seen as the major crisis facing humankind
today. It is regarded as the principal cause of poverty, low levels of living,
malnutrition, ill health, environmental degradation and a wide array of other
" social problems. Thus, incendiary terms such as “population bomb™ or
“population explosion” are now-a-days tossed around at will and they act
‘as a constraint to economic gromh or whatis called as “limit to growth™.

Theoretical Argument: The basic modf:l that economists use o
demonstrate the adverse effect of population growth is a simplification of _
the standard Solow-type neoclassical growth equation, Using the standard
production function Y= (K,L,R,T)ie...,outputis a function of capital,
labor, resources and technology and holding the resource base fixed, we
© can derive the result that— '

y—l=ok~D+t...... {1)

" Where, y=rate of GNP growth, I= rate of labor force or population growth,
k=rate of growth of capital stock, a.= cap1tai~a¥as*scuy of output, 1= the
rate of technological g;owth |

Assuming c;onstzmt retums to scale, equation (1) states that the rétﬁi of per '
capita income growth (y-T}is directly propertional to the rate of growth of
capital-labéf ratio (k-1) plus the residual effects of technological progress. -
Thus, in the absence of technological change, the higher the rate of population
- growth(I), the more rapid the growth of capital stock (k) must be (thus the '
greater concomitant saving and investment rale) to maintain constant levels
of per capita income. But according to the neoclassical assumption, k is
not independent of I but in fact is inversely related to I, (due to reduce
savings implied by higher dependency burden effects of rapid population
gfowih) that is higher is the value of I, lower is the value of k. Hence, it
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‘follows that excessive growth of popu?ation acts as a limiting factorto
economic development. :

Empirical Argument: Evidence shows that rapid population growth lowers
per capita income growth in most LDCs, especially, those that are already
poor, dependent on agriculture and cxpeﬁcnctng pressure on land andnatural
resources. High growth rate of population exacerbates the problems like
unemployment, focd crisis, malnutrition, higher morbidity, poverty, lossof -
valuable physical and human capital etc. Moreover, it also contributes to
environmental degradation in'the form of forest encroachment, deforestation, _
fucl-wood depletion, soil erosion, declining fish and animal stocks in adequate
- and unsafe water, air pollution, urban congestion etc. and thus acting as a

- threat to economic growth,

Population as the Ultimate Souree of Growth :

The relationiship between population growth and economic growth is quite
complex. While, at one hand, it acts as a hindrance to economic growth,at
the other, it is the ultimate source of growth. Population acts as the both
instrumentand goal of economic growth. As an instrument, populanion supply
an essential factor service that makes other factors work viz labor and
 entrepreneurial ability. In thisrole, it determines the size of total output. On
 the other hand, all developmerital activities are undertaken to provide a
better living condition to human beings. We can summarize the role of

population as the ultimate growth facilitating factor in the following ways—

)] Economic development depends upon the human abiiity to
exploit natural resources. A growin g population thuscanact

- asastimulus to growth by exploring and utilising the variety of -
un-utilized natural IeS0UTCes. :

) Rising population paves the way for greater degree of
specialization and division of labor and thus enables manifald
increase in the productivity of a production unit efficiently.

- im Most importantly, a fising_p_opulétion creates incentives to the
production process by acti hg as units of consumption. The
entire economic activities aim at fulfilling human needs.

. Therefore, with increase in population, demand for goods and
services also increase and thereby motivates producers and
investors to produce and invest more which furtherresultsin:

« increased levels of income, employment, 'eutpur' and all other
€COoNOmIc activities, T
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17  Sources of Population Data .

The data required for the study of population are ob{amed main iy through |
three source: i ’

(@) Pnpuiancm Census
(o) Registration of Vital Events, suchas bn*th deaths etc.
(c) - Sample Surveys

(a Pcrpulatzmz Census : The most fun damental source of data for
the study of population is the population census. [n modem times the very
’purposc it to prodiice statistical data on various aspects of any population.
The word ‘Census” is derived from the Latin word ‘censere’ meaning to
value or tax.

A census of population is the total process of collecting, compiling, evaluating, |
analysing and publishing, at a specified time, to all persons in a country orin
awell defimited partof 2 country. In other words, the enumeration of the
entire population of a country-or aregion at a particular time is known as a
census.

‘Salient Features of a Population Census:

A census implies that each individual is scparately, but only once, cnumﬁ'ared

and that some. important characieristics of each person arc separately

recorded. The census covers a_precxs*ly defined territory, such as the entire
country or a well-defined part of it. A reference period is pre-determy ned
- for the enumeration and the entire population is counted with reference to
- that point of time. A censusis taken at reguiar intervals. For example from -
1881 onwards, census in India has been taken at regular intervals of ten
years. ;

" Uses of Census:

Population census is the primary source of basic national population data
required for administrative pﬁrposes and for many aspects of economic
and social planning and rescarch, In ﬁmvides us with information on the
trends in population growth, changes in the age and sex structure of the
- population, the course of morality and fertility, migration and urbanisation,
" etc. The census also contributes to our knowledge of the changes in the

nation’s occupational and industrial composition, inits Jevels of literacy and

educational attainments, in its levels of living and other cultural charactenstics

(233




such as ml:gmus and languages. It is also useful in providing a base for
drawing up samples for v various kinds of surveys. Census data are also
used for constructing life-tables and for analysing economic development.
- Besides the census data are also used for demarcation of constitu_cncies
and the allocation of representation on a demécratic set-up. The census is
thus an extremely useful source of knowledge and the information available
through all over the world “contributing to a revolutionary expansion of
global economic, sociological and demographic knowledge.”

(b)  Vital Siatistics or Regx.s‘rrazwn of Vital Events: Thc registration
of vital events is another important source of populatien information.
Therefore, it is essential to understand the terms “vital events™, “vital records™
and “vital statistics”,

A persor. s entry into the world (by birth) and a person’s departure from it
(by death) are considered to be “vital events”, for these everits mark the
beginning and end of a person’s life. Again, “vital records” may be defined -
as those concerned with vital events or those which have recorded vitat
events, such as births, deaths, still births, marriages, divorces etc. The
occurrence of vital event is reported by the persons concerned to the
appropriate authorities. _
Inany society, births, deaths, marriages and divorces occur continuously.
Hence, such events are continually recorded. This recording or registration
of vital events is known as the “vital registration system”. The registered
events are compiled and the resulting statistics are known as “vital statistics”.
- Along with the vital events, some ancillary information is also recorded.
The vital registration system, which is also known as civil _regisﬁation, isa
_important tool for swdying the dynamics of population.

- Uses of Registration of Vital Events and Vita! Statistics to the
Individual:

After avital eventis mporte:d and registered, a certificate is issued to the
person concerned. Such a certificate like the birth certificate etc are useful
as a legal document having evidentiary value, providing the fact, the time
and place of occurrence of a vital event. -

The establishment of the identity ofan mdmdua! ic, the procf of [hc factof -
his/her birth, is one of the most important uses of a birth certificate. Beside
being the best proof of a person’s age, the birth certificate is also useful in
establishing a person’s nationality or citizenship for obtaining a passport. It -
is moreover, a legal proof for the establishing family relationship and is
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especially useful for setting questions of inheritance or insurance claims. A -
déath certificate is required for the disposal of a dead body and is useful for
sett...questions of inheritance or insurance claims. A marriage certificate is
useful forestablishing the marital status of a person and the legitimacy ofthe
children born of a tharriage. -

(¢)  Sample Surveys: Tne Demographic Sample Survey is another
method of data collection for population studies. In a sample survey,
information is collected only from a sample of the population, which s
representative of the wholc and fror which conclusions are drawn by the
use of scientific methods. In a country like Afghanistan where no census
was conducted, population data were collected through sample surveys
and some estimates were made of its size, growth, structure and

. characteristics. Even in countries where regular census operations are

 conducted, the nesd for collection of population data through sample surveys
isfelt, foracensusi is taken in most countries only once inten years.

The collection of data lhrough surveys has scveral advantages The quality

of data obtained through a sample survey is better than that obtained from
acensus because they are collected by a comp.ﬂan vely small number of
' ‘well-trained interviewers. ;

Despite these advantages. sample surveys can never take the placc{)fei_:mr
census or of vital registration. Sarﬁpic surveys, however are becoming
" increasingly usefu] to planners and admir nistrators in many ways andthe
methodoiogy of conducting survey has also improved over ime. '

. Besides these three sources, the other sources of population data are- dual
report system, population registers and intemational publications.

In a dual reporting system, cach event of birth and death is enumerated by

~ two independent procedures; one is the registration of births and deaths
and other is the sample survey. The design of this system is based on an
appropriated number of small geographic samples. For example sample
registration system in India is a technique of the dual report system.

In some countries, such as Sweden, Finland etc, data about populationcan-
be obtained from continuously maintained population registers, in which the
_ name of each person in the country is entered. Besides important migratory
movements of individuals are also registered. These registers, are also used
to obtain demographlc information as current popuianon size, mtcmal
migration, data on vital events etc.

Again, the United Nations and other mtenmtionai organisations periodically
publish demographic data for the world and for different countries. Scme -
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of the important publications a_m«Demogmphjc year Book; Statistical Year
Book; Epidemiological and Vital Records. _ : -

1.8 Population Pyramids

The composition of population in ternis of its age and sex distribution as
well as the trends in vital rates can be graphically presented. The distribution -
of a papulation by age and sex together is usuall y fcprcscﬁlﬁd by a special
type of bar graph called a ‘population pyramid”. The pyramid consists of 2
. sets of Korizontal bar charts one for each sex which indicates either the
number or proportion of person ineach age group. Male and female age
distribution are generally drawn on ¢itherside of vertical Iinc. '

Ina pyramid, the male population is usually kept on the left hand side and
 female population on the right. The pyramid starts with the lower a ges.
Thus, the bottom bars usually represent the children under age5, Usuai}y a
broad base indicates a high proportion of children, a rapid population growth
- andalow proportion of old age. Thisisa common characteristic of the
developing countries of the world which produces atriangular shape forthe
pyramid. The pyrarnid is a very useful tool. Ittells us at a glance boththe _
structure ate a given date and the accumulated effects of past fertility, morality
and migration. P -

Effects of Fertility, Morality and Migration on the shape and size of _
the pyramid: ' '

When birth rate falls in comparison to a previous level, children constitute a
smaller proportion of the total population than before., As a result the
population pyramid has a comparativel y narrower base. Infact, the base
may appear smaller than the older age and the pyramid has ‘Chiristmas

-tree’effect. A sudden rise in the birth rates, on the other hand, has the opposite
effect on the age pyramid. The propdrtian of people in the younger age
group increases and the pyramid assumes a much broader appearance in
the base, '

* Again, a sudden decline in the death rates at any age tends to pass on'to the
higherage classes a larger proportion-of the individual who have already
been bom. Contrary to this, where death rates are extremal yhighonlya
very small proportion of the people succeed in attaining the upper range of

‘the population pyramid. A decline in the death rate enables the pyramid to
become broader at the top. .
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The age-structure is again affected by the survival of persons to the age of
reproduction. If death rates are high at the ages of infancy and early
childhood, only a small percentagé of the population is able toreproduce.
Lowering the death rate at younger ages has the effect of increasing the
survivorship to the ages of 20-45, the reproductive ages and as aresult

creatés an indirect increment to the base of the population pyramid.

Migration can also affect the size and shape of the populatioﬁ pyram_icf.
Migration streams contain a pre-ponderance of young adults. So, the typical
affectof migration is to make it fatter in the middle, if the migration is mwar(i _
: andmakc it lean if the migration is outward,

‘Effect of Wars or Age Structure:

The age-structure is directly affected by war casualitics which mostly the
males in the younger age group war also affects the age structure because: -
of the indirect affect they have on fertility, During a war, merin the armed
forces are seperated from their wives for long period and this inhibits fertility.
In the immediate post-war period there is often a baby boom because
: coupic unite once again and marriages postponed because of war are
solemnised.

Types of Papulatmn Pymmld'

There are five types Population Pyramid and we can classify the national
‘ pcpulan_qn of the countries according to it. -

1. Broad Base and Gently Sloping Sides :

This type of pyramids are typical in countries with high birth rates and
death rates, and a low median age. The dependency ratiois alsohigh
because majority of the population is in the younger age-group. It
represents the first stage of demogr'aphicl transition. india’s pyramid
for 1951 population is of this kind until 1650 most if the European
countries has this type of pyramid. But after that they exercised control
over the births rates and death rates. '

2 Broad Base and Sharply Sides :

.iﬂ this type of pyramid the base is broader than that in the ’l'ypc 1
which indicates high birth rates. The sides are more bowing sharply
than type !. Itis typical of all countries which are growing rapidly
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because of significant reduction in infant and child mortalatity rate.

‘Therefore, more survivors are found. But they are not able to reduce

_ birthrates si gnificantly. It represents the second stage of demographic

transition. The gap berween death rate and birth rate. The mediam

ages are f:iﬂing in this countries due to the fact that larger population

are in younger age gmup. Lowest median age infact is what it represents.

~ Thisalsorepresents high dependency ratio. Countries like Philippines,
i Brazii and Mexico falls in this category of population pyramid type. _

3. Bee-hive ﬁ:pe Pyramid:

Thie third type represents an old fashioned ‘bee-hive’. This type of
pyranid represents countries with low birth rates and low death rates
and a high median age po_pniatibn, This type of pyramid represents
country of Western Europe. Population of USA and Canada had this _
type of Population Pyramid before World War II. But after that these
countries had a baby boom and experienced reversal in their ferti lity
trend. - : S '

4. Bell Shaped Pyramid:

“This type of population pyramid represents a reversal in fertility trends.
After World War Il USA and Canada experienced a rise in the birth
rates and as a result the had a bell-shaped Population Pyrumid. This

_ typeof pyramid could easily represent countries who had 100 years
- low birth rates and death rates, but faced reversal in their fertility trends. -
This type of population pyrami drepresents atransitional type of pyramid.
with high youth and child population. As a result the dependency ratio
isalsohigh. ' :

5. Type 5:

" This type of population pyramid represents a population marked by
rapidly declining fertility rates. If this trend continues it would experience -
an absolute loss in population. Japan is the only country in this situation.
The death rates are low and birth rates is reduced rapidly, which
represents an elderly population. In 1930’ many Western E;iiopgén ‘
Countries had this type of population, However, this type of pyramidis
also transitional type and not of permanent type. ' '

‘1.9 - Population Change:Concepts and Mesasurement

Single most irhpbrtam factabout popuiatidn is the rate of population change,

because it not only affect the numerical increase and size, but also its

composition in terms of sex and age. Different people attach different meaning
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1o population change. Everyone is affected by population change but none
canignore it. Just s a farmer is never satisfied with the weather conditions,
noone s satisfied with the present rate of population growth. High population
growthis always aconcern forpopulation explosion andinsufficient economic
growth. Similarly, low popiilation growth us also a concern for insufficient

~ human resource. :

Cﬂmpoﬁer_:ts of I.’op;uta'tion growth:

There are basically three componentsof population change (or growth):
Mortality, fertlity and migration. Population change is adynamic equilibtium
between these forces. Population increases with the increase in birth rates
and at the same time it is diminished by deaths 6f pérsan_s of all ages similarly
there may be in-migration and out-migration leading to increase and decrease -
in the size of the population respectively. The population situation can be
compared with the level of water in a tank filled by two up orincreases the
- population and deaths and out-mi gratjozi. drains out or decrcases the
. population. ' o e,
Thus population change is not an unitary phenomenon it comptises of four
major components i.¢ birth rate, death rate, inmigration and outmigration
(or immigration and emigration). The balance between birth and death rates
. are termed s reproductive change or natural increase and that between
immigration and emmigration as net migration. Thus, if the initial population
count of a certain day is known and somehow the birth rates, death rates
and migration could be traced than the population at some future time can’
be known. One of the st mplest equation is demographic book-keeping
equ_aﬁ"’an.

Whichisgivenas-
P=P +(B-D)+{(Mi-Mo)

Where P, is the later population count, P the initial population count; B is
the birth rate and D the death rate; Mi the in migration and Mo is the out
migration. ' '

Measurement of Population Change:

Most nations mez__zsurc_populatibn change by comparing the results of census .
- which is normally conducted at a 10 yearsinterval. So, the most simplest
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measure of population change is the ‘intercensal change’ which is given -
as- ! B

Inter—censal changc:?opulatlon of later ccnsus-PopuTatmn of prcvzoue
CEensus,

For example in 1951 India’s p0pulation was 3,56 ;8'?9,394 andin 1961 it -
stood at 4,34,80,724t.

'Ihémforc, inter censual cha’n’gé = P:)puiation of 1‘961~P0puiation of 1951
2 LW = 434807245-356879394
=77 92,7851

This represenits the absolute amount of change. On the basis of absolute
amount of change but the relative amountof growth cannot be compared,

To know .ne relative amount of charnge another measure is used known as
the “inter censal present change’. This overcomes the deficiency of the
absolute measure that they donot take into account the size: of populanon

that caused the growth. So, the inter-censal pementagc chan gc is givcn as-

Inter censal change
Population of earliercensus

-, ForIndia the inter censal pcrccnlage changc for the period between
1951 and 196] us-

x 100

Intcrcensul pcmenlage change=

: : 77, 927 851
Intercensal percentage change for India = 356 879 394 - x100
=218%
On the basns of intercensal percentage change the relative population growth
In two countries can bccompared. In symbol inter censal pcrcentage change

B 2 %100

1]

P
is nothmg but  Where P‘[ is the later population and Po the

) eaﬂierpowlaﬁon.

However, when the interval between theoensus vanies, 1t is useful to cxpress
growth in terms of percentage change per year oras an annual rate which is
termed as ‘the annual rate of population change’. The mmedum and formula.
for the computation of the annual rate of population uhdngc is same with
that inter-censal percentage change except for the fact that the interval for
- the former refers to exactly one year. The annual rate of changeis thus the
3 poPuIanon increase during a year divided by the population at the beginning
~ of the year. Thus, we have —

GO :




P Povi00
P

o

Annual rate of Population change =

Where, Po is the population at the begin_nirig of the year and P, is the
population at the end of the year. Usually, it is not possible to use the equation

" to computation of annual growth rates because data are not available for
single years. In such a situation, it is possible to use the data for 2 successive
census to estimate an average annual growth rate for the intercensal period.
This is done with the use of compound interest formula as— ‘

P=P (1+r)x100
Or f?(‘ %ﬂi)"l@o

‘Where ‘Po’is the population of earlier census, ‘P’ the po;iu!alim of later

" census and ‘r’ the average annual rate of growth. Multiplying by 100

provisions fors expressing the change in terms of percentage.

Methods of estimating Inter-Censal Population Chimge: |

There are two methods of estimating inter-censal population change viz (i)
Component Method and (i) Mathematical Method.

(i) Component Method : With an accurate count of two successive census
* 9" years apart and a correct record of births, deaths and migration in'the
interv..... years, the inter censal estimates can be made. [f Po is the initial
population; P, is population after ‘¢’ years; B is the total number of births, D
is the total number of deaths and M the net rmgration, then-

P,=P_+(B—D)+ M, for any specified area. Now, the population for any-
interval i’ is found by adding to the earlier census the total of rtatural increase
. i.e. B-D and net migration M for the intervening period from thé'census :
data to that year. ' ; _ _
However, because of in accuraciés of the basic data the growth of population -
between two successivecensus i.e (P-P ) is generally different from thie

- sum of natural increase and netmigration i.e (B-MM} over the inter censal
period. This difference will found after correcting births and deaths forunder

' registration, The difference is given as ‘¢’ is known as error of closure, so
that C =(P,~P,)-{{B-D )+M}. The error of closure may attributed to
ONe OF MOTe SOUTCEs Viz. erTors in census count, errors in adjustment for
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under registration in births and deaths and error is estimatin g net migration, -

Inter census population esti mates is made generally for July 1 of each year.

(ii) Mathematical Metha&- When the requisite data are available it is

preferable to make inter- censal population estimates by the component
because it takes into account the factors that affect populanon changc from
cne year to the next. i : :

Mathematical methods assume uniform yearly changes in the papu!anon
However, they avoid the problem of closure and also are more gasy to

apply. There is areason to believe that pepulation changc rather uniformly

during the inter-censal period @ linear interpolation bcrwcen successive
census w;li usually produce satisfactory results.

Let, P_is the initial population; P the population after t years: P is Lhc
‘ popu!anf qof the intervening penod - ;

Now, change in thepapuiau(m from the initial pmodmthe t"'pcnodas(P~

(P-P,) -
t

P ) rélative _change inthet® peﬁod is
in the i* period is givcn as-
P '—P

Relative change = > ><.i

-y’(P ».)

Hence, the inter~bensa{ population at the i® period is given by-
Inter-censat population = P, =P+ % (®-P,)
Linear inter populati on can be used not .only for the total population but

also for its segment such as age, sex, geograph:ca} areaetc. Thus for any
segment of the population S the inter censal populauon is gwen as-

P,=P +/(P 2.

1.10  Characteristics of India Populatmn as Revealed by the Latest
Census

Indiais the second most popular country after Chma Ithas 2.4% of the

total world land and 1.5% of total world income and supports about 17.5%

of the total world population. -

Atthebeginning of the 215t ccnlwy Ind:a s population wad 236 milkion and
according to 2001 census it has crossed the billion mark i.e. 1027 billion
and still according to 2011 census it has funhcrmcrcased While studying -

India’s population we consider that it has four phases:-
: ' (32)
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1. 1901 1921: This was a pcnod of stagnant growth and the annual -
_ growth in population was 0.19% i.e the first stage of dcmographlc
n-am,luon :

2. 1921 1951: This was period of stecady gmwth and the rate of growth
of population was 1.22%. In the year 1921, the population actually

' "mgstercdadeclmefmm 252 millionin 1911 t0251 mzlhonm 1952. .

3. 1951-1981: It was a period of rapid high growth of population and -
the population growth wad more than 2%: '

-4, 1981-2001: Rtisa period of high growth but deﬁmte sign of slomng
down with a growth rate of 1.97%. '

The yw 1921 is known as “the year of greatdivide™. The cause of dectine
- signifincantly was very high death rate. From 1921 the population is rising
and the main reason for the increase in the growth rate was a sharp decline
in death rate. In particular fro— 1951 onwards the population was increasing -
sharply.

Census 2011 was the 7" census operation post India’s Indépendence and
15%intotal since, it began in the year 1872. According tothe report published
by the census India in Mar 2011, the totul population of the country was
1210.2 million of which-623.7 million were males and 586.5 million were
 females. The decade growth from the previous cens of 2001 was of atotal
of 181 million people. Presently, the most populated states of India are-
‘Uttar Pradesh, Bihar, Maharashira, West Bengal, Tamil Nadu and Madhya
Pradesh. However, the absolute addition is stightly lower than the population
‘of Brazil, the fifth most populous country in the world. The population of
India, at 1210.2 million, is almost equal to ihc combined population of
U.S.A., Indonesia, Brazil, Pakistan Bangladash and Japan pu{ together
{1214.3 million).

.2001-2011 is the first decade, with e-xception of 1911-1921, which has

 actually added lesser poputation compared to the previous decade. The
percentage decadal growth during 2001-2011 has registered the sharpest -
decline since indepence ~a decrease of 3.90% pumts from 21.54% to
17. 64%

o

Gender Composition-Sex Ratio:

As per census 2011, overall sex ratio at the nat:onal level has increased by
2 pmnts since census 2001 to reach 940 at census 2011. This is the highest
sex ratio recorded since census 1971 and a shade lower than 1961. Among
all th; states and Union territoriés of the nation, Kerala and Pondicherry
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has the highest sex ratio of 1084 and 1038 females pcr 1000 males. Three
major states vz, Jammu and Kashmir, Bihar and Gujrat have shown decline
in sex ration as Lompdrt_ed to gensus 2001. i

Literacy Rate :

Literacy rate is calculated based on the fact that how many among the total
inhabitants are literate. As per Census 2011, literates constitute 74% of the
total population aged seven and above and illiterates form 26% i teracy
rate has gone up from 64.83% in 2001 in 74.04in 2011, showing an increase
0of 9.21%. The literacy rate f_or males and females works out to 82.14
percent and 65.46% respectively. The increase in literacy rate in males and
females during 2001-2011 is in order of 6.88 and 11.79% points
respectively. It is encouraging to notc_thél out of the total literates added -
during the decade, females outnumbered male literates Ten States and Union
territories viz, Kerala, Lakshadweep, Mizoram, Tripiira, Goa, Daman and
- Diu, Pondicherry, Chandigarh, NCT of Delhi and Andaman and Nicobar
- Islands have achieved literacy rate of above 85%, the target set by planning
commission 1o be achieved by 2011-12.

Density of Population:

_Indian density of population has increased from 324 people per square kam
during Census 2001 to0 382 people per sq. Km in 2011 Census, The state .
of Uttar Pradesh is said to be the most popular state of the Indian Repubiic ‘
and Lakshadweep being least pc)pulous

Age Composition :

~ Broad base and tapering top, in demographzc termitis termed as young
population. India has one of the largest propcmon‘; of population in the
. younger age groups in the world. 35.3% of the populat:en of the country
~has been in the age group of 0-14 years at the census 2001; 41% of the
population account for less than 18 years of age. Howeverin 2011 only
29.7% of the population was in the age group of 0-14 years: 64.9% in 15-
64 years age group and only 5.5% in the age group65 years and over.

- Rural-Urban Population :

For the first time since independence, the absalute increase in population in
urban areas is more than that in rural areas. Rural-Urban distri bution was
-68.84% and 31.16%. The proportion of rural population declined from
72.19% in 2001 to 68. 84% in 2011. The slowing down of the.overall
growth rate of population is due to the sharp in the growth rate in rural
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areas, while the growlh in urban areas remains almost the same The
‘improvement in litleracy rate in rum! areas in however two times than that in
urban areas.

Life Expectancy at birth:
Life expectancy is defined as the ave_rage number of years a person is

expected to live at the time of birth, It depends on death rate; if death rate
" decreases life expectancy increases and vice-versa. In 1951 the life
~expectancy was 37 years but now due to the improvement in the standard
of living the life expectancy has increased. In 2001 and 2006 life expectancy
is 62.5 with femate with higher life expectancy of 66 and males 63 years.
According to 2011 census the life expectancy at birth of the population as
whole was 67.14 years and that of males increased to 66.08. ycaﬁ and for
the females it remained the same with just maiginal increase of 68.33 years.

111  Self-Assessment Questions
1. Briefly explain the Malthusian Population Trap.
2. Whatis the basic thrust of the theory of optimum Poputation?

3. Draw adifference bczwe;:n the Denwgraphic TransitionIn deve!apcd
and developing Countries.

4 bxpimn briefly the sources of Population data.
5. Whatdo you understand by Population Pyramid? Explainits types.

6. Writeanote on the characteristics of Indian Popuiduon as per census
2011,
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2.0 tnwucﬁm |

Vital Staustacs deals with birth, death, divorce and rermarriage exc. By Vi tdi
stansucs wemean the statistical cxplanation of live birth, death, foetal death,
marriage, termination of mam: age, adoption, !egzmnatmn recognition,
‘annulment and ifgai separation. Vital statistics data can be obtained from
population census, adhoc demographiic survey and registration of vital évents,
Vital statistics have very deep and profound significance in the life of the
people and for the nation as it helps in analysing demographic trendsinthe
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- country, Besides it helps to know the future trends in population and make
precise projection of future population.

2.1  Objectives

The Ob_]CCtI\CR of this unit to give an idea of the d;fferent vital rates which ;
includes various measures of fertility and re pmduf,u vity as well as mortality.
This unit also deals with the concept of Infant Mortality Rate and life table.
This unit further gives insight on the uses of life table and different columns -
of acomplete life table. - E

2 2 Femhty Meanmg

The study-of human femhiy occupies acemral position in the study of
population for several reasons. Human fertility is responsible for biological '

replacement and for the maintenance of the human society. The growth of
the popu}ation of the world dcpends entirely on human fertility. Any society
replenishes itself through the process of human femh{y Thus, in population
dynarmcs fertility is a positive force.

2.3 Measures of Fertility

Fertility is acmccpt whichis pnmmly concemed with number of hve:chddrm
bomn.

2 3.1 Crude Blrth Rate

This 1s the most easily computed and the most easily undcrstoed measure
of fertility. The crude birth rate is the ratio of the total registered live births in
some specified year in a particular area to the total mid-year populationof
that area multiplied by 1000. It is computed in following manner-

- ER '
CBR = -E—-x-lo{)(} ori= %xiOOO
‘Where, CBR is the crude birth rate in a particular year 3.8 'is the tctdl
number of live births during that particular year.
3P istotal popu!_atlon in the middie of that year.

This rate is called crute because all the dii?crehccsiin the composition between
~ population areignored in calculatingit. Itis an important measure of fertility
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for it directly points to the contribution of fertility to the growth rate of the
‘population. However, it suffers from several defects. '

Under in the ratio of total number of child bi rthis worked out in :‘élduon to
total population which includes men and women above 49 years and children
below 15 years. Infact fertility should be studied in fespect of population
between 15-49 years of age. So crude birth is not a true measure of fi ertility.

ustrarion : :
_AgeGroup Female Population (in’000s) K No. Of Live Bisths
151 - - ¥y - g 340 |
20-24 s ] 1980

2529 20 _' - 2,900

30-34 : ' 15' _ 1,500

3539 12 : 840

| 4040 100 | 400

45-49 | s - S a0

Tl | 100 | s

Total Population is 4,00,000

Total live births %10
Total Population

How, CBR =

= 2B 000
2
8,000

= e [ OO0 -
4,00,000

= 20 per thousand.

2.3_.2 Generul Fertility Rate

While computing crude birth rate (CBR), the denominator inchudes the total
mid-year population. However, everyone in the total populéhan innot

- expected to-the risk of bearing children. Only women in the age group 15-

. 44 0r 15-49 is expected to this risk. Hence the refinement of the. crude

birth rate is introduced by relating the number of births to the number of

women in the child-bearing age (15 to 44 or49).
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' Thus General Fertility Rate may be defined as the ratio of the total live
birthsin some spccrﬂcd year ina particular area to the number of women in
~ thechild- bearmg age, mu}ﬂphed by 100(} Itis computcd as t‘o]iows

2B

- 44r49

b1

x=15"

GFR = ———x1000 -

X

-Where, GFR is the general fertility rate in aspemﬁed year.

-3 isthe num_herof live births in that year.

2/ P, isthe mid year population of women between the age of 15-44 or _
(3 49. . ? . 9 .

. This rate if more refined than the crude birth rates because in addition to
climinating the influence of difference is size between population, it also
eliminates the effect of certain compositional differences with mightexist in
the pOpulaucn being compdrcd Although the general ferti lity may be
considered as a step forward in the direction of the refinement of fertility
measures, it must be noted that it is not a very effective refinement, foritis
' related toall the women in the child-bearing age group. But fecundity i.e the
physioiogical capacity to bear children during the child—bcaﬂﬁg age gnup
' isnot uniformly distributed since fecundity. of women is not the same during
" the entire span ot’:he child- bcanng period, when the general fcmhly raie is
c-:;mpuled zhss aspect is fost sight of.

Illustration: |

Age Group = Female Population * Na.OfLiveBirth
1519 o 21,000 | 420 i
2024 24,000 ] 2,400

2529 27,000 1 4050

038 | 30,000 S R X

35.39 L a0 1,680

| 4044 18000 " 900

|-45-49 6000 _s0
o _ 1,50,000 ket 12,510
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S(.)lution:'
Z B

44r49

Zfﬂ

x=}5

GFR = —"— st s 1000

-

12,510
1,50,000
= 83.4 per thousand.

x1000 '

233 Age Specific Fertility Rates -

The age specific fertility rates for any year are obtained by dividing the
number of births to mother of each age in that year by the number of womnen .
of this ag . in the population at that date and multiplying the fi igure by 1000

Women of different fertility period are grouped according to age 15-19,
20-24, 25-29, 30-34, 40—44 45- 49 age groups.

' nfx
' f. P,

x_IOGU.

Where, is the age specific fcmhty raze in Lhe age group x 1o (x+n)in a
- specific period. ;

nPx is the number of Izve children bomn to women in the agc group x to.
(x+r1) in that :.pecmt‘ ic period.
fr Peis the number of women in the age gmup %10 {(x+n) in thar apemﬁed

Illuslraﬁon.
Fmd the age specific fertility rates:
Agegroup Female Population | No. Of Age
i Live Birth Specific
: Fertility
Rates
i5-19 ' 21.000 : 420 g
| 2024 C 24000 | 200 v um
. . 4050
25-29. 27000 4050 27505 1000130
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wm | %m0 | W | s
| 353 24000 : 1680 1 ';f:;}xww;m

pon 18000 90 S

1 4549 “ 6.013 : 0 - : a:u x1000 =10

Tt | 150000 12,510 TASFR=500 |

" Thus, ASFR for the age group 15-19 is 20 per thousand; for. 20-24 is 100 |
per thousand-and so on..

- Age specific fertility rates arenot affected by any variation in age structure
and therefore, these rates may be considered to be refined. Ltisalso possible -
- tocompute age specific fertility rates with reference 1o only married women.
 These rates are then called age specific marital fertility rates and are even'
more refinedthan age speuﬁc fertility rates, for generally itis only the married
- women who are exposed to the risk of bearing children. |

24 Mea‘sures of Re Productivity

Measures of re productivity or population replacement are measures of

natural increase expressed in terms of generation. Rather thana yearor = '

other other brief period of time. Two factors determine re productivity-
 natural increase and & generation.

Some commoniy used measures of re produc!w:t} are- mta} fertility rate,
gross reproductxon rate and net reproducuon rate.

241 Total fertillty Rate .

Thetotal fertility rate is the sum of the age specific femhty rates of women in
each, five-year age group from 15to 44 or49. The total fcmhty rate for
each age group is given as—

nf

Sy ' |
%100 which is nothing but the
" ASFR. .
Now,
. 49 4
TFR=3¥n'x

x=13

(1)




Suppose x=4, then we have
; 4;; .
4 p

X

S 451__ X1000

Then TFR = 4x24’

.rn!S

Theé total fertility rate is a hypothetical rate indicating the total numberof
‘children that would everbe bom to a Giypothe,ncal) group of women, if the
group passed through its reprodisctive span of life with these birth rates in
each year of age. The total fertility rate assumes that the women inthis
hypothetical cohort or group would survive till they reach the end of the
reproductive period. As the total fertility rate is not affected by the age
structure of the women under study, itis an effectjve summary rate for
- describing the frequency of child-bearing in @ year. It is also useful when
comparisons between the reproductive performances of two groups of
women are made. ;

2.4.2 Gross Re pmductmn Rate

Another summary measure for mcasunng current fcmhty is gross re
production rate. While the total fertility rate refm to the total number of
children a cohort of women is'expected to have, the Bross rcproductxon
rate is resmcted only to the number of female children.

_f“ =.fﬁx>(1000

FPx
Where, f-ﬁ is the Age specific fertility mlespeciﬁb-forfemaleb_i:ﬂxs.
fBx is the female births in a specified age groupin a given year.
1, isthe female population in the age group in & given year.

¢ . 49
~GRR=3 f.x

=15
When age interval is 5 then

42 f -

GRR = SxZS x
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"{‘he value of the GRR is about one half of that of the. total femlity rate. Asin

the case of the total fertility rate, the gross re production rate {00, ass umes

that women in the re producuve age groups would survive till the.end of '
_their child-bearing period. This rate is generaily used while companng the
* cumrent fertility of various groups.

The gross re production rate is an important measure in the study of
replacement, which is concermed with the extent to which a group replaces
its own number by the natural processes of fertility and mortatity. The GRR -
" indicates the number of daughters a cohon of women is ex;x:ctedtopnxfuce‘
if there is no attrition in the cohort due tomortality.

Now, itis assuined that-

_%.zﬁ:k

_ ' {a consummnt)

o fBr=-p,

. (Per womch)

24 3 Net Re production Rate

hisnot realistic to assume that all women in the cohort will survive upto the
end of the child-bearing period. Se, arefinement in the gross reproduction -
rate is introduced by taking into account of mortality of the women an the
net re production rate is computed. The net re production rate indicates the
" number of daughters ever born to a cohort of women, if they gi ve birth
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aocordmg 1o thc fixed schedule of age specific fmlxtyraics and experience
“fixed age specific mortality rates up tothe end of their child-bearing pened s

‘The net re production rate (NRR) is given as—

J iEf,r-far'

le J=i5

'thre is the size of the oohon at birth.

ff:‘ fox :sthctolalnunﬂmrnffcmlech:ldmn&atmlibebomtome

x=]§

cohort of 1000 womnen dunng their entire life time.

Thus, the NetRe praductmn Rate measures the extmt to which acohort of :
. mewly bomn girls will replace their mothers lmdcrpm-demmwd scheduled
of fcmhty and rmmhty

2.5 MensumifMoﬂality. e e
Mortality is one of the three components of population change, the other -
two being fertility and migration. The study of mortality isuseful for analysing

current demographic conditions as well as for determining thc prospects of
potennalchmgesmmtahtycmdmmsofmcfum -

Various measures are employed in the analysis of mortality. Some of them '

are crude death rate, age specific death rate, standardised death rates,
infant mortality rate and the expectation of life at birth. s

2.5.1 - Crude or General Death Rate
The crude death rate is the most simple and the most commonly used
measure of mortality, which can be quickly calculated and at the same time,
easily understood. Crude death rate is a measure of the fall in population
which takes place as a result of death. Crude death rate may thus be defined
as the ratio of the number of deaths which occurw:ﬂun apopulation at mid-
year. Itis compntad as— '

Cak=@x1mo or = 5000
P _ i s

- WhefeCDR=Crudédc_a§hraic- _
2D =Total death in region at given time

(44)




= Total population of the same region during that year i.e
nndyearpogmiaaon

The crude death rate is the most wzdeiy available measure of monailty

M@ﬂussummry measure is very useful indicator of the level of montality
inany population, it is not a refined measure and suffers from some lacuna.

1tis not suitable forinter regional comparisons because mortality varies

ﬁmagetoage Ifage distribution differs from place toplwsmyoempmsm
. of crude death wilt lead is misleading conclusions.

- 252 Ag&Speciﬁc Death Rate

" This is another measure of death rate. Age specific death rate of the
population is classified under different categories according to age groups.

Age specific death rate show tlwvanatxonsmﬂ;cmo:mhty with respectto

various' age groups of the s ame population. To fomulatc the idea
maﬂmnancailywe get—
0 ;
7" x="-2x1000
- n'x

_ Whe!e "y = Age specrﬁc death rate in a given region dunng agiven.

period. _ :
n°x =number of deathin 1he age group x to (x+n)i.e number of deaths

-

among the pemon with age x or more but less than x+n in given rcgmn _

' durmgthc given period.

.a"x = Total population of the agc group x to (x+n)in the gwen mgxon
during the given period. -

‘Ihcdcathratesspeclﬁcwagcand sex cvcrcorrmsﬁwdrawbacksofCDR

since they are computed by taking in the consideration the age and sex

- composition of the population. By providing variation in the death rate due
toage, sex distribution of the population, ASDR provides more appropriate
measure of the relative mortality situationin the regions..
However ASDR is notof much utility for overall comparison of mo;tality
condition prevailing in two different regions. Hence, it wili not be posmbie
to draw general conclusions rcgardmg the overall montality patterm of the
two regions. Moreover, in addition to age and sex distribution of the
population, social, occupanonal and topographical factor comes into
operation, causing ‘differential nmnahty ASDR oomplelely ignores these

- factors, In order to eliminate such cffccrs standardised death rates are
computed.
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. 253 Standardised Death Rate.

Standardised death rate is a relative measure of death rate which provides
the comparative death rates of two places or two different periods. The
standardised death rate based on age specific death rates supplics a simple
and accurate basis forcompanng the death of different populations.

S{andardlsat:on can be of two typas— (a) Direct standard:sanon and (b}.
Indirect Standar&hsanon ; .

(a) Direct Sm::dard’rmnon : In direct standa:ﬂ:sanen dlfferent.
age specific rates are apphed to standard population. In this method
‘the population distribution of any given locality istaken asthestandard.
Thereafter, the age specific death rates are multiplied wnhthe standard
populatxm andthe foliowxng formula applied. -
on ):(P xD )
ZP,
Where SDR = Standardised Death Rate
P, =Standard Population

D,=Age spcc;.ﬁc death rates of local population,

(b)- Indirect Standardisation: Indirect standardised death rate
consists of applying a standard set of rates to different population by -
age. Linder this method the age specific death rate of a given locality
istaken as the standard. Then thc foiiowmg formulais used to find

© outindex of death rate- ' i
| : ZPxD

Index of Death Rate (ocal Population) = P

i

5

Where P,=Local Population
D, = Standardised age specific death rates.
Thmfmc the crude death rate of the standard place is obtained as follows: -

CDR= %—EP 2

uudcdeath rate of the standard locamy is {imded by the index dcath rate -
to amvc atthe correction factnr' '

@6)




CDR of Standard population
. Correction factor = Index DR( IﬂCﬂf Population)

X(P,fo).E(P;xD,)
P Y.

EH C i

F=

Finaliy, death rate of the local population is multiplicd with the correction
factor to obtain death rate. '
SDR,= CDR XF

Where, means crude dcath of the local papulanon and F means conecnmt
factor.

2. 6 Concept lnfant Mortality Rate
Infants are defined in dcmogzaphy as an exact age group nameiy agc zero

orchildren in the first year of life who have not yet feached age one (1). The '

infant mortality rate is generally computed as a ratio of infant deaths. Death
of children (under age 1). Infant death registered in the calendar yearto the
total number of live buths tegsstered inthe same ycar

IMR = %’-XJOGU .

t

. ‘Whete IMR= InfantMortahty Rate

- D,=Numberof deaths below agel, registé:red during a calendar
_ ' B = Number of 1ivc bin_hs below age onc'rcgistcred during a
calendar year. : ;
~ The age specific fenility rate for age zero last birth date which has
mesamnunmmr has forits denominator the number of infants. However,
itis well Ynown that i in gencral, the infants are grossly under enumeraied in
" apopulation census. So, age. specific death rate tends to be highly over
stated. Further, mortality estimates of population by age are seldom.
obtzinable annually. Therefore, infant mortality rate is genenally used instead
of age specific death rate as the measure of infant mortality. Infant mortality

" rate does away with the need for the data of population census orestimates.

~ For the same reason the BMR can be computed for any population and for
©anytime pe,nods provided only the number of mfant deaths and number
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hvﬁ births are available, Besides IMR is a got)d m(hx of lcvel of hvmg in any -
_ pepulahon

27 Life Table: Meaning

The life table is an effecti ve tool for analysing the forces of mortality in a
population, The life gives the life hisory of 2 hypothetical group or ‘cohort’
as it is gradually diminished by death. It is a conventional method of

-expressing the most fundamental and essential fact about the age distribution
of mortality in a tabular form and is a powerful 100l for measuring the
probability of life table gives a summary of the montality experience of any

. population group during a given period and is very effective and

" comprehensive method for providing concise measure of the ¥0ngcvzty of

that populanon

In the words of David. M.Heer, life tables provide the most complete picture
* of mortality in a given poputation. According to Donald Bogue, “ the life.

table isamathematical model that pomaysmmahty condition at a particular
~ time among a population and provides a basis for measuring longevity, Itis
based on age specific mortality rates -observed for a population for a
‘particular year.” Such a table is constructed on the basis of death rate and
this 1able also helps is preparing and determining average life-expectancy,
“based or age specific mortality trends. Thus, a life table shows the number
of survivars from birth to successive ages and the average Iength oflifeon
the supposition of age spccu‘“ cdeath rates applymg thmughout an entire_
gcneranon .

2.7.1 ‘Types of Life Tables
- The life tables ate of two types-

{a) Cross-sectional or time specgﬁc and
()  Longitudinal or generation.

Cross sectional, life table employs data for a single ¢ross-section of time to
_ represent an entire generation while the lorigitudinal life table takes a real
cohort group of people that began life during a specified mtervai and follows
them in subsequent years, unti ali have died.

Furthermore, a life table could be oomplcm nratmdgcd in acomplete life
table single years of ages are taken while in an abridged life table ages are
grouped in § or 10 years of interval, except in the initial years.




2.7 2 Uses of Life Tables

-Ltfe tables has been applied to a wide range of mp;cs Itis widely accepted
as important basic material in demographic and public health studies. In the
- words of William Farr, Life tableis a biometer of the population. .

. 1. Life expecrancy (at birth): Dctcimmauon of average life
expectancy on the basis of present age specific mortality and is an-
important field wherein life tables are useful. Itis used for making
comparison at national and international levels. :

2. Projection of Population: By using present moxtahtv rate, it

becomes easy to project poptilation for a future date. Registered death

. rate does not meet this requirement. Life table is also useful in making

* hypothetical mocici of population andsmdymgmldedcaih and migration
rates.

3. Estimation of Migration: Life t‘able survival fates can be used
for estimation of net migration by age in population. Given the age
distribution of popuiation attwo dates and life table survival rates, one

- can easily estimate the number of survivors at various ages ata later
date. The difference of -the estimate of survivors and the astual
enumerated populauoncmbeambutodmnu graum |

4. Hypothetical Stationary Population: ‘Life table gives
hypothetical stationary population with deaths and births in a cohort
assunmdtobemesamandlsequalto i 00 00G0.

5. Comparison of Mortality: Two or more populations can be
conq)smd with greater accuracy by the values obtained from life table.
Such companson is possible only when we are oonsxdcnng the same
places and times as mortahly ts invariably :e!amd to a particular base
panod.
6. Ma.rﬂage Pattems' Using age-at-marriage information, the i:ft:
table can show that marriage paiterns have been changing and that
these changes have been relatively steaty over quite a number of years.
For younger age groups, the proportion married at each age is
consistently lower. . '
" 7. Other uses:

(a) The appraisal of the accuracy if census cnumerancns s
registration data.

(b) Study of trends in age distribution of a po;iulaiiun.
| @




(c) Estimation of the size of future labour force. ;
(d) Forecast of the school-going populahcm in connection wlth -
school building progxanunes

(& Computatlon of the probabic number of futum w;dows

(t) Estimation of the pmbable number of future orphans ina..
commumity,

(g) Use in family planning-life table and life 'tab!e principlas have
- been widely used in the cvaiuatmn of famﬁy pianmng- :
programmes. - ,

() Multiple decrement life tables for socio-econormic data. Muliple
decrement life tables can also be prepared o anaiysethc various.
types of sacio economic data.

27.3 'I‘he Different Columns of a Cnmp!ete Life 'l‘able

There are eight columns in acompietc life table. These columns of the Tife >
table are constructed as follows:— :

1. First Column (x): In the first column the age is entered in

serial order from zemo to mammum pmbableage (99) in whclc
numbers.

" 2. Second Column {1): This column shows t’ne numbcr-of '
. persons living at any speciﬁcd age x-in any year out of an
- assumed number of births say lo, usually called the “cohort’ or -
“radix” of the life table.

3. Third Column (d ): 1tis the number of dead persons between
each age x-and the succeeding year of age (x+1). In other words,
itrepresents the number of persons among Ix persons (attaining
an precise age x) who die before reaching the age (x+1). Thus,

d ;ﬂx _{ x4+l

This column of the life table is of strategic importance because
if all the entries in this coturan are known and the original cohort
is also known, the entire life table can be constructed. '

4. Fourth Column (q ) This column presents the probable -
mortality rate between every age and the succeeding age (x+1).
In other words, g, is the probability that a person of exact age
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‘x’ will die within 1 year, following the attainment of that age.

Thus, 4~ Z
5. :fﬂz Column (P ) P mdlcates the probabli:ty of survival
between the age and x+1 i.c aperson aged x survivesupto

age x+} Thus,

sz_l-q.r bf me -
6. Sixth Column (L ): Lx‘ is the number of years lived, in
" aggregate by acohort of 1, persons between age x and x+1.
= Lt A1)
2
1
: =-_(Ix+l.x+l)

7. Severzth Colamn (° ): Measures the average life cxpacrancy '
ofthepopulaunn of x years ofage In other words, it measures

the average number of years a person of given age canbe -

expected to live under the prevailing mortality conditions. [t is
~ alsocalled complete expectation of lifc of a person attaining
age ‘x". Itis obtained by,

28 SummingUp

To summarise, we learnt that fertility in demography refers to the actual
 birth performance of the group of women or to the relative frequency with
which the births occuri.e total population or in the population exposed to.
it. As for the measures of fertility, the first type of measure may be termed
as period measures, for they are related to a particular period and are
‘based on data referring to that period. The second type of measures of
fertility refers to the re productive performance of women up to acertain
point in time. Lastly, the third type of measures of fertility attempts t0 measure
fertility indirectly on the basis of the age and sex distribution of the population.
Besides, we have seenhow the study of mortality and the various measures
of mortality is useful for analysing current demographic conditions as well
-as for determining the prospects of potential chariges in mortality conditions
of the future. Further, life table was introduced which is effective for analysing
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the forces of mortality ina population and the process of computation of
different columns of a complete life table was also duly considered.

29 Self Assessment Questions
L Dlﬂ‘ercntrate between feruhty and fecundxty _
2. Describe inr brief the various rates of femhty measu:e:mm
3. Define TFR, GRR and NRR.
4. What is ASDR" How is the diffi cuity posed by ASDR dealt with? o
& Whausallfe!able"(iwclmtypcs ® _
- 6. Describe the different columns of a complete life table.

- 210 Réfermcgsfsuggésied Readings _
1.Bhende, A., and T. Kantikar, “Principles of Population Studies.”
2. Sinha, V.C. and Zacharia, E, “Blements of Demography.”.
3. Gupta and Kapoor, “Fundamental of Applied Statistics.”
4.Goon, Gupta, Das Gupta, “Fundamcma!s of Statxsucs" Vol T

_ ok
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- Contents:
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- 3.3 Education and Human Resource Development
3.4 Educationand annormcl}evclopment
3.5 Cost-Benefit Analysis of Education
~ 3.5.1 Measurement of Costs
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3.6 TheRateof Returnof Investmentin Education
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3.9 Financing of Education and Equity .
3.10 Financing for Higher Education In India and its Problems
34l SunmnngUp -
3.12 Self Assessment Questions
" 3.13 References/Suggested Readings -

3.0. Intreduction
-Thc economics of education is abranch of economic theca'y and investigation -

which has deve?opcd raptdly since 1960’s but has a much Tonger history.

Several of the classical economists writing in the 18® and 19® century,
including Adam Smith, Alfred Marshall and J.§. Mill, drew attention to the
importance of education as o form of national investment and considered
the question of how education should be financed. There has been a
 tremendous growth of research and publication in the area of the economics
of education, including topics as the contribution of education to economic
- growth, the profitability of investment in education, the role of educated
manpower in economic development, the costs of education, the finance of
education and more recently stuohcs of the effects of education on the
* distribution of income and wealth. - :
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3.1  Objectives

The objccli veof this unit is giving a basic ldea of economics of educanou
and the retation of education in economic development and human résource
development. Besides this unit triesto give acost benefit analysis of education
and the rate of return of investment in education. Further the unit deals with
the adequacy and equity criteria of education. Lastly the chapter deals with

_the financing of mghereducauon in Inchaand{he various pmb&cn‘:samnatcd
withit.

3.2 Economics ofEducaﬁon- Meaning s

Ecnnormcs of Education as an area of study cannot be saidtobea separatc
field of i inquiry that is totally different from the ordinary economics.
Economics of Education is the application of Economic principles, concepts,
and laws to the process of Education. Economics of education studies hurmnan
behaviour (in terms of human decisions), action(s) and reaction(s)} about
schooling (Babalola, 2003) 1t further looks into how human behaviour affects
economic development. Economics of education is one of the branches of
ordinary economics, though, itis the study of how educational managers
make official or approved choices from scarce available resources which is
meant for the realization of the best possible educational outcornes.
Economics of Education employs the use of some elementary concepts
commonly used in labour economics, public sector economics, welfare
economics, growth theory and development economics. World known
classical economists like Adam Smith, Alfred Marshall, and John Stuart

- Mill had discussed education and development extensively, advocating for
~ publicinvestment in education. So, by the 1950s, economists gave attention -
 {oissues such as the relationship between education and economic growth;
relationship bctwéel_ri education and income distribution and also the financing
of education. Economists analyse the production of education in this world.
The fundamental problem of economics of education is how the society,
institution and the households make use of the limited human and material
resources they have, to best satisfy their unlimited wants foreducation. The
solution to the fundamental problem requires the application of certain
economic concepts. :

The study of economics of education mcludes przvatc and soc:a] ratesof .
retums to education, human capital and signaling theories of education, non-
pecuniary benefits of education, educauon and economic devetopment, -
_ conmbuh on of education to :
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" the economy, measuring educational expenditure, manpower planning,
educational planning and human resource development, educational cost,
" costanalysis, educational production, educational effectiveness and efficiency, -
costs-cfficiency and cost effectiveness, cost- bencﬁl analysis and econenncs
of teacher supply, cdua:auonal and equity.

3.3 - Eduecation and Human Resource Development
The concept of human capital is central too much of the research in economics
of education, and is also important in branches of economics which at times
overlap with the economics of education, particularly analysis of the labour
market and employment policy, the determinants of earnings, and the
distribution of income. Many economists have pointed ouit that education
 and training croate assets in the form of knowledge and skilfs which increase
the productive capacity of manpower in just the same way asinvestroent in
new machinery raises the productive capacity of the stock of physical capital.
Population quality is derived genetic endowment and acquired abilities.
Education is a major source of acquired abilities. During the several decades
. prior to the 1980°s the concept of human capital has acquired a substantial
place in the analytical mansion of economics. Economic growth is a
censequence of additions to quantity and quality of the stock of capltal
which contribute to total income. The common view of capital is confined
- tomaterial things. Physical capital, however, accounts for d small part of
. the total stock of capital in countries that have achieved a high level of per
‘capita income. The vast improvement in thcqualrzy of most physical capital
over time is the result of advances in ktmwledge. The value of the human
capital is revealed in wages, salaries and in entrepreneurial rewards, along
. with the additional personal satisfaction derived from the acquired abilities
* _ bythe people. In large measure, the quality of human capital is enhanced
aver time by advances in knowledge. The sock of hi.lman capital has been
" increasing at a higher rate than that of phys:cal capital.

The formation of human capital by cducauon has been high on the research
agenda of an increasing number of economists because the effects of -
education on economic activities are pervasive. The acquisition of abilities
and advances in know ledge is in substantial part a product of deliberate
" investment and such investment enhances the value of human time. The
allocation of time is a major invasive part of economic activities. National
income increases more than the increases inland, physical reproducible
capital and man-hours. Investmentin human capital forms a substantial part
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of the explanation of increases in national income. The distinctive attributes
of education in the formation of human captml are worth noting.
Anindividual's stock human capltai cannot be sold, nor ¢an it be given to
someone else and to take advantage of human capital, an individual must
doitin person. In acquiring human capital the individual must invest some -
" of his or her own time along with resources. Human capital depreciates
overtime as does the physical capital. Asin case of phys:cal capital, not all
forms of human capital turn out to be worthwhile investments. The choice s
for individuals to make and it matxcrs whether or not the chome is made '
wisely.

34 Educauon and Economlc De‘relapment :

: Almough €conomic dew:lq:ment is conventionally defined in terms of arise
in real gross national product (GNP) per capita, a distinction can usefully
be made between development and growth. Growth may involve neither
major changes in factor inputs nor any transformations in existing institutions.
By contrast, development presupposes a process of innovation in which
new technologies will be generated and new input and output mixes will
emerge. In sociological terms, it implies that major social and structural
change will occur involving a process of institutional transformations.in
sectors that are only peripheraily linked to the core of the economy.

Historically in the developed world and currently in the less developed
countries development has involved the monetization of the local economies
and progressive substitution of subsistence by exchange activities; a growth
in the proportion of populations living in urban centers with the associated
phenomenon of enhanced migration rates; the emergence of new systems
of social differentiations based on occupation and income in contradiction

- tothosebased on primarily on lineage and descent; and, finally, the ctcation'

of new forms of polity based on the nation-state. - ' '

These transformations have not been uniform in all societies and for thi §

- reason the term “modémization’ has less coinage in literature than formerly,
conveying as it does the idea of unilateral evolution or societal convergences

towards some general stage of mademity. However, the broader notion of
‘the institutional transformations that are associated with development suggests
that patterns of change are uneven: development is neither a smooth nor a

continuous process and tension emerges as between msmuuona] sectors
that are undergoing differential rates of change.

.




As development proceeds, educational institutions, both formal and informal,

undergo a corresponding shift in function. Within the so called traditional

societies, education is concemed with transmission of received knowledge, -

the maintenance of broad societal consensus, and the perpetuation of existing
patterns of soci ia] differentiation. These functions do not disappear as

~ development continues but the balance shifts towards the utilization of

~ educational institutions as agencies in the selection and allocation individuals

~ and groups to various economic and roles and positions within the social '
structure. Thus education becomes an independent variable in the process
of social change and as structural differentiation increases itemergesasa

" quasi- autonomous mstztutxon that can both facilitate or even smpede the
developmcnt process.

Research confirms that by 1800 !neracy had been acquu'ed by the vast
majority of males and about one-third of adult females in countries of North
America and northwestern Eufope. The evidence suggests that during the
18% and 19" centuries a substantial literacy base was a necessary if nota
- sufficient pmreqmszte for the massive economic transformation that occumed
in northern hemisphere. However, inter and pamcularl y intra-national
variations in the diffusion of schooling and literacy were substantial and
_ continue to persist in rore muted form. Further, the literature shows that
_ substantial differences in levels of educational development canmot be
explained pnmarily in terms of state initiatives but are to be seen largely as "
a result of a rise in public demand stemming from ch:mgcs in economic
*environment and the emergence of more compiex and interrelated national
occupational structures. While notignoring the significance of locad historical
and cultural circumstances, itis fair to say that the less developed world has
_ followed a similar pattem, Educational expansion is initially conseguent upon
a degree of structural economic change having already -occurred in
economies, though it may, in turn, become a catalyst for further economic
development. This suggests that the role of schooling as an instrument of
 economic development will be highly variable over time. The expansion of
formal education may have a substantial payoff at some stages in the
development process while at others its impact may be negligible in terms
mhcrdcvclo;amcnt options that may be available.

In the two decades after the Second World War a climate of optl mism
concerning the putative economic benefits of educational investment led 1o
amassive in educational provision in both the developed and less developed
nations. {nthe former, growth occurred at the secondary and particularly -

tcrtxary levels but in less developed countries absolute enroliments in primary
_schools rose massively. Everywhere, hawcver rates of exp'mqon were
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greatest at higher levels. Integral to most expansionary policies was the
. notion that development not only involved rises in GNP per capita but that
increased educational provision would be associated with the equahzauon
of educational opportunities. Although regional or ethnic inequalities persist
i muted form in developed nations in inequality of opportunity issuein
them tended to focus on the relation between educational achievement and
social background. However, in all societies it was anticipated that
educational expansion would eradicate disparities uitimately stemming from -
social backgmund of students. This issue has little to do with the degree of
aggregate mobility in a society forthis is overwhelmingly determined by the
~ rate of structural and economic change, but rather concerns the extent to

which educational achievemerit is influenced by social origins and how far

final sacial or occupational position is predicted by achievemignt level -
. independent of social background. Institutional or structural studies, of

course, show that throughout the developed and less developed world

educational access and continuance is correlated with social background.

In developed nations post wareducational expansion was associated with
rapid economic development and escalating occupational opportunities. The
demand for educated muppower tended to keep pace with increasing supply
and thus in cost-benefit terms private and social rates of returns remained
constant or feil only marginally. However, given a current chnunutxon in -
development rates there is evidence that averagerates of return are falling
though they may still vary significantty by type of education. It has, therefore,
been centended that the current labour force is overeducated and a growing
skepticism has emergedconcerming thepmt‘ itability of continued educational )
investment. :

Although the economic Eteranre presents aconvincing argument conceming
argument concerning the role of education in development, it remains relatively
silent concerning what it is that schooling actually does to people that makes
them more productive, nor has it been so concerned with those putative
-~ spillover effects of education which may contribute indirectly to development,
Discussion on spi illover effects has tended to focus on the relations between
: educauon and political development and schooling and population growth.

It has been asserted that insofar as economic development is facilitated by

a political framework that provides an orderly process of transfer of power
and low levels of political violence, the expansion of schooling should
indirectly stimulate development. This inference is based on survey data -
pointing to a relationship between level of education and dernocratic pofitical |
atritudes and also to cross-national studies which indicate that the political
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stability. Moreover, inless developed nations education is neither associated
with increased personal commitment neither 10 the nation-state norio the
existing political order. Basically, the evidence conceming education and
political development is so unsatisfactory that the nexus between education
and political and economic development is problematic in the extrerne.

1ikewise the literature on education and population growth is ambiguous in
. jts iimplications. In spite of the literature concerning the negative cffects of-
rapid population expansion there is evidence that a growth in population
expansion there is evidence that a growth in population based onincreased
life expectancies is associated with an increasing rates of savings and capital
formation and an enhancement of productivity. Other traditions have placed
particular emphasis on the role of literacy and enhanced communicationin

Tt must, however, be recognized that although research in social sciences
has provided a series of plausible hypotheses concerning the intervening
variables to explain the relationship between education and economic
* development, the direct policy implications of such research are by no means
self evident. Indeed, one of the weaknesses of eartier developmental planning
was that tentative research findings were used selectively tojustify educational
policies that had been decided upon for very different (often political)

reasons. |

35  Cost- Benefit Analysis of Education

' The analysis of education expenditure has receiveda great deal of attention
by economists. Education is viewed as investment in human resources. So,
retums to education expenditure have been computed and the proﬁtébility
of human investment relative plant and equipment investment has been
assessed. However, this approach concentrates exclusively on the earnings
generating effects of education. By disregarding other aspects it does less
 than justice to the role of education. o

The cost-benefit analysis evolved in USA before World War Il and it was
‘measure the cost-benefit in multipurpose water resources projects. Later it-
extended to other fields like recreation, industries etc. Butnow it is used
notonly in USA but alsoin many other countries. The main reason for cost-
benefit analysis is the scarcity of resources.

The cost-benefit analysis is also known as “rate of return™ analysis and is
similar in principle to the procedure followed in ordinary investment project
evaluation. Cost- benefit is a practical way of assessing the desirability of
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pro_|ccts where it is important to take a long view and a wide view i.e. it
implies enumeration and evaluation of relevant cost and benefits. For
example, if a machine costs $10,000 to acquire, yields an annual constanl
income stream of $1,200, and has a life expectaricy of 10 years, the rate of
return of investing in this machine is equaj 1o about 3 pcrccnt Thisis found -
) by solving the following expression for 'r '

C=B/ (1+r)

i 1% S— 10 where C= the cost of the machmc B=annual
benefits and r = the rate of return,

If one considers investment in education instead, the estimation formula
remains the same, although the symba!s would now have a different meaning,
“In this case C would be equal to what the individual spends to educate
himself, both in terms of direct costs such as tuition fees, as well as foregone
eamnings while studying. The benefits would be difference between what
the individual would expect to eam as a university graduate rather than with 2
asecondary school cemﬁcal:

The internal rate of retum on an mvcstmcnt isone such cntenon ‘TheIRR"
on an investment is that rate which equates the present value of cashreceipts
expected to flow the investment over it life time with the present valué of all :

‘expenditures relating to the investment. We equate present value of total
cost to present value of total bcneﬁts, r” is that discount rate which eqaatcs
these two. '

_ Letus assume thaz fora paxtxcular investment project C, is the initial ouﬂay

andC, C,,C,.........C, are aseries of future outlays. Hence the present
value cf thc sum of all outlays {cost) can be exXpressed as follows- _
= CaC/ (1+.r} FOLAUHP s PO N cctvnpmmpons (1)

In the above equation, t” is thé market rate of interest which acts as the
discount factor. '

The project will also generate a series of cash flows over its effective life
that must be similarly discounted back to the present, rhus the pmsent value
of the total cash flows can bc expressed as- :

L=Ri/ (14 1) +R /(L4 . AR/ (140) © 4 S/ (145) = =o == -~~ (2)

In the above equation R , R Rgeviniies .---,R_are the series of cash
flows received at the end of the respective periods over the productive life
of the project, S is the scrap value at the end of ‘n’ years and 1 is the
‘present value of the series of cash prooeeds Now by equating equaaon (i)
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and equation (2), we arrive at the feltoﬁiﬁg equation which is the most
common cxpressmn forthe IRR approach

I= =1

C 4+ C/ (14 D4C/ (004 4C /(4D "= R/ (1 1) 4R/ (I+P 4 4R (14n) "+
S/i+n)® ' :

Or .CuéR}._CI!(']-i-r)«l»R,—C,I_(lﬂrr)’w.,.._-a-Ru-Cul(l+r)"+S_l’_(Hf)“ ST
Or C-[R, CI{}+r)+'Rz-CzI(1+r)‘+.-‘..+R € H{141) "+ 57 (141)"] =0

From the above analysis itis clear that IRR method involves the calculations
of the rate of interest that will equate the present value of the cash outlays
for an investment fo the present value of the cash flows generated by the
project. The estimated value of ‘¢’ is referred to 2s IRR or the yield of the
_investment. This method is also known as Net Present Value (NPV] This -
is the general technique of cost-benefit analysis.

While analysis Cost-Benefit for ecucation it is not always possible to measure
benefit, because there are some indirect benefits of education may notbe
expressed in terms of money. And there is also opportunity costinvolved in
‘analyzing Cost-Benefit for education. The application of Cost- Benefit
analysis in the field of education was initiated by Strumilin in 1929. From
the later part of the 1950’s economist like Schultz (1959, 1961), Bowman
(1962), Lee Hansen (1963) and many-others began the systematic
application of cost-benefit to different level and types of education both in
the developed and developing countries.

The cost-benefit in the field of education is conducted on the basis of the
rate return approach, since the concept of IRR is more extensively used for

* evaluation of educational projects. The rate of return may be private or -
social. A calculation of the private rate of return 1o investment in education
shows how profitable it is for an individual student, or his or her family to

~ investin education. On the other hand, the social rate of return provides a
yard stick foreva}nanngeducanun as asocial investment. Another distinction
is made between ex-post and ex-ante rate of return. An ex-post rate of
return, as the name suggests, is one that refers o past investments. An ex-
ante rate, on the other hand is the one expected to 2pply in the future.

"The cost and benefits of education have both direct and indirect components.

3.5.1 Measurement of Costs

Costs can be CidSSiﬁCd as private and public costs Further bozh the
compnnenrs have direct and indirect elements.
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Direct private costs is that part of the cost borne di nectiy by the student or
histher parents by way of expenditure on tuition and examination fees, cost
of books, stationeries, uniform and other miscellaneous items. While
calculating the average tuition fee per student any amount of scholarship
that the student might receive should be taken into account. Similarly, the
direct cost borne by students should be adjusted for ﬁny subsidies on the
books and stationary purchased by them. Although for general courses, the -
cost of stationary is not very, it has been found that in case of professional
courses the cost of stationary tends to be higher than that of books.

Indirect private costs, on the other hand, include opportunity cost of earnings
foregone by the student in pursuing a particular level of education duly
adjusted for the level of unemployment. The eamings foregone by a student
during histher course of study can be estimated from the age—eammgpmﬁle :
of those groups of students who have completed the previous level of -
' educanon The age eaming profile shows the average life time camnings of
workers with a particular level of education. Such profiles are calculated on
the basis of the data collected from sample surveys of workers of différent
ages and w::h different levels of education at a pointof ime. It may be
" noted that time series data are more reli able for the preparation of age
earning pmﬁles However, since it is difficult to pmcumsm:h data, economists
generallyrely on cross-section data. '

Thcdu'ectpubhc cost mciudesboﬂ'zcamta] andq:smnng cost ofeducauona]'
institutions. This may include expenditure on the purchase of land,
construction of educational institutions, salaries of both teaching and non; -
teaching staff and provision for other allowances, Another important item
of public cost is the imputed rent which measures the annual value of buildings
.- and equipments after making due allowances for the rate of depreciation.
 Again, indirect public cost may be estimated as the value of the total goods.
and services foregone due to the allocation of scarce resources to that

particular level of education. For example, the resources devoted to

education might have been used to provide health care or could have been
invested in other priarity sector. Thus, at the micro level the opportunity
cost of building a new university is the alternative projects that are foregone.

3.52 Measurement of Benefits

In similar manner benefits can also be classified as private and public costs.
Further both the components have direct and indirect elements. -

&) ¥ ; R
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 Weisbrod (1962) has classified the direct private benefits of education into
the following categories- ; '

-

(a) Direct financial retums accompanying levels of educat:on

(b) Financial option return which is the value of the optmn toreceive
further education and returns aoccxnpanymg:{

(c) Non-financial options which include pb options, on-the-job tr.nmng-
option way-of-life options etc.

G Hedging options whichisthe mczeased ability to exploit changmg job
oppormmnes against the backgmund of technological change.

The direct financial returns of education are measured in terms of the
additional life time earnings of workers witha particular level of education
compared with the earnings of those with the lower level(s).

~ The intangible benefits of education contributes to fuller life are mciudﬂd in
the indirect private benefits. These indirect benefits include the current
pleasure derived by a student from the leaming process and the satisfaction
derived from a more educated life. Besides, an educated person is rational
and politically more intelligent. Besides education also contributes to a
culturally more rewarding environment. The indirect private benefits are
also associated with the satisfaction of being able to support ones family
andenjoy ahigher standard of living. Although not less important than direct
private benefits, indirect private benefits are excluded while undertaking
cost-benefit analysis of education, because of the difficuity of acquiring a '
suitable yardstick for measuring such indirect benefits. o

The direct social benefits are measured in terms of additional life time
eamings of a worker with a particular level of education compared to those
with the lower level. Unaqudl education results in inequalitics in distribution -
of i mcome: Investment in education opens many opportunities for policy

= measures which are eificient in output oriented sense to reduce inequalities.
Preferable in social grounds, investment in education offers a better chance
for permanent escape from poverty. '

The indirect social benefits are the ones which are extemnal to the recipients
_-'of education. Such benefits are also known gs extemalities of education
 and can be regarded as the spillover effects of education. Indirect benefits
~ can be the form of spillover income gains to other persons besides the
receiverof the education, provision of an envirenment that stimulaes research
in science and technology, voluntary encouragement of fawful behavior,
fostering of political maturity etc. however these are alsonot includedin the
measurement of Cost-benefit unalysis because of the difficulty of obtaining
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ameaningful yardstick for measuring indirect social benefits. Since indirect
cost and benefits both privite and social re intangible in nature so they are
excluded inthe calcitation of cost- bem:ﬁt ar:alysm in the basis of IRR ef
education, S

Areview of the rte of retum studies in 32 countries reveals lhat the rate of
retun te 2il forms of education is positive in most countries, andin genc:af-
the rate of retrn to primary and secondary education is higher than the rate
of rerurn to university Jevel of education. Besides, the private rate of retumn
is consisténtly higher than the social rate of return, indicating that education
is mote profitable as an investment for individual than for the society asz
whole. In general the rates of return were found to be higherin LDCs as
compared to developed countries.

3.6 The Rateof Return of lnvestment in Education

There essentially exist three methods for estimating a rate of return to
Investment in education. Their pasticular utilization depends upon the
availability of data or the degree of desired accuracy.

The Elaborate Method:

The two basic ingrediens for any rate of retum calculation are age-earnings
profile by educational level and unit costs of each level of education. For
asoctal rate of retum calculation one would like & have the value of marginal
pmdum af labour classificd by educational level, As ﬂus;sm:misiy available
statistic in most cases, observed eamings have been used as a fi st .
. approximation. Moreover one should ideally base the calculation on -
longitudinal wage dara. But since such data are rare, one is confined to the
use of cross-sectional data. This information takes the fortnof a *W? matrix,
the typical eleinent being [W, ], where ' is the age of the individual and *h*
the educational level he has completed. The second ingredient of direct
social costs takas the form of 2 'C” vector, thetyp:caj element referving fo
the costs of the *he” educational level. These two items s are the-only necessary’
ingredients for 2 basic social rate retum calculation. -

The full social cost of a student yr.dns found by addmg!heemmngs ofa
graduate of school level *h-1" 1o the direct cost of school level ‘W', thatis

[Fuil annual social cost] = Ch + W”_' ;
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_ +Then the social benefits of a graduate of school level h” arc found by
subtracting the earnings of a graduate of school level ‘h-1" from the eamings
of the graduate of school ievei ‘h’, thatis

[Annual Benefits], = W, + W, |

Annual costs and benefits are di%counted to a common point in time and
compared to each other. The discount rate which equates the sum of
discounted costs to the sum of discounted benefits is the wanted rate of
return to investment in school level ‘h’. Algebraically, mc rate of return is

found by solving the foliowing equation for ‘r': '

YAC,+W, ) (1+) = Z (W» +W, 1} (1+10)"

In this expression, ‘s’ represents the length in years of school cycle and ‘n’
~ represents the expected working life of the graduate.

The Short-Cut Method

As mentioned above, the fundamental ingredients to cost- benefit analysisin

_education are age-eamings pmﬁles by educational level. In some cases,

however, only average wages by school level are availabie. Under these

circumstances a rate of return could still be computed thréugh the following
‘_ : ] ;

— —

1, =(W,+W, )5 (C,+W,)

hel

 Where, C, is the direct az’muai cost of schooling, W, is the average wage
rate, and_‘s is the length of_the school cycle in years.

This formula is equivalent to estimating the retum of an annual income stream
obtained at a cost equal to the expression appearing in the denpminator.
The assumptions implicit in this formula are: first, the wage differential is
constant throughout the individual’s lifetime; sacond the cosis occur at one
pointin time; and third, the benefits last forever: -

The Regression Method:

This amounts to fitting a Minqérian human capital earnings function to
individual data on earnings(Y), years of schooling(S), and years of labour
. ‘market expenence (EX)ina semx logarithmic form:

InY= a+bS+CEX+dEX’
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", andinterpreting the estimated ‘b’ regression coefficient as the average private +
 rate of return to schooling. The reasoning of this procedure is that partial
differentiation of Ln Y with respect to ‘S’ gives the definition of the short- -
cut-method-calculated rate of return, that is,
| | b=dLnY/dS
or in discrete form for expository purposes |
b=LnY,~LnY/AS
=W AS (I-Y,/Y,)

Where Y,and Y refer to the eammgs of those with's’ and *0’ years of
& sctmohng, respectively.

- Marginaj rates of return to particular years of schooling can be-arrived at by i
including the S-squared term in the last equation or a string of dummy
variables referring to different levels of schooling.

3.7  Financing of Education: Public and Private Financing of
Education is not a purely public good. Education in almost all the countries
* is provided in both private and public sectors. Education consumes a
significant amount of resources ranging from 6% to 10% of GNP, A certain
level of educational provision is necessary foracountry to attain a masmably '
high rate of growth, A certain minimum level of educational provision is

generally assumned to be necessary in order for a country to attain a reasonably

high rate of economic growth, The distribution of educational opportunities

to different groups of population has consequences for social justice. Asa

- resultofthe size of educational activities in a country and because educational

provision affects economic growth and distribution of income, systems of
educational finance is likely to be complicated. This complexity is reinforced

by the fact that education-is carried forward in both public and pnvate

sectors. Education is described as a quasi- pubhc good.

There are ideological differences in the question of how oducauun should -
be financed. In particutar how the financial burden should be shared between
the government and individuals and what should be the balance between
public and private sources of finance. This is 2 question which has both
cfﬁczen(:) and equity implications. The question of how the financial burden
should be distributed raises the question of public and private benefits of
education. Measures of the rate of return to educational investment relate
the public or private benefits to the cost of education. The social rate of .
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* return measures the benefits that are enjoyed by the society as awhole -
compared with the total resource cost of education. The pnvate rate of
return includes the direct benefits that are enjoyed by the individuals
compared to the cost which are borme by the individuals and his family. -

The difference between the social and private rate of return thus reflects the

degree of public subsidy of education; and since education is general!y highly

. subsidized there is usually a wide gap between social and private rates of
return. If individuals were expected 1o contribute a greater share of the cost
of education themselves, by means of fecs or some other forms of payment,
theri the gap between the social and private rate of return would be reduced.
‘However, there are very few cases where individua! students are expected

to pay the whole of the costs of their education themselves and thus private
rates of return exceeds the social rates of returmn.

In mast countries a si ignificant part of the cost of education at the primary
and secondary stage are met out of general taxation or other government

resources and students receive free schooling or pay low fees. Incaseof - -

private schools fees may be high or even the only source of revenue. Butin -
private schools also there is some degree of public subsidy, either by means
- oftax concas‘;lon for institutions or direct grant-in- aid of tcachers salaries.

In'many countries, fees are charged in institutions of higher education, but
these are well below the true resource cost and therefore the social cost of

" education is higher. In addition many students receive financial aidin form

* of scholarships, grants or subsidies, loans which help toreduce the financial -
burden of fees or of the students living expenses. In cither case, student aid

. reduces the pnvats cost of education and Iherefore increases the pnvate
rate of return. '

Educat:on confers financial benefits to the individuals in the form of higher

life time eamings. So the question of who pays for the education raises

important issues of efficiency and equity. If educational opporzunities are

unequally distributed because of inequalities in the distribution of income

~ and hence the capacity of individuals to finance investment in education,

then this will perpetuate inequalities of income in future, since earing is

related to a workers education. Thus, the question of who should pay for

education is closely relaied to the question of equality of educational
opportunity as well as the question of equity.. '

Tthas been seen the general effect of public subsidy for higher education is
- to promote rather than discourage inequalities of income. The reason is that
“those who are most likely to benefit from higher education are the children
of upper income families and that subsidies for higher education involves a
 transfer of income from the average ax-payers to those who come from
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higher than average income families and who may expecttoeam higher
than average income in future. However, when subsidies for lowerlevels of

' education arcalsotakeni mnte account, it lspnssablematmmes for education
may contribute to redistribution of ; income in devebpmgcmmmes akhough'
itismot necessarily 50.

3.8  Financingof Educatitm. Critena for Adequacy of Education
Finance

During the 1960s and first half of the 1_9705._ adequacy was d'cf}ned.in :
‘terms of the percentage of gross national product devoted to education,

. and in terms of the share of the central government’s budget spenton -~ -
_ education. These kinds of medsures are not thoroughly satisfactory, because .

thcysomcumcs ignore private education andeducational revenues gemrawd =
in provincial and Iocal authorities. Theirmeaning was aisoamhtgmmsbecame '
they failed to address the question of the cfﬁc:cncy thh whzch agiven -

- government ran itseducational programs.

Since late 1970s, follnwmg,‘the leadcrship of the World Bank, a ncw setof
adequacy measures has come 10 be accepled. These measures are intended
 to get somewhat closer to outcomes of educational systems. One measure
is the proportion of the relevant age group enrolled in pnmary school. A
second set of measures relates to balance by sex, that s, whether educationsl
opportunities are provided to women. A third criterion of adequacy is the
proportion of the age cohort enrolled in secondary schooi The fourth
criterien is the adult literacy rate. ' -

Toassure (a) near universal enrollment in the elementary grades, (b) sufficient
retention in the elementary to supply a sizable and sexually balanced group
of students for secondary grades, and (¢) quality of instruction for the whole
population to sustain lifelong ineracy, it is demanded that teachers and
classroams be generously be available in both cities and rural areas. The .
objective by which adequacy of education is defined also require at least a
minimum level of competence and commitment on the part of teachers. The
requirements for real resources to meet szandards of adequacy set, ifi turn,
the financial requirements. - 2 '

For the industrialized nations and nnn'indl.zslariizaed countries characterized
by relatively equal distribution of income, the question of adequacy needs
no further general discussion. However, when large part'of the youth
population is affected by a malnutrition, or poor health, or where many
parents find it necessary to cxploxt the labour of their very young children, B
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then an adequately financed system of education, as defined by conventional
standards, may fail to yield the objectives of educational adequacy. It may
be necessary to expend public resources to protect the nutritional status, -
health, etc of students and intending students in order that they are physically
ableto bemﬁt from the instruction offered to themin an acbquaxcly f‘ nanced
'cducatmnal system.

39  Financing of Education and Equ;ty

The effects of a search of equ:ty in the design of mast systems of educwonal-

~ finance are so strong and the approach to finance of primary and secondary
schools, on the one hand, and to finance of post secondary instituti ;
_ the other, are suf_ﬁciently different that is necessary to distinguish clearly
between these two main sectors of education. o

In the administration of primary and secondary schools, most central
- governments seek an arrangement which is neither wholly centralized nor
wholly decentralized. Complete centralization implies an excessive amount
of bureaucratic delay in making decisions, and it entails, probably, incapacity
to take proper accourit of changes in local needs and desired practices.
Yei, complete decentralization destroys the capacity of the central
government to direct local authorities to meet long range national needs for
. training personnel. A mixed system of provisions, one which is subject to
decision rules about the presence of central powers and local powers, calls
for financial arrangement within the category of intergovernmental fiscal
relations. The general rule for disgribution of funds is that the larger unit of
government distributes funds to the smaller unit directly in accordance with
_the needs of smdents in smaller unit and, inversely, with regard to the fiscal
capacity of the smaller unitof government.

Needs of students are measured in the first instance by a census of the age
cohort eligible 1o attend 4 particular level of education. This age cohort may
then be adjusted in various ways, and the more sophs*u:ated the
adjustments, the higher the degree of equity likely 1o be attained.
. Measurement of local financial capacity is ordinarily a simpler process.
Having determined that of which the local tax base consists, whether income,
j(ra_de, or property, a total is taken for this local area and the total is divided

by the number of eligible students. - o
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‘Using their estimates of local needs and local resources, the central
government is likely o employ one of three main fiscal devices to link together
central and local support for education, The first of these is called a
“foundation program plan”, The foundation program is a money figure
 representing the govemment’s estimate of the cost of educating a typical
student in a typical local authority. |

The second main type of grant is knovm as “‘percentage equaiizing" Under
" this arrangement the government agrees to share in the costs of a locally -
determined education budget and, using a complicated formula; to share
 local budgets in such a position that any two local authorities that levy the
same local school tax rate are provided with the same sum of money to
spend per student. In effect, the state grant equalizes local fiscal capacity,

* while leaving the decision about the size of tﬁe budget to focal discretion.
‘Obviously, the percentage share of state money will be hsgherm poorlocal
authority than in arich one.

The third main type of grant isthe “wcighted-population grant”. 'ﬂ'u's is thc
simplest arrangement of the three and the one that is the most flexible, that
is, that requires least commitment of future resources on the part of the
state. A given local authority’ smt:tlemus that share of 4 state -determined
appropriation which is equal to the local authorities” share of weighted
populationshare. _

There are two main approaches to the problem of equity in finance of hi gher
“education. In Europe and in most developing countries, the central
government pays most of the costs of post secondary education, including
student maintenance, and the necessary funds are distributed directly tothe
institutions. The systems are hierarchical, topped by one or more major.
universities, and grounded in various forms of technical institutes and
' institutions of further education. The intending student finds a place in the
structure in accordanoe with his or her measured academic abﬂmcs

In United States the main support of h1gher education is found in a sysle:m
of grants and loans made directly to students. Periodically, there is interest
inshiifting the cost of United States higher education from govemnment and
parents to shidents themselves, using device of “income- contingent loans”.
Through these loans students could borrow practically unlimited sums for

their education and pay the money back over their working lifetime. refative
to the extra income that is estimated to be attributable to their additional
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schooling. Under conservati ve fiscal policy and hi gh mtzs of mﬂanon of
_ costs of higher u.lucauon devices of this kmd may well be adopted.

3.10 I-'in'mcjng for Higher Education In india and its Problems

’f'he. question is who should bear the burden of cducation, whether it 1$10
be barne by state of by receiver of education or by the user of educated
man power? If all of them bear the burden of financing of education, the
‘answer is un the economic framework and planning of education. The
economic framework can b;ciass;ﬁcd into three types- capitalist, socialist
. and mixed economy type. '

In the capitalist system, the means and resources are owned by the pnvate
index of course some state intervention. But the philosophy is ‘least state
intervention’. In the socialist framework the means of production and
distribution zre owned hy state and so é}sc the decision. As wehave in
India, means of production and distribution are owned by both state and
private individual: The state pesmve}y intervenes with a view toachieve
* desired goals.

In India, state intervention to fulfill social and economic goals is-

. Removing disparities in the distribution of economic resources so as
1o ensure econ UII’]JC ;u stice.

Planning the process of econcmic gmwth inorderto ach; eve social
justice.

Securing an equitable standard of living:

_ There are various instruments for achieving these objectives viz. mobilization
and redistribution of resources through taxation expenditure; equitable
- production and distribution so as to achieve these goals and to enact laws
to promote desirable activities and preventundesirable cnes.

“Education is the basic input {)f humnan resource development. Education
constitutes input instrument, ithasits own significance in capital saving mixed
‘economic framework. The provision for education is regarded as social
merit good and it forms a part of national economic development. So,
 financing of education is complex. In a mixed economic framework the
government take amajor responsibility of funding education, with contribution
from social groups and individuals being i important. This leads to the questions
as to who bears the burden of state financing for education and what s the
share of burden by individuals (or social groups). o 5
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- If the state bears the burden of ﬁnancing education the question that arises -
s that- how are resources generated by the state? If it is through taxation,
whetheritis through direct or indircct taxation. it is direct taxation whether
the nature of taxation is progressive, regressive or proportional. Andifthe

taxation is indirect, is it through the taxation of items of common consumption

or luxury goods? The quesnr.m relates 1o every section of the socwty
However in'reality, it is the common people who finance the resources for
education through indirect taxes. However, if the burden is shared by the .
students, individuals or other gmups Lhe cgntra! question is how much of

* 1ax should be shared by them?

> Struciure of Education:

-Educat:orx system is our country has been influenced by colonial m!c So,
the education system evolve mrou‘._,h historical courses thrcf: (3) specific
wayvs

Content of “ducation
Organization of formal education system
- ‘Financingofeducatibn

Content of Education: With the regards of content of education, it is the
education received from parents, society and observation. Content education
can be broadly classified Into- education for state administration and state
craft: education for scIf enlightment and human co-existence; education for
business, commerce-and economic administration; and education or
professicnal skills like en gineering, medical and law.

Till independence, it veas tbc first two types of education that received more
imporiance. But afler independence the later two diso recc;vcd the same
1mportamc as the previous (wo., ' '

Organuauou of F orm.ii Education System: In earlizr times, traditional
religicus institutions like the ternples played an important role in sefting up
educational instituuon, which was influenced by soc ial and religious reform
bodies and phuam?mplsts Later on state as well as local bodies took the
 initiative to organise the education system.

Financing of Education: The pattem-uf financing has evolved over time
and this pattern can be described as — contribution from society in form of
donations to social and religious reformiinstintion: contribution from primarily.
statesin form of Income eaming assets andcash dordncm and danau(m by
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colonial rulers from the revenue collected from publiﬁ; donation or
contribution from phitanthropists; contributions by recetvers of education;
and education access charged from the people.

> Post !ndependence Period:

India with written constitution took upon itself the respenst! uiliry of educating
its people. Under the directive principle of state policy it was indicated as-
free and compulsory education up toage 14; promotion of educational and
economic interest of schedule caste and schedule tribes and other wcakcr
sections of the society: equality of opportunity for all; provisions of protectve. '

fee concessions and financial subsidy forwcakcr section; and reservations. .

Thus, the constitution makes pravision for state intervention and sound
financial systém with suitable funding policies. Education was initially under
state Jist but was brought under concurrent list after the 42 amendment of
the constitution, which made provision and supported private education
_andstatc institutions. Govemment laid grcat stress on primary education.

» Organisational Structure:

The organizational pattern of education has changed much since
mdependence The pattern of educahon in last 4-5 decades are-

e Privately managed but govemnment atded school and cnueges

® - Privately managed school and colleges but without government aid.
@ Ceniral and state government managed school and colleges.
L]

Central and state government supported autonomous institutions
 like universities and other institutes of higher education.

@ - Adult education centers supported and managed both by private
* bodies and state.

> Financing of Education:

Afterindependence the state povernments prov:ded greater ﬁnmal support
and help for education by mobilizing resources. To promote education for
its peopia the government took certain policy measures as—

e Fee concession to the weaker sections of the society ;
e Financial subsidy to students hcloﬁging to schedule caste, scheduie tribes
and weaker secuons of the society. ' -

@ Tax rebates to phﬂanthmpxsts and donnrs\\-hf) contributes toeducational
development
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* Thc state also regulated the fees and kept the fee rates low in also in
the state managed educational institutions.

The first two financial mcasures seek to redistribute resources through
education to the weaker scction of the society. The third measure helps to

- mobilize funds for education. The fourth measureenabk:s the students of
the weaker section to have access to higher education. The questions that
arises in this context is that- who pays for the state resources? How tax

rebates helps in mobi ]izj'ng_resources? Is the benefit accruing to donors gre

. less than their contribution; and how far the resotirces contributed by donors
are economical? How far Jow fee rates help the poor to get higher education?
Finally, whether the resources are transivrmed from the rich and niiddle
class or whether there is reverse zransfer of resources to the rich appear
middle class? |

Mixed cconomy dictates state intervention through tax and fiscal policies.
However, in India a iarge proportion of resources about 90% are raised
through indirect taxation which is regressive in natures. So, the poor and
the lower middle class bear the burden more and actually pay for the _
resources to finance education. Sv, in spite of low fee rates the poor cannot
afford higher education. It is the student from rich and upper middle class
who benefits from higher cducation. I short there is a reverse transfer of
resources from the poor to the iich and so such income mequahty is
perpetuated. '

> Policy of Tax Rebate and Private Contribution:

A donor will donate as long as the cconomic and non- economic benefiss
are high or equal to the amount of donation. There are sore guidelines

from the states point of view like- the resources mobilized through tax rebate
are more than the amount the revenue lost owmg to tax rébate; government

must also see that the donors do not adversejy affect the planmng and
~development of education; donors do not use the institutions to serve their
“own interest.

- Regarding the first guideline there is a fecling that the economic benefits
enjoyed by the donors are greater than their revenue lost although there is
no emprrical evidence regards’n-g this. As regards the second and third -
guideline also there are no empirical evidence and lack of supervision and
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mechanism for govemance of such institution, As such they serve individual |
Or group interest. - '

» Fee rates in Higher Education:

This issue is somewhat complex. There are very few private universities,
colleges and unaided colleges where fees arc kept low. So, those from
higherincome groups who can afford high fees also go for low fee institutions.
As such there is reverse flow of resources from lower income groups to
hlgher income groups. 'Ifms happens atthe stage of human development.

Inthe employment of human resources, investment is incurred bothin public
- and private sector. The human resource utilized in private sector just provides

the maintenance cost without paying interest on those resources. While -

public sector provides both maintenance cost and interest income. So, the

policy of low fee rates has acmal!y helped pnva!e sector individuals tobenefit
“out of public uwestment

311  SummingUp

Most of the maources!ﬁnancc for education comes from the state. State
mobilizes 90% of the resources through taxation which is regressive in nature.
_So, the poor and middle class basically bears the cost of financing for higher
education. There exist two types of institutions side-by-side-private hlgh
fee charging institutions and low fee charging government institutions.
Adequate funds are available at the disposable of the private institutions.
and hence are in .position to provide better education, whereas the -

- government schools are disadvantageous position. Thus me.quahly is
perpetuated in the job market also. Again as university education is highly
subsidized, the investment on human capital is done at public cost. Sv.
when this human capital is employed in private firms it supports the private
firms’ profits and private practioneries, nothing is ploughed back 1o the

_ pubhc :

In Cdpl!ﬂhSl socicty, the receiver of education invess for their education.
So, the higher salaries or fees charged by them afterwards are justifizbie.
Butinasocialist society, funding is done from general public through indirect

regressive taxation. So, it generalty results in reverse flow of resources from '
the weaker to the richer section. Financing of education by other means

" can thus serve in reducing disparities and thus mobilize resources from higher
income groups to lower income groups.
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312  Self Asseésnient Quéstions _
1. Explain the meaning of Economics of Educ;nﬁdn‘_?

What is the need of Economics of Education in pte_seni ﬁme?‘
Exljl'ain the functions of Economics of Educatioﬁ? T

What are the principies of Economics of Education?

Elaborate the role of education in human resource déve!bprmnt -
Dcscnbe the relation between education and economic devc!opmcm

- Give an account of the cmt»bcncﬁt analysis of aducanon '

9"?49‘5-“:?".‘“?‘-"

What are the various cntena forfi nancmg of educatmn" Describe
clabmately : : i

' 9. Give anaccount on the problems of financing of hi ghe_reducaﬁ_an in
India. ; ' : -

3.13  References/Suggested Réadings _
1.G. Psac‘-lampol'ous {ed), “Ecoﬁomics of Educatjoﬁ"Pm'dgaman Press -

2.Ian Beardwei! and Len Holden (ed), “Human Resource Mamgemenz*
Contcmporary P&:rspecnve" MacMillan '
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Unit- 4
_ MANPOWER PLANNING
- Contents: '
4.0 Introduction
4.1 Objectives - -
4.2 Manpmverﬁmming-Méalﬁ'ng -
4.3 Manpower Planning-Significance and Problems
. 4.4 Manpower Demand and Supply
4.5 'Meﬂmdolog:cdlmmsmEsumngManpowerDeimxdaMSuppfy
4.6 Forecasting Manpower Requirements: Meaning
4.7 Input-Output Method in Forecasting Manpower Requirement
4.8 Educational Planning and Its Economic Aspect '
4.9 Meaning and Concept of Brain Drain
~ 4.10 Brain drain in Under- Developed Countries
4,11 Costof Brain Drain
4.12 Self Assesssmmqucsﬁons
4.13 references/Suggested Readings

4.0  Introduction
Educated man is one of the most crucial inputs in the economy is one of the
most crucial inputs in the economy of any country, and in developing
- countries, where there is frequently a shortage of physical capml the
availability of skilled manpower may be particutarly crucial. Recognition of
* the fact that education makes workers more productive, and the belief that
* shortages of skilled manpower represent one of the major constraints to
economic growth in developing countries, has resulted in a great deal of
research, effors being devoted to the prablcms of forecasting demand for
educated manpower. The idea that it is possible to forcca_s; or project a
country’s manpower structure and then use the result as a basis for planning
the scale of education in order to satisfy the economic needs of the country
is not only appealing, but has also exerted powcrful mﬂucnce over
educational pldnmng in many countries, overa number of years, '

41 Objectives

The objective of this unit is deal with the sigrﬁﬁcm of _manpo’-wcr'pianning
_and the various problems associated with it. Besides, this unit also deals
with manpower demand and supply and the various methodological issues
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" in es'tjmating'il. Further, the idea of brain drain and the cost of brain drain
are involved. This unit also incorporates the input- output method in

forecasting manpower requiremenl and the economic aspccts of educational
plamming.

4.2  Manpower I’Mng;aning : )

Manpower Planning which is also called as Human Resource Planning
consists of putting right number of people, right kind of people at the right
~ place, right time, doing the right thin gs for which they are suited for the
achievement of goals of the organization. Human Resource Planning has
got an important place in the arena of industrialization. Human Resource
Planning hastobe a systems approach dnd is camed outinaset procedure.

The procedure is as follows:—
k. Analyzing the current manpower inventory.
2 Makmg future manpower forecasts -
. 3. Developing cmpiuymént programmes
4. Design training programines -

Analyzing the Current Manpower Inventory- Before a manager makes
forecast of future manpower, the current manpower status has to be analyzed.
For this the following things have to be noted- Type of organization ;Number
of departments ;Number and quantity of such departments’;L.inployees in
these work units Once these factors are registered by a manager, he goes
for the future forecasting,

Making Future Manpower Forecasts- Once the factors affectingthe

- future manpower forecasts are known, planning can be done for the future

mdnpowcrmqulzemmts in several work units.

The Manpower forecasting techmques commonly employcd by thc
orgamzaimns are as follows: : :

i. Expert Forecasts: This includes informal decisions, forlmmxpcn
surveys and Delphi technigue.

&=

Trend Analysis: Manpower needs can be projected through
extrapolation (projecting past trends), indexation {using buse year
as basis), and statistical analysis (central tendency measure).
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iii. Work Load Analysis: It is dependent upon the nature of work
' loadi in adepartment, in a branch orin a division. -

iv. Work Force Analysis: Wheneverproducuon and time pcnod has
- to be analysed, due allowances have to be made for getting net
manpower requirements.

v. Other methods: Several \flathemancal models, with the aid of
computers arc used to forecast manpower needs, like budget and
' plannjnv analysis, regression, new venture analysis.

'Deveiopmg Employment Programmes- Once the current mventcuy is
 compared with future forecasts, the employment programumes can be framed
and developed accordingly, which will include recruitment, selection
procedures and placement plans.  *

Design Training ngramines~ These will be based upon extent of
diversification, expansion plans, development programmes, etc. Training
- programmes depend upon the extent of improvement in technology and
advancement to take place. It is also done to improve upon the skills,
capabilities, knowledge uf the workers. |

4.3  Manpower Planning- Slgniﬁmnce and Problems

A wel!»preparﬂd and motivated workforce is possibly the mnsl important
of the three intangible assets to support an orgamzat:on s value creating
processes.

Key to Managerial Functions- The four managerial functions, i.e..
planning, organizing, directing and controlling are based upon the manpewer.
Human resources help in the implementation of all these managerial activities.

' Therefore, staffing becomes akey toall managerial funcuons

Efficient Utilization- Efficient management of personnel becomes an

important function in the industrialization world of today. Setting of large

scale enterprises require management of large scale manpower Itcanbe
effectively done through staffing function. .

Motivation- Staffing function not only includes pnlting right men on‘right
job, but it also comprises of motivational programmcs, t.e., incentive plans
. tobe framed for further participation dl’ld lemployment of employeesina

- concern. Therefore, all types of incentive plam bemmesan integral par: of
staffing function.

| Better Human Relations- A concern can stabilize itsclf if human relations -
develop and are strong. Human relations become strong trough effective
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_control, clear comimunication, effective supervision and leadershipin a

concern. Staffing function also looks after training and developmentof the

- work force which leads to co-operation and better human rclatious

Higher Productivity- Productivity level increases when rcsourccs are
~ utilized in best possible manner. Higher productivity is a result of minimury
wastage of time, money, efforts and cncrgres This is possible through the
staffing and its related activities (Performance apprmsal trammg and
development, remuneration)

Need of Manpower Planning- Manpower Planmng isa two~phascd .
process because manpower planning not only analyses the current human
resources but also makes manpower forecasts and théreby draw employment
programmes. Manpower Planning is advantageous to firm in following
1. Shortages and surpluses can be identified so that quick action can
. be taken wherever required.

2. Mlmemmmmpogmmmbmdmmm _
planning.

‘3. Italsohelpstoreduce lim}ahourcostascxcess staffcm be 1dfxmﬁed
and thereby overstaffing can be avoided.

4 n also helps to identify the available talents in a concern and
accordingly training programmes can be chalked out todevelop those”
talents. i o

5. Tthelps in growth and diversification of business. Through nuanpower

 planning, human resources can be madsly available andthey can be
' wtilized in best manmer.

6.. Ithelpsthe orgamzauon to realize the xmpcrtance of 1 manpowcr /
management which uitimately helps in the stability of a concern.

44  Manpower Demand and Supply

The demand for teachers can be defined in the aggregate, as the total number
' of teaching positions funded by educational agencies (govemnment/private -
and private aided) i.e., the number of teachers that all agencies put together
are able and willing to employ at a given time. Total demand thus defined is
the end result of anumber of conszdcmtmns leadingto the establishmentof -
teaching positions.
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The main factors determining teacher demand in any particular year arc the
number of students enrolicd in public schools, policies pertaining to
curriculum and teacher-pupil ratios, prior commitments to cmployed
teachefs, educational agencies funding capacity, and the prices that must be
paid for various types and qualities of teachers. Aggregate demarid, however,
‘i of little use in understanding the dynamics of demand for the teaching
force or in designing policies toensure an adequate supply of teachers. For
these purposes, total demand must be specified in' greater detail, i.e.,
-disaggregated by teaching assignment and geographic d:smbuuﬂn ofthe .
teaching positions.

More specifically, computations of dzx.aggmgmcd teacher demand should

. be stratified by subject matter, grade level, preparation for serving the speciai
needs of students (especially handicapped students and those with Fimited
English proficiency. region of the country, and urban city of schools within
which teaching positions have been established. In addition, demand should
be specified by the attributes of teachers desired, especially teacher.
qualifications (their training, degree level, licensure, and experience) and
race/ethricity. When specified at this level of detail, teacher demand can be
compared with information about leachcrsupply to examine suppiy-dcmand
relationships.

The: supply of Lf:ach«rs inany yearis defined, in the aggregate, as the number
of eligible individuals avalable from all sources ‘who we willing to supply
their services under prevailing conditions, The supply includes qualified
individuals who {a) currénﬂy hold teaching positions, (b) seek to enter the |
profession by applying for open posiﬁons, and (c) would apply for positions
if suitable openings existed. - '

The main factors determining who is available to teach are considered to be

" the availability of teaching positions relative to the availability of positions in
ather occupations, teacher wages relative to wages in competing accupznjoﬁ&
and working conditions in tc_achingfr:iativc toconditions in nther occupations.
Unfortunately, no sources of data are capable of providing adequatc

" information about the total supply of teachers thus definzd {Gilford and
Tenenbaums, 1990). What is known with reasonable precision is the annual -
number of teachers hired from among those available through several sources
of supply. That is, the number of individuals continuing in public scheol
teaching from entering public school teaching annually. The former group is

. often called continuing teachers, and the latter group is often called entering
teachers or new hires. Collectively, continuing and entering teachers .
constitute the cohort of individaals ernployed as teachers (in short, the
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teaching force), a group representing an unknown pmpumon of the potential
‘total supply of teachers.

- Aggregate information about the size of the teaching force is of only modest
value forunderstanding teacher supply. In practice, it is virtually the same
as aggregate demand. To be useful in understanding the teaching force,
information is needed about vasious sources of supply of individuals hired
as teachers, as well as about the composition and distribution of the teaching
force. Information at this level of detail could then be refated to comparable
information about teacher demand in efforts 10 understand the degree to
which teacher demand is being met by qualified indi viduals, as well as the |
sources of teachers that might be manipututed by pdlicy in order to provide
amore adequate supply In practice, the term supply (as in teacher supply
and demand) is typically used Impret;selj Instead of referring 1o total
potential supply, the expression teacher supply is used loose lyto m_fcr to

-~ the composition of the actual teaching force, to potential sources of entering

teachers such as recent graduates of teacher preparation programs, andto

teacher supply shortages that occasionally occur in some subject matter

. fields at various geographic ioualmns The total potential supply of hircables

individuals almost always equaisorexceeds the number of avai Habie teaching

positions. Therefore, in the aggregate, the size of the teaching force is usually
detsrmined by the demand for teachers as defined by the number of funded
teaching positions, noi by supply constraints.  ~

4.5 \iethodulngicdl Issues in Estimating Manpower Demand and
' - Supply

The teachimg force is distributed among public and private schools that vary
by type, grade level, and location. A major concemn and chullenge is that
teachers are maldistn E»az'ttd among schools in terms of qualifications,
experience, race/ethnicity, and other ditnen isions of the weaching force. For
example, hitgh schools in large urban areas usually attraet 4 leaching force
thatis less experienced, younger, and less well pre pared toteach high school
subjects than teachers hired at n{,dl’av suburbun schools, :

Therefore, mfonnaﬁon ahout the distiibution of the teachin glorceneedsto .
be presented in terms of teacher variubles (such us qualifications) to .
‘understand fully how well the supply of teachers meets the demand for
teachers at schools of various types, ley cls. and locations. Such an alyses af
the tmdnng force are possible with existing teacher dara bases. Little is
known, however, about the characteristics of applinants (from which entenng
teachers are selected) as a i"_unclion'_oi' schooi location. Unless inf ormation
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‘about applicants is known, itis not possible to determine whether the supply

of teachers available to various schaols is adequate, or whether difficulty in
hiring qualified teachers is due to hiring practices or other [ actors. This
* distribution problem stems from teachers” behavioral response to schools
location, one of the many variables affecting the supply of teachers available
to aschool. Supply obviouslycan vary from school to school since supply
is arelationship between the numbers of qualified individuals who would be
willing toteach and such incentives as the salary, working conditions offered,
the location of the school, and other alternative career cppeztunitié:;. '

Another main factor behind teacher demand, namely change in pupil nuimbers
due 1o population growth and expanded access to education. It looks at
the size of primary and secondary teaching forces across the worldand -
how numbers have changed over time. Patterns in population and pupil
growth affect the aggregate demand for education which can lead 1o increases
oorreductions in staff size, especially atthe prifm:;y_lcvcl which is typically -
considered compulsory.

4.6 Forecasting Manpower Requirements: Mcaniné_

- Manpower forecasts have been made over time in scveral ways and for
several purposes. National manpower forecasting COVErs manpower as an
" aid to educational planning. Although several approaches to pational
manpower forecasting have been developed and followed, all include 2
- commor them:. This is that shotages and surpluses of differently qualified '
‘groups of kabour will constantly arise simuimﬁeously inabsence of planning.
The result is detrimenta! to both individuals, who m 'ry iose income and
morale, and to scciety as a whole since labour shortages result in a lower
lc\{el of output and hence lower levels of present or future consumption
than would otherwise be the case, Manpower forecasts con accuratel Y,
estimate the future demands for {abour and action.can then be wken in time
'to ensure appropriate supplies. The removal of potential imbalances leads
to increased national production and a higher level of average earnings. For
the LDCs which aim to make fundamental structural changes in their
economies. forecasting the shifts indemand for different skills is argued 10
be particulariynecessary.

The theoretical rationale in the introduction of manpower forecasting is that
the purpose of making manpower forecasts is to ensure that supplies of
manpower are available when new n*quirem'ents arise. As a result,
_rﬁan power shortages and surpluses can be avoided and output inc reased.
“The two main reasons, for manpower forecasts are- (a) the imperfecuons .
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and inadequacies of the labour market to cope with shortages and surpluses
and{b) the limited possibilities of substitution. Forccasxmg future manpower
requirements can create appropriate supphcs andintum prowde the base
for planning educational expansion.

Althongh a common rationale underlies all attempts to forccast MAanpower
reqmrerne-ms severa} different approaches have been takKen, largcly on
account of varying data availability. The approaches used are employcrs’
survey, mnternational comparisons, lobour-output ratios, and Mediterranesn
Regional Project method. Emplovers’ Survey is one of the simplest method
of assessing manpower requirements is to ask employers directly to forocast
their own levels of employment in the future. In absence of knowledge of
past trends in labour market, governments of less developed countries have -
regularly used this approach. International Comparisons is another
approach to forecasting ﬁmnpower requirements, and one which again largely
owes its existence to the lack of domestic labour market information,

+ particularly in the LDC, is the use of intemational comparisons. These may
take the form of either time series data from a single country whose experience
isregarded as particularly relevant or of cross-sectional data from a range
of countries. Labour- Qutput Ratios have mainly been used for forecasting
requirements in a single occupation and these have tended to be ones

' requiring high-level qualifications as doctors, teachers, engineers’ etc. The
approach is basically very simple and is founded on extrapolations of
manpower per unit of output and level of output. A variant of the labour-
output ratio approach is to forccaqung manpower rcqusrcmcms isthe use’

- of density ratios.

Forecasting rcquirements foroccupations indi viduall y and independently
-could result in the. aggregate requirements being greater than the anticipated
size of the total fabour force. Thus attempts have been made to produce
forecasting models that result in estimates of manpower requircments across
the whole labour force simultaneoasly. The most widely kniown of these is -
: that developed by Pames for OECD’s Meéditerrancan Regional Project
which aimed to produce forecasts of manpower requirements up to 1975
for Italy, Greece, Turkey, Yugoslavia, Spain and Portugal as a base for
educationa! planning. :

4.7 Input:Output Method in Forecasting Manpower Requirement

Input-output analysis is 2100l of economic science. It describes in figures
production processes as in recipes: how much of each necessary ingredient
 is needed to produce one unit of a product. Since education may be-
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considered, especially from an economic point of view, as a production
process, input-output analysis may also be applied to education. The input- '
output analysis emphasizes that goods need other goods for their production.
Input —output analysis is a simplified picture of the production process, anid
assumes a numnber of rigidities i &. nonadaptions, which may deviate from ‘
real production processes. Deviations occur if inputs can be substituted .e.
combined in other ratios than the recipes indicate. '

- Education may be seen as a production process and hence be described
with the aid of iriput- output analysis. Part of the formal education process
at the primary level may be described by inputs of teachers and kindergarten
graduates, books and so on and by outputs of dropouts and those admitted
at some secondary Jevel. If 25 pupils are being taught by each teacher, the
teacher-student ratio of 1:25 which constitutes an input- output. Instead of
looking at a complete course of a primary school one can look at the teaching
process in one grade. Figures of those who pass from grade one to grade
two.is known as transition figures and for lack of better knowledge they
can be considered as constants, for instance, equal to last year'sorthese in
anothereity or country. ' o '

Reasoning backwards one may also how to obtain 100 factory directors.
_ In the United States there was a time (around 1900) when most of these
. were high- schoo! graduates. By 1980, more than half of Fortune's 500 top
managers were business school graduates; and many more than 500 such
graduates would be need in order to select those who qualify for becoming
one of those 500. This way of looking at that part of education is, quoting -
Psacharopoulos (1978), fading away. Related 1o this rejection of a fixed
recipe of obtaining top executives is the fact that the cducational specialization
may vary from lawyers to engineers, alongside many non-university graduates.

In orderto dea! with input-output terminology for dealing wath education
processes, it should be used qualitatively only and fairly high rutes of '
substitutions may have to be accepted. Such aqualitative approach could
be useful as a reconnaissance for more fundamental research. Its first task.
would consist of enurmerating the character of the education process. There
is scope for stating that inherited personality traits of the students partly
. determine the pi‘bcess.'Aiong_:&ide these the environient impacts as those
occurring in the family during achild’s early years etc may be listed. Later
on, the consecutive schools attended biological developments of the
youngster and after school-leaving age, traming on the job will play its role.
After one or more decades paid leave for retraining may be added. '
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All these elements enumerated and some additional ones enter into what
today the educational economists prefer to call a production function of the
education processes undergone. Looked at this way the state of the artis at
alow level, as the following example demonstrates. :

Wide differences of opinion prevail on the impact of inherited pcmona]:ly
traits on the degree of success of an educational process. Whereas some
experts maintain that such genetic factors determine to a large extent what
a given individual is able to attain, others point to learnability, of many
~ characteristics needed for a given job. Leamning g processes vary with the
curriculum, which refers to the type of school, both with regard to the level
of schooling and to the general-specific nature of the education offered.
Often-used levels of primary, secondary and-tertiary level roughly
corresponding to clementary school, high school and college. Increasmg!y
a preprim.ary level has been added. There are important differences between
secondary schools in different countries depending, . among other things, on

how many years of obligatory schooling exist. Other ways of indicating the
level are simply expressed in terms of the age of the studénts. As for the
nature of schools there is s dis!inclioﬁ between gc’nerai@ ‘CTSuUS vocational
education. The latter prepares for certain age groups of occupations and is
specialized accordingly.

Technological and economic development from the simple levels existing
one ormore centuries ago, or in relatively primitive cultures, to modern
industrialized societies have had an important impact on the learning processes
needed to prepare children and youngsters for their jobs. One of the chan ges -
is often of the type “leaming how" and “learning why"”. This is an incomplete
description however, What.is needed is more creativity and it remuins fo be
seen whether even the most advanced curricula are appropriate to develop
- whatever elements of creativity are available. A hostof, 15 yet, vaguely
Known components needed as inpuss into an optimal educationat process
remain to be studied .md deveiopcd

4.8 Eduéa_tim_lal Pianning and its Economic Aspect

The subject matter of cconomics as a science is the allocation of scarce
resources among alternative uses. Since economies deals with supply and
demand, economic considerations are increasingly used In many stages of
the educational planning process. In the recent ime the title ‘educational
planner’ has been assigned to someone who by formal training is an
economist, econometrician or statistician, rather than an educator. There
are scveral reasons for this tendency. First, the mqonty ofwmcmporary
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crisis éymptoms in education are economic or financial in nature. Second,
schools are immediately affected by the economic environment within which
they operate. Third, taking a long term perspective, schools can affect the
economic environment itself. A further important reason for the current
dominance of economics in the necessarily inter disciplinary ficld of
educatxonal planning is thatitoffers a systematic fmmework for the ana!ysxs
“ of many components of the planmno process. '

One operational dcﬁmtzon of planning in general, which can also be used in
education, is (a) the examination of many feasible alternatives, and (b) the -
choice among them according to an objective. This definition can be splited
to two separate components viz, positive which is component (a) and
normative which is component (b). Besides this definition corresponds to
the problem of constrained optimization in mathematics.

- Formulating criteria also known as specif ying the objectives in welfare
function ineconomics deals with several distinctive objectives the educational
planner might stipulate, such s to increase the level of achievement of
secondary school, 1o accelerate the rate of economic growth etc. such criteria
then become arguments on the right hand side of the welfare (objective) |
function the planner wishes to maximize. Another major normative

-assumption that has to be made in order to specify the social welfare function
1s what weights (c) to assign. Such weights are usually derived fromcountry’s
political systern.

The right hand side of the objective function must be expanded in orderto
be explicitly expressed in terms of palic? (alterable) variables in the
educational system. Such a set of variables might be the enrollment in the
. different levels of schooling in the country etc. once the objécﬁye functionis
- specified; constraints are in{réduccd in the.form of equations. The solution
to the constrained maximization problem can yield the optimal level of
enrollments by level of schooling in order to maximize social welfare, Even
if they are not biended in a social welfare function framework or used in
constrained optimization, the modeling and derivation of the c-type weights
is instructive on its own in educational planning. Such weights or equivalent
ones, applied to the equity component of the function, document the intricate
links between the educational system and the country’s economy. Assuch,
they provide important signals to the policy makers for action on different
fronts in orderio sansfy the adopted objectives.

“The traditional involverent of economists in educational planning has been
for the purpose of introducing an element of efficiency. Narrowly defined,
the efficiency _m‘gdm{:_n{ might refer to the improvement of input-output
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relationships within the school system in producing, graduates and minimizing
dropouts. This is often known as the internal efficiency of the educational
_ system, linking to the literature on educational production functions. However,
in 1970s much emphasis was laid on external efficiency of the school system.
This type of efficiency is in turn interpreted differenitly by different schools
of thought in educational planning literature. According to the manpower
requirements approach, the social benefit with the provision of education is
the achievement of a given level of production. Hence, the plunningof
education should be gcdrcd to providing the kinds of qualifications key
personnel should have in future for the efficient operation of the economy,
According to the cost-benefit (or rate if return) model, et’ﬁcienéy takes the
form of comparing the social costs and benefits of providing at the margin
more of a particular type or fevel of education. If discounted benefits exceed
thecosts orif the social rate of return is higher than a criterion rate; this is
interpreted by the educational planner as a signal for expansion. If the rate
of return is low, the signal is read as the indication against the expansion of
the particular level or type of education.

Cost- Effectivencss analysis is a special type of cost-benefit analysis,
borrowed from military operations, in which the benefit is axiomatically
given and no attempt is made to measure it. The analyst focusesinstead on
minimizing the cost to achieve the given objective. Again, equity
considerations in education have been tradidonally treated in sociolagy, as
have the differential access to various schools by social class or family
background and the role of education in determining life chances or who
gets ahead. In economics, two separate, although highly linked, streams of
analyses have developed in treating equiry issues in educational planning.
First, who pays- who benefits argument and second the role of education in
equalising income distnbution. The first topic was started by a public finance-
subsidy study of the California higher education system by Hansen and
Weisbrod (1969). It was found that bccai}s.e of public subsidization ofhi gher.
education by the average tax-payer, the lower income families were paying
for the education of the children of better-to-do families, since the latter
had a greater tcndeﬁcy to send theirchildren'for higher educations. Severat
si milar studies conducted in other states or other countries have produced
mixed results on the alleged inequitable effects on higher education. The
second topic relates to comparison between the distributions of educational
attainment in the bopuiatiam to the distributions of incomes. '
 One of the most documented effects in the economics of education is the
increasing level of earmings with the length of education, Hence, the provision
of education has the effect of moving some groups of population froma
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given income ¢lass to a higher one and so it affects the income distribution.
~ Of specialinterest in educational planning is the effect of minimum- schooling
* legislationon income distribution. Studies in several countries have shown
" _that raising the schooling- lcaving age hus a substantial effect on reducing
the dispersion of earningsto the population. ' ‘ '
" Anothercriterion for planning an educational system is for the policy makers
to try to conform what students and their families wish to study. This is
. known in the literature as satisfying the social demand for education, although
it is often referred to more accurately as privateor individua! demand. The
“planning of an educational system based on social demand starts froma
pmjéciion_of school age population which is followed through the system
by means of transition proportions. These are probabilities established from
historical data on the number of students advancing from one level of
education to the next o

49  Meaningand Concept of Brain Drain
The coneept of brain drain is used torefer to the migration of highly skilled
individuais trained in one country but take up residence and work in another.
Such migration has taken place throughout history, but came to public
attention during the early 1960s when the United States embarked on a
majorincrease of expenditures on science and engineering in order to meel
the Soviet challenge symbolized by the launching of Sputnik. These
expenditures created an excess demand for highly skilled manpower that
~ wasmetby unmigration. At the same time, developing countries launched
majorefforts to industrialize and other industrial uations atiempted to catch
up with United States technclogical and scientific standards. The loss of
~ highly skilled manpower frustrated these countries” econornic development
_efforts and brain drain became a widely discussed political issue. During
the late 1960s and 1970s the brain drain from developing countries to
Western Europe and multinational organizations also became sizable and
phenomenon was recognized as more general problem.
For economic science the brain drain is 2 component of two separate
traditional fields of study: migration and human capital. The economics of
the brain drain might be called less emotively the economics of mtemational-
_ human capital flows. However, the usc of the term brain drain is so well-
established that it is advantageous to continue its use hare in the study of the
broader phenomenon of unrecorded migration of human capital.
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410 Brain drain in Under-Devdoped Countries

The “brain drain” of hi gl*ly qualified workers from dc»clopmﬂ countries in
- the South to industrial countries in the North hardly existed until the 1960s.

Before then, the South-North flow involved mainly manual workersand - -

- poorly qualified service personnel, who for the most part were encouraged
to migrate under government-organised schemes and who complemented
the highly qualified workforce in the industrial countries, The migration of
professional and academically qualified staff, by contrast, occurred primarily -
between industiial countries and reached its peak immediately aftcrmc two
world wars, when a large number of well trained workers and academic
and professional specialists immigrated to North America from the
econnmxcaliy weak countries of Europe. This migration was generall y
accepted, as it accorded with the expectations of economic theory that in

an integrated international labour market migration wou!d equalise excess -

supply and demand in different locations and that both economies would
benefit. Since the sixties, however, qualified workers have also been
emigrating from many Third World countries to find work in the industrial
countries of the Nerth, and have often remained there for the rest of their
- lives. This has been fiercely criticised, especially by the: governments ofthe
Third World countries concerned; not only did the migration of qualified
‘workers appear to be a form of “reverse technology transfer” that deprived
the Jess developed countries of a crucial dand desperately needed factor for
growth and development, it was also 110 longer accepted to be the result of
the worldwide operation of the mechanism equalising supply and demand
in the market for qualified workers but seen as the consequence of unfair
competition from the powerfu! industrial countries - and especially the USA
- at the expense of the weak developing countries.

Brain drain occurs most comonly when individuals Jeave lcss dcve!oped -
‘countries (LDCs) with fewer opportunities for career advanoemem, '
research, and academic employment and migrate to more developed
countries (MDCs) with more opportunitics. However, it also occurs in the
movement of individuals from one more developed country to another more
developed country. Brain drain is also known as human capital fight. To put
in simple words, the highly educated or well qualified people, after
-completion of their studies, migrate from their nati ve countries to mom" _
~ developed countries for better job opportunities and a higher standard of
- living. This phenomenon adversely affects the p.irucular country from which
these various skilled doctors, éngineers and scientists are migrating, These
skilled feliows migrate from developing LOUI'I[I'ICS (fore.g. Irdia Pakistan,
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Bangladesh, China}to developed countries like USA, UK and becomne a
resource for the developed country instead of their own.

The assessment of the econorric and somal consequences of the emigration
- of qualified penp\c from Third World countries depends first onthe level at
- which the question is considered - that of individual migrants or that ofthe -
entire cconomic societies of the countries of origin or destination - and
secondly whether it is considered from the viewpoint of the industrial
‘countries or that of the developing countries. Atthe ievel of the individual, it
can be said unequivocally thatemigration is the result of professional career
- planning by the potential migrants and that, if itis successful, on baiance it
" brings them monetary and often also non-monetary benefits; if the decision
to emigrate depends solely on the wishes of the migrant (and possibiy his
farmily) and if he acts rancmally he will decide to emigrate only if the expected
benefits exceed the exnccted losses. As with intra-naticnal migration, .
considerations of risk spreading and income stabilisation by diversifying
employment opportunities also play a majorrole.’1 QOver and above the
purely economic factors, general social variables - ranging from the migrant’s *
relative position on he social scale o the institutional and political situation .
" in the domestic environment - naturally also have additional importance. If
_ itisassumed that the migration of qualified personncl is voluntary, as will

* generally be the case, emigration must be judged to be a profitable altcrative

for most qualified persons from Third World countries.

" The country that experiences brain drain suffers a loss. In LDCs, this '
phenomenon is rnuch more common and the foss is much more substantial.
LDCs generally do not have the ability to support growing industry and the
need for better research facilities, camadvancenmnt, and salary increases.
There is an economic: foss in the possible capital that the professionals may

- havebeen ableto bring in, aloss in advancement and development when all
of the educated individuals use their knowledge to benefit a country other
than their own, and a loss of education when educated individuals leave
without assisting in the education of the next generatior. There is alsoaloss
that occurs in MDCs, but this loss is less substantiai because MDCs
generally see an emigration of these educated professwnals aswellasan

. :mm!granun of other educated professionals.

- Whileitiseasy toidentify the ways in which brain drain can hurt economic |
development, the reasons that it may not be so bad, or may in fact be:
posmve are not so obvious. Yet, acknowledging and accounting for the
positive spin-offs fromhi ghly skilled cmigration is an important firststep in
getting to the bottom of the dilemmas brain drain poses. For a start, it1s
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wortl noting that some of the simplistic assumptions made about brain drain
may not actually hold. For example, some of those who migrate return,
often with greater skills. Some of thase who move froma developing country
have received cducation elsewhere, subsidized by the host country or private
‘means. By staying away after they finish studying, these students may not \
fulfill the potential contribution they could make to their countries of origin. -
~ However, the costof their't_iépanure, at least in terms of the ﬁﬁbiic pursein
 the sending country, may not have been large. In some cases, those who
leave have been unemployed orunderemployed at home, so their departure
may not actually result in & huge loss to the sending country. For instance,
the Philippine government continues to support its temporary contract-
worker program so that unemployed, skilled workers can find work abroad, -
In other cases, the departure of skilled workers is compensated for by the
-arrival of skilled workers from another country. As described in a special
chapierin the OECD’s 2004 “Trends in Intemational Migration”, the classic
' caseof this domino effect is of South African doctors moving to developed
countries while being replaced by Cuban doctors. C
-At the theoretical level, economist Oded Stark and others have argued that
brain drain may lead to positive results. Evenin the poorest of countries
(Cuba may well be a good example), the prospect of being able to emigrate
may increase incentives to acquire education and skills and induce additional
investment in education. When this domestic “brain gain” is greaterthanthe
“brain drain,” the netimpact on welfare and growth may well be positive. In
other words, ever in the presence of a brain drain, the average education
level of those who remain may be highef than it would have been without
migration. While economist Maurice Schiff and others have shown that
Stark's thesis is by no means proven beyond douby, it is important to note
that brain drain need not have negative impacts on a sending country’s
stock of education and skills. | - '
Inaddition, it is important to understand that brain drain can only tell partof .
the story about migration’s overall impact on an economy or society. When
 alltheotherimpacts of migration — such as remittances, inward investment,
technology transfer, increased trade flows, and charitable activities of
diasporas communities — are taken into account, the net impact may actually
be positive. As discussed below, there is a pressing need 1o developa more
comprehensive balance sheet that can take into account all of these factors.
There is an obvious gain for the country experiencing “brain gain’ (the influx
of skilled workers), but there is also a possible gain for the country that
loses the skilled individual. This is only the case if professionals decide to
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return to their home country after a period of working abroad. When this
happens, the country regains the worker as well as gains anew abundance
~ of experience and knowledge received from the time abroad. However,
this is very uncommon, pamenla:ly for LDCs that would see the most gain
~ withthe retum of their professionals. Thisis due to the clear discrepancy in
higher job opportunities between LDCs and MDCs. Itis generally seenin
the movement between MDCs. ﬂm:salsaapossxb}cgammﬁwexpansam '
of mtemauonai networking that cancome as a result of brain drain. In this
‘respect, this involves networking between nationals of acountry whoare -
abroad with their colleagues who remain in that home country. An example
of this is Swiss-List.com, which was established to encourage networking
between Swiss scientists abroad and thosein Swuz:cﬂand. :

Brain Drain Example' Russia

' InRussia, brain drain has been an issue since Soviet times. Dunngme Soviet-
era and after the collapse of the Soviet Unjon in the early 1990s, brain drain
occurred when top professionals moved to the West or to socialist states to
work in economics or science. The Russian government is still working to
counter this with altocation of funds to new programs that encourage the
rewurn of scientists that left Russia and encourages future professionals to’
remain in Russiatowork, ‘

Brain Drain Example: lmha

. The education systemin India is one of the top in the world, boasung very
few drop-outs, but historically, once Indians graduate, they tend to leave
* India to move to countries, such as the United States, with better job
opportunities. However, in the last few years, this trend has started toreverse
itself. Increasingly, Indians in America feel that they are missing the cultural
experiences. of India and that there are currently better economic _
opportunitics in India. ' : o '

Combating Brain Drain

ﬂmmmymingsgomnmmmdowmbmmmmn Awotﬁng
to the OECD Observer, “Science and technology policies are key in this -
regard.” The most beneficial tactic would be to increase job advancement
~ opportunities and research opportunities in order to reduce the initial loss
of brairt drain as well as encourage highty-skilled workers both inside and
' outs:dc the country to work in that country. The process is difficuit and it
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Ia.kes time to establish these sorts of facilities a nd opportunities, but it is
passible, and ber.ornmg mcmasmgly necessary.

These tactics, however, do not address the issue of rcducmg brain drain

- fromcountries with issues such as conflict, political instability or health nisks, -
meaning that brain drain is likely 1o continue. as long as these problems
exist. If brain drain is nota!ways bad, then limiting the movernent of highly
skilled people may not be necessary. Indeed, except for extreme cases,
measures that restrict mobility are not the most effective responses to the
causes or consequences of brain drain. In particular, measures aimed at
reducing the recruitment of developing-country professionals in several
sectors (notably heaith care but also in education) in some dcveiopcd_
countries may only be a band-azd solution -— and a bad one at that — for
several reasons. '

4.11 Costof Brain Drain

- The cost of brain drain can be analysed through the welfare cffccts which
_canbe ither short run or long run.

- Shortrun Output Effects: When a country unexpectcdly loses through
enugration a highly skilled person there are likely to be short run adjustment
~ costssince technologically optimal efficiency is achieved by the co-operation
of human capital with physical capital and lobour in a mix determined by the
_ state of knowledge and relative prices of the three types of inputs. The
temporary losses can be reduced for any given technology if the departiire
of the skilled person is known in advance. n the extreme, there need be no
adjustment costs at all. The argument in context of an individual firm or
plant also applics in its basic outline to society as a whole, except that -
replacements of skilled persons cannot simply be hired from another job

but requires time-constiming education and therefore may involve longer -,

peniods of inefficient operating procedures. However if emigration can be

 predicated, then it is possible to plan education in such away that there are _
never any short run shortages of skilled people and the €conomy operates
atall times with technologicatly optimal mix of human and real cap;tal and
labour.

In the real world, short run adjustment costs are hkaly to be minor and
" human capital losses have been quite predictable. Some analysts argue that
insome Countries, such as India, political processes or planning emors have
resulted i inan excess pmdtx:uon of human cap:tal for given knowledge and
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physical capital and labour. In case of such countries short- run losses are
nil since emigrating human capital was unemployed.

Long-run Output Effects: Long run output effects of the emigration of
human capital can uscfully be analysed with the help of what is known as
the gencrahzcd theory of capital. According to thismodel, society can invest
its stock of capital in knowledge, and human and physical capital. ‘Markets,
competition, @nd patent laws result in atendency forthe marginal productivity
of each capital formtobe cqt:aj and society's output to be maximized. The -
three forms of capital can be added up to i f' nd the overalt endowment of
tabour with capital.

‘Now let it be that a country in efficient equilibrium with respect to the
distribution of the stock of the three types of capital losses a certain amount

of human capital and tabour through emigration. A reallocation of society’s
: mmmmng capital stock is likely to be necessary and may be assumed to

take place. In new equilibrium that country’s total output will be lowerthan
before the loss of the labour and capital. However, under relatively simple

and usual assumptions about the nature of the production function, total

output per worker in the country may be ra;sad or lowered or remain-
: lmchangcvd

Welfare Effects: The brain drain became a source of public concern in -

' the 1960s and continues to occupy discussions at the UNCTAD and other
UN agencies because of the following perception of the welfare effects and
inequalities. The population of a country taxes itself to finance the operation
of institutions of higher learning or the study of citizens abroad. This collective
investment in education is made in expectation of general returns to society.

* Moreover, a competitive selection process of education tend to provide

education to most gifted and dynaric young people who are sources of

leadcrship generally and carries of desirable genetic material.

 Given these expectations of return from investment in education of young
g peopie, their emigration or failure to return from study abroad represents a
serious loss. Basically, investments made on these people are wasted and
- what makes this waste panticularly harder to take is that it involves greater
inequities. Under this nationalistic view, the effects of the brain drain are
often quantified by measuring the value of income earned by brain drain
rmgrantsm their countries of new residence. This sumn is then considered 0
represent the inequitable transfer of resources from poor to the rich nations.

However according to the internationalist view, in a world without
externalities and gnvmmcmwﬁnanccd education the emigration isone or a
small number of hxghiy skilled persons leaves unchanged the welfare of
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* those left behind becawse the migrants take along an equal valued contsibution
and claim to output. In the country of immigration, the brain drain migrants
contribute to output is exactly what they are paid and use as claim on the
.output. Therefore they do not alter the incomes ofthe people there. However
the migrants raise their own income.

4.12  Self Assessment Questions
- L Bnngwtﬂws;gmﬁcamcofmanpowerp!anmng Whaiarcﬂwpmblems
- associated with it?

2. Write a note on the mcthodoiogacal issues involved in estJmalmg
manpower demand and supply. '

3. Bnng out the economic aspects of educational planning.
4. Give the conccpl of brain drain. What is the cost of brain dram‘?
3. Describe a method of forecastmg mzmpower requanmt
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