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Introduction

The last fifty years may sometimes be remembe red in terms of a single

event of lasting significan ce - the unprecedented expansion o f the world ’s

population and the transition that has taken place in population growth  patterns.

In the year 1950, the Earth was home to an estimated 2.5 billion people. This

total has now grown  by almost 3.6 billion ; according to the latest assessment

made by the Unites Nations, the world’s population is estimated to be 6.1 million

in the year 2000. (United  Nations , 2001 ). It took several mil lion years of hum an

history to reach the first billion, and 130 years to reach the second. Today, a new

billion is added in just about 11 years. Such an expansion of the world ’s

population was not anticipated by the dem ographers in the initial postwar period.

The earliest United Nations projections showed more conc ern with the possibility

of devastating mortality sweeping the developing countries. As a result, United

Nations projec tions m ade in 1951 p redicted  the 1980 po pulation at anywhere

from 3 to 3 .6 billion, but the higher limit  was conside red o ptimistic an d un likely.

The actual figure, according to the latest United Nations estimate is 4.43 billion.

The redeeming feature of the growth pattern of population, today, is th at

there are clear and definite indications o f population transi tion. T he lon g-term

decline of fertility, from a high average number of children per woman (of the

order of 6 to 7) to a level ensuring the replacement of generations (of the order

2.1 children per woman of reproductive age), has now become a virtually

unive rsal process. This situation is in quite contrast to the situation that prevailed

fifty years ago when there were little indications of any transition in fertility and

mortality. Around 1950, fertility levels in most of the countries of the world were

very high, exh ibiting great poten tial for popu lation growth should  mortality

levels fall and life expectancy increases. In between 1950  and 1990, this is

precisely what happened resultin g in an unprecedented growth in w orld

population. Tod ay, there are clear indications that the world is now inching
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towards a population stabilization characterized by low fertility and low mortality

regime. This gives the hope that world’s pop ulation will not con tinue to in crease

unabated in the coning years but will stabilize to zero growth level in the due

course of time.

In this  paper, we  analyze the t ransition in the patterns of population

growth in the world and  its major development regions during the fifty years

between 1950 and 2000. The analysis is based on the latest estimates of total

population and levels  of fertility and mortality prepared by the United Nations

for the world as a whole and for its major geopolitical and development regions

for different five-year periods between 1950 and 2000. The Population Division

of the United  Nation s has been preparing estimate s and projections of the

population of the world coverin g all coun tries and areas since 195 0. Earlier,

these estimates and projections were revised at approximately five-year intervals

but now they are revised biennially. The latest revision of the estim ates and

projections of the population of the world and its countries and areas was carried

out in the year 2000 (United Nations, 2000). The estimates and projections

prepared by the United  Nations represent a unique set of comprehensive and

consistent estimates and projections and the size and structure of the population

and levels of fertil ity, mortality and migration. They provide a solid foundation

for global analysis of population  dynamics.

The analysis pre sented here  has been carried out separately for the world

as a whole and for its three major development regio ns - more deve loped regio ns,

less developed regio ns and least developed co untries. T he defin itions o f more

developed regions, less developed regions and least developed countries adopted

in this analysis are those which have been adopted by the United Nations. The

analysis has also been carried out separately for China and India, the only billion

plus countries o f the world. Th e less developed regions include the least

developed cou ntries as  well as C hina an d India.
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Methodology

It is well  known that  population grow th o f any coun try or region o ver a

period of time is the net result of total number of births, total number of deaths,

total in-migrant s and total out-migrants during that  per iod . If P0 denotes the

population in the  beginning o f the period, P 1 at the end of the period and B

denotes total number of births, D total number of deaths, I total in-migrants and

O total out-migrants during the period, then the net addition to the population

P1 - P0 = B - D + I - O.

If it is assumed that net migration is insign ificant in  comparison to th e natu ral

increase or decre ase in population as the resu lt of the  diffe rence  between to tal

number of births and total number of deaths, then

P1 - P0 = B - D

= (B/D - 1 ) * D

= (B/D - 1 ) * d * N,

where d is the central death rate and N is the mid-period population. The abo ve

equation suggests that the direction of the change in population over time

depends the  ratio  of the nu mber of births to th e nu mber of deaths in a given

period; the central death rate and the size of the population are simply the scaling

factors. If the ratio  B/D =  1, P1 = P0 and there is neither increase nor decrease in

the population . On the other hand, if B/D > 1, population increases; if B/D < 1,

population decreases. Putting

B/D = 1 + p

we get

P1 - P0 = C = p * D  = p * d *  N.

This means that in any area or region in which  net migration is negligible

compared to the natural increase, the change in of population over a period is

determined by three factors: the size of the population, the level of mortality

measured by the crud e death rate an d the ratio  of the number o f births to the
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number of deaths. The crude death rate and the size of the population determine

the size of the change while the ratio of the number of births to the number of

deaths determines the direction of the change. Since the ratio of the number of

births to the number of deaths is directly proportional to p, the direction of

change in population over time is directly proportion to the level of p; if p=0,

there is no change in population, if p>0, population increases whereas if p<0,

population decreases. M oreover, th e more  p deviates from zero, the more rapid

is the increase or decrease in popu lation . In this way, p may be regarded  as an

indicator of the propensity of population growth.

The above formulation suggests that the change - increase or decrease -

in the net add ition  to the  population over t ime, )c, can be decomposed into the

change in the  propensity o f popu lation  growth , )p, change in the crude death rate,

)d, and the change in  the size of the  population, )N during that time. In other

words,

)c = )p * d1* N1 + )d * p1 * N1 + )N * d1 * p1 +

)p * )d * N1 + )p * d1* )N + p1 * )d * )N +

)p * )d *  )N

= ! + # + ; + (!#) + (!;) + (#;) + (!#;)

where  )c = (C2 - C1), a denotes the change in the net addition to the population

between period 2 and period 1.

The first three terms on the right-hand side represent the main effects (the

effect of a changing the propensity of population growth when crude death rate

and size of the population are kept constant at the initial values, etc.), the next

three terms represent the first order or two-way interactions (the effect of two

compon ents changing simultaneously when the remaining comp onent is held

constant) while the last term represents the second order or three-way interaction

between the propensity of population growth,  crude death rate and the size of the

population.
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If we fo llow the Goldfield’s rule of “allocating interactions to various

individual  factors on the principle of equal distribution among all variables

involved in each interaction” (Duran , 1948), the net effect of the three

compon ents that con tribute to  the chan ge in po pulation over t ime  may be

estimated by the follo wing equ ations:

p-effect = ! + ½(!#) + ½(!;) + a(!#;)

d-effect = # + ½(!#) + ½(#;) + a(!#;)

N-effect = ; + ½(!;) + ½(#;) + a(!#;).

The propensity of population growth, p, is directly proportional to the

ratio of the number of births to the number of deaths. It is possible to decomp ose

the ratio of the number of births to the number of deaths as the number of births

and the number of deaths are determined by the prevailing levels of fertility and

mortality and the size of the population. In fact,

q = B /D =  N* b/N * d = b/d

where b is the crude birth rate. Now

b = f * (b/f)

and

d = l * (d/l)

where  f is the total fertil ity rate, l is the life table death rate, i.e., reciprocal of the

expectation of life at birth. Horiuchi has shown that the ratio b/f is nothing but

the age structu re effects on the crude birth rate (Horiuchi, 1991). Arguing on

similar  lines, it  can also  be shown that the ratio (d/l) is the age structure effects

on the crude d eath rate. Denoting b/f by ab and d/l by ad and substitu ting, we get

q = f * ab/l * ad.

Tt is easy to derive from the above equation  that the change in the ratio

of the number of births to the nu mber of deaths over a period of time is the

algebraic sum of the change in the total fertility rate, change in the life table

death rate, ch ange in th e age structu re effects on crude birth rate and the ch ange
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in the age structure effects on the crude death rate during that period. In other

words,

rq = rf - rl + rab - rad.

where

rq = ln(q2/q1)

= ln[(B2/D2)/(B1/D1)]

= ln[(b2/d2)/(b1/d1)], etc.

It may be pointed out here that rq, the change in the ratio of the number

of births to the numb er of deaths, is nothing but the difference in the rate of

change in the crude birth rate and crude death rate over time. In fact

rq = ln[(B2/D2)/(B1/D1)] 

= ln[(b2/d2)/(b1/d1)]

= ln(b2/b1) - ln(d2/d1)

   = rb - rd.

The above formulation suggests that the direction of the change in the net

addition to the population of any country or region over time is determined by the

difference between the change in the crude birth rate and the change in crude

death rate over time  whereas the magnitude of the change is determined by the

level of the crude death rate and the size of the population. The difference in the

change in the crude death rate and the change in the crude death rate can be

further decomposed in to the difference in  the change in fertility independent of

age effects and the change in mortality independent of age effects and the

difference in the change in age structure effects on crude birth rate and the

change in the age structure effects on the crude death rate. These decompositions

provide an insight to the transition in the population of any country or region

over time under the assump tion that population change du e to net migration in

the country or region is insignificant as compared to the population change due

to th e prevailing levels  of ferti lity and mortal ity.
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World Population Growth: 1950-2000

According to the United Nations estimates, the population of the world

increased from 2.519 billion in the year 1950 to 6.057 billion in the year 2000 -

an increase of 3.537 billion over a period of fifty years. The net addition to the

population of the world in the last fifty years has been almost one and half times

the population  of the world in the year 1950. Nearly 90 per cen t of this increase

has been confined to the less developed regions of the world; the more developed

regions accounted for just 10 per cent of the increase.

Within the less developed cou ntries, m ore than 43  per cen t of the total

population increase that has occurred between 1950 and 2000 has been confined

to the two most populous coun tries of the world - Ch ina and  India. On the other

hand, population increase in the least developed countries of the world accounted

for another 15 per cent of the increase in population of the less developed region

during the period under reference.

Unlike the mono tonic increase in the popu lation of the world and its

major regions over th e fifty years between 1950 and 2000, the trend in the

average annual net addition to th e pop ulation in d ifferent five-year p eriods has

not been unifo rm. For the world as a whole, the average annual net addition to

the population during 1950-55 was about 44 million. This nu mber increased to

almost 75 million during the period 1970-75. During the period 1975-80, the net

addition to the popu lation of the world decreased marginally to about 73 million

per year but increased again during the period 1980 through 1990, peaking

during the period 1985-90 when, on average, mo re than  86 mi llion p eople  were

added to the population of the world every year. Since 1985-90, however, the net

addition to the population of the world has shown a declining trend and only

about 79 million pe ople were added every year to the population of the world

during the period 199 5-2000. T his number is almost 7  millio n less th an the peak

value that was attained during the period 1985-90.



8

Figure 1

World Population Growth: 1950-2000

The pattern of change in the average annual net addition to the population

over time h as been different in d ifferent regions o f the world . In the more

developed region of the world, after the initial increase during the period 1950

through 1960, the average annual net addition to the population declined

monoto nically up to the year 1985 but increased marginally during the period

1985-90. After 1985-90, however, the average annual net addition to the

population again decreased with the result that during the period 1995-2000, the

net addition to the population was just about 3.49 million per year. By contrast,

the pattern of change in the average annual net addition to the population in the

less developed region of the world resembled the pattern of the world as a whole

but within the less developed region, the pattern of change varied across

countries and regions. In the least developed countries o f the world, the average
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annu al net add ition to  the population has inc reased thro ughout the fifty years

under reference. During the period 1 950-55, the average annual net addition to

the popu lation o f these cou ntries was ju st 3.99 million which increased to 15.47

millio n during the perio d 1995-2000 . A more o r less similar situation prevailed

in India also where the average annual net addition to the population increased

from 7.51 million during the period 1950-55 to 16.44 million during the period

1990-95 but marginally decreased thereafter. By contrast, in China, the average

annual net addition  to the population h as followed a zig-zag path. Average

annual net addition to the p opulation in China was highest during the period

1965-70.  After 1970, the net addition to the population in China decreased

monoto nically till 1980. During the period 1980-90, the net addition to the

population again showed an increasing trend but after 1990, the net addition  to

the population has again shown a declining trend.

As the resu lt o f differing patterns of average annual change in the net

addition to population over time in different regions and countries of the world,

the relative contribution of different regions and countries to average annual net

addition to the population of the world as a whole has drastically changed over

time. Fifty years ago, during the period 1950 -55, average annual net addition to

population in more developed regions accounted for more than 20 per cent of the

average annual net addition of the population of the world. After 50 years, during

the period 199 5-2000, th is proportion redu ced  to le ss than 5  per cent  only.

Similarly,  the con tributio n of China  decreased from 23  per cent during the

period 1950-55  to 14  per cen t durin g the period  1995-2000. By contras t, the

contribution of the least developed countries of the wo rld increased from ju st

about 8 per cent in 1950-55 to 18 per cent in 1 995-200 0 while that of India

increased from almost 16 per cent to 21 per cent and the contribution  of other

less developed countries of the world increased from 31 per cent to more than 42

per cent during the fifty years under reference.
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Figure 2

Contribution to Net Addition to World Population

Components of  Change in the Net Addition to the Population

It is possible to decom pose the change in  the average annual net addition

to the population over time in terms of average annual change in the propensity

of population growth p, crude death rate d, and size of the population N. For the

world as a whole, the contribution of the three compon ents to the change in the

average annual net addition to the  population is no t in the same direction.  The

effect of the change in the crude death rate has always been negative which is a

reflection of the decreasing death rate; the effect  of the po pulatio n size is always

positive which is a reflection of the increasing size of world population. The

change in the  propensity o f popu lation  growth  p, however has not been

mono tonou s. It has been fluctuating throughout the fifty years between 1950 and

2000, turning negative  during the periods 1975-80 and 1990-2000. Moreover, the

change in the average annual net addition to the populatio n has  been found to

vary with the change in p. When p increased, c, the change in the net addition to
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the population also increased. When p decreased, c had also decreased. Changes

in the crude death  rate and changes in th e size of the pop ulation appear to have

played only a secondary role in determining the  changes in th e average annual

net addition to the population.

In different regions of the world, a similar situation has prevailed.

Although, changes in the death rate and changes in the size o f the population in

some regions of the world have not been m onoto nous, yet the pattern  of change

in the average annual net addition to the population has largely been determined

by the change in the propensity of population growth which is determined by the

ratio of number of births to number of deaths. For the world as a whole, the ratio

of average annual number of births to average annual nu mb er o f deaths was

1.904 for the period 1950-55. This ratio maintained an increasing trend till 1985-

90 when it attained the maximum value of 2.781. Since 1990, it has followed a

declining trend and by the period 1995-2000, it has decreased to 2.500.

In the less developed regions of the world, th e ratio o f average annual

number of b irths to average an nual nu mber o f deaths has follo wed a trend very

similar  to the trend observed for the world as a whole; increasing from 1.851

during 1950 -55 to 3.167 in 198 5-90 and then  declin ing. How ever, in the  more

developed regions, this ratio  has declined monotonically since 1955-60 reaching

an all time low of 1.098 du ring the period 1995 -2000. Th is is expected as nearly

eighty per cent of the population of the world now lives in the less developed

regions. In the least developed counties of the wo rld and in India, on the other

hand, the ratio of average annual number of births to average annual number of

deaths continued to increase throughout the fifty years between 1950 and 2000.

By contrast, in China, this ratio increased up to the period 1 970-7 5 when it

reached an all time high of 4.540 and then started declining. By the period 1995-

2000, the ratio  of average ann ual numb er of births to average annual number of

deaths in China decreased to 2.314.
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Figure 3: Components of Change in Net Addition to the Population.
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Trends in the Ratio of B irths to Deaths

For the world as a whole, the ratio of average annual number of births to

average annual num ber of deaths had increased from 1.904 during the period

1950-55 to a high of 2.781 during the period 1985-90.  Since 1990, this  ratio has

however shown a declining trend which suggests that the propensity of

population growth in the world is  decreasing. The ratio of average annual number

of births to average annual number of had also declined marginally during the

period 1975-80 . In any case, the ratio of average annual number of births to

average annual number of deaths was 2.500 during the period 19 95-2000  is well

above the ratio during the period 1950. In any case, the trend in the ratio of

average annual number of births to average annual number of deaths indicates

that for the world as  a whole, the propensity of population growth is decreasing.

Among different regions of the world, the ratio of average annual number

of births to average annual number of deaths has always been decreasing during

the 50 years under reference  in the m ore deve loped  regions (M DR) and always

increasing in the least developed countries of the world and in India, the second

most populous coun try of the world. In China and in th e remaining less

developed regions (LD R), In  China, this ratio increased very rapidly during

1950-75. As the result, the ratio of average annual number of births to average

annual numb er of deaths increased to  4.540 during the period 1975-80. Since

then, the ratio of births to deaths in China has declined to reach a level of 2.314

during the period of 1995-2000.

In the Less Developed R egions of the world, excluding Ch ina, the ratio

of average annual num ber of b irths to  average ann ual number of deaths increased

till 1990 to reach a level of 3.120. T his ratio has however shown a declining

trend since 1990 to reach a level of 3.064 during the pe riod 199 5-2000 . Although

the ratio is declining yet the level of the ratio suggests that the propensity of

population growth in the Less Developed Countries is still very high.



16

Figure 4

Trends in B irth/Death Ratio

Components of  Change in the Ratio of Births to Deaths

It has been shown earlier that the change in th e ratio o f average annual

number of births to average ann ual nu mber of death s, rq, can be decompo sed into

the change in the total fert ility rate, r f, change  in life tab le death rate, r l, change

in the age s tructu re effects on  crude  birth rate, rab, and change  in the age st ructure

effects on cru de death rate, rad. For the world  as a whole, rf has always been

negative except for the period 1955-60 which indicates that barring the period

1955-60, the fertility levels in the world, as measured by the total fertility rate,

have been  declining. S imilarly, rd has also been negative throughout the fifty

years under reference indic ating th at the mortality levels, as measured b y the  life

table death rate, have been declining throughout the fifty years between 1950 and

2000. However, the magnitude of the change in the total fertility rate had been

less than the magnitude of the change in the life table death rate for the period

1950-1970. After 1970, however, the magnitude of the change in total fertility
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rate had  become larger than  the  magnitude of the change in  the  life table death

rate. As the result the change in the net effect of the levels  of fertility as measured

by the total fertility rate and mortality as measured  by the life table  death rate (r f -

rl) on the ratio of average annual number of births to average annual number of

deaths had been positive for the period 1950-70 but negative for the period 1970-

2000. This implies that for the period 1950-70, the net effect of the change in the

levels fertility and mortality had con tributed  towards increasing the ratio of

average annual number of births to average annual number of deaths but after

1970, net effect of the change in the levels of fertility and mortal ity had

contributed towards decreasing the ratio of average annual number of births to

average annual number of deaths. Since the ratio of average annual number of

births to average  annual number of deaths is an indicator of the propensity of

population grow th,  it appears that the ne t effec t of changes in the levels of

fertility and mortality have contributed towards a slowdown in world population

growth only after 1970. Before 1970, this effect had actually contributed towards

accelerating the rate of population growth.

The change in  the ratio o f average annual nu mber of births to average

annual number of deaths is also influenced  by the change in th e age structu re

effects on crude birth rate and the age structure effects on crude death rate. For

the fifty years under reference, the change in the age structure effects on crude

death rate had always been negative but th e change  in the age st ructure effects

on crude birth rate has not been so  uniform. T he chan ge in the  age structure

effects on crude birth rate had been negative for the period 1950-70 but posit ive

for the period 1970-1995. Moreover, the magnitude of change in the age

structure  effects on the crude birth  rate had always been less than the magnitude

of the change in the age structure effects on the crude death rate. As the result,

the net effect of the change in th e age structure effects on the crude birth rate and

the age struc ture effects on th e crude death  rate (rab - rad) had always been
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positive throughout the period 1950 through 2000. This means that the net effect

of the change in the age structure effects on crude birth rate and the age structure

effects on the crude death rate had always contributed towards increasing the

ratio of average annual number of births to average annual number of deaths

during the  fifty years between  1950  and 2000. In fact, the net effect of the age

structure effects on crude birth rate and age structure effects on crude death rate

increased rather rapidly during the period 1950-7 5 and d eclined  thereafter.

Moreover, the magnitude of the net effect of the change in the levels of fertility

and mortality has been less than the magnitude of the net effect of the change in

the age structure effects on crude birth rate and age structure effects on crude

death rate for most  of the five-year intervals of the period under reference with

the result that the ratio of average annu al num ber of b irths to  average ann ual

number of deaths kept increasing. It was during the periods 1975-80 and 1990-

2000 only that the sum of the net effect of the change in the levels of fertility and

mortality and the  net effect of the change in age structure effects on crude birth

rate and age structure effects on the crude death rate had been  negative with the

result that the ratio of average annual number of births to average ann ual number

of deaths declined during this period.

  Among different regions of the world as well as in China and India, the

pattern of change in the net effect of the levels of fertility and mortality and in the

net effect of age structure effects on crude birth rate and age structure effects on

crude death rate h ave been  different. In the less developed  regions, the pattern

of change closely resemble to the global pattern. This is exp ected as the less

developed region now accounts for nearly four-fifth population of the world. On

the other hand, in the least developed countries, the change in the net effect of

age structure effects on crude birth rate and crude death rate had remained

positive throughout the  fifty years under reference. By contrast, change  in the net

effect of fertility and mortality levels had remained p ositive from 195 0 through
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1980 and turned negative only after 1980. As the result, the ratio of total number

of births  to total number of deaths increased mon otonically throughout the fifty

years period under reference. A similar scenario prevailed in India also where the

negative change in the net effect of fertility and mortality levels had been offset

by the positive change in the net effect of age structure effects on crude birth rate

and crude death rate throughout the period under reference. As a result, the

change in the ratio  of average ann ual number of births to average annual number

of death s in Ind ia - the second mo st pop ulou s country in th e world - had  always

been  posit ive du ring the fifty years between 19 50 and 2000. 

Conclusions

The purpose of this paper was to explore, at some length the pattern of

population transition  that has taken  place in th e World  and in its  major regions

during the fifty years between 1950 and 2000. The analysis also explored the

patterns of population transition in Ch ina and India, the only two billion plus

countries of the world as of 2000. The analysis reveals the important role of the

age structure of population in deciding the pace of popu lation transition th rough

its effects on crude birth rate and crude death rate. In general, the pace of

population transition in the world as well as in most of its regions has been

slower than that determ ined by the levels of fertility and mortality independent

of age effects because the age structure effects on crude birth rate and crude

death rate have put brakes on the transition process. The age structure effects on

crude birth rate and the age st ructu re effects on  crude  death  rate are a legacy of

past population dynam ics. Th ey represent the cohort effects on population

transition. Our analysis suggests that during the fifty years between 1950  and

2000, the cohort effects have been more do minant than the level effects in

deciding the direction as well as the pace of population transition in the  world

and in its different regions.
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The present analysis has focused on analyzing population transition in

terms of the change  in the ratio of num ber of b irths to  num ber of deaths in stead

of the traditional population growth rates. The rate of change in the number of

births and the rate of change in  the num ber of deaths dese rve a place in regular

set of demographic indicators. For example, the rate of change in the number of

births is far more sensitive to the performance of pop ulation stabilization efforts,

especially the family planning p rogramme than the  popu lation growth rate.

Similarly,  the rate of change in th e number of death s is far more sensitive to

health improvement programmes. The analysis shows how the difference

between the rate of change in the number of births and the rate of change in the

total number of d eaths can be related to the rate of change of the size of the

population. The analysis reveals that except th e least developed countries of the

world and India, the second most populous country of the world, the rate of

change in the ratio  of the nu mber of births to number of deaths has now turned

negative. In India and in the least developed countries of the world, however, the

difference in the rate of change in the number of birth and the rate of change in

the number of deaths still remains positive. In India, this difference has narrowed

down considerably in recent years wh ich gives rise to the hope th at it will turn

negative in the coming years. However, in the least developed countries of the

world, the gap between  the rate of change of number of births and rate of change

of number of deaths appears to have w idened in  recent years.

Note

The definition o f More Developed, Less Developed and Least developed

regions or countries employed in this analysis are those adopted by the United

Nations. They are intended for statistical convenience only and do not n ecessarily

express a judgement either by the United Nations or by the author about the level

of developed reached by a country or area or region in the d evelopment process.
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Table 1: Trends in popu lation and its de terminants, 1950-200 0: World and m ajor regions.

Year Population

(000)

Average

annual net

addition

(000)

Crude

birth rate

Crude

death rate

Total

fertility

rate

Expectation

of life at

birth

Life table

death rate

Average

annual

number of

births

(000)

Average

annual

number of

deaths

(000)

B/D

World

1950 2519495

1955 2754717 46894 37.5 19.7 5.01 46.5 21.5 98793 51899 1.904

1960 3020177 53073 35.8 17.4 4.95 49.6 20.2 103261 50188 2.057

1965 3333716 62827 35.4 15.6 4.97 52.4 19.1 112327 49500 2.269

1970 3690925 71208 33.7 13.4 4.9 56.1 17.8 118212 47004 2.515

1975 4065508 74762 30.9 11.6 4.48 58.0 17.2 119697 44935 2.664

1980 4429747 72568 28.0 10.9 3.9 59.8 16.7 118824 46257 2.569

1985 4824509 78590 27.3 10.3 3.56 61.4 16.3 126206 47616 2.650

1990 5254820 86100 26.7 9.6 3.35 63.0 15.9 134436 48337 2.781

1995 5661862 81273 24.3 9.4 3.01 63.9 15.6 132545 51273 2.585

2000 6056715 79055 22.5 9.0 2.82 65.0 15.4 131759 52704 2.500
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births
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number of

deaths

(000)

B/D
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More Developed Regions

1950 813574

1955 864020 10145 22.4 10.3 2.84 66.2 15.1 18781 8636 2.175

1960 916095 10320 21.3 9.7 2.82 68.4 14.6 18950 8630 2.196

1965 967295 9696 19.7 9.4 2.68 69.7 14.3 18545 8849 2.096

1970 1008273 7901 17.3 9.3 2.37 70.6 14.2 17085 9184 1.860

1975 1048265 6888 16.2 9.5 2.13 71.4 14.0 16655 9767 1.705

1980 1082755 5753 14.9 9.5 1.91 72.3 13.8 15874 10121 1.568

1985 1114895 5384 14.5 9.6 1.85 73.1 13.7 15931 10548 1.510

1990 1148365 4865 13.9 9.6 1.83 74.1 13.5 15728 10862 1.448

1995 1173955 2554 12.3 10.1 1.69 74.1 13.5 14281 11727 1.218

2000 1191429 1183 11.2 10.2 1.57 74.9 13.4 13246 12063 1.098
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(000)
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Less Developed Regions (Excluding China)

1950 1148997

1955 1279021 25821 45.0 23.7 6.13 41.2 24.3 54552 28731 1.899

1960 1443342 32745 45.0 20.9 6.2 44.4 22.5 61141 28397 2.153

1965 1633329 38231 43.7 18.8 6.16 47.0 21.3 67097 28866 2.324

1970 1847781 43431 41.8 16.8 5.99 49.4 20.2 72617 29186 2.488

1975 2084787 48283 39.7 15.1 5.67 51.6 19.4 77920 29637 2.629

1980 2342824 52599 37.2 13.4 5.2 53.9 18.6 82214 29615 2.776

1985 2633677 59119 35.9 12.1 4.82 56.0 17.9 89175 30056 2.967

1990 2945073 63777 33.7 10.8 4.4 58.3 17.2 93855 30078 3.120

1995 3261932 65399 31.1 10.0 4 59.6 16.8 96393 30995 3.110

2000 3582849 66321 28.8 9.4 3.63 60.9 16.4 98456 32135 3.064
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Least Developed Countries

1950 197450

1955 217401 4082 48.4 28.7 6.6 35.5 28.2 10028 5946 1.686

1960 242023 5023 48.4 26.5 6.65 37.8 26.5 11102 6079 1.826

1965 272135 6108 48.4 24.6 6.72 39.8 25.1 12421 6313 1.967

1970 307813 7294 47.6 22.4 6.69 42.1 23.8 13777 6483 2.125

1975 347742 8474 46.8 20.9 6.6 43.8 22.8 15312 6838 2.239

1980 392707 9497 45.4 19.7 6.4 45.3 22.1 16777 7280 2.305

1985 445247 11374 44.9 17.7 6.27 47.4 21.1 18775 7401 2.537

1990 507279 12879 43.4 16.3 6.01 49.2 20.3 20626 7747 2.663

1995 580826 14222 42.0 15.8 5.74 49.3 20.3 22798 8576 2.658

2000 658192 15767 40.4 14.9 5.47 50.3 19.9 24979 9213 2.711
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China

1950 554760

1955 609005 10928 43.8 25.0 6.22 40.8 24.5 25459 14531 1.752

1960 657492 9808 36.1 20.6 5.59 44.6 22.4 22844 13035 1.752

1965 729191 14541 38.1 17.1 5.72 49.5 20.2 26381 11840 2.228

1970 830675 20002 36.6 10.9 6.06 59.6 16.8 28485 8483 3.358

1975 927808 19577 28.6 6.3 4.86 63.2 15.8 25108 5531 4.540

1980 998877 14248 21.5 6.7 3.32 65.3 15.3 20698 6450 3.209

1985 1070175 14268 20.4 6.6 2.55 66.6 15.0 21092 6824 3.091

1990 1155305 17235 22.2 6.7 2.46 67.1 14.9 24685 7450 3.313

1995 1219349 13175 18.3 7.2 1.92 68.4 14.6 21720 8546 2.542

2000 1275133 11472 16.2 7.0 1.8 69.8 14.3 20200 8729 2.314
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India

1950 357561

1955 395096 7517 45.4 25.4 5.97 38.7 25.8 17064 9547 1.787

1960 442344 9448 44.8 22.2 5.92 42.6 23.5 18729 9281 2.018

1965 495157 10577 42.4 19.8 5.81 45.5 22.0 19843 9267 2.141

1970 554911 12004 40.6 17.7 5.69 48.0 20.8 21282 9278 2.294

1975 620701 13205 38.4 15.9 5.43 50.3 19.9 22536 9331 2.415

1980 688856 13666 34.8 13.9 4.83 52.9 18.9 22755 9089 2.504

1985 764462 15167 33.7 12.8 4.48 55.0 18.2 24455 9289 2.633

1990 844886 16154 31.4 11.3 4.08 57.6 17.4 25235 9081 2.779

1995 927102 16727 28.9 10.0 3.7 60.1 16.6 25578 8850 2.890

2000 1008937 16635 26.2 9.0 3.32 62.3 16.1 25339 8704 2.911
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Table 2: Comp onents o f change in net addition to the po pulation, 1950 -2000: World and

major regions.

Period C p d N

World

1950-55/1955-60 6.18 7.87 -6.23 4.54

1955-60/1960-65 9.75 10.57 -6.35 5.53

1960-65/1965-70 8.38 11.89 -10.25 6.74

1965-70/1970-75 3.55 6.86 -10.57 7.26

1970-75/1975-80 -2.19 -4.34 -4.59 6.73

1975-80/1980-85 6.02 3.84 -4.28 6.47

1980-85/1985-90 7.51 6.28 -5.80 7.03

1985-90/1990-95 -4.83 -9.77 -1.76 6.71

1990-95/1995-00 -2.22 -4.43 -3.49 5.70

More Developed Regions

1950-55/1955-60 0.18 0.18 -0.61 0.61

1955-60/1960-65 -0.62 -0.88 -0.31 0.57

1960-65/1965-70 -1.80 -2.12 -0.09 0.42

1965-70/1970-75 -1.01 -1.47 0.16 0.30

1970-75/1975-80 -1.14 -1.36 0.00 0.23

1975-80/1980-85 -0.37 -0.60 0.06 0.17

1980-85/1985-90 -0.52 -0.67 0.00 0.15

1985-90/1990-95 -2.31 -2.60 0.19 0.10

1990-95/1995-00 -1.37 -1.42 0.02 0.03

Less Developed Regions (Excluding China)

1950-55/1955-60 6.92 7.28 -3.70 3.34

1955-60/1960-65 5.49 4.92 -3.77 4.34

1960-65/1965-70 5.20 4.76 -4.61 5.05

1965-70/1970-75 4.85 4.16 -4.91 5.60

1970-75/1975-80 4.32 4.36 -6.04 6.00

1975-80/1980-85 6.52 5.70 -5.72 6.53

1980-85/1985-90 4.66 4.62 -7.00 7.04

1985-90/1990-95 1.62 -0.32 -4.98 6.92

1990-95/1995-00 0.92 -1.46 -4.08 6.46
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Least Developed Countries

1950-55/1955-60 0.94 0.84 -0.36 0.46

1955-60/1960-65 1.08 0.88 -0.41 0.62

1960-65/1965-70 1.19 1.01 -0.63 0.81

1965-70/1970-75 1.18 0.76 -0.55 0.97

1970-75/1975-80 1.02 0.46 -0.53 1.09

1975-80/1980-85 1.88 1.71 -1.12 1.29

1980-85/1985-90 1.51 0.95 -1.00 1.55

1985-90/1990-95 1.34 -0.04 -0.42 1.80

1990-95/1995-00 1.55 0.47 -0.88 1.95

China

1950-55/1955-60 -1.12 0.01 -2.01 0.88

1955-60/1960-65 4.73 5.93 -2.30 1.10

1960-65/1965-70 5.46 11.58 -8.22 2.11

1965-70/1970-75 -0.42 8.37 -11.28 2.48

1970-75/1975-80 -5.33 -7.96 1.05 1.58

1975-80/1980-85 0.02 -0.78 -0.21 1.02

1980-85/1985-90 2.97 1.59 0.24 1.14

1985-90/1990-95 -4.06 -6.17 1.11 1.00

1990-95/1995-00 -1.70 -1.96 -0.35 0.61

India

1950-55/1955-60 1.93 2.18 -1.15 0.90

1955-60/1960-65 1.13 1.15 -1.15 1.13

1960-65/1965-70 1.43 1.42 -1.27 1.28

1965-70/1970-75 1.20 1.13 -1.36 1.43

1970-75/1975-80 0.46 0.82 -1.81 1.46

1975-80/1980-85 1.50 1.19 -1.19 1.50

1980-85/1985-90 0.99 1.34 -1.96 1.60

1985-90/1990-95 0.57 1.00 -2.01 1.59

1990-95/1995-00 -0.09 0.19 -1.76 1.48
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Table 3: Comp onents o f change in the ratio of nu mber of births to  number of deaths, 1950 -2000: Wo rld and major regions.

Period rq rf rl rab rad Fertility

effect

Mortality

effect

Level

effect

Age s tructure

effect

World

1950-55/1955-60 0.078 -0.012 -0.065 -0.034 -0.060 -0.046 -0.124 0.052 0.025

1955-60/1960-65 0.098 0.004 -0.055 -0.015 -0.054 -0.011 -0.109 0.059 0.039

1960-65/1965-70 0.103 -0.014 -0.068 -0.035 -0.084 -0.049 -0.152 0.054 0.049

1965-70/1970-75 0.058 -0.090 -0.033 0.003 -0.111 -0.087 -0.144 -0.056 0.114

1970-75/1975-80 -0.036 -0.139 -0.031 0.040 -0.032 -0.099 -0.062 -0.108 0.072

1975-80/1980-85 0.031 -0.091 -0.026 0.066 -0.030 -0.025 -0.057 -0.065 0.096

1980-85/1985-90 0.048 -0.061 -0.026 0.039 -0.045 -0.022 -0.070 -0.035 0.083

1985-90/1990-95 -0.073 -0.107 -0.014 0.013 -0.007 -0.094 -0.021 -0.093 0.020

1990-95/1995-00 -0.033 -0.065 -0.017 -0.012 -0.026 -0.077 -0.043 -0.048 0.015

More Developed Regions

1950-55/1955-60 0.010 -0.007 -0.033 -0.043 -0.027 -0.050 -0.060 0.026 -0.016

1955-60/1960-65 -0.047 -0.051 -0.019 -0.027 -0.013 -0.078 -0.031 -0.032 -0.015

1960-65/1965-70 -0.119 -0.123 -0.013 -0.007 0.002 -0.130 -0.011 -0.110 -0.009

1965-70/1970-75 -0.087 -0.107 -0.011 0.041 0.033 -0.066 0.021 -0.096 0.009

1970-75/1975-80 -0.084 -0.109 -0.013 0.025 0.013 -0.084 0.000 -0.096 0.013

1975-80/1980-85 -0.038 -0.032 -0.011 0.005 0.021 -0.027 0.010 -0.021 -0.017

1980-85/1985-90 -0.042 -0.011 -0.014 -0.031 0.014 -0.042 0.000 0.003 -0.045

1985-90/1990-95 -0.173 -0.080 0.000 -0.043 0.051 -0.122 0.051 -0.080 -0.093

1990-95/1995-00 -0.104 -0.074 -0.011 -0.020 0.021 -0.094 0.010 -0.063 -0.041
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Less Developed Regions (Excluding China)

1950-55/1955-60 0.126 0.011 -0.075 -0.011 -0.051 0.000 -0.126 0.086 0.040

1955-60/1960-65 0.077 -0.006 -0.057 -0.023 -0.049 -0.029 -0.106 0.050 0.026

1960-65/1965-70 0.068 -0.028 -0.050 -0.016 -0.063 -0.044 -0.112 0.022 0.046

1965-70/1970-75 0.055 -0.055 -0.044 0.003 -0.063 -0.052 -0.107 -0.011 0.066

1970-75/1975-80 0.054 -0.087 -0.044 0.021 -0.076 -0.065 -0.119 -0.043 0.097

1975-80/1980-85 0.066 -0.076 -0.038 0.040 -0.064 -0.036 -0.102 -0.038 0.104

1980-85/1985-90 0.050 -0.091 -0.040 0.028 -0.073 -0.063 -0.114 -0.051 0.101

1985-90/1990-95 -0.003 -0.095 -0.022 0.015 -0.055 -0.080 -0.077 -0.073 0.070

1990-95/1995-00 -0.015 -0.097 -0.022 0.020 -0.040 -0.077 -0.062 -0.075 0.061

Least Developed Countries

1950-55/1955-60 0.080 0.008 -0.063 -0.008 -0.017 0.000 -0.080 0.070 0.009

1955-60/1960-65 0.074 0.010 -0.052 -0.010 -0.023 0.000 -0.074 0.062 0.012

1960-65/1965-70 0.077 -0.004 -0.056 -0.012 -0.038 -0.017 -0.094 0.052 0.025

1965-70/1970-75 0.052 -0.014 -0.040 -0.003 -0.030 -0.017 -0.069 0.026 0.026

1970-75/1975-80 0.029 -0.031 -0.034 0.000 -0.025 -0.030 -0.059 0.003 0.026

1975-80/1980-85 0.096 -0.021 -0.045 0.009 -0.062 -0.011 -0.107 0.025 0.071

1980-85/1985-90 0.048 -0.042 -0.037 0.008 -0.045 -0.034 -0.082 -0.005 0.054

1985-90/1990-95 -0.002 -0.046 -0.002 0.013 -0.029 -0.033 -0.031 -0.044 0.042

1990-95/1995-00 0.020 -0.048 -0.020 0.009 -0.039 -0.039 -0.059 -0.028 0.048
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China

1950-55/1955-60 0.000 -0.107 -0.089 -0.087 -0.105 -0.193 -0.194 -0.018 0.018

1955-60/1960-65 0.240 0.023 -0.104 0.031 -0.082 0.054 -0.186 0.127 0.113

1960-65/1965-70 0.410 0.058 -0.186 -0.098 -0.265 -0.040 -0.450 0.243 0.167

1965-70/1970-75 0.302 -0.221 -0.059 -0.026 -0.490 -0.247 -0.548 -0.162 0.464

1970-75/1975-80 -0.347 -0.381 -0.033 0.096 0.094 -0.285 0.062 -0.348 0.001

1975-80/1980-85 -0.037 -0.264 -0.020 0.211 0.005 -0.053 -0.015 -0.244 0.207

1980-85/1985-90 0.070 -0.036 -0.007 0.120 0.023 0.085 0.015 -0.028 0.098

1985-90/1990-95 -0.265 -0.248 -0.019 0.055 0.091 -0.193 0.072 -0.229 -0.037

1990-95/1995-00 -0.094 -0.065 -0.020 -0.057 -0.008 -0.122 -0.028 -0.044 -0.049

India

1950-55/1955-60 0.121 -0.008 -0.096 -0.005 -0.039 -0.013 -0.135 0.088 0.034

1955-60/1960-65 0.059 -0.019 -0.066 -0.036 -0.049 -0.055 -0.114 0.047 0.012

1960-65/1965-70 0.069 -0.021 -0.053 -0.023 -0.059 -0.043 -0.112 0.033 0.036

1965-70/1970-75 0.052 -0.047 -0.047 -0.009 -0.060 -0.056 -0.107 0.000 0.052

1970-75/1975-80 0.036 -0.117 -0.050 0.019 -0.084 -0.098 -0.134 -0.067 0.103

1975-80/1980-85 0.050 -0.075 -0.039 0.043 -0.044 -0.032 -0.082 -0.036 0.087

1980-85/1985-90 0.054 -0.094 -0.046 0.023 -0.078 -0.071 -0.125 -0.047 0.101

1985-90/1990-95 0.039 -0.098 -0.042 0.015 -0.080 -0.083 -0.122 -0.055 0.095

1990-95/1995-00 0.007 -0.108 -0.036 0.010 -0.069 -0.098 -0.105 -0.072 0.080


