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Abstract 
The growth or development of a country mainly depends on the present and future population scenario. Population projections help in the 

growth of the nation in various directions. Predicting the human fertility and mortality is very difficult, particularly when we are concen-

trating farther time. Various National, International and some individual demographers made projections for the entire nation and some 

parts of the country. The estimates of the population projections changes as and when new information added to the existing values. The 

perspective population growth and its impact were discussed by Visaria and Visaria, 1996 and noticed that population projections vary 

based on the parameters considered in their models. 

  

In our present work, by considering the 2001 India‟s Census data, Registrar General (1996)[14], a new population projection of the coun-

try are estimated by allowing the age arrangement of the population. The mortality estimates of the whole country made by considering 

the impact of HIV / AIDS. Cohort component method was used for the projections from 2001 to 2051. Using the Sample Registration 

System (SRS) figures of 2001 census, state level figures are generated. Only two variants namely, average and high are used for making 

the population projections. 
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1. Introduction and Methodology 

Population projections may be of long term or short term depend-

ing on the need of the projection .The long term population projec-

tions are made by availability of mortality and fertility data from 

the Civil Registration System, the Sample Registration System 

and fertility surveys on a stand-alone basis and for an external 

validation with a view to complement the other efforts. The as-

sumptions made for each of these projections, particularly on the 

base population and correction factor used. The projections made 

earlier were not considered the influence of HIV/AIDS on many 

of demographic parameters. It is also noticed that micro level 

projections are not carried out by most of the researchers. Some 

authors like Natarajan and jayachandran [6] made at district level, 

used the base year data prior to 2001.  

 

Using the least square regression technique estimated the projec-

tions, if the TFR of any particular state reaches to 1.6; we assume 

that it cannot be below that level. These figures are also compared 

with the actual estimates available with SRS; suitable adjustments 

can be made if the figures differ significantly. 99% confidence 

interval for TFR is considered for the upper limits for the case of 

high variant population projection. Projections for the whole coun-

try and for some major states the same methodology was adopted, 

where as to the effect of HIV/AIDS is not studied at state level.  

 

The main focus of this study includes to find the  
 

 Estimating the values of life expectancy through observ-

ing the impact of HIV/AIDS. 

 Calculating the population predictions with and without 

HIV by high variant. 

 Expected values of life expectancy in India and major 

states in between 2006 – 2051. 

 Fertility rates in India 2006-2051. 

 Projected estimates of Total Fertility Rate by Low and 

high variant from 2001 to 2050. 

 Population projections of major states in India with av-

erage variant from 2006 to 2051. 

 Population projections from 2006 to 2051 district wise 

in major states of India.  

 

Methodology: 
 

Several methods are available for estimating Population projec-

tions.  The methods mentioned below can be used for our study. 

(a) Cohort component method and (b) Mathematical methods. 

 

(a) Cohort Component Method of population projection 

This method has ability to give the age sex breakup of the popula-

tion projections. This method takes in to account of future migra-

tion, fertility and mortality distinctly. In this method the current 

figures are compared with immediate past. To apply this method 

we require the data as stated below. 

 

1. Population counted in two censuses by age and gender 

2. Age Specific fertility rates for women aged 15 to 49 (in 5 year 

age groups) assumed to represent the level and age structure of 

fertility during the intercensal period 

3. Life table survival ratios for males and females assumed to be 

repetitive of mortality conditions during the intercensal period  

4. An estimate of sex ratio at birth 
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5. Estimates of the level and age pattern of net international migra-

tion during the intercensal period of the level of net migration is 

substantial. 

If the reliable data is not available on the above aspects, reasona-

ble estimates may be replaced on certain assumptions. A funda-

mental assumption considered is that the population growth tracks 

a smooth curve over time and from one age to another. 

2. Mathematical Models 

Here we consider the two popular methods named as Exponential 

and Logistic for finding the population projections. These two 

methods are briefly described below. 

Exponential Growth Method: This method is generally used 

when the complete information is unavailable; data is available 

without age and sex breakup and only broad estimates are required. 

The projections are statistically estimated using the past trends. 

This method involves in finding a mathematical curve or fitting a 

regression curve of population using time series data. The future 

figures can be determined by using the extrapolation technique. 
 

Logistic Growth Method: 
 

Exponential models will be used for a short period of time (about 

a maximum of 40 years) whereas the logistic functions have in-

built characteristic so that a longer period of projections can be 

made. It is also a proven advantage of logistic models that they 

can alleviate the population obtained at higher boundary.    
 

Several studies have been done in population projections in Indian 

by various national and international bodies, also different re-

searchers made their conclusions using various methods. Some of 

those studies include [[1] ,[2],[3],[5][7] and [8]]. In these studies 

scholars considers assumptions to migration, mortality and fertili-

ty. Fertility assumptions are more sensitive than other two. Gener-

ally component method is used in most of the studies. In some 

estimates they used high variant (1581 million), some others are 

used low variant (1345.9 million) and their estimated figures are 

not considered the effect of  HIV/AIDS, Dyson and Hanchate 

considered these effects and the reduction of life expectancy (e0)is 

also noticed. The models that we are chosen will matches the mor-

tality patters of Indian region. Also, since the effect of migration is 

marginal the factor migration is neglected in finding population 

projections. 

 

India Population Projections 2001 – 2051: In this present work we 

considered the effect of HIV/AIDS and derived the population 

projections on mortality. The estimated figures are taken for quin-

quennial periods from 2001 to 2051. Also the estimated figures 

are obtained by the Census statistics of India and its connected age 

construction. Due to AIDS the lifespan expectancy is coming 

down every year in an uniform level over 20 years. These projec-

tions are presented in Table 1. 

 

It is observed from population projections of 2017 that the popula-

tion is likely increasing to an approximate figure of 8‟6 billion, by 

2030 reaches to 9.8 billion and by 2030 it reaches to 11.2 billion 

by 2050. We have estimated the life expectancy projections based 

figures of Natrajan and Jayachandra [7]. It is also noticed that 

there is a decline of 1.7 years over a span of 25 years for male life 

expectancy,  the same trend is observed in female also. These 

values are mentioned in Table3. 

 

 

 

 

 

 

 

Table 1 Projected values of life expectancy after incorporating the effect 

of HIV/AIDS 

 
 

Projections of Fertility: 

Observing the past projections on Total Fertility Rate and discus-

sions of the several authors, Natrajan and Jayachandran [6] find a 

linear regression model between TFR and Time and projected the 

values of TFR to the year 2050. As per the estimates of [6] TFR 

for 2050 is 1.8, whereas it is 3.0 in 2001. Since the fertility esti-

mates are sensitive and the fitted values for regression are mean 

values there is a necessity to go for substitute.  

 

We considered the estimates of regression fit to TFR as the aver-

age of higher variant of the estimates and are produced from upper 

limits of 99% confidence intervals at each case. The TFR values 

with average and High are listed for 2001to 2051 in Table 2. 

 
Table 2: Estimated values of TFR by Low and high variant, 2001-2050 

 
 

India’s population projections: 2001 -2050: 
 

Cohort component method is used for population projection using 

the gender and age distribution to the parameters of fertility with 

two variants and mortality with and without HIV/AIDS. These 

estimates are measured from 2001 to 2051 and are presented in the 

tables below. 

 
Table 3: Population Projections with and without HIV 

 
 

 
Figure 1: Bar Diagram of Population Projections with and without HIV 
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The population projection using average variant for 2051 is 1589 

million, which is very near to [8], 1581 million. The high variant 

projections of UN for 2002 are very close to our values for the 

same 1771 million. It is also important to make the estimates by 

considering the effect of HIV/AIDS on mortality, [3] discussed 

about these projections. Clearly the precious life is decreasing 

over the years due to HIV/AIDS. It is noticed that low variant of 

our estimate is about 38 million people are losing their lives due to 

these disease by 2051, which accounts to 2.31 % of the total popu-

lation. The same estimate with high variant is almost double to 

this figure. 
 

State wise Population Projections 2006 – 2051 
 

Mortality: The mortality projections at state level of India for 

2001 are found to be similar with that of SRS figures and the fig-

ures significantly differ with varying intensity. The state level 

figures for longevity of life for each state are given in Appendix I. 

 

Fertility: The state level projections for fertility are also same as 

that of mortality and figures are adjusted in the case of discrepan-

cy. Even this procedure is not much affected, some improvements 

are noticed. The SRS values were found to be high in some states 

and noticed less than estimated figures in some states. The esti-

mated values after modifications are presented in Appendix II. 

Appendix III and Appendix IV indicates the population projec-

tions in two variants for major states are given. The line graphs are 

drawn to highlight the variations in the population projections and 

are presented at the end. 

 

District wise Population projection:  

 

Since the data on any of the parameters is not available pin point-

edly, the growth of population of a state during one decade is pro-

portionately distributed among the districts. None of the methods 

say, component, mathematical ect., are not appropriate. The dis-

trict level estimates is on the proportion basis that the populatin 

growth over a span is distributed to every district in the proportion 

of their share during growth of population from 1999 to 2001.  For 

each district these estimated figures are given in appendix below. 

 
Table 4: Population Projections (in thousands) by High Variant 

 
 

 
Figure2: Bar diagram Population Projections High Variant 2001-2051 

3. Conclusion  

 
At the end of this study, making use of several assumptions popu-

lation projections for different parameters like fertility, mortality, 

migration, with and without HIV/AIDS and at different variants 

are calculated. These values are also projected measured for state 

wise and for some states district wise results are also presented. 

Most of the cases Component method is used, because it is univer-

sally accepted method.  All the projected figures are given in dif-

ferent tables and in Appendices. Some those findings of our study 

are presented below.   

 

Observations: 
 

It has been observed that India‟s population is being increased 36 

percent over a period of 25 years at a rate of 1.2% annually from 

1029 million to 1400 million during 2001-2016-2051.  

 

Due to the falling level of total fertility, there is a decline in CBR 

(Crude Birth Rate) from 23.2 to 16.0 from 2001-2005 to 2021 -

2025. 

 

The population of older persons will be increased about more than 

double due to decline in fertility and increase in life expectancy.  

 

There is decline in fertility; the population aged under 15 years is 

projected to decline from 35.4 % to 23.4% .  
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Appendix -I: Estimated figures of Life Expectancy 2006-2051: India and 

the major States 

 
 

Appendix –II:  Projected Total Fertility Rates 2006-2051 

 
 

Appendix –III:  Population Projection of major states of India 2006-
2051- Average Variant 

 

 
 

Appendix –IV:  Population Projection of major states of India 2006-2051 

Higher Variant 

 

Andhra Pradesh Population Projection 2001 2051 graph given below 
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