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Abstract 

Although India became the most populous nation in 2023, there may 

be a significant shortage of its middle-aged working population to 

support economic growth between 2025 and 2050. This is a result of 

declining fertility over the past three decades. If proper measures are 

not taken now, India will experience a substantial increase in the old-

age dependency ratio by 2050, comparable to many wealthier nations 

which invite migrants to sustain their economic growth. In this 

article, the annual number of births in Indian states and union 

territories is projected for the period 2025-2050 under the assumption 

of improved fertility rates. These projected numbers will assist states 

and UTs in planning for improved fertility rates. If these revised 

population projections come to fruition, the economic growth rates 

envisioned during the Amrit Kaal in India could be achievable. 
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The Context 

 

In 2023, India emerged as the most populous 

country in the world. However, the country 

has experienced a steady decline in population 

growth since the 1990s. Almost all the states 

and union territories (UTs) in India are 

experiencing with a shortage of youth and 

labor force due to the decreasing number of 

children born in recent decades. This situation 

is particularly significant as the government 

anticipates an economic boom during Amrit 

Kaal, coinciding with the centenary celebration 

of India's independence in 2047, after nearly 

250 years of British rule and occupation (Sinha, 

2023; TOI, 2023). During these 250 years, 

India’s wealth amounting to     trillions of 

dollars of worth goods and items were 

looted.  A similar situation is prevailing in 

several countries around the world that were 

under one or more forms of colonial rule. 

Indian agriculture is the main economic 

backbone of India, and the Indian population 

is the main strength of Indian agricultural 

products. India has a vast fertile land and 

enjoys a tropical climate.

Figure 1 Selected countries’ old-age dependency ratios (i.e. the population who are 65+ per 100 working 

age population who are in the age 20-64)  

 

Technologies like AI and robotics could be 

available worldwide in agriculture in the next 

decades. For low-population countries, AI 

becomes essential due to the very shortage of 

working-class population but for the Indian 

social fabric, the population plays an 

important role in many ways which is beyond 

the scope to discuss. In this article, our focus is 

to provide annual projections of number of 

births for Indian states and UTs. 

The term Amrit Kaal, coined by Hon’ble Prime 

Minister Modi’s government at the center, 

aptly reflects the demographic dividend that 

India enjoys compared to several wealthier 

nations. Despite being the most populous 

country, India's economic growth relies 

heavily on maintaining a sufficient labor force, 

comprising working-class youth and an active 

middle-aged population. India’s population is 

projected to reach 1.7 billion by 2050 with a 
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large, aged population who are 65+ (United 

Nation, 2024). However, the ratio of 65+ 

population and 20-64 in during 2025-2050 can 

be reduced sufficiently with policies that can 

influence couples to opt for more children. 

Refer to Figure 1 for India and some other 

relevant countries’ old-age dependency ratio. 

The data for 2025 and 2050 are obtained from 

UN population (United Nation, 2024) to 

compute the old-age dependency ratios.  

  

From agriculture to technology and from the 

service sector to healthcare, a strong presence 

of young and middle-aged individuals is 

essential for economic participation. Many 

affluent countries are having lower younger 

and middle-aged populations, and these 

countries are actively inviting large numbers 

of young migrants to work in their nations due 

to shortages in these age groups, which are 

crucial for sustaining their economic growth. 

As long as India’s rich and diverse agricultural 

land is preserved, it can provide sufficient 

food for the current and future predicted 

population of the country. Given the severe 

shortage of younger people in India due to 

lower fertility levels in the recent four decades, 

it is necessary for the country to act on the 

situation before it is too late to catch up with 

the economic driving force which is mostly the 

young and the middle-aged. Economic 

competitors of India may not like Indian 

working-class population to grow, and there 

are several articles that express concerns of 

growth of India’s population (for example, 

refer to (Fent et al., 2024). 

In light of this context, this article presents 

model-based projections of the annual number 

of newborns in Indian states and union 

territories from 2025 to 2050. These estimates 

reflect current levels and the required 

increases in birth rates necessary to maintain 

the demographic dividend. 

Before moving into technicalities and the 

results, it is important to mention here that all 

the states and UTs in India needs to sustain the 

population growth for their collective 

prosperity. The quality of government schools 

and the government run hospitals equipped 

with facilities play a major role in encouraging 

the couple to go for more kids.     

Data and Methods 

India experienced a steady decline in the 

fertility levels since the 1990s (Bhat, 1995; 

Arokiasamy, 2009; Mohanty et. al., 2016). 

India’s fertility decline was influenced 

partially due to voluntary control by couples 

due to family planning program initiative in 

the country and partially due to natural 

demographic transition. The wealthily, 

middle class and poor have all responded to 

the population control initiatives. However, 

by the time India has become the most 

populous country in 2023, India already 

started facing the consequences of population 

aging. The aging related population issues 

arise due to increase in population aged 65+ 

and decline in fertility and mortality levels in 

the country (Bhagat and Unisa, 2006; 

Chaurasia, 2010; Saikia et, al., 2013; Goli et, al., 

2019; Yadav, 2021; Rani, et, al., 2023; Mohanty, 

et, al., 2023).  

The relationship between the births over a 

time can be expressed as a renewal equation 

described in the Appendix I. The renewal 

equation derived by Lotka, is also referred as 

Euler-Lotka population equation. In this 

article, we estimate the number of births using 

data on population projections for women 

aged 15 to 49. We have further computed the 
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female survivors of the annual births that 

would join women aged 15-49 from the year 

2039 using the matrix described in the 

Appendix I. The survival probabilities for 

India, states and union territories were 

extracted from the 2016-2020 life tables 

published by the registrar general of India 

(SRS, 2022). Population proportions for each 

state and union territory were obtained from 

the 2011 census data and related reports (RGI, 

2011). Additionally, the old-age dependency 

ratios for India were derived from UN data 

(United Nation, 2024), calculated using the 

standard definition of the ratio of the 

population aged 65 and older to the 

population aged 15 to 64. 

Results 

Table 1 presents the projected annual number 

of births in India based on the current fertility 

rate (at an average of 1.5 births per woman 

during her reproductive age) and three 

potential increases in the average number of 

births per woman: 2, 2.5, and 3. If the 

government and citizens begin to reconsider 

these revised averages, it is estimated that 

there could be an additional 16 to 48 crore 

births in the country during the period from 

2025 to 2050.  

 

Aging and old-age dependency ratios in India 

present a universal issue across all states and 

UTs. Each state could potentially see an 

increase in annual births if they reconsider 

their population policies to overcome future 

economic burdens. Refer to Table 2, Table 3, 

and Table 4 for revised estimates of annual 

births by states and UTs, based on three 

different potential average birth rates 

mentioned above. If the current low birth rate 

exists over next 20-25 years, then several states 

except for a very few may face a significant 

decline in labor and working-class 

populations, thereby adversely impacting 

their economies. The populous states such as 

Utter Pradesh (UP) already seeing a decline in 

younger population (Verma, et, al., 2019).  In 

UP, although the projected annual births start 

at 56 lakhs, the state will reach a shortage of 

labor force if the state do not revise its 

population policies to sustain a growth that 

can sustain their economic growth plans 

during 2025-2050. The other populous states 

like Bihar, Maharashtra, and West Bengal 

could also face severe labor force shortage by 

2040. With increased quality of health surveys 

and quality of data care in India (Dwivedi, et, 

al., 2024; Singh, et, al., 2023), there is a 

possibility of future more accurate fertility 

estimates based on demographic health 

surveys in India.  

 

States such as Andhra Pradesh, Assam, 

Jammu & Kashmir, Jharkhand, Odisha, 

Punjab, Kerala, and Telangana have an annual 

birth rate ranging between 5 lakhs and 10 

lakhs. States such as Chhattisgarh, Haryana, 

and Uttarakhand fall within the lower range of 

annual births between 1 lakh and 5 lakhs. All 

these states could face shortage of working 

population and slower in economic growth 

curves if the fertility rates are not revised.  

 

Among the less populous states, all the 

northeastern states except for Assam project 

annual births below 60,000. In Assam, 

however, the annual births are projected to 

range between 6 lakhs and 11 lakhs. Two north 

eastern states such as Meghalaya and Manipur 

could increase their annual births beyond 

50,000 during 2025-2025. With the exception of 
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Delhi, all other Union Territories (UTs) are 

expected to show lower numbers of projected 

annual births. In Delhi, the projected births 

range from 3 lakhs to 6 lakhs during 2025-2050.  

Conclusions 

For India and its states, UTs, the annual 

number of births under the potential 

improved fertility rates are provided in the 

article. If the number of births is increased as 

per the projections provided (Tables 1-4), 

India can change the projected old-age 

dependency ratios after 2039. The projections 

provided in the article are helpful in assisting 

the state governments and union territories in 

planning quality health administration and 

maternity care. Any government has limited 

influence over women who have already 

completed their childbearing and undergone 

one or more permanent sterilizations. 

However, governments can take constructive 

steps to encourage couples who can afford to 

have more children. For families not facing the 

burden of private education and high 

healthcare costs, the expenses of childbirth 

may not be a major concern; they may simply 

be able to afford additional children if they are 

willing to. 

As mentioned in the introduction, providing 

primary health care, maternity care, and 

increasing the quality of education in 

government-run schools would certainly 

motivate couples to go for higher kids. The 

costs incurred on private education might be 

currently deterring middle-income couples 

from opting for more than two kids on 

average.   

The current Hon’ble Chief Minister of the state 

of Andhra Pradesh Chandrababu Naidu, 

emphasized in public meetings during 2015-

2016 the importance of increasing birth rates in 

the state to address the aging population issue 

and labor shortage in the state. His focus at 

that time was not politically motivated. Now, 

a decade later, he recognizes the continuing 

significance of increasing births in Andhra 

Pradesh. That vision now holds for almost all 

the states and UTs in the country who already 

have lowest population growths.  

 

• India can mitigate the effects of a 

rapidly aging population and reduce 

the associated burden during 2040 - 

2050 by increasing the average number 

of births per woman from 2025. This 

can be achieved by implementing 

health and education policies that are 

affordable for all families.  

• The states like Bihar, Maharashtra, 

Uttar Pradesh, and West Bengal who 

have relatively high number of births 

in the country do not necessarily need 

to control their population growth to 

produce enough working-class 

population during 2025-2050.  

• Improving the quality of government 

hospitals and the education system—

from elementary school through high 

school—can significantly reduce 

financial stress on families. By 

enhancing these services, the costs 

associated with childbearing and 

child-rearing can be lowered. 

• Any incentives that the central 

government, state governments, and 

UTs can devise to encourage births 

among couples could have a 

substantial impact in increasing the 

overall young and middle-aged Indian 

population. 
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• Those who are financially stable and 

capable could consider having more 

children. This prevents labor shortages 

(both skilled and unskilled) that 

several states are currently facing, and 

to avoid aging problems, higher 

dependency ratios that low-fertility 

states are currently facing. 
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Appendix I: Models and Methods 

The Euler-Lotka integral equations described 

below plays a fundamental role in population 

dynamics. Let  

𝜙(𝑟) = ∫ 𝑒𝑟𝑎𝑙(𝑎)𝑚(𝑎)𝑑𝑎,
∞

0

 

                                                                     (1) 

where  𝑟 is the intrinsic population growth 

rate, 𝑚(𝑎) is probability of a woman aged a 

giving birth which is computed usually for a 

year, and 𝑙(𝑎) is the survival probability of an 

individual reaching age a since birth. The 

function 𝑚(𝑎) is also referred as maternity 

function. Instead of one growth rate 𝑟, let us 

consider multiple growth rates 𝑟0, 𝑟1, 𝑟2, …, and 

let 

𝜙(𝑟𝑗) = ∫ 𝑒𝑟𝑗𝑎𝑙(𝑎)𝑚(𝑎)𝑑𝑎
∞

0

 

                                                                     (2) 

for 𝑗 = 0,1,2, … . When 𝜙(𝑟) = 1 or 𝜙(𝑟𝑗) =

1 for 𝑗 = 0,1,2,…, we call it as the characteristic 

equation of the Euler-Lotka population 

equation. The function 𝜙(𝑟𝑗) is strictly 

decreasing because  

d𝜙(𝑟𝑗)

d𝑟𝑗
= ∫ 𝑎𝑒𝑟𝑗𝑎𝑙(𝑎)𝑚(𝑎)𝑑𝑎 < 0

∞

0

 

                                                         (3) 

and 

d𝜙(𝑟𝑗)

d𝑟𝑗
2 = ∫ 𝑎2𝑒𝑟𝑗𝑎𝑙(𝑎)𝑚(𝑎)𝑑𝑎 > 0

∞

0

 

                                                       (4) 

For 𝑎 ≥ 0, and 𝑙(𝑎)𝑚(𝑎) > 0. The function 

𝜙(𝑟𝑗) intersects the line 𝜙(𝑟𝑗) = 1 exactly once. 

For example, refer to (Srinivasa, 2025), for 

further details on Euler-Lotka type of 

functions. Multiplying both sides of 𝜙(𝑟𝑗) = 1  

by  ∑ 𝑄𝑗𝑒
𝑟𝑗𝑡

∞

𝑗=0
, we get 

∑𝑄𝑗𝑒
𝑟𝑗𝑡

∞

𝑗=0

= ∫∑𝑄𝑗𝑒
𝑟𝑗(𝑡−𝑎)

∞

𝑗=0

𝑙(𝑎)𝑚(𝑎)𝑑𝑎.

∞

0

 

                                (5) 

The equation (5) is written as  

𝐵(𝑡) = ∫ 𝐵(𝑡 − 𝑎)𝑙(𝑎)𝑚(𝑎)𝑑𝑎,

∞

0

 

                                                          (6) 

where 𝐵(𝑡) =∑ 𝑄𝑗𝑒
𝑟𝑗𝑡

∞

𝑗=0
 and 𝐵(𝑡) represents 

the number of female births in the year 𝑡. The 

equation (6) is known as renewal equation of the 

population. The solution of 𝜙(𝑟𝑗) = 1 will 

have one real root, say, 𝑟0, and 𝑟𝑗 complex roots 

for 𝑗 = 1,2,3, ….. Therefore, 𝐵(𝑡) can be 

expressed as  

𝐵(𝑡) = 𝑄0𝑒
𝑟0𝑡∑𝑄𝑗𝑒

𝑟𝑗𝑡

∞

𝑗=1

. 

When 𝑟 = 0  in (1), we have 𝜙(0) = 1. The 

quantity  𝜙(0) is known as net reproduction 

rate of a population and in demography we 

denote 𝜙(0) by 𝑅0 . The quantity 𝑅0 is obtained 

using the formula  

𝑅0 = ∫ 𝑙(𝑎)𝑚(𝑎)𝑑𝑎 = ∫ 𝑙(𝑎)𝑚(𝑎)𝑑𝑎,
𝛽

𝛼

∞

0

 

                                    (7) 

where 𝛼  and 𝛽 are the lower and upper age of 

the reproduction of women. The value of 𝑅0 

can be approximated by 𝑅0 ≈
1

2
×

Total fertility Rate (TFR), where  

TFR = ∫
𝐵(𝑎)

𝑊(𝑎)
𝑑𝑎 

β=45

α=15

. 

                                                          (8) 
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The quantity TFR represents the total number 

of female births per woman during her 

reproductive period.  Suppose 𝛼 = 15 and 

𝛽 = 45, then  

    

∫
𝐵(𝑎)

𝑊(𝑎)
𝑑𝑎 

𝛽=45

𝛼=15

≈ (45 − 15) ×
∫ 𝐵(𝑎)𝑑𝑎
𝛽=45

𝛼=15

∫ 𝑊(𝑎)𝑑𝑎
𝛽=45

𝛼=15

, 

  

(9) 

when  𝛼 = 15 and 𝛽 = 49, then  

 

∫
𝐵(𝑎)

𝑊(𝑎)
𝑑𝑎 

𝛽=45

𝛼=15

≈ (49 − 15) ×
∫ 𝐵(𝑎)𝑑𝑎
𝛽=49

𝛼=15

∫ 𝑊(𝑎)𝑑𝑎
𝛽=49

𝛼=15

, 

 (10) 

The quantity 

∫ 𝐵(𝑎)𝑑𝑎
𝛽

𝛼

∫ 𝑊(𝑎)𝑑𝑎
𝛽

𝛼

 

 

represents the average number of female 

births per woman per year. The number of 

births in the year 𝑡 born to women in the age 

group [15,45] is computed using  

∫ 𝐵(𝑎)𝑑𝑎
𝛽=45

𝛼=15

=
1

30
∫

𝐵(𝑎)

𝑊(𝑎)
𝑑𝑎 ∫ 𝑊(𝑎)𝑑𝑎

𝛽=45

𝛼=15

𝛽=45

𝛼=15

, 

                        (11) 

and the number of births in the year 𝑡 born to 

women in the age group [15,49] is computed 

using 

∫ 𝐵(𝑎)𝑑𝑎
𝛽=49

𝛼=15

=
1

34
∫

𝐵(𝑎)

𝑊(𝑎)
𝑑𝑎 ∫ 𝑊(𝑎)𝑑𝑎

𝛽=49

𝛼=15

𝛽=49

𝛼=15

. 

 

                        (12) 

 

Let 𝑡0, 𝑡1, …, 𝑡𝑘 , 𝑡𝑘+1, …,   be the set of years for 

which we are projecting the annual number of 

births, and let 𝑡𝑘 be the year from which the 

birth cohort born in 𝑡0 will enter the 

reproductive age of women. The reproductive 

women aged 15-49 from the year 𝑡𝑘  will be 

adjusted based on previously projected birth 

cohorts using the matrix 𝐴, where 

 
𝐴

=

[
 
 
 
 
 
 
 
 𝐵(𝑡𝑘−15) 𝑝(15)  + ∫ 𝑊(𝑎, 𝑡𝑘)𝑑𝑎

𝛽=49

𝛼=15

 = ∫ 𝑊∗(𝑎, 𝑡𝑘)𝑑𝑎
𝛽=49

𝛼=15

𝐵(𝑡𝑘−15)𝑝(16)  + 𝐵(𝑡𝑘+1−14)𝑝(15)  + ∫ 𝑊(𝑎, 𝑡𝑘+1)𝑑𝑎
𝛽=49

𝛼=15

 = ∫ 𝑊∗(𝑎, 𝑡𝑘+1)𝑑𝑎
𝛽=49

𝛼=15

𝐵(𝑡𝑘−15)𝑝(17) + 𝐵(𝑡𝑘−14)𝑝(16) + 𝐵(𝑡𝑘−13)𝑝(15) +∫ 𝑊(𝑎, 𝑡𝑘+2)𝑑𝑎
𝛽=49

𝛼=15

 = ∫ 𝑊∗(𝑎, 𝑡𝑘+2)𝑑𝑎
𝛽=49

𝛼=15

⋮ ⋮ ]
 
 
 
 
 
 
 
 

 

 

 

 

In (13), 𝐵(𝑡𝑖−𝑛) is the female number of births 

in the year (𝑡𝑖 − 𝑛) for 𝑖 = 𝑘, 𝑘 + 1,… for a 

positive integer 𝑛, 𝑝(𝑖) is the probability of 

survival for 𝑖 years since the birth year, 

∫ 𝑊(𝑎, 𝑡𝑘)𝑑𝑎
𝛽=49

𝛼=15
 is the projected women aged  

 

 (13) 

15-49 in the year tk, and ∫ 𝑊∗(𝑎, 𝑡𝑘)𝑑𝑎
𝛽=49

𝛼=15
 is 

the adjusted women aged 15-49 in the year 𝑡𝑘.  

  

The probability of dying for a birth cohort 𝑃 

is obtained from the Sample Registration 

System life tables (SRS, 2022), where 𝑃= 

 

 

 

   

  

 

{
 
 

 
 
0.03515,   0.00467,   0.00467 ,  0.00467,   0.00467,   0.00467
 0.0026,   0.0026,   0.0026,   0.0026,   0.0026,   0.0026,   
0.0026,   0.0026,   0.0026 ,  0.0026 ,  0.00389,   0.00389,   

0.00389,   0.00389,   0.00389 ,  0.00559,   0.00559,   0.00559,   
0.00559,   0.00559,   0.00668 }
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Table 1 Projected number of total births in India during 2025-2050 (in crores)

 

Table 2 Projected births (in lakhs) in Indian States and Union Territories during 2025-2050 (with 2 births per woman) 

Note: J & K: Jammu and Kashmir, A & N Islands: Andaman and Nicobar Islands, D & N Haveli, D & D: Dadra and Nagar Haveli, and Daman and Diu.   
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Table 3 Projected births (in lakhs) in Indian States and Union Territories during 2025-2050 (with 2.5 births per woman) 

Note: J & K: Jammu and Kashmir, A & N Islands: Andaman and Nicobar Islands, D & N Haveli, D & D: Dadra and Nagar Haveli, and Daman and Diu.   
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Table 4 Projected births (in lakhs) in Indian States and Union Territories during 2025-2050 (with 3 births per woman) 

Note: J & K: Jammu and Kashmir, A & N Islands: Andaman and Nicobar Islands, D & N Haveli, D & D: Dadra and Nagar Haveli, and Daman and Diu.   


