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Abstract 

Background COVID-19 has reinforced the importance of having a sufficient, well-distributed and competent health 
workforce. In addition to improving health outcomes, increased investment in health has the potential to generate 
employment, increase labour productivity and foster economic growth. We estimate the required investment for 
increasing the production of the health workforce in India for achieving the UHC/SDGs.

Methods We used data from National Health Workforce Account 2018, Periodic Labour Force Survey 2018–19, popu-
lation projection of Census of India, and government documents and reports. We distinguish between total stock of 
health professionals and active health workforce. We estimated current shortages in the health workforce using WHO 
and ILO recommended health worker:population ratio thresholds and extrapolated the supply of health workforce 
till 2030, using a range of scenarios of production of doctors and nurses/midwives. Using unit costs of opening a new 
medical college/nursing institute, we estimated the required levels of investment to bridge the potential gap in the 
health workforce.

Results To meet the threshold of 34.5 skilled health workers per 10 000 population, there will be a shortfall of 0.16 
million doctors and 0.65 million nurses/midwives in the total stock and 0.57 million doctors and 1.98 million nurses/
midwives in active health workforce by the year 2030. The shortages are higher when compared with a higher thresh-
old of 44.5 health workers per 10 000 population. The estimated investment for the required increase in the produc-
tion of health workforce ranges from INR 523 billion to 2 580 billion for doctors and INR 1 096 billion for nurses/
midwives. Such investment during 2021–2025 has the potential of an additional employment generation within 
the health sector to the tune of 5.4 million and to contribute to national income to the extent of INR 3 429 billion 
annually.

Conclusion India needs to significantly increase the production of doctors and nurses/midwives through invest-
ing in opening up new medical colleges. Nursing sector should be prioritized to encourage talents to join nursing 
profession and provide quality education. India needs to set up a benchmark for skill-mix ratio and provide attractive 
employment opportunities in the health sector to increase the demand and absorb the new graduates.
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Theoretically, investments in health and population 
health are positively linked, despite the link between 
the two being influenced by a host of socio-economic 
and contextual factors [2]. Accordingly, an enhanced 
investment in HRH, to improve HRH availability (both 
quantitatively and qualitatively), improves population 
health and fosters economic growth through various 
channels including pathways of a strong health system, 
improved equity in access to healthcare by population, 
increased employment generation and labour produc-
tivity [8]. However, the extent to which investment in 
HRH will influence population health, labour produc-
tivity and economic growth will crucially depend on a 
productively employed health workforce instead of just 
increased production of health professionals. If migra-
tion and other labour market attrition of health work-
force are high and demand for health workforce is low, 
the benefits of increased investment in HRH will be 
smaller compared to the usual potential of such invest-
ments. The return on investment in HRH can be maxi-
mized by reducing health labour market attrition. and 
increasing demand for health workforce.

Investment in health workforce in India has the 
potential to advance multiple development priorities 
within and beyond health sectors. Enhanced 
investment in the health workforce in India will not 
only strengthen the health system and improve the 
accessibility to health workers but also generate 
employment opportunities for health professionals, 
associate health workers and subordinate/support staff 
and other junior health workers, enhance female labour 
force participation and share of formal employment in 
total employment [7]. More than 90% of employment 
in India is in the informal sector. However, in the 
health sector, formal employment is as high as 50%. 
Also, increasing the number of health jobs is a major 
opportunity to rapidly increase the participation of 
women in the labour market [7, 11, 12].

Several studies in the recent past have highlighted 
acute shortage, skewed distribution and poor quality of 
health workforce in India [12–19] and noted that density 
of health workforce in India is less than half of the WHO 
recommended density threshold of 44.5 skilled health 
workers per 10 000 persons required for achieving the 
UHC and SDGs. Similar concerns have been raised about 
the low quality of health workforce both in the public and 
private sectors [20, 21]. The reported shortages are more 
severe for nurses/midwives compared to doctors leading 
to a highly inadequate skill-mix of doctors and nurses/

Introduction
Strengthening human resources for health (HRH) is a 
prerequisite to a strong and resilient health system. Only 
by securing a sufficient, equitably distributed, adequately 
supported and well-performing health workforce can 
a country meet its health goals [1, 2]. COVID-19 has 
reinforced the criticality of this. However, several studies 
in the recent past have highlighted global shortage and 
skewed distribution of HRH and the need for increased 
investment in HRH at the global level [1–4]. The Global 
Strategy on Human Resources for Health: Workforce 
2030 projected a shortfall of 18 million health workers 
by 2030, mostly in low- and lower-middle-income 
countries [4–6]. A recent WHO report estimated a 
shortage of about 1.8 million health workforce in India 
alone [7]. Given the acute shortage of health workforce 
coupled with the current health crisis posed by COVID-
19 pandemic, India needs to significantly enhance 
investment in health in general and HRH in particular. 
The present study aims to estimate the potential 
shortages of health workforce in India by the terminal 
year of the Sustainable Development Goals (SDGs) and a 
required level of investment for increased production of 
health workforce to bridge this gap.

United Nations High-Level Commission on Health 
Employment and Economic Growth (ComHEEG), noted 
that enhanced investment in health workforce can deliver 
a triple return of improved health outcomes, global 
health security and economic growth [8]. The Global 
Strategy Report also emphasized that investment in 
health workforce is a driver of progress towards several 
SDGs [4, 8].

The current COVID-19 pandemic significantly exposed 
the limitations of India’s health system. With the highest 
number of COVID-19 infections (over 43 million) and 
the case fatality (approximately 521 thousand), the need 
for increased investment in India’s health system is the 
most important learning from the current pandemic 
crisis and needs urgent policy attention.

Increased investment in health in India is a long felt-
need. India’s National Health Policy 2017 set a spending 
target of 2.5% of GDP by 2025, from a current level of 
1.1% of the GDP [9]. The 15th Finance Commission 
and the NITI Aayog have also emphasized the need for 
enhanced government health spending. The health sector 
in India, currently growing at more than 22% per annum, 
is likely to grow to US$ 372 billion by 2022 and provides 
an opportunity for increased investment in several areas 
of health sector [10].
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midwives [12, 17, 22]. Improved absorption capacity 
(demand) of public sector for health workforce is often 
cited as one of the measures to improve health workforce 
availability for the population [12, 23, 24]. Most of the 
previous studies recommended the need for increased 
production of health professionals, also reflecting a 
large difference between the registration/stock of health 
professionals and active health workforce in India [7, 
12, 18, 19]. The reported difference is to the extent of 
40–50% with the latter being lower.

There are several reasons why qualified health profes-
sionals are not part of the current active health work-
force. Past studies noted that the registration council’s 
data are not regularly updated to account for attri-
tion of qualified health professionals due to migration, 
death and retirement. Also, there are issues with dou-
ble counting in the registration data. Moreover, a recent 
study reflects that more than 30% of doctors and more 
than 50% of nurses with adequate qualifications are not 
part of the current health workforce just because they 
do not wish to join the labour market. In addition, there 
are also adequately qualified health professionals who 
are unemployed (4%) and working in non-health sectors 
[12].

India has taken many initiatives to overcome the HRH-
related challenges. Recently the government of India con-
stituted National Medical Commission (NMC) by an Act 
of Parliament  with the aim and objectives of improving 
equity and quality in medical education on the one hand 
and encouraging the use of latest technologies, following 
ethical values and community perspective on the other 
[25]. The government also started centrally sponsored 
scheme to upgrade district hospitals to medical colleges 
and build new medical colleges with fund allocation in 
the range of INR 1 890 million to INR 3 250 million [26]. 
While, for increasing the intake capacity of MBBS seats 
in existing medical colleges, 12 million per seat is being 
allocated for strengthening and up-gradation of medical 
colleges in states [27]. Similarly, the state of Gujarat allo-
cated 60% share of INR 600 million to seat upgradation 
from 150 to 250 seats in medical colleges [28]. In the 11th 
five-year plan (2007–12), INR 60 million was allocated 
to states, for upgrading a school of nursing attached to 
a medical college into a college of nursing [29, 30]. Also, 
INR 265 million is allocated for the construction of nurs-
ing colleges in the state of Bihar [31]. NITI Aayog’s strat-
egy for “New India@75” also aims at creating 1.5 million 
jobs in the public health sector, creating more employ-
ment opportunities, primarily for women by 2022–2023 
[32]. Similarly, NITI Aayog’s annual report 2019–20, re-
emphasizes the importance of nursing sector reforms, 
providing quality education and structural reforms for 
maximizing their productivity [33].

Although past studies have documented various con-
cerns related to HRH in India, the strategies and the 
magnitude of required investments to overcome these 
challenges have not been adequately discussed. The main 
objectives of the present study are threefold: (i) estimate 
the magnitude of HRH (doctors and nurses/midwives) 
shortages currently and for the year 2030; (ii) estimate 
quantum of investment required for production of addi-
tional health workforce to bridge the gaps by 2030; and 
iii) estimate potential benefits of such investments in 
terms of employment generation in health sector and 
contribution to national income.

Materials and methods
The present study uses data from a range of sources: (i) 
National Health Workforce Accounts (NHWA) [34]; 
(ii) Periodic Labour Force Survey (PLFS), July 2018- 
June 2019, National Sample Survey Office (NSSO), 
Government of India, [35]; (iii) annual supply of new 
graduates (doctors and nurses/midwives) from the 
National Medical Commission (NMC) and Indian 
Nursing Council (INC) [36, 37]; (iv) population 
projection from Census of India 2019 [38]; and (v) 
websites of different government and private medical/
nursing educational institutions. In addition to this, 
we also undertook a detailed review of literature from 
government and private sources providing information 
on unit costs of opening a new institution/seat expansion 
for doctors and nurses/midwives.

NHWA data
NHWA provides country-wise data on the stock of 
different categories of health workers. The latest data on 
HRH stock for India are available for 2018. The present 
study uses all-India level data of two health professional 
categories: doctors and nurses/midwives.

NSSO data
The sample size of the PLFS, July 2018–June 2019 is 
101 579 households (55 812 rural and 45 767 urban) 
and 420 757 persons (239 817 rural and 180 940 urban). 
The survey provides information on detailed activity 
status, employment status, sector of employment 
and occupation types of each worker, educational 
achievements of each individual along with other 
socio-economic and demographic backgrounds of each 
individual covered in the sample [35].

Estimation of total health workforce
We estimated the size of health workforce in terms of 
total production, total stock and active health work-
force. The ‘total production’ represents the total number 
of doctors registered with NMC and nurses/midwives 
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registered with INC and collated in the NHWA database. 
We defined ‘total stock’ after accounting for net migra-
tion (outmigration  –  in-migration), deaths and retire-
ments of health professionals from the total produced 
health professionals. Using PLFS 2018–19, we estimated 
‘active health workforce’ as the health professionals actu-
ally working in human health services [12]. The PLFS 
2018–2019 could not identify disaggregated numbers 
of health professionals by allopathic doctors, AYUSH 
doctors and dentists employed in hospital settings. We 
applied the ratio of different health professionals outside 
the hospital sector to the hospital sector to arrive at the 
total estimate of different categories of health workers 
[12].

Using different data as explained above, we estimated 
the baseline number of doctors and nurses/midwives 
as of January 2021 and projected the estimates for 
each year between 2021 and 2030. For projection of 
total production and stock of health professionals and 
active health workforce, we used standard methods 
as discussed in Ridoutt et  al. [39]. However, we used a 
range of indicators from India to modify the method for 
the present analysis purpose (Eqs. 1 and 2). See also the 
Supplementary document for details.

and

where ‘S’ is total stock of health professionals and 
subscripts ‘h’ and ‘t’ ate types of health professionals and 
year of estimation, respectively. M, D and R are total net 
migration, deaths and retirement of health professionals. 
‘s’ is total annual admission of medical students across all 
institutions in India.

where HW is active health workforce, NW is health 
professionals out-of-labour force, U is unemployed, and 
OW is health professionals working in non-human health 
services. OW, U and NW were estimated from PLFS 
2018–19 and were used for the future years up to 2030. 
We marginally moderated (downward) these rates for 
the future years with the assumption that these rates may 
decline in future with the growing demand for health 
workers.

The shortage of HRH was estimated as the difference 
between the estimated density of HRH per 10 000 
persons and the ILO & WHO recommended different 
density thresholds. The required levels of investment to 
bridge the gaps by the year 2030 were estimated using 

(1)Sht = Pht − (Mht + Dht + Rht),

(1a)Pht = Ph2020 + sht−5,

(2)

HWht = (Sh2020 − (OW 2019 +U2019 + NW 2019))

+ (sht−5 − (OWht +Uht + NWht)),

alternative assumptions of increasing the number of seats 
in the existing institutions and opening new institutions 
(Table  1) and the unit cost of increasing one seat 
and opening a new institution respectively. The proposed 
different scenarios represent different bounds of 
investments: (1) lower bound, to overcome the projected 
shortages in total stock; (2) upper bound, to overcome 
the projected shortages in active health workforce; 
and (3) middle bound, by reducing at least 50% of the 
existing labour market attrition by 2030. Two alternative 
scenarios are also presented: (i) if all proposed seat 
expansion is considered only in government institutions 
and (ii) if indigenous medicine (Ayurveda, Yoga, Unani, 
Siddha and Homeopathy [AYUSH]) practitioners are 
considered as a part of total health workforce.

Finally, we estimated the projected return to 
investment for the year 2030 by using employment data 
of associate health professionals and support staff, Gross 
Value Added (GVA) data and GVA per worker in health 
sector (Eqs. 3 and 4):

where �Eh2030 is additional number of all workers 
employed in health sector by the year 2030, 
�HWh2030,�SSh2030 and�HAh2030 are additional health 
workforce (doctors and nurses/midwives), support staff 
and health associates, respectively, in the year 2030 due 
to the enhanced investment.Finally, contribution to 
national incomes was estimated as an increase in gross 
value added by the increased employment as follows:

and

where �GVAh2030 is changes in gross value added in 
health sector and LPh2019 is labour productivity of health 
sector workers and GVAh2019 is gross value added in 
health sector in 2019 at current prices.

The detailed estimation procedures are presented in an 
Additional file 2.

Results
Current size and density of HRH
Using NSSO and NHWA data, we estimated the current 
size of HRH at the all-India level (Table 2). Mainly, three 
parameters are presented: (1) total production of health 
professionals; (2) actual stock of health professionals; 
and (3) active health workforce. NHWA data reported 
1.16 million doctors and 2.34 million nurses/midwives as 
total production in the country as of 2018. The data also 
record approximately 0.79 million AYUSH practitioners.

(3)�Eh2030 = �HWh2030 +�SSh2030 +�HAh2030,

(4)�GVAh2030 = �Eh2030 ∗ LPh2019,

(4a)LPh2019 = GVAh2019/Eh2019,
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Total stock of health professionals as of 2018 is esti-
mated to be 1.05 million doctors and 2.18 million nurses/
midwives. However, the size of the estimated active 
health workforce, is considerably lower, with 0.66 mil-
lion doctors and 0.79 million nurses/midwives. At the 
aggregate level, adding numbers of doctors and nurses/
midwives together the size of active health workforce 
is around 45% of the total actual stock of health profes-
sionals. Accordingly, the density, of health professionals 
available in stock is 24.4 per 10 000 population when con-
sidering only allopathic doctors and nurses/midwives. 
However, including AYUSH professionals the density of 
health worker stock increases to 30.2 per 10 000 popula-
tion. The density of active health workforce is estimated 
to be around 11 and 12.9 by excluding and including 
AYUSH, respectively.

As far as skill-mix of HRH is concerned, doctor:nurse/
midwives ratio is estimated to be 1:2 in the production 
and stock data, while active health workforce data reflect 
1:1.2 ratio. This essentially reflects that proportion of 
qualified nurses/midwives not active in human health 

service is much larger as compared with that of doctors 
[12, 18].

Supply‑side estimates of HRH
Table  3 presents the projections of total cumulative 
production, stock of health professionals and active 
health workforce, separately for doctors, nurses/
midwives and AYUSH practitioners by the year 2030. As 
of 2030, total cumulative production will be 2.06 million 
doctors while only a little over half of this supply (1.1 
million) will be working in health services. While the 
actual available stock of nurses/midwives will be 2.74 
million by 2030, only about half (1.4 million) of this stock 
will be active health workforce.

Moreover, the total stock of HRH including doctors 
and nurses/midwives by the year 2030 will be about 4.25 
million and 5.18 million without and with AYUSH pro-
fessionals, respectively. However, there will be only 2.51 
million doctors and nurses/midwives in the active health 
workforce. Including AYUSH in the workforce, the num-
ber of active health workers increases to 3.02 million by 

Table 2 Size and composition of HRH in India

Sources: NHWA 2018 and PLFS 2018–19

*Adjusted for attrition (Out-migration): Allopathic Doctors: (− 6%); Nurses: (− 3.3%), death rate (for both nurses and doctors:( − 2.5% to − 2.1%), retirement 
rate(doctors):(− 1.07%), retirement rate(nurses):(− 1.02%); ^Estimated from PLFS:2018–2019 after accounting for adequate qualifications and population projection 
as of January 2019 (MoHFW 2019)

Parameters Total production, 2018 Actual stock, 2018* Active health workforce 2019^ Active health

Number (in 
million)

Density/10 000 
population

Number (in 
million)

Density/10 000 
population

Number (in 
million)

Density/10 000 
population

Workforce as % 
of actual stock

Allopathic doctor 1.16 8.8 1.05 7.9 0.66 5 63

Nurses/midwives 2.34 17.7 2.18 16.5 0.79 6 36

Allopathic 
doctors + nurses/
midwives

3.5 26.5 3.23 24.4 1.45 11 45

AYUSH practitioners 0.79 6 0.76 5.8 0.25 1.9 33

Allopathic 
doctors + nurses/
midwives + AYUSH

4.29 32.5 3.99 30.2 1.7 12.9 42.6

Table 3 Projected estimates of size and density of HRH, by 2030

Sources: NHWA 2018; PLFS 2018–19 and MoHFW 2019

*includes estimated pass-outs from all institutions established and announced to be established by 2025; **adjusted for attrition (mortality, retirement and 
migration); ^Estimated from PLFS:2018–19, moderate labour market attrition of 20%-doctors and 30%-Nurses and attrition (mortality, retirement and migration). 
Figures in parentheses are density per 10 000 persons. Doctors-Net migration rate:(+ 5%), death rate:(− 2.5 to − 2.1%), retirement rate:(− 1.07%) and Nurses(/
midwives)-Annual Migration:(− 4.6%), death rate:(− 2.5 to − 2.1%), retirement rate:(-1.02%)

Parameters Doctors Nurses/midwives Doctors + nurses/
midwives

AYUSH Doctors + nurses/
midwives + AYUSH

Total production of health professionals (in million)* 2.06 (14.1) 3.94 (26.9) 6 (41) 1.29 (8.8) 7.29 (49.8)

Total stock of health professionals (in million)** 1.51 (10.3) 2.74 (18.7) 4.25 (29) 0.93 (6.4) 5.18 (35.4)

Active health workforce (in million)^ 1.1 (7.5) 1.41 (9.6) 2.51 (17.1) 0.51 (3.5) 3.02 (20.6)
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2030. The density of health professionals is about 29 per 
10 000 persons when considering the stock, which comes 
down to 17.1 skilled doctors and nurses/midwives in the 
active health workforce. If we include AYUSH profes-
sionals, the density is around 20.6 skilled doctors and 
nurses/midwives in the active health workforce.

Health worker shortages at different thresholds
The required number of doctors and nurses/midwives to 
meet the overall HRH:population ratio thresholds of 34.5 
and 44.5 per 10 000 population [2, 4, 40–44] were esti-
mated assuming a doctor:nurses/midwives ratio of 1:2 
(Additional file 1: Table S1). The stock shortage for doc-
tors is 0.16 million by the year 2030 at the 34.5 density 
threshold (Fig.  1). The shortages at the same threshold 
are much higher (0.57 million) for doctors in the active 
health workforce. At the density of 44.5, both the stock 
and active health workforce are reporting doctor short-
ages of 0.64 million and 1.05 million, respectively. The 
nurse shortage in stock reaches up to 0.65 million by 
the year 2030 to meet the density threshold of 34.5. The 
shortages at the same threshold are more than three-
folds (1.98 million) if we consider the number of nurses/
midwives actively working. At the density threshold of 
44.5 skilled health workers per 10 000 population, the 
shortages of nurses/midwives in the stock and active 

health workforce are estimated to be approximately 1.63 
million and 2.96 million, respectively, by 2030.

Strategies and required levels of investment
The strategies to increase the production of doctors 
and nurses/midwives by expanding the seat capacity of 
the existing institutions or opening new institutions or 
both are presented in Table 4. Total number of existing 
and upcoming institutions by 2025 are 675 medical 
colleges and 7 110 nursing institutes with a respective 
seat capacity of 95 325 and 289 000 (Additional file  1: 
Table  S2). Given the total number of institutions and 
average annual pass-outs of 136 doctors and 19 nurses/
midwives per institution, there is significant scope to 
increase the number of seats and institutions. However, 
for the increased production of nurses/midwives, 
improved utilization of the existing capacities would 
be crucial. Currently only 19 nurses on average per 
institution pass-out annually with the existing capacity 
of 41 seats per nursing institution.

Given the levels of infrastructure in the existing insti-
tution, an increase of 35–40 seats per institution in 
medical colleges and 20 seats per institution in nurs-
ing institutes is possible. The remaining shortages can 
be bridged by opening new institutions. Increasing 
35–40 seats in medical colleges and 20 seats in nursing 
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institutions on average will lead to an average seat 
capacity of 170–175 seats per medical college and 61 
seats per nursing institute (Table 4). In such a scenario 
an additional 87 medical colleges with similar seat 
capacity will be required to meet the stock shortage of 
doctors at the 34.5 density threshold. There will be no 
need of opening new nursing institutes as an improved 
pass-out rate will be almost equal to the stock short-
ages in nurses at the 34.5 density threshold. However, 
to bridge the stock shortages at the 44.5 thresholds, 
there will be a requirement of opening 892 new medical 
colleges and 1 918 new nursing institutions along with 
seat expansion in the existing institutions.

Further, to bridge the shortages of active health work-
force, along with the seat expansion there will be a 
requirement of opening 772 new medical colleges and 
3 385 new nursing institutes at the 34.5 threshold and 1 
578 medical colleges and 7 475 nursing institutes at the 
density threshold of 44.5. With lower seat expansion, the 
shortages can be met only by opening a higher number of 
institutions ranging from 87 and 1 691 medical colleges 
depending on the gaps to be met in stock or active health 

workforce on the one hand and 34.5 and 44.5 density 
thresholds on the other (Additional file 1: Table S3).

Accordingly, the required levels of investment were 
estimated by applying unit costs (INR 10 million for one 
seat expansion and INR 3 000 million for opening one 
medical college for doctors and INR 1.4 million for one 
seat expansion and INR 265 million for opening one new 
nursing institute) over the total number of seat expansion 
and new institutions required to be increased. The size 
of the required investment varied depending on the gaps 
to be met in stock or active health workforce on the one 
hand and the density thresholds on the other. Meeting 
the HRH shortage and required investment in stock and 
active health workforce are two extreme bounds (call it 
lower bound and upper bound). To meet the stock gaps, 
the required investment ranged between INR 523 billion 
and INR 2 941 billion at the density thresholds of 34.5 and 
44.5, respectively. For the stock of nurses, the required 
investment is about INR 707 billion at the density thresh-
old of 44.5. However, bridging the shortages of active 
health workforce at the 34.5 density threshold, invest-
ment requirements are INR 2 580 billion for doctors and 

Table 4 New investment required for meeting the doctors and nurses/midwives shortages at different health worker:population ratio 
thresholds, by 2030

^ Skilled health worker density per 10 000 population; *Required production per annum for a duration of 4 years (Total required production/4); ^^Doctors: The 
investment estimates includes cost of seats (INR 10 million per seat) expansion in existing (/proposed) colleges and cost of opening new institutions (INR 3 000 million 
per institution) and for nurses/midwives: The investment estimates includes cost of seats (INR 1.4 million per seat) expansion in existing (/proposed) colleges and cost 
of opening new institutions (INR 265 million per institution);**includes increasing pass-out rate in existing institution by 21 seats per institution (no cost involved) 
and seat expansion by 2 per institution (cost not considered for increasing 2 seat per institution);***includes increasing pass-out rate in existing institution by 21 seats 
per institution (no cost involved) and seat expansion by 20 per institution (INR 1.4 million per seat); ^^^Doctors: Annual shortages estimated after including 50% of 
medically qualified health professionals who are not part of health workforce (0.19 million doctors) to the total shortages by 2030 and in nurses/midwives, annual 
shortages estimated after including 50% of medically qualified health professionals who are not part of health workforce (0.55 million nurses/midwives to the total 
shortages by 2030

Parameters Health worker 
density 
threshold^

Required new 
production (‘000’) per 
annum during 2021–
2025*

Required number of seat 
expansion per college 
(total seats ‘000’)

Required number of 
new colleges (total seats 
‘000’)

Estimated total cost 
of investment (in INR 
billion)^^

Lower bound of investment—actual stock shortages

Doctors 34.5 39 39 (26) 87 (13) 523

44.5 160 39 (26) 892 (134) 2 941

Nurses/midwives 34.5 161 21 (149) + 2(14)** 0 0

44.5 406 21 (149) + 20 (142)*** 1 918 (115) 707

Upper bound of investment—active health workforce shortages

Doctors 34.5 142 39 (26) 772 (116) 2 580

44.5 263 39 (26) 1 578 (237) 4 998

Nurses/midwives 34.5 494 21 (149) + 20 (142)*** 3 385 (203) 1 096

44.5 740 21 (149) + 20 (142)*** 7 475 (448) 2 180

Middle bound of investment—by considering 50% of the out of workforce qualified health personnel into active health workforce^^^

Doctors 34.5 95 39 (26) 458 (69) 1 636

44.5 216 39 (26) 1 263 (189) 4 053

Nurses/midwives 34.5 357 21 (149)*** + 20 (142) 1 100 (66) 491

44.5 603 21 (149)*** + 20 (142) 5 190 (311) 1 574
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1 096 for nurses/midwives. At the 44.5 threshold, the 
investment requirements are INR 4 998 billion for doc-
tors and INR 2 180 billion for nurses/midwives.

We also present a medium bound of investment 
(Table 4), which has been estimated by considering inclu-
sion of 50% of the qualified health professionals who are 
out of the labour force. If efforts are made to attract at 
least 50% of the out-of-labour force health professionals 
to be part of the active health workforce, there will be 
an investment requirement of INR 1 636 and INR 4 053 
billion at the density thresholds of 34.5 and 44.5, respec-
tively, for bridging the shortage of doctors by 2030. For 
nurses/midwives, the respective investment require-
ments are estimated to be INR 491 and INR 1 574 billion. 
Different other scenarios of combinations of seat expan-
sion and opening new institutions are presented in Addi-
tional file 1: Table S4.

In yet another alternative scenario, we only considered 
seat expansion in government medical colleges. In this 
scenario, we estimated an additional capacity of 26 726 
seats in government medical colleges by increasing the 
seat intake up to 200 per college, exclusively in colleges 
with current uptake below 200. The required investment 
under this scenario is estimated to be INR 519 to 2 576 

billion at the 34.5 threshold and INR 2 973 to 4 993 bil-
lion at the 44.5 threshold (Fig. 2). We also estimated the 
potential shortages in doctors and the related investment 
requirement by considering AYUSH as part of active 
health workforce (Fig.  2) and the estimated investment 
requirement for bridging the doctors’ shortage by 2030 is 
INR 146 and INR 2 446 billion at the threshold 34.5 and 
44.5, respectively (Additional file 1: Table S4).

Economic benefits of investment in HRH, by 2030
Although investment in HRH has multiple pathways to 
economic growth [8, 45], in the present study we only 
estimated potential benefits in terms of employment gen-
eration and labour productivity. We used the quantum of 
investment required for overcoming the HRH shortages 
in active health workforce as the benchmark for estimat-
ing the potential employment generation and labour pro-
ductivity benefits. At the density threshold of 34.5, the 
estimated upper bound of investment of INR 3 676 bil-
lion has the potential to create employment for 5.4 mil-
lion health workers. The additional employment of 2.55 
million, consisting of doctors and nurses/midwives can 
generate new 1.51 million employment of junior sup-
port staff and 1.35 million health associate personnel 
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separately, after adjusting for a labour market attrition 
rate of 20%. The labour productivity (GVA/employment) 
per worker in the health sector for the year 2019–2020 
is estimated to be INR 633 thousand. Using this esti-
mated labour productivity for 2030 reflects that the mar-
ginal GVA (due to the additional employment generated 
by 2030) could be INR 3 429 billion during 2026–2030 
(Table 5).

At the higher density threshold of 44.5, the benefit 
in the health sector is to the tune of INR 5 392 billion 
annually with the required investment of INR 7 178 
billion. Here, it is important to note that the estimated 
investment is a one-time requirement to be completed 
between 2021 and 2025 but the contribution to GVA 
because of the increased employment will be each year 
for a long period of time. If the required investment is 
spread over a period of 4  years (during 2021–25), the 
same is estimated to be 0.4% and 0.8% of GDP at the 34.5 
and 44.5 density thresholds, respectively.

Discussion and policy implications
The returns of investment in HRH are emphatically 
emphasized in literature as its effects are many folds, 
including beyond the health sector [2, 3, 8, 45]. In the 
Indian context, it not only complements the initiatives 
taken towards achieving UHC, but also has the potential 
to generate employment, improve female labour force 
participation and increase the formalization of labour 
market if commensurate measures are undertaken to 
increase the demand for health workers in health system. 
Past studies have highlighted acute shortage and skewed 
distribution of health workforce in India and the need to 
invest in improving the HRH:population ratios are the 
need of the hour [10, 12, 15, 18].

The present study estimated the health worker short-
ages and the required magnitude of investment to 
overcome the shortages and meet the ILO and WHO 
recommended thresholds of HRH:population ratio with 
a supply-side perspective. Past studies highlighted the 

need for multipronged strategies, to bridge the shortages 
in health workforce, which range from increased produc-
tion of doctors and nurses/midwives [23] to raising the 
demand for health workers at the health system level and 
filling up any existing vacancies at the facility levels [12, 
18]. Also, improving the working conditions and remu-
neration of doctors and nurses/midwives has the poten-
tial to increase the number of graduates that enter the 
health workforce [46, 47]. Since many of these strategies 
may not involve a substantial new investment and can be 
addressed with annual increased budgetary allocation 
to health sector, we focused on estimating the required 
capital investment for increased production of health 
workforce.

When considering the active health workforce 
shortages, the required investment is much higher to 
meet the shortages compared to the shortages in the 
stock of health professionals registered with medical 
and nursing councils. The investment amount ranges 
from INR 523 billion to INR 2 580 billion for doctors 
and 1 096 billion for nurses, respectively, to meet 34.5 
HRH: population threshold. However, the required 
investment is much higher INR 3 thousand to 7 
thousand billion to meet the density threshold of 44.5.

One of the main reasons for the differences in actual 
stock and active health workforce is labour market 
attrition, around 30% of health professionals with a 
degree in medicine are not in the labour force and 
only 40% of health professionals with a diploma in 
medicine are the part of the current health workforce 
[12]. If efforts are made to engage 50% of these not-
working (out-of-labour force) professionals into the 
active health workforce, by providing an improved 
work environment, flexible working hours, raising 
the retirement age limit, etc., the shortages in health 
workforce significantly declines and the required 
investment to bridge the gap in active health workforce 
comes down by 20%. Further, by including both 
AYUSH practitioners and engaging 50% out-of-labour 
workforce in active health workforce, there will be no 

Table 5 Estimates of benefits of investment in terms of new employment and contribution to national gross value added by 2030

*Supportive staff include other support workers such as administrators, clerks, accountants, motor drivers, garbage collectors, etc.; **Includes health associates such 
as nutritionists, dieticians, optometrists, etc.

Parameter Required HRH investment 
during 2021–25 (INR billion)

New employment generation (in million) Total gross value added 
during 2026–2030 (INR 
billion)Health workers Support staff* Health 

associate**
Total

34.5 skilled health 
worker per 10 000 
population

3 676 2.55 1.51 1.35 5.42 3 429

44.5 skilled health 
worker per 10,000 
population

7 178 4.01 2.38 2.13 8.52 5 392
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shortages of doctors to meet 34.5 HRH:population 
thresholds. However, the required investment will still 
be approximately INR 2.5 thousand billion to meet the 
threshold of 44.5.

It is important to attract talent to join the nursing profes-
sion by incentivizing nursing education and by providing 
attractive employment opportunities. Improvising the qual-
ity of nursing education and achieving higher pass-out rates 
from existing institutions can improvise the nurse’s avail-
ability in the workforce. Creating a national licensing exam 
for nurses/midwives could be considered an instrument 
to improve the quality of education. Factors such as low 
demand for trained nurses, poor quality of nursing educa-
tion, lack of non-technical skills and knowledge, desire to 
opt for higher education and a range of socio-economic 
factors are some of the reasons affecting the employment 
opportunities of nurses [48]. Also, a low retention rate of 
nurses in the system has been one of the most important 
reasons for the shortage of nurses in the active workforce 
[49]. There are only a few studies available to understand 
the nurse turnover rates in India. Past studies reported 
about 28–35% attrition rates among nurses, as a large pro-
portion of them are either not absorbed in the health sys-
tem or leave employment after a few years of working. Poor 
working conditions and low remuneration are often cited 
as the reasons [46, 50]. Out-migration of health profession-
als is also a challenge, a major proportion of the workforce, 
6.6% and 3% of doctors and nurses, respectively, registered 
within Indian councils are working in OECD countries [51]. 
Thus, it is important to recognize these challenges and con-
cerns, to have an adequate skill-mix balance. More detailed 
and in-depth studies are required to understand the rea-
sons for low turnover and lack of employment opportuni-
ties for nurses and midwives in India.

On the supply side, the distribution of institutions 
is lopsided in the country, where public institutions 
produce only half of the total number of new gradu-
ate doctors, while in the case of nurses, the majority 
(90%) of educational institutions are in the private sec-
tor [36, 37]. The estimated volume of investment can 
be distributed to balance the situation between the 
public and private sectors. Distributing the opening of 
the proposed new institutions in less developed states 
and closer to remote areas usually demonstrate greater 
retention of doctors in local areas. However, there is a 
need to take care of the quality of educational institu-
tions in remote areas [52].

Moreover, the strategies should be not only the opening 
of new institutions and expanding intake capacity. Greater 
emphasis to increase current public health spending and 
attracting talent to join the nursing workforce, along with 
preparing and investing in healthcare settings to absorb 
them, are the required supporting measures [9, 23].

The estimated marginal gross value addition because of 
increased employment of 5.42 million new workers is to 
the tune of annual INR 3 429 billion at constant 2019–
2020 prices. However, once the shortages are met with 
these one-time investments during the period 2021–
2025, the returns will be perpetual. For instance, if the 
estimated investment is made during the next 1–2 years, 
the return on the investment will be 5 times higher than 
the estimated annual marginal value added of INR 3 429 
(for the period 2026–2030) as of 2030. Thus, these invest-
ments not only help towards achieving UHC and SDGs 
but will also contribute to the national income.

Limitations
The study only estimated the one-time capital investment 
needed for producing increased numbers of doctors and 
nurses. The study did not estimate the required annual 
recurring expenditure likely to be incurred on faculty 
recruitment, consumables, maintenance, etc., on the 
supply side and raising the demand for health workers, 
improving working conditions and remuneration, etc., on 
the demand side. Also, the estimated required investment 
is likely to be underestimated, if the distribution of new 
institutions is required to be opened in remote areas, on 
account of addressing quality issues. Similarly, the size 
of the benefits estimated in this study is only limited to 
potential employment generation and labour productivity 
in the health sector and only for one year. However, the 
benefits of such investments are expected to flow beyond 
the health sector for many years. The study recommends 
that a more detailed study for estimating the total costs of 
investments and benefits should be conducted.

Conclusions
India needs to significantly increase the level of invest-
ments in the production of health workforce and main-
stream them into an active health workforce. Although 
several interventions such as improving working condi-
tions of health workers, raising the demand for health 
workers in the health system, filling up existing vacan-
cies and a continuum of training and skill development 
are required to bridge the existing and potential shortage 
of health workers, new investments in the production 
of health workforce have the potential to benefit India 
within and beyond health sector.
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