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A B S T R A C T   

Objective: We undertook the study to present a comprehensive overview of COVID-19 related measures, largely 
centred around the development of vaccination related policies, their implementation and challenges faced in the 
vaccination drive in India. 
Methods: A targeted review of literature was conducted to collect relevant data from official government doc
uments, national as well as international databases, media reports and published research articles. The data were 
summarized to assess Indian government’s vaccination campaign and its outcomes as a response to COVID-19 
pandemic. 
Results: The five-point strategy adopted by government of India was “COVID appropriate behaviour, test, track, 
treat and vaccinate”. With respect to vaccination, there have been periodic shifts in the policies in terms of 
eligible beneficiaries, procurement, and distribution plans, import and export strategy, involvement of private 
sector and use of technology. The government utilized technology for facilitating vaccination for the benefi
ciaries and monitoring vaccination coverage. 
Conclusion: The monopoly of central government in vaccine procurement resulted in bulk orders at low price 
rates. However, the implementation of liberalized policy led to differential pricing and delayed achievement of 
set targets. The population preference for free vaccines and low profit margins for the private sector due to price 
caps resulted in a limited contribution of the dominant private health sector of the country. A wavering pattern 
was observed in the vaccination coverage, which was related majorly to vaccine availability and hesitancy. The 
campaign will require consistent monitoring for timely identification of bottlenecks for the lifesaving initiative.   

Introduction 

The early instances of coronavirus disease 2019 (COVID-19), were 
reported as clusters of pneumonia of unknown aetiology from Wuhan 
city of China in December 2019 [1]. The spread of the severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) was exceptionally 
quick with more than 150 countries getting affected by March 2020. 
This alarming magnitude and severity led to declaration of the disease as 
a pandemic by World Health Organization on 11th March 2020 [2]. India 
recorded its first case on 30th January 2020. The initial spread was 
limited to international travellers and their contacts until March 2020. 
India witnessed the first peak of COVID-19 in September 2020, after 
which there was a continuous decline until the end of 2020. Subse
quently, India was inflicted with the devastating second wave in March 
2021, which had a multi-dimensional effect that exacerbated in
equalities in the country. 

India is home to over 1.3 billion people, accommodating wide 

diversities in terms of ethnicity, religious traditions, languages, 
geographic regions, and social stratifications. Being the second most 
populous country in the world, it accounts for 18% of the world’s pop
ulation [3]. Around 40% of India’s population is below the age of 18 
years. The above 60 years cohort makes up 8.6% of population and the 
age dependency ratio in the country is 49% [4,5]. 65% population is 
concentrated in the rural areas and the population density is estimated 
to be 464 people per square kilometre. The population disaggregation by 
gender values sex ratio at 943 females to 1000 males [3]. The per capita 
gross domestic product (GDP) in 2020 was US$ 1900.7 [6]. Economic 
disparities are prevalent with estimated 22% of population (26% in rural 
India and 14% in urban India) living below poverty line [7]. 

India had a tradition of centralized planning and policy making and 
decentralized implementation. But over the years, it has adopted the 
road of fiscal federalism and decentralized decision making. A mixed 
healthcare system has been established in India, with involvement of 
both public and private sector [8]. The Indian public health system has a 
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three-tier structure comprising of sub-centres and primary health cen
tres (more recently known as Health and Wellness centres) for primary 
healthcare, community health centres for secondary healthcare, and 
district hospitals, and medical colleges for tertiary healthcare services 
[9]. The services provided in public health facilities are majorly gov
ernment funded and due of low investment of 1.28% GDP, there are 
persistent availability and accessibility issues. The private sector has 
therefore, emerged as a dominant stakeholder with 62% of Indian health 
infrastructure, and accounts for 70% of treatment care. Prior to the 
pandemic, India had a total of 43,486 private hospitals, 1.18 million 
beds, 59,264 intensive care units (ICUs), and 29,631 ventilators in pri
vate sector. On the other side in the public health system, there were 
25,778 public hospitals, 713,986 beds, 35,700 ICUs, and 17,850 venti
lators [10]. The substantial reliance on private provisioning of care 
along with underfunded public healthcare system has resulted in high 
out-of-pocket payments and intensified social and economic inequities. 

The COVID-19 pandemic necessitated a robust public health strategy 
and strengthening of weak links in the health system. Accordingly, a 
series of policy measures were introduced over the year, based on the 
case load and health system’s capacity at different timepoints. The five- 
point strategy adopted by government of India has had been “COVID-19 
appropriate behaviour, test, track, treat and vaccinate”. In the initial 
months, various travel advisories were generated to regulate interna
tional as well as domestic travel, including universal screening of pas
sengers from all international flights followed by mandatory quarantine. 
[11–13]. 

On 25th March, 21 days’ nationwide lockdown was announced by 
government of India, which inhibited movement completely and led to 
suspension of nearly all non-essential services. Consecutively, this 
lockdown was extended until May 2020 and states were ordered to 
ensure strict enforcement under Disaster Management Act 2005 [14]. 
Phased reopening of the country started from June 2020. In addition to 
lockdowns and travel restrictions, measures have been taken to 
strengthen the health system response in terms of testing, contact 
tracing, treatment, as well as vaccination. Since the beginning of the 
pandemic, development of safe and efficacious vaccine against 
COVID-19 has been a global priority [15]. Under normal circumstances, 
development of vaccines may take multiple years, but enhanced global 
cooperation, earmarked funding, existing vaccine technology, acceler
ated regulatory processes and operational innovation led to launch of 
vaccines in less than a year [16]. 

In this paper, we discuss in detail the implementation of various 
COVID-19 related policies adopted by Indian government with special 
focus on vaccination drive. Firstly, we provide a comprehensive over
view of policy measures adopted by Indian government in order to 
enhance testing and tracking of infected individuals, ensure access to 
required treatment, and promote COVID-19 appropriate behaviours. 
Secondly, we map the course of changing vaccination policy during the 
course of the pandemic, besides including the development of vaccines, 
roll out of the program, vaccine coverage and the role of private sector in 
augmenting the vaccination drive till March 2022. Finally, we discuss 
the potential factors that influenced the COVID-19 vaccination pro
gramme and highlight certain aspects which were crucial to make 
vaccination campaign effective in India. 

Methodology 

A chronological investigation was carried out to outline the trajec
tory of COVID-19 and the policy responses to contain the disease and 
mitigate its effects in India. The reviewed data sources included press 
information bureau (PIB) releases from different ministries under the 
government of India, COVID-19 related dashboards such as COVID 
Vaccine Intelligence Network (CoWIN) portal, COVID-19 vaccine web
site of Indian Council of Medical Research (ICMR), and Our World in 
Data, Ministry of Health and Family Welfare (MoHFW) responses to 
Parliament questions, government affidavits submitted to the Supreme 

Court of India, guidelines issued by government of India, and print 
media reports. 

Additionally, we conducted a review of scientific journal articles in 
PubMed with a targeted search strategy. The search terms included 
“COVID-19”, “corona virus”, “coronavirus”, “SARS-CoV-2”, “COVID”, 
“vaccination”, “immunization”, “immunisation”, “vaccination policies”, 
“vaccination strategies”, “vaccine procurement”, “vaccine pricing pol
icies” and “India” (Supplementary file S1). The search was restricted to 
articles from 2019 to 2021 and to published literature in English lan
guage. A total of 798 articles were screened based on the PICO strategy. 
Articles on biomedical research on COVID-19 vaccines, and articles 
representing information on vaccination from countries other than India 
were excluded. After full text screening, 12 articles which followed the 
inclusion criteria were analysed. The references from the included ar
ticles were also screened to present a comprehensive narrative analysis 
of COVID-19 vaccination strategies adopted by India. 

Findings 

Overview of COVID-19 related policy measures taken by the Indian 
government 

The COVID-19 outbreak emerged as an unprecedented challenge for 
the governments, communities as well as individuals. The primary re
sponses to the pandemic were development of policies based on the 
recommendations from experts and implementation of standardized 
measures. The measures taken by our government to facilitate testing, 
tracking and treatment of COVID-19 cases and ensuring COVID appropriate 
behaviour have been delineated below: 

Testing strategy and upscale 
At the start of pandemic, there was only one designated COVID-19 

testing laboratory in the country and the testing was restricted to peo
ple with history of international travel, symptomatic and asymptomatic 
high-risk contacts of positive patients, hospitalized patients with severe 
acute respiratory infection (SARI) and symptomatic health workers 
[17]. On 21st March 2020, guidelines were formulated for COVID-19 
testing at private pathology laboratories with a price capping at ₹ 
4500 (US$ 60.75) [18–20]. In the following months, Cartridge based 
nucleic acid amplification (CBNAAT) and TrueNat were approved for 
COVID-19 detection (Fig. 1) [21–23]. A fast-tracked mechanism for 
validation of diagnostic materials was initiated by ICMR. Initiatives 
were also taken to increase capacity of government and private medical 
colleges in testing under mentorship of leading virological/medical in
stitutes [24,25]. The number of laboratories increased consistently from 
1 in January to 669 in May, 1614 in September, and 2172 by the end of 
2020. During the second wave of COVID-19 in May 2021, there were 
2504 testing laboratories across India. In view of COVID cases surge, 
ICMR issued advisory for optimized use of real-time reverse transcrip
tion polymerase chain reaction (RT-PCR) by increasing availability of 
rapid antigen tests (RAT) to avert shortages [26]. 

Surveillance measures (track) 
Surveillance of patients with SARI and influenza like illnesses (ILI) 

begun during the early phase of pandemic as a containment measure. 
Integrated Disease Surveillance Programme (IDSP) issued an advisory 
for surveillance of travel related cases and contacts of suspects on 17th 

January 2020. Cluster containment strategy was delineated in April 
2020, which laid down the concept of containment, buffer zones and 
strict perimeter control [27]. Additionally, areas were also classified as 
red, orange, and green zones on basis of total active cases and infection 
rate and accordingly restrictions were implemented in three zones [28]. 
Arogya setu – a web-based application for public awareness was 
launched for contact tracing, mapping of likely hotspots and dissemi
nation of information regarding COVID-19 [29]. During the second 
wave, a decentralised state driven containment frameworks were 
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implemented to deal with the alarming COVID-19 surge [30]. 

Health system preparedness (treatment and isolation measures) 
Government of India announced ₹ 150 billion (US$ 2.02 billion) for 

“India COVID-19 Emergency Response & Health System Preparedness” 
in April 2020 [31]. These funds were aimed to create a new three-tier 
facility arrangement for COVID-19 management, support, train and 
protect healthcare workforce, expand diagnostic facilities, deploy 
referral transport, initiate health promotion and risk communication 
activities, and enhance surveillance [32]. The second instalment of ₹ 8.9 
billion (US$ 120 million) with similar objectives was released in August 
2020 [33]. In July 2021, an additional funding of ₹ 231.23 billion (US$ 
3.12 billion) was announced for enhancing the capacity in terms of 
availability of beds, liquid medical oxygen tanks, ambulances, creation 
of paediatric units, strengthening of tertiary care centres, and IT in
terventions [34]. 

Advisory for three-tier health facility arrangement was issued for 
appropriate management of COVID-19 in April 2020. Hostels, schools, 
hotels, stadiums, railway coaches etc. were turned into COVID care 
centres (CCC) for management of mild cases. The second category of 
dedicated COVID health centres (DCHC) for moderate cases were hos
pitals with oxygen support. Dedicated COVID hospitals (DCH) equipped 
with ICUs, ventilators, beds with oxygen supply provided services for 
severe COVID-19 cases. Therefore, along with utilization of existing 
secondary and tertiary care institutions, new institutions were con
structed or acquired and by June 2020, 958 DCHs with 1,67,883 isola
tion beds, 21,614 ICU beds and 73,469 oxygen supported beds and 
2,313 DCHCs with 1,33,037 isolation beds; 10,748 ICU beds and 46,635 
oxygen supported beds were operationalised [35]. 

The indigenous manufacturing capacity of personal protective 

equipment (PPEs) was enhanced by mid-May 2020 [36]. A daily pro
duction of three hundred thousand PPE and N95 masks was reported by 
end of May 2020 [37]. Export restrictions were imposed on certain 
active pharmaceutical ingredients, masks, and sanitizers from March to 
June 2020 to ensure local availability [38]. 

Health promotion (COVID appropriate behaviour) 
Awareness campaigns were undertaken consistently to ensure 

COVID-19 appropriate behaviour. Use of masks outside home was made 
mandatory in April 2020. Ceilings on social gatherings were imposed to 
avoid crowding in public places. Niti Aayog launched behaviour change 
campaign on 25th June 2020 [39]. Short message services and caller 
tunes were also used through telecommunication service providers to 
spread awareness regarding appropriate behaviours [40]. A dedicated 
helpline was introduced to educate the population on COVID-19 related 
queries on regular basis in mid-March. Around 3.5 million calls were 
received on the helpline until July 2020 [41]. On 14th October, Jan 
Andolan– a public movement was started to urge people to follow 
appropriate behaviours during festive season and winters [42]. During 
the second wave in May, emphasis was given to reiterate importance of 
mask use, social distancing, sanitation, and ventilation for containment 
of disease [43]. Fig. 1 provides a comprehensive view of COVID-19 
related strategies adopted in India. 

The vaccination drive in India: from development to distribution 

The commencement of efforts for vaccine development overlapped 
with the first wave of pandemic in the country. A task force for focussed 
research on COVID-19 vaccine was constituted in April 2020 to promote 
development of vaccines. Various pharmaceuticals like Bharat Biotech 

Fig. 1. COVID-19 related interventions in India.  
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(BB), Zydus Cadila, Serum Institute of India (SII) and Dr Reddy’s labo
ratories began vaccine clinical trials for Covaxin, ZyCoV-D, Covishield 
and Sputnik V during the course of pandemic. Emergency use authori
zation for Covishield and Covaxin was granted in January 2021 followed 
by approval for Sputnik V in April, m-RNA-1273 (Moderna) in last week 
of June and Johnson and Johnson’s single dose vaccine and Zydus 
Cadila’s ZyCoV-D vaccine in August (Fig. 2) [44,45]. By the end of 
August 2021, few vaccines as Covovax (SII), Corbevax (Biological E 
limited) and BBV154 (BB) were in clinical trial phases and in early 2022, 
emergency use approvals were granted to Corbevax, Covovax, and 
Sputnik Light vaccines. The vaccine development in India is detailed in 
Fig. 2 [46]. 

Vaccination procurement and pricing policy 
National Expert Group on vaccine administration for COVID-19 

(NEGVAC) was constituted in August 2020 for preparing blueprint of 
vaccination roll out [47]. Operational guidelines for COVID-19 vacci
nation were laid down on 28th December 2020 [48], followed by 10 days 
dry run. Subsequently, government of India released advisory on 
COVID-19 vaccination which detailed precautions, contraindications, 
and comparison of two approved vaccines [49]. The inoculation pro
gramme was launched on 16th January across the country in three 
phases. 

The central and state government played important roles in COVID- 
19 vaccination. The central government was responsible for formulation 
of policies and guidelines, emergency use approvals to vaccines, provi
sion of financial support to vaccine manufacturers for expansion of 
production capacity of vaccines, financing, procurement, and distribu
tion of vaccines and monitoring of the vaccination programme. The role 
of states was to identify vaccination sites, undertake logistic manage
ment, train the human resources, update daily vaccination related data. 
Both the governments organized awareness campaigns to spread right 
information for uptake of the vaccination drive. 

The central government took the sole responsibility of vaccine pur
chase in first 3.5 months of the initiative. However, in May, there was a 
shift in procurement policy to make the pricing and procurement flex
ible and incentivize the manufacturers to scale up production. 

“Liberalized pricing and accelerated National COVID-19 vaccination 
strategy” was announced by the central government, outsizing the role 
of private sector, which mandated the vaccine manufacturers to earmark 
50% of their monthly vaccine supplies to government of India and un
restricted the remaining 50% of the doses supply to state governments, 
private hospitals, and industrial establishments at pre-declared prices 
(Fig. 3) [50]. The government justified the liberalized strategy as a 
medium to create parallel drives in a decentralized manner, wherein 
states and private health institutions would focus on procurement of 
vaccines for 18-44 years old cohorts while the central supply would 
facilitate vaccination of priority groups (above 45 years old population 
and frontline workers). 

The allocation of vaccine doses to the states/UTs was based on 
criteria of infection rate, speed of vaccination and extent of wastage of 
vaccines. First, the infection rate was computed on basis of active case 
load to give prioritization to states with higher viral load. Second, the 
parameter evaluating the performance of states in vaccination program 
was enumerated through seven-day average of vaccine consumption. 
This would act as an incentive for states to accelerate vaccination drive 
and promote efficiency. The extent of vaccine wastage was chosen as a 
unique parameter to minimize vaccine wastage, since, it was noted that 
by April 11, India had wasted 4.6 million doses, which was a significant 
number considering the constraints in vaccine availability [51,52]. 
CoWIN application was used to monitor utilization, wastage, and 
coverage of COVID-19 vaccination. 

Many states reported hurdles in vaccination due to amended policy 
and the Supreme Court of India also intervened after reports of vaccine 
scarcity in the country. The government tweaked the policy on 21st 

June, reverting to a more centralized approach of procurement where-in 
75% of vaccines would be procured by the central government and 
provided to the states at zero cost. The element of 25% procurement of 
vaccines at pre-declared prices by private sector was retained [53]. 
However, the low contribution of the commercial sector in the drive led 
to announcement of supply of vaccines to the private sector as per vol
ume of demand without the restriction to reserve 25% vaccines for the 
commercial units in the first week of August (Fig. 3) [54]. 

Fig. 2. A glance at vaccine development in India.  
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COVID-19 vaccine financing 
The national budget 2021-22 allocated ₹350 billion (US$ 4.7 billion) 

for COVID-19 vaccination [55]. Government reported spending ₹80.71 
billion (US$ 1.08 billion) on purchase of vaccines and ₹16.54 billion (US 
$ 223 million) on operational costs until July 2021 and ₹196.75 billion 
(US$ 2.7 billion) by December 2021 [56,57]. 

Table 1 presents the timeline and volume of vaccine orders placed by 
the central government [58]. It was noted that a total of 42 million doses 
(expected 160 million doses) were procured directly by state govern
ments and private institutions from May to mid-July during the 
enforcement of liberalized COVID-19 vaccination policy [59]. Table 1 
also illustrates the first order being placed just 6 days before the 

commencement of vaccination drive as well as no orders being placed in 
April and June despite continuous reports of vaccine shortage in the 
country from March end. 

The government embarked on various measures to increase the 
availability of vaccines in the nation. ₹30 billion (US$ 405 million) and 
₹15 billion (US$ 202.5) were granted to SII and Bharat Biotech for scale- 
up of domestic production capacity in April 2021 by government of 
India [60]. In this context, SII upscaled production of Covishield 
considerably especially after the upliftment of embargo on raw material 
by the US in June, but Covaxin’s production had been constant majorly 
due to cited quality issues in first few batches of the vaccine (Table 2) 
[61–64]. In order to augment the production of Covaxin in the 

Fig. 3. Amendments in procurement and pricing policies.  

Table 1 
Procurement orders of vaccines by government of India.   

Procurement 
Period 

Source of 
Payment (Not 
for Sputnik V) 

Orders approved by government of India Total Procurement Order 
Delivery Status SII- Covishield Bharat Biotech Covaxin Dr Reddy’s Sputnik 

V 
Biological E’s vaccine 
(at risk 
manufacturing) 

1. 10th Jan PM Cares Fund 11 million doses 
@ US$ 2.7/ dose 

5.5 million doses (1.65 
million doses free of cost +
3.85 million doses @ US$ 4/ 
dose 

- - Delivered 

2. 3rd Feb PM Cares Fund 10 million doses 
@ US$ 2.7/dose 

4.5 million doses @ US$ 4/ 
dose 

- - Delivered 

3. 10th Feb PM Cares Fund 15 million doses 
@ US$ 2.7/dose 

- - - Delivered 

4. 24th Feb PM Cares Fund 20 million doses 
@ US$ 2.7/dose 

- - - Delivered 

5. Feb COVAX 10 million doses - - - Delivered 
6. 12th March Ministry of 

Health 
100 million doses 
@ US$ 2/ dose 

20 million doses @ US$ 2/ 
dose 

- - 81% of the doses received 

7. April  - - - 250 million doses 
(Out of which 15- 
20% to be imported) 

-  

8. 5th May 
(Order of vaccines 
for May-July) 

Ministry of 
Health 

110 million doses 
@ US$ 2/ dose 
(Advance 
payments- US$ 
233.8 million) 

50 million doses @ US$ 2/ 
dose 
(Advance payments- US$ 
106.2) 

- - 0.21 million doses of 
Sputnik V arrived in India 

9. 16th July  Ministry of 
Health 

375 million doses 
@ US$ 2.9/dose 
(30% advance 
payment) 

285 million doses @ US$ 3/ 
dose 
(30% advance payment) 

- 300 million doses @ 
US$ 205.6 million 

38.4 million doses Covaxin 
remaining to be delivered 
from May order 
3 million doses of Sputnik 
V arrived in India 

Source: Ministry of Health and Family Welfare, government of India. 
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forthcoming months, the Ministry of Science and Technology announced 
inclusion of 3 public sector companies and subsequently grants were 
released to facilitate preparedness under Mission COVID Suraksha. 
[65–67]. Due to all these measures, there was expansion in the pro
duction capacity of Covishield as well as Covaxin by December 2021 
[68] (Table 2). 

To supplement domestic vaccines with imports, 10% customs duty 
was waived off for imported COVID-19 vaccines in April, thus making 
imports cheaper [69]. In the same month, government of India 
announced fast tracking of emergency approvals of internationally 
manufactured vaccines, already authorized for emergency use in the 
United States (US), United Kingdom (UK), European Union (EU), and 
those included in World Health Organization (WHO) list of approved 
vaccines [70]. In addition, these foreign manufactured vaccines were 
exempted from bridge testing with effect from 1st June 2021 and quality 
testing norms were relaxed for these vaccines [71,72]. A team was 
constituted on 11th June 2021, to investigate issues related to procure
ment of vaccines from foreign manufacturing units including indemnity 
issues. These strategies are likely to result in quicker import of vaccines 
[73]. 

On the export front, India started vaccine assistance to other coun
tries under the initiative of “Vaccine Maitri” in the fourth week of 
January and by end of March, approximately 66 million doses of Cov
ishield and Covaxin had been dispatched to 95 countries in form of gifts, 
commercial agreements and under COVID-19 Vaccines Global Access 
Facility (COVAX) [74]. However, the alarming rise in people infected 
with COVID-19 in March-April led to anticipation of increased domestic 
demand for vaccination and a temporary halt on export of vaccines in 
last week of April (Supplementary file S2). 

Roll out of COVID-19 vaccination programme (risk-prioritization strategy) 
Countries across the globe adopted a prioritization strategy for 

vaccination, due to limited availability of vaccines as per population 
needs. NEGVAC, on similar lines, identified three priority groups on 
basis of potential risk of infection and mortalities and planned a phased 
vaccination roll out. The first group constituted of pandemic response 
teams i.e., healthcare workforce and frontline workers including 
personnel from police department, armed forces, home guards, prison 
staff, disaster management volunteers, civil defence organisation, 
municipal workers and revenue officials engaged in surveillance and 
containment activities [75]. Protecting this group, which was most 
vulnerable to infection, was important to ensure availability of critical 
services and curb the spread the disease in the community. It was ana
lysed that during the first COVID wave, 53% of deaths had occurred in 
above 60 years population and 35% mortalities were recorded in 45-60 
years age group [76]. Therefore, the second phase was scheduled for 
population above 45 years of age. It was preponed from planned window 
of mid-March to 1st March due to rising COVID-19 infection load in the 
country and anticipated mortalities in the older age group and popula
tion with co-morbidities [77]. The disastrous second wave ascribed to 
mutated COVID-19 virus, which resulted in higher mortalities in popu
lation less than 45 years of age as compared to the first wave, created an 

alarming situation in the country [78]. Thus, 18-45 years population 
was identified as third priority group for vaccination in end of April 
2021 and consequently vaccination was initiated for the younger pop
ulation. [79]. 

Subsequently, the campaign was extended to lactating and pregnant 
women after a careful investigation and approval by National technical 
Advisory Group on Immunization (NTAGI). It was approved after 
advocacy from World Health Organization, recommendations from 
Federation of Obstetric and Gynaecological Societies of India (FOGSI), 
and release of results from study conducted by ICMR which concluded 
higher COVID-19 infection in pregnant and lactating women in the 
second wave (28.7% v/s 14.2%) and higher fatality rate (5.7% v/s 0.7%) 
compared to the first wave [80]. Due to global surge of COVID-19 cases 
credited to the omicron variant in January 2022, vaccination with 
Covaxin was initiated for 15-17 years age group and a precautionary 
third dose was recommended for healthcare, frontline workers, and se
nior citizens of the country with co-morbidities [81]. Later in March 
2022, the drive was extended to 12-14 years old cohort with Biological 
E’s Corbevax. The timelines of roll out of different vaccination phases 
have been outlined in Fig. 4. 

Vaccination coverage 
The country witnessed a wavering pattern in vaccination campaign 

(Fig. 5). The vaccination rate was sluggish in the initial phase due to 
vaccine hesitancy among healthcare and frontline workers [82]. Vaccine 
hesitancy in the priority group was linked to trust issues in vaccine 
safety and efficacy, due to quick development of vaccines, early emer
gency approval to Covaxin before release of results of phase 3 clinical 
trials and missing data related to adverse effects following immunization 
[83]. During the pandemic, misinformation through social media fuelled 
scepticism towards the vaccines among the healthcare and frontline 
workers and this also had a ripple effect on the general population. Apart 
from this, high COVID infection rate among the frontline workers in the 
past and low risk of contracting COVID-19 infection due to its overall 
decline at population level during the initial phase of vaccination also 
led to low uptake of the initiative [84]. 

A rise in vaccination rate was observed from the first week of March 
to first week of April, when the campaign was extended to general 
population (Fig. 5). Thereafter in April-May when the pandemic was at 
its peak, various states flagged issue of availability of vaccines, which 
led to decline in vaccination rate [85–87]. Amidst shortage of vaccines 
and COVID-19 upsurge, the campaign was extended to 18-44 years old 
with mandatory pre-registration but most of the states deferred in
oculations until the second week of May due to supply shortages [88]. 

The vaccination drive seemed to be marred with vaccine hesitancy in 
rural areas and demand supply gaps in the initial weeks of July [89,90]. 
The rate began to increase in third week of July after a consistent 
decline, and this was attributed to rise in supply of vaccines to the states. 
The boost in production of Covishield doses, scrapping of reservation of 
25% of vaccines for the private sector, advanced visibility of vaccine 
availability to states for better planning, high risk of infections due to the 
predicted third wave in September-October, and sustained efforts of 
community health workers to combat vaccine hesitancy were the likely 
reasons behind increased accessibility to vaccines in August [91,92]. 

It can be observed from Fig. 5 that second dose coverage started after 
4 weeks in February, as per the protocol of interval of 4-6 weeks between 
shots. The vaccination rate for second dose plummeted after the second 
week of May after Ministry of Health and Family Welfare raised the gap 
between 2 doses of Covishield from 4-8 weeks to 12-16 weeks on 13th 

May, citing experiences from UK [93]. The rate increased after the 
second week in June probably due to high number of beneficiaries due 
for second dose [94]. A rise in first dose can be appreciated in first week 
of January when the drive was extended to 15-17 aged adolescents in 
the country. Fig. 5 also depicts the trend of precautionary dose which 
was started from 10th January 2022. 

Vaccination analysis for different age groups informed that rates of 

Table 2 
Domestic production of Covishield and Covaxin.  

Year 2021 Covishield (million doses per 
month) 

Covaxin (million doses per 
month) 

January 50 10 
February 50 10 
March 70 25 
April 70 25 
May 70 25 
June 90 25 
July 110 25 
August 150 25 
December 250-275 50-60  
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Fig. 4. Roll out of vaccination programme.  

Fig. 5. Vaccination coverage by doses.  
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vaccination in age-appropriate groups were in harmony with timeline of 
different phases of the campaign and the vaccination rate improved as 
and when it was extended to new age groups (Fig. 6). It was also noted 
that the extension of vaccination drive to younger population did not 
undervalue the vaccination of senior citizens. 

Role of private health sector in vaccine delivery 
Government of India ensured participation of private health sector to 

battle with the pandemic and in the second month of COVID-19 vacci
nation, advisory was issued by government of India to the states for 
utilization of all private hospitals including 10,000 empanelled hospitals 
under Ayushman Bharat and 687 hospitals under the central govern
ment health scheme as COVID-19 vaccination centres. The private 
hospitals were allowed to charge a maximum of ₹250 (US$ 3.3) per 
person per dose until April 2021 [95]. The price rate was relatively low 
since according to the then vaccination policy when private hospitals 
purchased vaccines from the central government at rate of ₹150 (US$ 2) 
(Fig. 3). After the implementation of liberalized vaccine procurement 
and pricing policy, the private sector purchased 12.73 million doses 
directly from the vaccine manufacturers at higher rates (₹600 (US$ 8) 
for Covishield, ₹1200 (US$ 16) for Covaxin and ₹948 (US$ 12.8) For 
Sputnik V (Fig. 3). This resulted in exponential rise in prices of the 
vaccines and 8.31 million doses were administered in the commercial
ized sector from May to mid-June [96]. Following the revision of 
COVID-19 pricing policy in June end, the prices capped per dose of 
Covishield, Covaxin, and Sputnik V in private facilities for the citizens 
were ₹780 (US$ 10.5), ₹1410 (US$ 19) and ₹1145 (US$ 15.4), respec
tively [97]. It was analysed that 7% vaccinations were carried out in 
private vaccination centres from May to mid-July, which was much less 
compared to the amount of vaccine supply reserved for the sector [98, 
99]. 

Government of India mandated order of vaccines through CoWIN 
portal for private institutions, to keep a check on private vaccine pro
curement from 1st July. It clarified the private health units about con
sumption based maximum order quantity, limit of four instalments to 
place orders, and clause of payments within 3 days of ordering vaccines. 
This initiative is likely to bring transparency in private procurement of 
vaccines [100]. The low contribution of the dominant private sector to 
achieve set vaccination targets, led to government’s decision of buying 

the vaccines not procured by the private sector reserved under its quota, 
which consequently led to rise in availability of vaccines in August. 

Milestones in vaccination campaign 
India has set ambitious targets for vaccination and plans to fully 

vaccinate above 18 years population by the end of 2021. Against an 
estimated target of 940 million eligible beneficiaries, 10% had been fully 
vaccinated and 37% had received at least one dose by end of August 
[101]. 

The month wise announced targets for the nation were reviewed. The 
first declared target was to fully immunize 300 million people by July- 
August 2021 [102]. This required 600 million doses in first 7-8 
months of the year. Considering the same, the daily target was esti
mated to be 2.64 million doses for the months of January, February, and 
March. On 1st April, target to inoculate 5 million people per day was 
announced by the government [103]. By end of June, chairman of 
COVID-19 working group declared a target of 10 million vaccinations 
each day from mid-July [104]. Fig. 7 illustrates that the initiative has 
not succeeded according to the set targets and requires taking a leap on 
various fronts to achieve the herculean task of 1.3 billion inoculations. 

Table 3 demonstrates the vaccination coverage among different 
priority groups identified by the government. A positive vaccination 
trend was analysed for all the priority groups [105–107]. 

To assess the implementation of the response to COVID-19 in terms 
of the vaccination strategy, we used the WHO Scientific Advisory Group 
for emergencies (SAGE) framework for allocation of COVID-19 vaccines 
and the findings have been presented in Supplementary File: S2. 

Discussion 

India claimed the milestone of administering more than 1.5 billion 
vaccine doses to its citizens until January 2022. The vaccine allocation 
and risk prioritization strategies were devised efficiently since the 
beginning of the drive. The government announced allocation of vaccine 
doses to the states/UTs in the first phase of vaccination drive based on 
the health worker database of the states, thus ensuring equal respect to 
the contribution of health workers in COVID-19 pandemic (Supple
mentary Material S2) [108]. Later, for subsequent phases of vaccination, 
criteria of infection rate, speed of vaccination and extent of wastage of 

Fig. 6. Vaccination coverage by age.  
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vaccines was announced for vaccine allocation to promote efficiency 
and reduce wastage [109]. It was debated that the indicators may lead to 
data manipulations, denial of vaccines to beneficiaries or vaccine utili
zation beyond the stipulated time [52], however considering the di
versity of the vast country, the indicators have been pivotal to guide 
transparent distribution of vaccines. 

Effect of alterations in vaccination policies 

The introduction of liberalized vaccination policy was anticipated to 
facilitate co-operative federalism, decentralize the process, and increase 
efficiency, while keeping the vaccination of vulnerable groups unob
structed [50]. However, this strategy shifted the onus of vaccination to 
states and private institutions and was foreseen as an unfair competition 
between states and of states with the private sector for purchase of 
vaccines [110]. Consequently, it led to differential procurement pricing 
and manufacturers indicated higher rates for states and private in
stitutions. It derailed the vaccination drive and led to vaccine scarcity, 

since the states were not able to procure vaccines due to low expertise in 
procurement, budgetary considerations, and high level of internal 
competition for vaccine procurement within the nation. The subsequent 
alterations in policy reflected the flexible approach of government to 
alter its decisions, based on evidence. Furthermore, the decisions on 
financial support for trials and production of vaccines and flexible 
import policies are likely to improve the availability of vaccines in 
future. 

Operational challenges in implementation of vaccination campaign 

The vaccination coverage trends presented a waxing and waning 
pattern, with unaccomplished targets. The availability of vaccines, hasty 
extension of roll-out to above 18 years population amidst vaccine 
shortage and vaccine hesitancy have acted as impediments to the success 
of the drive. The operational challenges faced in implementation of the 
nationwide drive were: 

Fig. 7. Vaccination trend as per targets.  

Table 3 
Vaccination as per priority groups.  

Priority 
groups 

Target 
population 
(millions) 

Doses Targets achieved (%) 
2021 2022 
01- 
Mar 

01- 
April 

01- 
May 

01- 
June 

01- 
July 

01- 
Aug 

01- 
Sept 

01- 
Oct 

01- 
Nov 

01- 
Dec 

01- 
Jan 

01- 
Feb 

01- 
Mar 

01- 
April 

Health 
workers 

10 1st 66.2 83.0 94.1 99.2 102.1 103.1 103.5 104 104 104 104 104 104 104 
2nd 20.3 52.8 62.4 68.2 72.4 78.4 84.1 89.0 92.2 95.0 97.1 98.7 99.7 100 
P* - - - - - - - - - - - 33.9 41.8 44.7 

Frontline 
workers 

20 1st 24.1 46.7 62.7 79.5 87.4 89.8 91.6 91.8 91.9 91.9 91.9 92.0 92.0 92.1 
2nd - 20.5 34.1 43.1 47.4 56.6 66.6 75.0 79.7 82.5 84.5 86.2 87.2 87.6 
P* - - - - - - - - - - - 19.8 31.2 34.4 

60 years and 
above 

138 1st - 22.9 37.9 43.2 49.2 55.1 63.7 73.5 79.6 83.9 88.0 90.5 91.6 91.8 
2nd - 0.2 8.0 13.7 17.4 26.4 33.0 40.7 48.3 57.5 69.1 77.5 81.4 83.7 
P* - - - - - - - - - - - 3.7 7.0 8.6 

45-59 years 
old 

207 1st - 4.7 25.4 33.1 42.6 51.3 64.3 77.1 84.5 89.3 94.0 96.8 97.7 97.9 
2nd - 0.02 1.8 5.3 7.6 18.9 26.9 37.1 46.6 58.5 72.9 82.9 87.1 89.5 

18-44 years 
old 

595 1st - - - 4.0 15.1 26.2 43.5 60.6 70.4 77.2 84.0 91.0 92.8 93.2 
2nd - - - 0.01 0.35 1.46 5.01 14.0 23.9 37.9 56.1 68.3 74.7 78.3 

15-17 years 
old 

740 1st - - - - - - - - - - - 63.0 74.2 77.3 
2nd - - - - - - - - - - - 0.5 37.8 51.6 

12-14 years 
old 

711 1st - - - - - - - - - - - - - 24.3 

P*- Precautionary dose. 
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a) Late and insufficient orders of vaccines 
The availability of vaccines in the nation is dependent on multiple 

factors as appropriate and timely procurement, strictness of regulatory 
approvals for vaccine use, proportion of exports, domestic production 
capacity and import policies. One of the reasons cited for shortage of 
vaccines have been late and insufficient orders of vaccine in India [111]. 
(Table 4). Other reasons for vaccine insufficiency were associated with 
natural disaster at SII facility and embargo on raw materials and 
equipment by US under the Defence Protection Act [112–114]. 

b) Global commitments 
India contributed to ensuring global equity to vaccines through 

vaccine maitri, COVAX initiative and by presenting the case of tempo
rary waiver of intellectual property rights for COVID-19 vaccines and 
patents [115]. The cumulative export was higher than domestic inocu
lation in first three months amid surge in COVID-19 cases, which was 
cited as an explanation for domestic shortage [116,117]. The export 
restrictions in April 2021 after the late and insufficient orders of vac
cines by the Indian government led to diversion of stock of vaccines 
reserved for low-and-middle income countries for achievement of do
mestic vaccination targets, and this resulted in global allegations of 
injustice (Supplementary material S2) [118]. 

c) Rural-urban disparity 
The states of India have depicted variations in vaccination rates, with 

western part being more vaccinated compared to the eastern part of the 
country which include poorer areas. The intra-state variations were seen 
in form of rural-urban disparity and capital bias, which were reflected as 
higher rate of inoculations in urban parts and capitals of the states, 
probably due to misinformation, digital, as well as lingual divide, 
logistical constraints as infrastructure, supply chain and skilled 
personnel and late start of vaccination in rural regions [119–123]. 

d) Gender gap in vaccination 
Vaccination campaign has consistently reflected gender inequity and 

on 22nd July, vaccination drive constituted of 53.4% males and 46.5% 
females. On April 10, there was a 2% disparity between vaccinated men 
and women, which increased to 12% on April 24 [124]. The ratio of per 
million vaccinated men and women peaked on May 25 at 1.348, after 
the vaccination drive was extended to 18+ population [125]. The 
gender gap could be attributed to patriarchal socio-cultural norms, and 
gender differences in healthcare access including mobility and 
decision-making capacity issues, gender divide in technological access 
and digital literacy [126]. Vaccination myths have had additional effect 
in keeping females away from this public health measure [127]. Gov
ernment cited late approval of vaccine use in pregnant and lactating 
women as a reason for the difference. 

e) Use of digital systems for registration 
The directive of pre-registration in CoWIN system for 18-44 years old 

population was a source of reluctance due to frequent technical hurdles, 
first come first serve appointments, delays in receiving one time pass
words, issues with captcha submission, lack of availability of slots, pri
vacy policy, access to smartphones, high bandwidth connectivity, digital 
literacy, and lingual exclusion with its availability only in ten languages 
[128–130]. Due to the stated issues, on 21st June, the mandatory 
registration for 18-44 years old was shifted to optional with additional 
opportunity of on-site registration for the beneficiaries. Nonetheless, the 
utilization of CoWIN for procurement, distribution, and monitoring of 
vaccination has been an ambitious attempt to adopt digital technologies 
and utilize real-time data for planning of policies. The decision of pro
vision of 25% of vaccines to private sector, which accounted for 4-5% of 
the total vaccination sites and had a demand of not more than 10% of 
vaccines, also posed a threat to rational, equitable and ethical distri
bution [131]. 

f) Involvement of the private sector 
The low performance of the private sector could be attributed to 

capping of prices which led to low profit margins for the private in
stitutions, and population preference for free vaccines at government 
institutions. From a private sector perspective, the price capping 
inhibited the private players to move vaccination to tier 2, tier 3 areas 
and community-based sites, which would eventually increase vaccina
tion rates, but would lead to higher administrative costs [99]. But a 
scenario of non-capping of prices would have led to lower vaccination 
rates due to higher prices to general population, and hence would result 
in inequity and inefficiency. From people’s perspective, a parallel drive 
with considerably high prices despite the capping expected them to pay 
as high as two-third of the total price of the vaccination program for 25% 
vaccination than the government spending for rest of the doses. The 
underperformance of the private sector indicated that successful vacci
nation campaign would rather require strengthening of health service 
system. 

g) Vaccine hesitancy 
Vaccine hesitancy has been a stumbling block for any vaccination 

program and there was reported reluctance for COVID-19 vaccines 
among health workers as well as general population [132–134]. While 
there were reports of vaccine refusals from the young population, a 
survey commissioned by the government of India concluded vaccine 
hesitancy among 40% of people aged more than 70 years because of 
safety concerns, mistrust and being too old for vaccination [135]. The 
reported reasons for hesitancy include lack of trust in safety and efficacy 
of developed vaccines in less time, fear of side effects such as infertility, 
effect on menstrual cycles, clotting and death, inconvenience of regis
tration on CoWIN application, loss of productive work due to side effects 
and perceived low risk of COVID-19 infection [136–138]. Issues related 
to travel to the covid vaccination centres and waiting time at the centres 
(since the vaccinators would open a vial only after required number of 
beneficiaries present at the centre to avoid wastage of vaccines) also 

Table 4 
Timeline of COVID-19 vaccine procurement orders and vaccination initiation.  

Countries Timeline of 
procurement orders 

Vaccination 
initiation 

Vaccines Procurement orders 
(million doses) 

Fully vaccinated as on 
01.09.2021 

Partially vaccinated as 
on 01.09.2021 

UK May- August 2020 December 2020 AstraZeneca, Pfizer- 
BioNTech, Janssen 

150 63% 8% 

US July- August 2020 December 2020 Novavax, Pfizer-BioNTech, 
Janssen, Moderna 

400 52% 9% 

EU August- November 
2020 

December 2020 AstraZeneca, Janssen, 
Pfizer-BioNTech 

800 58% 7% 

Australia September 2020 February 2021 AstraZeneca 33.8 28% 20% 
Japan July-October 2020 February 2021 AstraZeneca, Pfizer- 

BioNTech, Moderna 
220 47% 11% 

India January 2021 January 2021 Covishield, Covaxin 16.5 11% 26% 

Source: Share of people vaccinated against COVID-19, September 1, 2021. Our World in Data. 
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acted as barriers to vaccination [139,140]. A study concluded that 
vaccine acceptance significantly increased from 38% in mid-January to 
77% in the first week of April 2021, after the second COVID-19 wave in 
the country, however situation did not change considerably in rural 
areas, and among the marginalized population belonging to lower 
socio-economic status in various states [141,142]. 

To deal with the issue of hesitancy, local authorities, and cultural 
leaders were engaged to counter the narrative of misinformation and 
mobilize people to accept vaccines as life saving measure against 
COVID-19 in various villages of India [143]. Chhattisgarh innovatively 
utilized folk songs to spread the right information about vaccines, Punjab 
appointed celebrities as vaccination ambassadors and Jharkhand relied 
on community-based organizations, who worked with local women and 
religious leaders to conduct successful vaccination programmes 
[144–146]. Few districts in Chhattisgarh also engaged local youth as well 
as elderly women for community mobilization and vaccine related 
awareness [147]. Another initiative to tackle the issue was taken 
through spread of right information by community health workers. A 
village named Janefal became a model for the nation after achieving 
100% vaccination of eligible population in three months. The village 
administration created a taskforce comprising of medical officer, health 
workers, police personnel, and village local body members. The task
force members took the vaccine in front of community members, made 
advocacy videos, and undertook regular home visits to convince popu
lation after mapping the eligible population. After realizing the reason of 
vaccine hesitancy as rooted in the fear of hospitals, the administration 
started conducting camps in the village, which led to better uptake of 
vaccination. Additionally in order to tackle the issue of online regis
trations for vaccination, the task force collected identity cards of all 
eligible population and registered them. Thus, a collective effort with 
bottom-up approach and root cause analysis by the local leadership led 
to complete vaccination status in the village and had a ripple effect in 
the neighbouring villages [147,148]. The success story directs towards 
the need of moving away from hospital-based vaccination to satellite 
vaccination centres closer to inhabitants of the villages [148]. Moreover, 
mobile vaccination vans equipped with basic infrastructure, vaccine 
storage, vaccinator and medical personnel have been deployed in the 
states of Maharashtra, Telangana, Karnataka, Kerala, and Delhi with 
help of civil society and private organizations to reach the inaccessible 
areas [149]. 

Few regions also tried using disincentives and incentives to address 
vaccine hesitancy as mandatory requirement of vaccine certificates to 
acquire job in government schemes, obtain ration from public distri
bution system and access other government social security schemes 
[150–152]. These coercive measures were however unacceptable from 
equity, rights and social justice perspective and could not fill the gaps in 
information, rather they led to higher misconceptions that government 
is trying to complete targets by adopting unfair means. This scepticism 
in vaccination and in the health system of the country could further lead 
to fake vaccination certificates and development of illegal markets for 
provision of such certificates. Therefore, it is essential to work closer to 
the communities and adopt a bottom-up inclusive approach to tackle 
hesitancy. While there is no “one size fits all” approach to tackle resis
tance to vaccination, it is essential to contextualize the successful stra
tegies by addressing the determinants to hesitancy. A faster vaccination 
drive would require strong context specific information campaigns, 
financial and non-financial incentives, easy accessibility to vaccines 
with enhanced focus on rural areas and vaccination for the female 
gender. 

The review presents a comprehensive view of strategies imple
mented by the Indian government but is limited in its attempt to criti
cally evaluate the effects of COVID-19 outbreak and related 
interventions as travel restrictions, lockdowns, health systems 
strengthening strategies etc. Another limitation of the study is that it 
does not present detailed data on vaccine trials and action of vaccines on 
human body and is more focussed on vaccination strategies adopted by 

the Indian government. 

Conclusion 

The global impact of COVID-19 has made it a priority internationally 
and all countries have tried to tackle the disastrous situation to the best 
of their capacities. Vaccination is an important strategy which has the 
potential to avert hideous consequences of the disease and reduce 
mortalities. The federal government played an important role in plan
ning, procurement, distribution, and price setting of the vaccines and the 
state governments focused on implementation of the campaign. The 
monopoly of central government in vaccine procurement resulted in 
bulk orders at low price rates. However, the implementation of liber
alized policy led to differential pricing and vaccine manufacturers 
quoted higher rates for the state governments and private health units, 
while maintaining comparatively low rates for central government. The 
subsequent revision in vaccination strategy, which enlarged the pro
curement role of central government accelerated the drive. The depen
dence on private sector for delivery of vaccines did not contribute 
significantly to fast track the program. 

The risk-based prioritization strategy adopted by the government 
streamlined the campaign and averted chaotic situation in presence of 
vaccine scarcity. However sudden extension of the program to 18-44 
years old population despite system readiness issues was debated. 
India was in a privileged situation considering the existing infrastructure 
and experienced human resources required to deliver successful im
munizations since decades. But availability of vaccines to battle COVID- 
19 waves and vaccine hesitancy among the citizens posed as consistent 
bottlenecks for achievement of set targets. The government utilized 
technology for maintaining a database of vaccination in terms of pro
curement, distribution, utilization, and monitoring of the vaccination 
coverage. It was also used by the citizens for registrations, location of 
nearest vaccination centres, and generation of certifications, but this 
technology leverage needs to be integrated with a strong privacy policy, 
digital literacy, and linguistic inclusion to promote access to 
vaccinations. 

The goal of inoculating the entire population would require a pro
active approach to ensure availability, affordability, and accessibility to 
vaccines. These initiatives will have to be coupled with constant and 
targeted awareness campaigns and a bottom-up approach to fade hesi
tancy and raise demand for vaccines. National as well global studies, 
along with transparent sharing of captured data on procurement, dis
tribution and vaccination coverage stratified by regions and various 
socio-demographic factors will help to periodically evaluate the bottle
necks in the programme in nascent stage, design context-based in
terventions to fortify the campaign and achieve equity and efficiency in 
the life saving initiative. 

Public Interest Summary 

The article presents a comprehensive review of COVID-19 related 
policies with focus on vaccination for containment of the pandemic in 
India. The five-point strategy adopted by government of India was 
“COVID appropriate behaviour, test, track, treat and vaccinate”. There 
have been periodic shifts in the COVID-19 vaccination policies in terms 
of eligible beneficiaries, procurement, and distribution plans, import 
and export strategy, involvement of private sector and use of technol
ogy. The monopoly of central government in vaccine procurement 
resulted in bulk orders at low prices. However, the implementation of 
liberalized policy with division of responsibility of vaccine procurement 
among national government, state governments and private sector led to 
differential pricing and delayed achievement of targets. A wavering 
pattern was observed in the vaccination coverage, which was related 
majorly to vaccine availability and hesitancy. The campaign will require 
consistent monitoring for timely identification of bottlenecks for the 
lifesaving initiative. 
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