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Abstract: This comprehensive research paper meticulously examines the trends shaping India's Animation & VFX industry, with
a specific focus on the sub-concept of CGI. By dissecting elements crucial to the industry's development, the paper sheds light on
the trajectory of Animation & VFX in India. It delves into the prevalence of VFX and 3D, predicting their dominance over AR &
VR technologies in the future. The research outlines upcoming trends, projecting a notable growth in 2024. However, it doesn't shy
away from addressing drawbacks, particularly in terms of realism within Indian Animation Industries, emphasizing the challenges
associated with achieving photorealism in films. The paper provides insights into how VFX and 3D technologies are poised to lead
the industry forward. Furthermore, the study highlights the role of specific software that has become integral to the Indian animation
landscape, anticipating their sustained relevance. The research also introduces emerging software, instrumental in propelling the
industry's growth. By synthesizing detailed information, this paper serves as a valuable resource for industry professionals,
researchers, and policymakers invested in the trajectory of India's Animation & VFX sector.

Index Terms - Animation, CGI, Animation Market, VFX.

. INTRODUCTION

The Indian animation industry has witnessed substantial global growth, marked by technological innovations and strategic

initiatives. This research navigates through its evolution, current trends, market dynamics, and challenges. The paper begins with a
concise overview of animation techniques, emphasizing the industry's commitment to quality and innovation. It explores the
developmental trajectory of the Indian animation sector, analyzing market size, growth patterns, and driving factors.
Central themes include the industry's focus on creative storytelling, expansion into new markets through co-productions and digital
distribution, and integration of transformative technologies like AR, VR, and Al. The significance of original content is underscored,
with a focus on the development of Intellectual Properties (IPs) and collaboration with international partners. The research also
analyzes the industry's market size from 2011 to 2021, projecting growth until 2024.the rapid growth of VFX and SFX technologies
has significantly transformed the creative possibilities in modern filmmaking and media production.[1].

Challenges, such as a lack of skilled talent and budget constraints, are succinctly addressed. The paper concludes by proposing
strategic measures for industry augmentation, including increased government support and collaboration with international studios.
This research paper provides a concise exploration of the Indian animation industry, offering insights into its growth trajectory, current
state, and future prospects. Li and Wang (2018) highlight that emerging markets such as India and Southeast Asia are playing an
increasingly vital role in the global animation industry, driven by rapid technological adoption, government support, and the growing
demand for culturally relevant animated content[8]. Through a streamlined analysis of trends, challenges, and strategic initiatives, the
paper contributes to a deeper understanding of India's standing in the global animation landscape.Do not change in header and footer
that will set by ijcrt journal

I. Development of the Animation Industry of India.
The animation industry in India has seen significant growth in recent years and is expected to continue to grow in the coming years.
Some of the current trends in the Indian animation industry include:

1. Growth of the Indian animation industry: The Indian animation industry has been growing steadily in recent years,
driven by increasing demand for animated content across various platforms such as TV, film, Web series and digital media.
e The Indian animation industry has witnessed significant growth in recent years. According to a report by
ResearchAndMarkets.com, the Indian animation industry was valued at $1.5 billion in 2019 and is expected to reach

$2.8 billion by 2024, growing at a CAGR of 13.5% during the forecast period.
o One of the major factors driving the growth of the Indian animation industry is the increasing demand for animated
content for television, movies, and online platforms. The rise of streaming services like Netflix, Amazon Prime Video,
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and Disney+ Hotstar has created a huge demand for original animated content, and Indian studios are increasingly
catering to this demand.

e Another important factor contributing to the growth of the Indian animation industry is the availability of skilled and
talented animators and designers in the country. India has a large pool of creative talent and a growing number of
animation schools and training institutes, which are helping to build a strong talent base for the industry.

¢ The Indian government's focus on promoting the animation industry through various policies and initiatives has also
played a significant role in its growth. The government has introduced policies such as the National Policy for Animation,
Visual Effects, Gaming, and Comics (2012), which provides incentives and subsidies to the animation industry.

o Moreover, the growing demand for animation in the education and e-learning sectors is also driving the growth of the
Indian animation industry. Animation is being increasingly used in educational content to make it more engaging and
interactive, and Indian studios are at the forefront of this trend.

Overall, the Indian animation industry is poised for further growth in the coming years, driven by the increasing demand for animated
content, the availability of skilled talent, government support, and the growing use of animation in education and e-learning.

2. Emphasis on quality and innovation: With the increasing competition in the global animation industry, Indian studios
are focusing on producing high-quality and innovative content to stand out in the market. Advancements in visual effects
have revolutionized both cinematic storytelling and audience engagement by integrating cutting-edge digital
technologies[2]. The Indian animation industry has been placing a growing emphasis on quality in recent years. Here are
some of the ways in which the industry has been focusing on quality:

e Investment in technology: Indian animation studios have been investing in the latest animation technologies and
software to improve the quality of their work. They are using software such as Autodesk Maya, Toon Boom Harmony,
and Adobe Animate to create high-quality 2D and 3D animations.

o Skilled workforce: The industry is focusing on hiring skilled and experienced professionals who can deliver high-quality
work. Many animation schools and training institutes have also been set up in India to develop a talent pool of skilled
animators.

e Quality control processes: Animation studios have implemented rigorous quality control processes to ensure that the
final product meets the required standards. This includes regular checks and reviews throughout the production process,
as well as final checks before the product is released.

o Creative storytelling: Indian animation studios are focusing on creative storytelling to differentiate themselves from
competitors. They are exploring new genres, themes, and narrative styles to offer fresh and engaging content to
audiences.

The Indian animation industry is placing a strong emphasis on quality to meet the demands of the global market. Also it is
important to examine the rapid rise of streaming platforms and explain how they have transformed the animation industry
market by expanding global accessibility, creating new revenue models, and intensifying competition among traditional
broadcasters and digital distributors[7]

3. Expansion into new markets: The Indian animation industry has been expanding into-new markets in recent years, both
in terms of production and distribution. The global animation industry is driven by the strategic approaches of leading
companies, which focus on innovation, market expansion, and technological integration[3]. Here are some of the ways in
which the industry has been expanding:

e Co-productions: Indian animation studios are partnering with international studios to co-produce animated content that
caters to both Indian and international audiences. Co-productions enable studios to access new markets and collaborate
with international talent, while also sharing production costs and risks.

e Localization: Indian animation studios are localizing their content to cater to different markets. They are adapting their
content to suit different languages, cultures, and sensibilities, which helps to increase their reach and appeal to wider
audiences.

e Exporting content: Indian animation studios are exporting their content to international markets, including the US,
Europe, and Asia. The growing demand for Indian animation content, particularly in the digital space, is helping to drive
this expansion.

e Brand licensing: Indian animation studios are licensing their characters and properties to companies in different markets
to create merchandise and consumer products. This enables them to generate additional revenue and expand their brand
presence in new markets.

o Digital distribution: Indian animation studios are leveraging digital distribution platforms to reach new audiences in
different markets. Streaming platforms like Netflix, Amazon Prime, and Disney+ Hotstar are helping to showcase Indian
animation content to a global audience.

The industry's focus on quality and innovation is helping to create content that appeals to a diverse range of audiences, and its
growing presence in international markets is helping to establish India as a major player in the global animation industry.

4. Increasing use of technology: The Indian animation industry has been increasingly using technology to produce high-
quality content and stay competitive in the global market.

Another key trend in the future of the animation industry in India is the increasing use of digital technology, such as AR, VR, and
Al, to create more immersive and interactive content. These technologies are expected to transform the way audiences engage with
animation content, providing new opportunities for Indian animators and studios. Furthermore, the animation industry in India is
also likely to see a rise in demand for content in the education and training sectors. With the increasing adoption of e-learning
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platforms and online education, there is a growing need for engaging and interactive content, which can be met by the animation
industry.Here are some of the ways in which technology is being used in the industry:

e 3D Animation: The use of 3D animation technology has become increasingly common in the Indian animation industry.
3D animation software such as Autodesk Maya and 3ds Max are used for modeling, rigging, and animation of characters
and environments. This technology allows animators to create more realistic and detailed visuals.

¢ Motion Capture: Motion capture technology is used in the Indian animation industry to capture the movements of actors
and transfer them to 3D character models. This technology helps animators to create more lifelike and fluid character
animations.

¢ Virtual Reality: Virtual Reality (VR) technology is being used in the Indian animation industry to create immersive
experiences for viewers. VR allows animators to create interactive 3D environments and experiences that users can
engage with.

e Cloud Computing: The use of cloud computing technology has made it easier for Indian animation studios to collaborate
on projects and manage their production pipelines. Cloud computing allows multiple team members to work on a project
simultaneously, which can speed up production and improve efficiency.

e Al and Machine Learning: Al and machine learning technologies are being used in the Indian animation industry for
tasks such as facial recognition, character animation, and lip-syncing. These technologies can help to automate repetitive
tasks and improve the quality of animation.

The Indian animation industry is increasingly using technology to produce high-quality content and stay competitive in the global
market. The use of 3D animation, motion capture, virtual reality, cloud computing, and Al and machine learning technologies is
helping animators to create more realistic and engaging content. The integration of artificial intelligence and machine learning is
revolutionizing the animation industry, enabling automated workflows, enhancing character realism, and providing animators with
advanced tools for creativity and efficiency[12].As the industry continues to embrace new technologies, we can expect to see even
more innovative and creative animated content coming out of India in the future.

5. Focus on original content: The Indian animation industry has been focusing on creating original content in recent years,
with many studios and production houses dedicating resources to developing new concepts and ideas. Here are some of the
ways in which the industry is focusing on original content:

e Developing Original IPs: Indian animation studios are investing in the development of original intellectual properties
(IPs) that can be turned into animated series or movies. This helps to create unique and original content that can set them
apart from competitors.

¢ Collaborating with Independent Creators: Indian animation studios are collaborating with independent creators and
artists to develop original content. This enables them to tap into a diverse range of talent and ideas, and helps to foster a
creative ecosystem that supports new and innovative concepts.

o Experimenting with New Genres: The Indian animation industry is exploring new genres-and themes, such as
mythology, sci-fi, and horror, to create fresh and engaging content. This allows studios to cater to different audience
demographics and expand their reach.

e Focusing on Storytelling: Indian animation studios are placing a strong emphasis on storytelling, developing compelling
narratives that can capture audiences' attention and keep them engaged. This helps to create content that is not only
visually appealing but also emotionally resonant.

¢ Building Franchises: Indian animation studios are building franchises-around successful original IPs, creating a universe
of characters and stories that can be explored across multiple platforms and media. This helps to create a loyal fan base
and generate additional revenue streams.

The Indian animation industry is focusing on original content to create unique and engaging animated content that can appeal to
both domestic and international audiences. Thompson and Turner (2016) present a detailed examination of the animation industry’s
market trends, emphasizing how advancements in digital technologies, diversification of content platforms, and the increasing
demand from international audiences have collectively reshaped production practices, distribution strategies, and the overall
business models within the sector.[6] The industry's focus on developing original IPs, with the reference by emphasizing the
advancement using digital tech. Collaborating with independent creators, experimenting with new genres, focusing on storytelling,
and building franchises is helping to establish India as a major player in the global animation industry.

6. Collaboration with international partners: Indian animation studios are collaborating with international partners to
create co-productions, which allows them to access new markets and expand their reach. The animation industry contributes
significantly to the global economy by generating employment, attracting investments, and fostering cultural exchange[5].
Some of the notable collaborations between Indian animation studios and international partners include:

e The Jungle Book - The 2016 live-action/CGl film adaptation of Rudyard Kipling's book was a co-production between
Indian animation studio, Visual Computing Labs, and Hollywood studio, Walt Disney Pictures.

e Little Singham - Indian animation studio, Reliance Animation, partnered with Discovery Kids Asia and Rohit Shetty
Picturez to produce the animated television series, Little Singham. The series is based on the popular Indian live-action
film franchise, Singham.

e Octonauts - Indian animation studio, DQ Entertainment, partnered with Silvergate Media to produce the animated
television series, Octonauts. The series has been a global success and has been broadcast in over 100 countries.
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e Chhota Bheem - Indian animation studio, Green Gold Animation, partnered with Turner Broadcasting System to
produce the animated television series, Chhota Bheem. The series has been a huge success in India and has also been

broadcast in other countries around the world.

These collaborations have helped to showcase the talent and creativity of Indian animators to a global audience and have helped to
establish India as a significant player in the global animation industry.

7. Establishment of animation schools and training programs: There are now a significant number of animation schools
and training programs in India that offer a range of courses in animation, visual effects, game design, and related fields.
These programs are designed to provide students with the skills and knowledge needed to succeed in the animation industry,
and many of them offer industry-standard training using the latest technology and software.

Some of the top animation schools, University and training programs in India include:
o National Institute of Design (NID), Ahmedabad

National Institute of Film and Fine Arts (NIFFA), Kolkata

Arena Animation

Maya Academy of Advanced Cinematics (MAAC)

o Frameboxx Animation and Visual Effects

o VIT University (BSc Multimedia & Animation)

o Amity University (BSc Animation & Visual Graphics)

o Savitri Bai Phule Pune University. (Bsc Animation Program)

o Gujarat University (B.Sc. & M.Sc. Animation & VFX, etc Programs)
e Toonz Academy

And Many more.

In addition to these established schools & Universities, there are also a number of online learning platforms that offer courses in
animation and related fields. These platforms provide students with access to industry-standard training from anywhere in the world,
and many of them offer flexible learning options to accommodate busy schedules.

8. Emergence of local animation studios: India has seen the emergence of several local animation studios that produce
original content, rather than outsourcing work from other countries. This has helped to establish India as a significant player
in the global animation industry. As digitalization has profoundly reshaped the structure of the animation industry by
streamlining production pipelines, lowering entry barriers for new studios, and fostering innovative business models that
challenge traditional distribution systems[9] also to establish a unique, profound structure in the production pipeline and
style in Indian animation, and has helped to showcase the talent and creativity of Indian animators to the world.

Some of the top local animation studios in India include:

e Green Gold Animation

o Cosmos-Maya

o DQ Entertainment

e Toonz Animation

e Prime Focus

These studios produce a range of content, including animated television shows, feature films, and digital content. Many of
these studios have also established partnerships with international companies and have worked on co-productions with
companies from other countries.

Overall, the animation industry in India is expected to continue to grow and evolve in the coming years, driven by technological
advancements, increasing demand for animated content, and the emergence of hew markets.

1. AR and VR development in the Indian animation industry.

India's animation industry is growing rapidly, and the development of AR and VR technology is becoming more and more important.
Augmented Reality (AR) and Virtual Reality (VR) are revolutionizing the way people interact with digital content, and their
application in the animation industry can create immersive experiences that can captivate audiences.

India's animation industry has been focused on creating content for television and film, but with the advent of AR and VR
technology, there is a growing opportunity for Indian animators to create content for new platforms. For instance, AR and VR can
be used to create interactive educational content for schools and universities, or for museums and galleries to provide visitors with
immersive experiences. Immersive technologies such as virtual reality (VR), augmented reality (AR), and mixed reality (MR) are
redefining the future of visual effects in filmmaking by enabling more interactive storytelling, enhancing audience engagement, and
expanding creative possibilities for directors and animators[10]. Additionally, Indian animation companies can create virtual reality
experiences for gaming, training simulations, and even for tourism purposes, allowing users to experience a destination before they
visit it.

The Indian government has also recognized the importance of AR and VR technology, and initiatives such as the "Digital India"
campaign aim to promote the development and adoption of new technologies, including AR and VR. Moreover, Indian animation
studios are partnering with international players to bring AR and VR experiences to a wider audience.
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1. AR stands for Augmented Reality, which is a technology that overlays digital content on top of the real world, allowing
users to experience a mixed reality environment. AR technology typically involves the use of a device such as a
smartphone or a tablet with a camera and software that can recognize and track the real world environment, and then add

digital content to it in real time.

AR technology can be used for a variety of applications, from entertainment and gaming to education, marketing, and industrial
design. For instance, in gaming, AR can be used to create interactive games that allow users to physically interact with virtual
characters and objects in the real world. Augmented reality (AR) is influencing visual effects in the entertainment industry,
highlighting its role in creating immersive experiences, enhancing audience interaction, and expanding the creative scope of
filmmakers and animators[11]. In education, AR can be used to create interactive learning experiences that bring concepts to life
and engage students in a more immersive way. Some popular examples of AR technology include Snapchat filters that overlay
digital masks and effects on users' faces, and Pokémon Go, a mobile game that allows users to catch virtual creatures in the real
world using their smartphones.

AR technology is a rapidly evolving field with many potential applications, and its use is expected to continue to grow as more and
more devices become capable of supporting it.

2. VR stands for Virtual Reality, which is a technology that allows users to experience a completely immersive digital
environment through a virtual reality headset. VR technology typically involves the use of a headset or a similar device
that covers the user's eyes and ears, and sometimes other senses, such as touch and smell, to create a fully immersive
experience.

In a virtual reality environment, users can interact with virtual objects and characters, move around in a 3D space, and sometimes
even control the environment using hand gestures or other input devices. The technology behind VR typically involves advanced
graphics processing, motion tracking, and 3D modeling to create realistic and interactive virtual environments.

VR technology can be used for a variety of applications, from gaming and entertainment to education, training, and even therapy.
For instance, in gaming, VR can be used to create fully immersive game worlds that allow users to feel like they are part of the
action. In education, VR can be used to create interactive learning experiences that simulate real-world situations and allow students
to practice skills in a safe and controlled environment.

Some popular examples of VR technology include the Oculus Rift and HTC Vive virtual reality headsets, which are used for gaming
and other applications, and medical VR simulations that allow doctors and surgeons to practice procedures in a safe and controlled
environment.

VR technology is a rapidly growing field with many potential applications, and its use is expected to continue to expand as the
technology becomes more advanced and accessible.

1. Market Size of India’s Animation & VFX Industry from 2011 to 2021 with Estimated until 2024.

The animation and VFX industry in India has grown significantly in the past decade, with a number of new studios and companies
entering the market. According to a report by FICCI and EY, the size of India's animation and VFX industry was estimated to be
around INR 85.8 billion in 2020, and it is expected to grow to INR 131.7 billion by 2024, with-a CAGR (Compound annual growth
rate) of 11.9%. [1]

Here is a breakdown of the estimated market size of India's animation and VFX industry from 2011 to 2024:

2011: INR 28.1 billion
2012: INR 33.9 billion
2013: INR 39.9 billion
2014: INR 47.6 billion
2015: INR 51.1 billion
2016: INR 59.5 hillion
2017: INR 64.3 billion
2018: INR 73.8 hillion
2019: INR 81.8 hillion
2020: INR 85.8 hillion
2021: INR 96.2 billion
2022: INR 107.7 hillion
2023: INR 120.3 hillion
2024: INR 131.7 billion (estimated)

The animation and VFX industry in India is expected to continue to grow at a healthy rate, driven by factors such as the increasing
demand for content from domestic and international markets, the adoption of new technologies, and government initiatives to
promote the industry. Below is the line graph of Revenue in billion Rupees of Indian Animation Industry. Whereas, the animation
industry in China faces both significant opportunities for growth and persistent challenges related to competition and
sustainability[4].
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Fig. Graph representing annual development of Market size of aniamtion industry of India.

Reasons for Previous slow growth in India’s Animation industry.

While the animation industry in India has grown significantly in recent years and has become a key player in the global animation
market, there are still some challenges and drawbacks that the industry faces. Here are some of the main drawbacks in the Indian
animation industry:

Lack of skilled talent: While there are many talented animators in India, there is still a shortage of skilled talent in certain
areas such as character design, storyboarding, and animation production management. This is partly due to the limited
availability of quality training and education programs in animation and related fields.

Low budgets: Indian animation projects often have lower budgets than their international counterparts, which can result
in lower production values and less sophisticated animation techniques. This can make it difficult for Indian animation
studios to compete with larger, more established studios in the global market.

Lack of original content: Many Indian animation studios focus on-outsourcing work for international clients rather than
developing original content, which can limit opportunities for growth and creativity. This is partly due to the challenges of
securing funding for original projects and the difficulty of finding a domestic audience for animation content.
Infrastructure challenges: India still faces challenges in terms of infrastructure, including access to high-speed internet,
advanced software and hardware, and other resources needed for animation production. This can limit the ability of Indian
studios to produce high-quality content at scale and can also make it difficult to attract international clients.

Limited distribution channels: Despite the growth of digital platforms for content distribution, there are still limited
distribution channels for Indian animation content, particularly for original content. This can make it difficult for Indian
animation studios to reach a wider audience and monetize their content effectively.

Overall, while the Indian animation industry has made significant progress in recent years, there are still some challenges and

drawbacks that need to be addressed to unlock its full potential.

2. Boosting the Development of Animation Industry in India for Maximum Revenue.

The Indian animation industry has great potential for growth and revenue generation. Here are some steps that can be taken to

improve the revenue of the Indian animation industry:

Increase government support: The government can provide more financial incentives and subsidies to the animation
industry. This can help in the development of infrastructure, production, and marketing of Indian animation products.
Collaboration with International Studios: More Collaborating with international studios can help Indian animation
studios to get access to larger audiences, better technology, and exposure to international markets.

Focus on original content: Indian animation studios should focus on creating original content rather than just outsourcing
work for foreign clients. By creating original content, they can attract more viewers and generate more revenue.

Promote animation education: Animation education should be promoted at schools and colleges. This will help to create
a skilled workforce that can contribute to the growth of the animation industry in India.
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e Develop better marketing strategies: Animation studios should invest in marketing strategies that target a wider audience,
including children and adults. By creating engaging and memorable content, they can increase their revenue.
e Expand to new platforms: Indian animation studios should expand to new platforms such as streaming services, mobile
apps, and video games. This will help them to reach new audiences and generate more revenue.

By implementing these steps, the Indian animation industry can improve its revenue and contribute to the growth of the overall
entertainment industry in India.

V. Conclusion

The Indian animation industry stands at a pivotal juncture, marked by significant growth, technological innovation, and strategic
initiatives. Despite facing challenges such as a shortage of skilled talent, budget constraints, and limited distribution channels,
the industry has demonstrated resilience and potential for further expansion. The industry's evolution, characterized by an
emphasis on quality and innovation, expansion into new markets through co-productions and digital distribution, and
collaboration with international partners, underscores India's emergence as a major player in the global animation landscape.
Moreover, the integration of transformative technologies like AR, VR, and Al presents new avenues for immersive storytelling
and audience engagement, positioning Indian animators and studios at the forefront of creative innovation. Strategic measures,
including increased government support, promotion of animation education, and a focus on original content development, are
crucial for maximizing the industry's revenue potential and fostering sustained growth. As the Indian animation industry
continues to evolve and adapt to changing market dynamics, it is poised to capitalize on emerging opportunities, redefine
creative boundaries, and solidify its position as a leading contributor to the global entertainment ecosystem. Through
collaborative efforts and strategic investments, the Indian animation industry is primed to realize its full potential and shape the
future of animation on a global scale.
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