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the agenda and realize significant benefits

as the world starts to leverage an explosion
of Al capabilities. While 2023 was a year of rapid
innovation, in the next decade, Generative Al (Gen
Al will break out from labs and Proofs of Concept
(POCs) and into the open terrain of consumer and
enterprise applications. Millions of Indian citizens
stand to benefit from next-generation scaled Al
applications across industries with the biggest impact
on healthcare, drug discovery, financial services,
education and entertainment.

India, today, is in a powerful position to set

A confluence of several factors can make India a big
player in this transformation. Over the last decade,
we have crafted a uniquely Indian approach to digital
transformation. India has one of the most modern
‘open’ digital infrastructures in the world. With
inclusion as a primary goal, today, nationwide scaled
utilities aimed at digital identity, KYC, payments and
e-commerce have become an integral part of the
digital architecture of India. Breakthrough innovation
in Gen Al can be accelerated by public-private
collaboration and we have established models for
success in this area.

India will itself soon be one of the largest markets

in the world and hence a massive playground for

Al applications to drive growth and productivity for
enterprises. Investments in the next leg of consumer-
facing technology, next-generation supply chains and
intelligent automation platforms for straight through
processing of entire processes have the potential to
lead with an Al-first approach to build new tech, thus
leapfrogging legacy paradigms.

Equally, India has emerged as the second largest
generator of digital data, behind only China, and this
gives it an advantage when it comes to training Gen
Al models that need vast amounts of data to learn
before they can perform their magic.

All this is buttressed by a large STEM talent base
and a vibrant start-up ecosystem that has been
nurtured to innovate faster using Gen Al. The
COVID-19 pandemic has taught us that work can be
delivered from anywhere and this positions India as
the preeminent destination of choice as companies
globalize their operations.

Companies across India are already starting to take
an Al-first approach to digital. They are figuring out
how to transform their customer experience, improve
productivity and become more agile at the delivery of
digital capabilities using new foundation models and
other components of the emerging Al architecture.
Big Tech companies are gearing up to launch their
latest Gen Al tools for the large ecosystem of
technologists in India.

While this is still very early, there is a tremendous
sense of optimism in the air. To realize this potential,
several pieces need to fall in place from a policy
perspective. India will have to dramatically up its
game to compete in this landscape in terms of
increased government role in development and
deployment, providing critical compute infrastructure
for start-ups and corporates to innovate, enabling
access to Indian datasets and data marketplaces and
clarifying the regulatory regime around Al.

Similarly, enterprises need to also establish guardrails
and governance for Responsible Al as this technology
comes with its share of risks like bias, hallucinations,
data security which if not addressed can lead to
reputational and financial losses.

This report, ‘'The Aldea of India: Generative

Al's potential to accelerate India's digital
transformation,’ lays out the potential impact of Gen
Al on India and dives deep into several facets of what
companies and the government can do to enable
leadership in this space.

Today, India has the economic and political heft
to set the agenda from the inception of this new
technological paradigm to its broad scale adoption.

Rajiv Memani
Chairman and CEO,
EY India
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Executive

Summary

en Al is poised to reshape industries
y revolutionizing operating
models, transforming value chains,

and altering economic dynamics. Indian
enterprises are optimistic about Gen Al's
potential but acknowledge the need for

better preparation, navigating a digital
transformation journey to survive in the era of
‘Digital Darwinism'’.

Our report, ‘The Aldea of India: Generative
Al's potential to accelerate India’s digital
transformation,’ addresses key questions
facing enterprises and policy makers. In
Chapter 1, we delve into the key trends
emerging in the Al/Gen Al ecosystem. Chapter
2 introduces an agenda for enterprises,
outlining a comprehensive strategy for
enterprise transformation to act as a guide
in Gen Al adoption. Chapter 3 focuses on
key industries that Gen Al is expected to
impact and provides insights into potential
use cases. Chapter 4 explores the economic
opportunities presented by Gen Al in India
throughout this decade. Chapter 5 outlines
the Gen Al policy agenda for India, offering
a strategic framework to navigate policy
considerations in the Gen Al landscape.

As organizations navigate the early

stages of their Al journey, some engage in
successful Proofs of Concept (POCs) but lack
a comprehensive strategy for scalable and
sustainable business value delivery. Others are
in the assessment phase, carefully evaluating
risks and identifying suitable POCs tailored to
their circumstances. This moment offers an
opportunity to assess the technology stack
fully and harness Al's potential. Foundation
models, especially Large Language Models
(LLMs), agent frameworks and knowledge
bases, are becoming integral components of
knowledge-intensive application architecture.




With consumer-facing applications progressively
incorporating innovative cognitive interfaces,
enterprises must enhance their existing technology
stack with Gen Al tools, bolstering data and
application layers to accommodate advancements. In
navigating the dynamic business landscape, strategic
decisions are imperative, focusing on data utilization,
use case prioritization, and managing data security
and compliance control related to LLMs, alongside a
nuanced evaluation of cost, ROl and speed to value.

Indian enterprises are optimistic
about Gen AI’s potential but
acknowledge the need for better
preparation, navigating digital
transformation to survive in the
era of ‘Digital Darwinism’

Despite the promises Gen Al holds, inherent risks
accompany its complexity in model deployment and
validation. While there is high awareness regarding
data and model-related parameters for ‘Classical’

Cognitivetinterfaces

Low friction modes of
digital engagement

Al agents

Knowledge bases drive
unprecedented automation

Machine Learning (ML), the same is not true for Gen
Al. Enterprises must be vigilant in managing Gen
Al-related risks to prevent reputation and financial
loss. C-suite executives and leaders could proactively
comprehend and integrate processes for risk
mitigation and governance. Currently, organizations
identify data privacy as the single-most crucial risk of
Gen Al.

In the short term, enterprises will grapple with

a shortage of individuals possessing Al skills, a
challenge that is expected to persist. Despite India’s
commendable standing in Al skill penetration

and talent concentration, the advent of Gen Al
exacerbates this shortage. The widening gap between
skills that companies demand and the existing
workforce necessitates strategic talent acquisition,
particularly for successful initiation and scalable
implementation of prioritized use cases. Gen Al
implementation demands a diverse skill set within
Gen Al Centers of Excellence or Pods, encompassing
Al engineering, data science, and expertise in
foundation models, LLMs, Al orchestration, prompt
engineering, Retrieval Augmented Generation (RAG),
fine-tuning and model deployment.

A new computing
paradigm

A new way? build tech

Amidst rapid evolution of Gen Al across various dimensions, it is by no means certain what specific path this
ecosystem will take going forward. Despite this uncertainty, specific trends are emerging - cognitive interfaces
are reshaping the application landscape, Al agents are transforming the nature of work, and a new general
computing paradigm is emerging, signifying a fundamental shift in computational processes and capabilities.
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Global institutions like the World Bank and the IMF
recognize India’'s economy as the fastest-growing
among major nations. Our study indicates that

India could experience a substantial boost in its

GDP over seven years (2023-24 to 2029-30). The
cumulative impact on GDP may range from US$1.2
trillion to US$1.5 trillion, contributing an additional
0.9% to 1.1% in annual CAGR. Given the immense
capability of Gen Al with respect to its productivity
and efficiency enhancing effects, its adoption has the
potential to accelerate India’s growth trajectory. It is,
therefore, necessary to increase investment in Gen
Al, education and upskilling to fully capitalize on the
demographic dividend.

While Gen Al's positive impact is anticipated across
all sectors, its level of influence in each segment

will depend on factors like feasibility, adoption

rates, the organized sector’s share and an industry
segment’s contribution to India's economic activity.
Approximately 69% of the overall impact is expected
to be derived from business services (including

IT, legal, consulting, outsourcing, rental, etc.),
financial services, transportation and logistics,
education, retail trade and healthcare. The expected

8 | The Aldea of India

impact encompasses improvements in employee
productivity, enhanced operational efficiency and
personalized customer experiences. These sectors,
having rapidly embraced digitalization, are well-
positioned to capitalize on the benefits of Gen Al.
The IT sector also stands to gain significantly from
the development of Gen Al platforms and tools
both through productivity gains and through more
revenues from its clients.

Amidst rapid evolution of Gen Al
across various dimensions, it is
by no means certain what specific
path this ecosystem will take
going forward

Recognizing the ability of Gen Al to serve as an
engine of economic growth, governments all over the
world are looking to actively promote and regulate
Al. Strategies differ across countries and there is



no consensus yet on the approach to promoting or
regulating Gen Al. The Indian government recognizes
the economic potential of Al and some public figures
have called for a sharper India strategy for Al
development.

Feasibility, adoption rate,
organized sector’s share and
the industry segment’s share in
India’s economic activity will
determine the level of Gen AI’s
impact on specific sectors

In line with the development of Digital Public
Infrastructure such as the India Stack, Aadhaar, UPI,
etc., the government can consider developing Gen
Al systems as Public Goods. This approach is in line
with the National Strategy for Artificial Intelligence
(2018), which emphasizes an inclusive ‘Al for ALL"
lens. The development of Gen Al as Public Goods
can be a game changer as it can also be deployed

The agenda for enterprises

Reimagining
digital-Al first

Rebuilding the
Tech Stack

Rebuild the tech
stack-apps, data,
infrastructure

Enable new business
models, customer
journeys, products
and services

Empower employees
with the skills for the
coming change

across various sectors of impact such as education,
healthcare, agriculture, smart cities, etc., where the
government is a key player.

To promote the development of Gen Al, policy
actions will have to ensure access to data. The
development of indigenous training data sets
(especially for local Indian languages) will be very
important. The government may invest in creation
of structured and unstructured datasets, which can
be opened to the public. These datasets, compiled
through various government surveys or generated
through administrative processes, can be made
available in a format that is easily usable for Gen Al
development. The government may also consider
setting up new data pipelines to capture digitized
government data/documents (especially in Indian
languages), opening up existing structured non-
personal or anonymized government datasets for
wider consumption.

Besides data, the government could ensure access to
critical digital infrastructure (through roll-out of 5G,
data center development, access to specialized chips
and Al specific compute infrastructure), along with
policies that cultivate and attract specialized talent.

Equipping the Al
workforce

Shielding with
Responsible Al

Put in place new
governance-Al policies,
data privacy, responsible
approaches

The agenda for enterprises is clearly cut out. In the face of imminent digital transformation, the shift to an Al-
first approach goes beyond implementing chatbots or experimenting with trendy tools. It demands a complete
reimagination of the Digital Transformation strategy, leveraging Al alongside digital, cloud, and automation
capabilities. This enables the emergence of new business models, widespread personalization and accelerated
product and service innovation, in addition to the integration of Gen Al co-pilots and auto-pilots for intelligent
automation and decision-making across processes and personas. Unlike other emerging technologies, Gen Al is
now easily accessible on demand, simplifying the establishment of the technological foundation. Development

of a clear enterprise Al and Gen Al strategy is paramount.
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Sector-wise impact of Gen AI on GVA (2029-30)
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To requlate Gen Al, a'light touch’ approach may
help establish a responsive regulatory environment
that effectively addresses the impact of this rapidly
evolving technology.

An agenda for the government

Access to training data and marketplaces

Deploying Gen Al systems as Public Goods

The government can support
innovation by facilitating
interventions to improve access
to data, chips, talent, computing
resources, etc.

Securing critical digital infrastructure
Access to talent and public funding of R&D

Clarity on regulatory framework

Deployment of regulatory sandboxes
The approach will have to facilitate innovation while
managing potential risks. This may be achieved
through requlatory sandboxes, similar to what the
government (RBI) had done to develop regulations
for the FinTech industry. New algorithms can be Accuracy, accountability and liability
tested in a ‘controlled environment’ to address
risks and help develop new regulations that may
be required to deploy the tested algorithms. Other
measures could include the use of watermarking of
Gen Al-created content and establishing technical
standards. As the understanding of the technology

Watermarking Al-generated products/media

and its implications improves, greater clarity may be
developed on the regulatory framework required for
safe adoption of Gen Al in India.
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EY India’'s C-suite Gen Al survey

We conducted an in-depth Gen Al survey covering ~200 C-suite executives across India. They represent
diverse sectors, including Technology; Media and Entertainment; Financial Services; Government; Health,
Pharma and Life sciences; Retail; and Manufacturing.

Customer experience is the single most important

Three in five respondents see Gen Al having a i .
facet that Gen Al is expected to impact

significant impact on their business
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Three Steps to the Future

<—> Foundation models will
fundamentally change the

nature of digital interfaces
enabling richer textual, voice image
and video interactions

O Knowledge bases will allow the
development of intelligent
autonomous agents that will
release massive productivity gains

O Gen Al will be embedded into
all applications enabling a move
towards a new computing
architecture

14 The Aldea of India

New battle lines on the digital front

Al has captured our current zeitgeist. After a
gradual maturation of deep learning technology in
the last decade, stunning innovations in Gen Al and
foundation models over the last few quarters have
now significantly shifted the frontier of the possible.
Supercharged with generative algorithms, massive
datasets and extremely powerful computers, for the
first time in history, we have Al models that seem to
generalize well beyond the tasks on which they have
been trained. Decades of research has broken out
of labs, universities and big tech firms into the open
terrain of the consumer and corporate world.

On the surface, there is a tremendous boost to

tech optimism that is a sign of our times. As Marc
Andreessen, co-creator of Mosaic browser and now
General Partner of Andreessen Horowitz, one of
Silicon Valley's eminent Venture Capital firms, puts
it in his essay ‘"Why Al will save the world’, “Anything
that people do with their natural intelligence today
can be done much better with AL"

Clearly, we can apply these rapidly emerging
capabilities and use Al as a force for good across
the planet. Foundation models seem poised to drive
massive change across a range of domains - drug
discovery, healthcare, education, science, citizen
services, financial services, business, and more.

However, there are still many open questions
regarding the seeming omnipotence and intelligence
of these foundation models. Do they really
understand anything about the world or are they
just ‘stochastic parrots’ stuffed with data spitting out
the next token? Can they ever make a coherent plan
or reason about our world? Will the hallucination
problem ever be solved with the current data
oriented training paradigm? From this point of view,



A short history of the world since ChatGPT

GPT 4

launched Big Tech adds

Al features to

Google launches everything

Bard

Micrcés?oft(lzahurlches Will AutoGPT
ing Cha rule the

Meta open - sources world?

foundation models are a necessary but not sufficient
step forward.

There is no doubt that many more fundamental
advances are needed till we can claim to achieve
anything close to human-level intelligence. But the
pace of innovation is rapid and the potential, even
with the rudimentary tools in front of us, is immense.
There is little doubt that we are at the precipice of
fundamental change in how we use technology in our
lives.

The future is already here — it’s
just not evenly distributed.

William Gibson

In the last decade, ubiquitous mobile phones, large
datasets and cloud computing enabled companies
to reinvent their business models using digital-first
approaches. Every business saw onslaughts from
competitors finding new ways to reach and engage
consumers, build more agile supply chains and
compete on lower operational cost.

Today, we are poised for another wave of change,
but the battle lines are different. A new class of apps
powered by Gen Al with frictionless and ambient

Falcon 40B model Anthropic
Llama made available

GPT 4 Turbo 128K
Gen Al in software launched with
development vision and lower
continues cost, GPT store

March towards

Databricks buys
Mosaic for SUS1.3

Google launches

Gemini Al - multi-

modal Foundation
Model

Amazon invests
US$4 billion in

interfaces will enable a whole new level of customer
intimacy and challenge the hegemony of the
‘legacy’ mobile app ecosystem that we see around
us today. Autonomous agents leveraging enterprise
knowledge bases and powered by foundation
models will work side by side with humans - not
only to automate operations-intensive tasks like
claims processing but also to enable cutting edge
creative tasks like drug discovery and movie
production. And along the way, a new technology
architecture will be born. Spatial computing,
augmented reality, vector knowledge bases, agent
frameworks and foundation models will be the new
picks and shovels of this gold rush.

A firehose of innovation

The pace of innovation over the last few quarters
has been stunning. Every day we see the release of
shiny new toys and capabilities that can accomplish
heretofore impossible feats.

There has been a significant advancement in the
capabilities of foundation models. Today we take
the basic capabilities of foundation models for
granted. These include conversations with long
running context on abstract topics, summarizing
web search results, condensing text and even
querying structured datastores. We think it natural
to point chat bots at PDF documents, websites and
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even structured data stores and we expect answers
with simple conversational queries. We have grown
accustomed to these models being able to perform
tasks on which they were not specifically trained -
i.e., they can generalize well beyond their training
data which is arguably one of the key measures of
intelligence.

All this happened in a few months. It is worth taking
a few minutes to record the advances we have seen
in 2023.

A steady improvement in foundation
model capabilities

Trained on more data and more compute, the release
of the GPT4 model in March 2023 broke new ground.
It was more creative than ChatGPT, demonstrated
superior reasoning capabilities, performed better

at the Unform Bar Exam (90" percentile) and at the
Biology Olympiad (99t percentile) and also had lower
hallucination rates. It accomplished some amazing
tasks - summarization, question answering and

even some complex programming tasks. With GPT4
vision launched in September 2023 the model now
incorporates image inputs - thus moving away from
the language-only capabilities of earlier models - a
key frontier in Al research and development.

GPT4 with vision can now glean information from
complex images, recognize locations and thus enable
a whole new set of use cases from healthcare to
scientific analysis. It also enables a world of ambient

16 | The Aldea of India

digital interfaces - imagine smart glasses that can see
what you see by feeding a stream of vision data back
to a foundation model. In November 2023, Open Al
launched GPT 4 Turbo with 128K context window,
which means you can pack 300 pages of a book in a
single prompt. And that too at 2X to 3X lower cost of
GPT 4. Open Al also launched GPTs that are no code
tools to create Gen Al chat apps and also platforms
to buy and sell these GPT apps on GPT store, with
the aim of becoming the iOS or Android of the Gen Al
ecosystem.

The open source movement to build
foundation models has accelerated

Open source models are available for commercial
use; they can be downloaded and used. This is
distinct from the application programming interface
(API) model initiated by Open Al. Companies can
download and fine tune open source models for
specific purposes. In fact, this is a key trigger for
specialized industry or even company specific
foundation models. They have improved significantly
in performance over the last few months.

Creativity is intelligence
having fun.

Albert Einstein

Meta started this trend by open sourcing its Llama
series of models, which it uses in all its Al capabilities.
The UAE launched Falcon. Today, on the Hugging
Face leaderboard - a key source of foundation model
information - the top models are open source and it
is becoming a viable contender, giving enterprises
options.

Significant enhancement in generative
art and creativity tools

Generative technologies have proven to be incredible
enablers of creative tasks. All of us have experienced
with awe the ability of ChatGPT to spin out a wall of
text - original sonnets in the style of Shakespeare or
very passable school essays created from a few basic



prompts. Midjourney, Stable Diffusion and many
other generative art tools have matured significantly
and can create amazing photorealistic images based
on simple prompts. Runway can create 3D video from
text and can zoom in and zoom out and generatively
fill images, giving them a sense of motion. Al has
been used to generate songs that went to the top of
the charts. This trend has also come to enterprise
software - Adobe has significantly revamped all of its
offerings using its Firefly models that enable creative
professionals to use Gen Al in their creative tasks.

Code generation becomes the first killer
app for foundation models

Generating code is arguably one of the early killer
apps for Gen Al. Code has an inherent structure that
foundation models find easy to learn and predict.

GitHub copilot from Microsoft and CodeLlama from
Meta has, in the space of the past few months,
become standard tools used by developers. While
foundation models can improve productivity across a
wide range of repetitive programming tasks, they are
also being used to document legacy code, refactoring
legacy apps and help enforce coding standards.

The first industry tuned models are
launched

Large language models (LLMs) will increasingly
become domain tuned with industry data to make
them more effective to use in the enterprise. The
hardest part of this is of course the creation of
benchmarks and datasets which are industry specific.

Google released MedPalLM 2 that focuses on the
healthcare domain and we have BloombergGPT, a
model that understands finance industry-related
terminology and concepts as it is trained on vast
amounts of financial data.

Big Tech takes Al into the enterprise

Al is no longer a preserve of large companies with
terabytes of data and access to supercomputers. Big
Tech is incorporating Gen Al into all their offerings
and bringing Al enabled capabilities to enterprises of
all sizes via their cloud offerings. Google, Microsoft
and Amazon have all significantly revamped their
cloud services with offerings to enable building Al

apps.

Google is aiming to make Bard the personal assistant
on your phone, handling tasks like planning a trip,
sending texts, searching messages, etc. and is
available through your workspace. Pixel phones with
Al allow image editing to completely alter entire
photos. Meta is adding Gen Al into its ad platform to
help brands manage their creative campaigns - from
editing images of products to writing copy. Microsoft
is adding co-pilots into all its offerings - Bing, Edge,
Windows and Azure. This allows image editing in all
photo apps, chat with documents, assistants across
all assets, and write emails like you. Google has

Duet - an LLM-powered chatbot inside Google Cloud.
Amazon Bedrock helps companies fine tune their
own models. It has invested in Anthropic and made
its powerful LLMs, including Claude and Claude 2,
available on AWS.

17 The Aldea of India



Cognitivetinterfaces

Low friction modes of
digital engagement

The trouble in paradise

So, are we on the cusp of the launch of a new
computing paradigm? Will this be as transformational
as the internet? The new electricity?

If this is a revolution, it seems in its very early stages.
As with every hype cycle, there is today a whole
industry devoted to producing ‘Al Snake Qil' - purely
demo versions of capabilities, amplified by social
media and nowhere close to enterprise-ready and will
not survive beyond well-curated demo conditions. To
become enterprise ready, native Gen Al capabilities
need to be wrapped in layers of business context,
integration, security compliance and control.

But there are bigger challenges. If intelligence

is defined as the ability to learn new skills, to
generalize, reason, plan and understand the world
then LLMs are arguably bad at many of these things.

Start with the hallucination issue. Despite all the
recent advances, foundation models still make stuff
up. They do not give deterministic answers and
cannot be relied upon to be predictable. For example,
LLMs can fail at elementary math. Worse - they are
‘confidently wrong' in many of their answers.

Foundation models are not databases - they do not
have memory. They are also very bad at planning
and managing long running tasks. This is inherently
limiting in the context of enterprise use cases where
an item, for example, a customer service request of a
sales lead, needs to be taken to closure. Foundation
models are also notoriously bad at reasoning, as they
do not explicitly ‘know’ the world we live in, they can
be fooled by simple misleading prompts.

Last but not the least, at our current stage of
technology maturity, they are very difficult and
expensive to train.

18 | The Aldea of India

Al agents

Knowledge bases drive
unprecedented automation

A new computing
paradigm

A new:way to build tech

Three steps to the future

Given the breakneck speed of evolution in so many
dimensions, it is by no means certain what specific
path the Al / Gen Al ecosystem will take going
forward. But certain trajectories of evolution are
starting to emerge. One can discern three key trends:

Cognitive interfaces transform the app
landscape

The way we engage with technology has evolved
rapidly. Decades ago, we moved from punched cards
to green screens on IBM mainframes. Then in the
PC era we learned to use keyboards and mouses

on Windows. And now, since the birth of the mobile
web, we have grown accustomed to compressing
our digital world into small phone screens - six-

inch rectangles that we fat finger every moment to
navigate our lives.

Gen Al has the potential to liberate us from the
tyranny of the mobile phone and the app ecosystem
as the primary interface to our digital lives. With
ChatGPT, we are already searching the web in new
ways. Gone are the Google search terms and six

blue links - Bard or Bing can understand what we are
looking for and search the web for us. We are starting
to use chatbots to search for vacations and to book
restaurant tables. We can now upload images and ask
for description of the image in 100 words. Many of
us are comfortable enough speaking to computers.
Welcome to a new low-friction world powered by
cognitive agents who act on our behalf with few
simple instructions. This will proliferate as cognitive
agents lower friction in our digital interactions.



Foundation models trained on text, voice, image and
video will fundamentally change the digital interfaces
we will use.

Al agents transform work

Deep learning can be used to create meaningful
representations of data. Francois Chollet, the author
of the Keras library, likens this to ‘a person trying to
uncrumple a paper ball'. The uncrumpling process

is a series of geometric transformations through
which the network ‘learns’ to represent this data
more meaningfully and in a simpler way. These
‘embeddings’ can then be stored, searched and
analyzed in a knowledge base.

Autonomous agents built on this foundation of
knowledge can dramatically change how we work.
Imagine you are an insurance company. You create
‘embeddings’ of your policy documents. These are
mathematical representations of your enterprises’
business rules and are stored in a knowledge base
which is no longer ‘unstructured’. Today, these rules
and flows are scattered across your enterprise -
sitting as Word documents on employee laptops,
dispersed across many applications or coded into
your apps. Going forward, the knowledge base
increasingly takes centerstage in your business
architecture, and potentially becomes the single
version of ‘truth’ of your enterprise know how.

On this foundation, one can envision an autonomous
underwriting agent which enables the processing

of a customer’s medical and financial documents,
simplifying search and understanding of multiple
policies and helping improve real time communication
and processing. The agent used leverages Gen Al to
summarize customers' financial documents, medical
reports and tests, then analyze applicant’s medical
history, and develop well-structured dashboards to
present all the case findings, document summaries,
recommendation on adjusted premium for the
underwriter to read and make informed decisions.

The democratization of creativity will change the
nature of our relationship with work.

Humans are innately creative. We constantly
reimagine and shape our world using new tools that
extend our physical and cognitive capabilities. We
evolve new forms of art and new modes of thought
and social organization.

Yet, ironically, many of us struggle with creativity
in several aspects of our life. Writing and visual

communication is a challenge. So is synthesizing
what we know to create the new. In the context of
an enterprise this problem is magnified. How should
we eliminate biases that have crept in after decades
of an enterprise’s existence? How can one enable
employees to think outside the box? To collaborate
on creative tasks? How to enable this at scale?

Now imagine these tools enabled at scale in an
enterprise. A relationship manager gets a well
structured talk track for her client based on analyses
of client data and recent interactions. Indie artists
create their own movies as generative production
tools proliferate. Researchers at drug companies use
protein sequencing data to create new drugs.

Here hallucination is a feature, not a bug. Generative
technologies will unleash innovation at an
unprecedented scale.

A new general computing paradigm is
established

Foundation models are not apps by themselves. They
are foundational components of the next generation
of application architecture. Gen Al will fundamentally
transform our approach to building apps. The front
end moves from mobile apps to conversational
interfaces. A significant part of the functionality of
business rule engines will move to knowledge bases
and vector stores. Process logic will be orchestrated
via agent frameworks that integrate intelligent

front ends with knowledge bases and enterprise
applications. Integrations are accomplished via plug
in architecture linked to foundation models. As we
rethink our data architecture and move to more
elegant data fabric- oriented architectures, we will
need to integrate this with foundation models. This
entire architecture will make use of fit-for-purpose
cloud platforms which will increasingly be specialized
to industries and functions. And then Gen Al also
speeds up software coding by converting natural
language instructions to complex code. This helps
significant reduction in cost of digital apps and
increase in velocity of new build & innovation.

As technology entrepreneurs create and tweak new
foundation models - and then make them useful

for everyday work and life by developing apps

built on them - it will bring about a sea change in
the functioning of enterprises. It is also likely to
transform old business models while creating new
ones. This will be an exciting, if tumultuous, journey
as Gen Al becomes an integral part of business.
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Rethinking the Enterprise Agenda

() Organizations will benefit from putting

in place @ Gen Al strategy
that integrates with their
overall approach to customer
engagement, digital operations and
technology architecture

The technology is nascent and fast
evolving, hence keeping abreast of
the change is critical. Proving success
through agile experiments and then

scaling to full functional
automation is critical to
realizing benefits

() Key decisions relate to
a choice of LLMs and cloud vendors,
integration with digital platforms and
enterprise data ecosystems and the
right security architecture

O The cost-benefit equation is also very
dynamic. All along the journey, it is
important to keep a keen eye
on costs of training, inference and
application integration
of key components
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The break of the Al dawn

Decades ago, enterprises embraced mainframes

for centralized computing. This was followed by the
rise of personal computers empowering individuals
with greater work productivity. The end of the last
century saw networking and connected computers
taking collaboration to a new level all together with
the web becoming a global nexus, transcending
geographical boundaries. The 21st century has

seen cloud computing reduce infrastructure costs,
promoting collaboration with mobile-friendly work
environments. Data analytics has empowered
businesses to gain insights from big data, driving
innovation. Automation, a cornerstone of the digital
age, has revolutionized workflows, enhancing
efficiency. In the current technology landscape, web,
cloud computing, data analytics and automation have
taken center stage. Their seamless integration and
the relentless march of digital innovation continues
to redefine the way we live and work.

Now, as the Al era dawns, specifically Gen Al,
businesses are leveraging the technology to unlock
unprecedented insights, optimize decision-making
processes and usher in a new age of efficiency and
innovation.

Gen Al holds the promise of fundamentally
reshaping industries. In certain sectors, it is poised
to revolutionize not just businesses but their entire
operating models. This revolution manifests as

an accelerated wave of new product releases, a
transformation of the value chain and a fundamental
shift in the underlying economic dynamics. In

other sectors, Gen Al is set to trigger a new digital
transformation wave - frictionless customer



EY CEO Outlook Pulse Survey

In October 2023, EY conducted a survey of 1,200 CEOs from large companies around the world. This CEO Outlook Pulse
survey focussed on how they are continuing the journey into an Al-enabled future. The survey provides insights on capital
allocation, investment and transformation strategies, as the economy reverts to a model with higher interest rates and

inflation, more geopolitical headwinds but fewer economic tailwinds.

CEOs globally recognize the potential of Al, but most are encountering significant challenges in formulating and
operationalizing related strategies. The outlook in India mirrors the global perspective.

Key survey highlights

L

While the vast majority (99%)
are planning to invest in Gen
Al, the investment landscape
is complex. Many CEOs
recognize Al's potential to
disrupt their business models
and are starting to initiate
their response.

In India, 100% of the
respondents plan to make

The survey clearly reflects that
when it comes to Al, CEOs find
themselves acting with urgency.

7 in 10 (70%) recognize that their
organization must act now on Gen
Al to avoid giving their competitors
a strategic advantage.

84% of Indian CEOs recognize
the urgency to move quickly

At the same time, nearly the
same percentage (68%) agree
that the uncertainty around
Gen Al makes it challenging to
move quickly in developing and
implementing an Al strategy.

Majority of the Indian CEOs
(80%) acknowledge the

significant investments in
Gen Al.

experiences, more automation across various
functions, empowered workforce with creative tools
and data-driven decision-making at the last mile; all
enabled by a seamless interaction with enterprise
knowledge repositories.

Gen Al can revolutionize entire
operating models, lead to a
wave of new product releases,
transform value chains and thus
lead to a fundamental shift in
underlying economic dynamics

Indian enterprises have embarked on Al
transformation journeys, harboring great optimism
regarding the potential advantages of Gen Al.
Nevertheless, many organizations recognize the
need for better preparation to fully reap these
benefits.

with Gen Al.

uncertainty surrounding Gen Al
posing a challenge for a swift
roll-out of their Al strategy.

‘Digital Darwinism’ compels enterprises to adeptly
navigate rapid technological shifts by investing in
digital transformation. Survival hinges on the agility
of those able to undertake this transformative
journey swiftly and effectively.

Several fundamental questions have surfaced
about how enterprises can effectively leverage
this Al revolution to create value. Which use cases
can be prioritized for implementation? Can open-
source models deliver performance that meets
expectations? How can Al be integrated into the
broader context of enterprise digital strategy, data
management and cloud adoption? How can risks
associated with hallucination and data privacy be
addressed? How can an organization navigate the
journey of scaled Al adoption?

As we look to address these questions, we lay out a
comprehensive enterprise transformation strategy to
guide Gen Al adoption.
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The agenda for enterprises

Reimagining
digital-Al first
Enable new business

models, customer
journeys, products

Rebuilding the
Tech Stack

Rebuild the tech
stack-apps, data,
infrastructure

and services

The agenda for enterprises

Reimagining digital Al-first

The imminent digital transformation is not merely a
matter of implementing new chatbots or allowing the
marketing team to experiment with the latest trendy
tools. To adopt an Al first approach, a complete
reimagination of the digital transformation strategy is
needed to harness the potential of Al in conjunction
with digital, cloud and automation capabilities.

This will facilitate the emergence of novel business
models, enable widespread personalization,
accelerate product and service innovation. It will also
facilitate incorporation of Gen Al agents (co-pilots
and auto-pilots) to facilitate intelligent automation
and decision-making across processes and personas.

Elements of Enterprise Al Strategy

Equipping the Al
workforce

Empower employees
with the skills for the
coming change

Shielding with
Responsible Al
Put in place new

governance-Al policies,
data privacy, responsible

approaches

Unlike several other emerging technologies, Gen

Al is now readily accessible on demand (through
Application Programming Interfaces (APIs)) making
the setting up of the technological foundation

a relatively straightforward task. Of paramount
importance is the development of a clear Al strategy.

Given the intense scrutiny from the market and
board, in-depth planning and successful initiation

of the Al first journey is crucial. This involves
evangelizing Al with business leaders to create

a shared understanding and adopting design
thinking to finalize a use case roadmap. It is

critical to prioritize these use cases basis potential
value, complexity and associated risks. Gen Al
champions among business leaders play a key role.
Organizations can take a dual approach during initial
Gen Al pilots. One is a Bottom-Up approach that
empowers Gen Al champions for grassroot innovation

0 -0 -e-oa
Align Al CXO group Identify Al Create Work with Identify owners  Build-Buy-
priorities with to agree on business investment business and policy for Partner
overall business a clear Al sponsor and plan, get leads to Responsible Al, approach
strategy policy and Transformation board create Al Al Governance
deployment  Lead and define approval and use case and ethics
goals KPIs allocate roadmap
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using nimble federated Gen Al Pods. The other
approach, Top Down, entails utilizing a Gen Al Center
of Excellence (CoE) to design, build and deploy
priority, high-value and complex use cases and also
centrally define the technology stack, governance,
talent and risk processes.

Following the pilot launch, a clear ROI assessment
using A/B testing is essential. Additionally, effective
communication of the value created must be
disseminated across the enterprise to gain buy-in,
build support and drive organizational engagement
for broader adoption of Al initiatives. This imparts the
impetus for subsequent Gen Al use case iterations
while constructing a compelling, self-funding
business case for further investments in technology
platforms, human resources and processes, thus
ensuring the momentum is sustained.

Beyond business use cases, some enterprises are
equipping a significant portion of their workforce
with Gen Al tools to enhance day-to-day productivity
at scale. These tools encompass an enterprise
version of Chat GPT, which provides secure access
to foundation models (FMs) and LLMs, which form
the core of Gen Al, along with enterprise knowledge
repositories. These Gen Al agents in the enterprise

Level of readiness

Three-fourth of the respondents indicate

a low to moderate level of readiness in
benefiting from Gen Al. More effort is
needed to develop specific use cases as well
as de-risking to highlight the benefits.

How would you rate your organization’s
readiness to benefit from Gen AI?

H High W Medium Low

Survey data

environment prioritize data security and adhere

to robust Al risk governance protocols, unlike
their consumer-oriented counterparts. Moreover,
some enterprises are making Gen Al co-pilots from
prominent software firms such as Microsoft and
Adobe available to their employees.

EY India's C-suite Gen Al survey

EY India conducted an in-depth Gen Al survey
covering ~200 C-suite executives across India.
They represent diverse sectors, including
Technology; Media and Entertainment;
Financial Services; Government; Health,
Pharma and Life sciences; Retail; and
Manufacturing. Key findings from the survey:

Level of impact

Three in five respondents see Gen Al having
a significant impact on their business.

56% 26% b 18%

High Medium Low

Challenges

Skills gap and unclear use cases are two of
the biggest challenges organizations face.

What are the challenges to Gen Al
adoption in your organization?
(Mark all that apply)

s
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Impact area

Customer experience is the single most
important facet that Gen Al is expected to
impact

What facets of your business would
Gen Al impact? (Mark all that apply)
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Survey data

Takeaways for enterprises

Q Understand the potential of Gen Al across
your organization value chain

Q Identify relevant use cases for early
implementation and create a roadmap for
sustainable scale

Q Focus on functional transformations aimed
at revenue enhancement, productivity
increase and agile digital capability release

Q Identify the Al sponsor and owner for the

program. Define where the capability will
siti.e., a Gen Al CoE at the hub in addition
to spokes within business teams of early Al
champions

Assess a combination of a top-down
strategy using enterprise-wide Gen Al tools
to enhance productivity and deploy high-
value yet complex use cases, along with

a bottoms-up approach that empowers
businesses to experiment and innovate.

Ensure accurate value measurement and
communication to drive change

The Aldea of India

Rebuilding the Tech Stack

Most organizations find themselves in the early
stages of their Al journey. While some are currently
engaged in pilots with reported initial successes,
they are yet to formalize a comprehensive strategy
for the scalable and sustainable delivery of business
value. Others are currently in the assessment phase,
diligently evaluating risks and identifying the most
suitable pilots tailored to their specific circumstances.
This is an opportune moment for companies to
assess their technology stack and harness the

full potential of Al while incorporating cognitive
interfaces and knowledge stores in enterprise
applications.

Enterprises need to make strategic decisions on

the utilization of data, prioritization of use cases,
management of data security and compliance and an
in-depth evaluation of cost, ROl and speed to value.

Six key questions for enterprises
to empower effective decision-
making regarding Gen Al

01 Which FMs are best suited to
the enterprise’s use cases?

02 Which cloud platform can the
enterprise invest in?

03 How canthe LLMs be made
more contextual with the
enterprise’s proprietary data?

04 What are the tools required
to create Gen Al agents for
enterprises and embed Gen Al
in last mile business decisions?

05 What enhancements are
needed in an enterprise’s data
platform, and governance
processes to ensure adherence
to Responsible Al?

06 Whatare the key
considerations impacting Gen
Al implementation cost?



Based on business priorities, enterprises need to design the right architecture across

different technology components

Tools to create Gen

Al agents urec

Foundation
Model

Data Platform,
Data Pipeline, Data Closed Source
Governance

Open Source

Responsible Al, ML
+ LLM Ops

Enterprises need to evaluate and design the
right architecture across different technology
components:

1. The first key decision is the choice of models
for text, image, code etc. There are primarily
two choices of Gen Al models - Closed Source
and Open Source. Closed Source models are
very large models enabling them to handle
diverse, complex queries. These do not require
infrastructure and are available immediately for
enterprise use like Open Al's GPT 4, GPT 3.5 T,
Google's PaLM2 and Anthropic's Claude 2. There
is a cost attached for access and usage.

Open Source models need to be managed by
enterprises, are more controllable and typically
smaller in size like Meta's Llama 2, Falcon,
Mistral. They are less versatile and tend to
hallucinate (provide incorrect responses) more
than the larger Closed Source LLMs.

2. The choice of models is closely intertwined with
cloud platform providers. OpenAl, for instance,
is available on Azure Enterprise and through
OpenAl's own enterprise cloud, while other

Making LLM
contextual on
enterprise’s
proprietary
data

. Advanced Prompt
Public Cloud Engineering

RAG (Retrieval, Augmen-

Private Cloud tation & Generation)

Multi Cloud Model Fine Tuning

Opinionated Cloud Full Parametrization

Closed Source LLMs are exclusively available on
other enterprise Cloud providers. Open Source
LLMs, on the other hand, can be accessed
through multiple platforms (for example,
Hugging Face) and self-hosted on any cloud,
including private cloud.

To improve accuracy of Gen Al agents;
enterprises need to make models contextual
to their proprietary data. Various tools and
techniques are available for enterprises

to explore (Prompt engineering, prompt
optimization, Retrieval Augmented Generation
(RAG), and Model fine tuning.)

See Annexure A for more details on RAG and
fine tuning and also our suggested approach for
making LLMs more contextual with enterprise’s
proprietary data.

The fourth critical step revolves around the
seamless integration of models with various
enterprise applications to drive effective
decision-making. This entails the build and
deployment of Gen Al agents tailored for
high-priority use cases and their workflows.
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These require adoption of specialized tools (for
example, LangChain and Llamalndex, Vector
Databases like Pinecone, and model farms like
Hugging Face). These agents can help automate
end-end processes with minimal human
intervention. Key differentiator is the intelligence
and context of Gen Al to take a decision versus
the existing business rules.

Gen Al agents must also be seamlessly integrated
with existing enterprise applications, including
SFDC, SAP, Adobe, ServiceNow. Enterprises can
also assess existing enterprise software providers
who are augmenting their platforms with Gen

Al capabilities, such as Salesforce's Einstein and
Adobe’s Firefly for creative content generation.
Furthermore, a plethora of specialist SaaS

tools for Gen Al applications are now available,
offering enterprises options for speed and cost-
efficiency, but need to be evaluated for security.

The effectiveness of Al is inherently tied to

the quality of the data it receives. Therefore,
companies must prioritize augmentation of their
data platform to cater to Gen Al use cases. This
entails developing capabilities and implementing
right tools for handling large volumes of
unstructured data along with structured

The Aldea of India

data. The modern data platform needs added
capabilities around data governance, data
security and some new functionalities for Gen Al
models.

Similarly, Al governance process and tools need
to be augmented. LLMOps (LLM Operations)

is the primary tool to enable this via model
monitoring, traceability etc. See Annexure B for
key data considerations for Gen Al.

While there are multiple configurations of the
Gen Al Tech Stack for enterprises, we see the
emergence of two primary archetypes for Gen Al
deployment:

»  Domain specific Open Source LLMs, fine-
tuned and self-hosted on enterprise’s
infrastructure

» Closed Source LLMs, accessed via
commercial APIs and with access to
enterprise data via RAG

See Annexure C for a detailed comparative
analysis.

Open Source LLMs are best leveraged for use
cases at scale where the ‘token’ volumes are
high. A ‘token’ is the basic unit of text that a




model uses to process and generate a response.
A typical use case of high token volume is
customer service quality analysis which require
reviewing all customer call transcripts for call
quality and identifying reasons for escalation.
Open Source Models are also suited for use
cases that need domain specific data like clinical
medical research data to answer user queries
or ones which need access to sensitive data.
Working with these models requires enterprises
to plan and build a strong foundation for
effective deployment.

Closed Source LLMs are ideal for getting started,
pilot and rapid experimentation. These are
better suited for deployment of use cases that
require versatility and ability to handle complex
conversations like financial planning and fraud
investigation, with low to medium token volume.

Enterprises must further assess the
performance, accuracy, cost, task type,

token throughput, model size and processing
requirements (GPU - Graphical Processing Unit)
when choosing between Open Source and Closed
Source LLMs.

Awareness of LLM costs is crucial to striking a
balance between accuracy and cost optimization.

In the past six months, Closed Source LLM

costs have seen a significant reduction, a trend
expected to continue as GPUs becomes more
readily available. Notably, costs vary considerably
among LLMs, with OpenAl's GPT-4 being 8 to 10
times more expensive than OpenAl's GPT-3.5T
and Google PaLM2 as of publishing date.

In the case of Open Source LLMs, costs

primarily involve GPU usage cost per hour, as
these models need to be self-hosted. However,
there are additional costs related to managing
infrastructure, optimization, and scaling which
requires specialized and expensive resources.

In both scenarios, there are additional expenses
for necessary cloud services and third-party
licensed software, contributing to the overall cost
considerations.

Closed Source LLMs demonstrate lower costs
when the volume of tokens is lower. Notably, the
cost dynamics shift favorably for Open Source
LLMs when Gen Al deployment scales up at the
enterprise level, incorporating multiple use cases
such as processing customer service voice calls

Executing Gen Al strategy

The preferred mode for Gen Al
implementation is by partnering with
external tech providers

How do you envision executing your

organization’s Gen Al strategy?
(Mark all that apply)
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or handling massive knowledge corpuses. This
is expected to change in the next 12 months as
Closed Source LLM costs can reduce significantly.

Enterprises can consider taking a phased hybrid
Gen Al deployment approach, tailored to their
requirements.

Phase 1: Start

Enterprises can prioritize use cases and start
development of high-value, internal-facing ones
using Closed Source LLMs to create Minimum
Viable Product (MVP) Gen Al agents and
deploying them through A/B testing, evaluating
their value, and subsequently scaling them.
Enterprises need to be open to partnering with
start-ups, consulting firms and academia for
specialized skills in this phase.

Simultaneously, enterprises can finalize their
enterprise Gen Al strategy, construct the
enterprise Gen Al stack, cultivate a talent pool,
and institute responsible Al practices.

29 | The Aldea of India



Phase 2: Learn

Building upon the insights gained from Sprint 1
of use cases, enterprises can look to adapt and
launch Sprint 2. This involves scaling existing

and internal use cases and developing new ones,
including those with customer-facing applications
such as customer service or enhanced buying
experiences, utilizing Closed Source LLMs.

Additionally, enterprises can initiate experiments
and construct select use cases that necessitate
domain-specific proprietary data on Open
Source LLMs. Rigorous assessment of accuracy,
complexity, and deployment costs is crucial.

The implementation of the strategy involves
constructing the technology platform, cultivating
talent and the Gen Al CoE, and deploying
responsible Al processes and tools.

Phase 3: Scale

Drawing on the learnings from Phase 2,
enterprises can scale use cases to achieve 100%
deployment following A/B Testing. This aims

to drive both productivity and revenue growth.
Rigorous monitoring of ROI for each use case

is essential, guiding decisions on Open Source
versus Closed Source LLM deployment based on
token volumes and model accuracy.

LLM costs: Striking a balance between accuracy and cost optimization

A

Total Cost of Ownership

_..Closed Source LLM

Open Source LLM

Utilization

>

Closed Source LLM Deploy lower risk internal
via APIs + RAG customer use cases

1. Knowledge mgt. - SOPs,
Risk, HR

2. Automation for UW,
Fraud, HR process

Fine Tuned Open
Source LLM Self
Hosted

Gen Al Cost Closed Source LLM Cost

< Open Source LLM Cost

The Aldea of India

»  For high token volume use

»  Test accuracy and Rol of cases compare cost vs
use cases accuracy with Open
»  Scale internal use cases Source LLM
»  Pilot customer use cases *  Scale for complex and
- customer service, critical use cases which
buying experience require versatility
»  Use for new pilot use
cases
Pilot use cases which Scaled deployment of
require contextualized both internal and external
responses from domain use cases with high token
specific proprietary data volume. Fine Tuning
LLMOps

Closed Source LLM Cost < Open Source LLM
Open Source LLM Cost but < Closed Source LLM
gap will narrow

* Reassess as AP! costs can come down drastically in 12 months



Takeaways for enterprises

Rethink architecture in the context of new

to firm components - take key decisions on
foundation models, orchestration stacks, plug in
architectures

Q Finalize cloud and partner strategy

Q Rethink digital and data platform roadmaps

Similarly, enterprises must navigate choices
among options such as Midjourney, Stable
Diffusion, and DALLE 3 for image and
alternatives like OpenAl Codex, AWS Code
Whisperer, and Code Llama for code. Notably,
Open Al and Google are introducing Multi - Modal
capabilities (ability to interpret images, text,
audio and video inputs together) in their models -
GPT 4 T and Gemini respectively.

Enterprises need to closely monitor the
emergence of domain-specific foundation
models entering the market to make an informed
decision for their organizations.

See Annexure D for a reference architecture for
hybrid LLM deployment and Annexure E for best
practices for optimizing LLM and Gen Al costs
for FinOps.

Equipping the Al workforce

While Gen Al holds the promise of industry
transformation and heightened efficiency, concerns
persist about job displacement and evolving work
dynamics. The true impact of Gen Al on employment
remains uncertain, emphasizing the imperative for
workers to proactively acquire new skills to stay
pertinent in the age of Gen Al.

In the near term, businesses grapple with a shortage
of individuals possessing Al skills, a challenge

that is expected to continue. Despite India’s
commendable standing in Al skill penetration and
talent concentration, the advent of Gen Al amplifies
this shortage. The widening gap between the skills
demanded by companies and the existing workforce
underscores the urgent need for strategic talent
acquisition, particularly for the successful initiation
and scalable implementation of prioritized use cases.

Key questions to help enterprises
formulate a comprehensive
talent strategy

o1

02

03

04

05

06

07

08

09

What is the preferred operating
model for Gen Al - centralized or
federated? What is the role of the
central team - create consistent
policies, a centralized platform and Al
governance or is it also responsible
for talent pool and delivery through
Gen Al CoE?

Who from the C-suite can serve as
the primary sponsor for driving Al
transformation - CEOQ, CFO, CTO?

Where will the Gen Al CoE and Al
Transformation Lead sit? Should the
enterprise hire or identify a Chief Al
Officer? Should the CAO report to the
Chief Technology Officer, Chief Digital
Officer, or the CFO?

What constitutes the optimal talent
mix to achieve scalable Gen Al
deployment success - Al engineers,
data scientists, data engineers, full
stack software engineers, prompt
engineers, model testers, responsible
Al experts, product managers?

How can we strategically acquire top
Gen Al talent through hiring, training,
or strategic partnerships?

How to motivate and retain top
talent? How to design talent
assessment and capability develop-
ment processes for this skill set?

How to effectively train and upskill
existing employees, ensuring a
consistent and safe usage of Gen Al?

What strategies will motivate senior
leaders to champion Gen Al adoption,
and how can mid-level managers be
effectively engaged in the program?

How can we engage external Al
experts while promoting internal
collaboration for holistic Al solutions?
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Demand for Al Skills Sector and

domain experts
should prioritize
enhancing their
skills in prompt

engineering

Data scientists with a
strong proficiency in
Python for NLP
pre-processing,
chunking, and
fine-tuning of
generative Al models,
as well as model
fine-tuning

/i Developers and

architects should
possess a compre-
Develop- hensive skillset
n!ent encompassing full
skillset stack knowledge

5D Software Developer I Solutions Architect

Data Analyst

—Jll Attracting new specialized Al talent is foundational for success

. Keywords | Keywords

Model monitoring and
benchmarking, Prompt Store

Keywords
Text Inputs, Syntax, User
Design, Prompt Quality

" LLM, Fine Tuning, Al agents, Al
" apps, Al orchestration, LLMOps ;

} Keywords ] : Keywords :
. Al Governance, Al Risk i . Labeling, Fine Tuning Dataset, Model Performance, Sentiment, !
. Assessment . Semantic, Reporting !

Successful Gen Al implementation necessitates a
diverse skill set embedded in either a Gen Al CoE or
in Gen Al Pods. Building, deploying and governing
Gen Al agents and apps demands a specialized

skill set combining Al engineering, data science,

and expertise in FMs, LLMs, Al orchestration,
prompt engineering, RAG, fine-tuning, and model
deployment. To address the scarcity of such experts,
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enterprises may need to recruit individuals with NLP
and traditional Al/ML backgrounds, providing them
with targeted training to rapidly develop Gen Al-
specific skills. This approach extends to cultivating
talent within existing Al and analytics teams,
leveraging their foundational expertise and fostering
continuous learning.



Takeaways for enterprises

) Re-envision the jobs of the future in your
organization

Q Enable all employees with Al assistants

Q Put in place a skilling agenda - from the
boardroom downwards

Shielding with Responsible Al

The promises that Gen Al holds are accompanied
by inherent risks. The intrinsic complexity of Gen Al
presents new challenges for model deployment and
validation. While there is high awareness regarding
data and most model-related parameters for
‘Classical’ ML, that is not the case for Gen Al. See
graph: Comparing Classical ML and Al products.

Enterprises must be vigilant in managing Gen Al-
related risks to avoid any reputation or financial loss.
C-suite executives and leaders need to proactively
comprehend and integrate processes for risk
mitigation and governance. At present, organizations
see data privacy as the most important risk of Gen Al.

To address the concerns posed by Gen Al, enterprises
can focus on addressing the following key risks:

1. Trust and performance risk: Hallucinations
in FMs and LLMs lead to erroneous responses
and erode user trust. Enhancing performance
involves maturation of LLMs, integration of
enterprise data, and employing techniques such
as Data Grounding, Dynamic Embeddings, and
Reinforcement Learning from Human Feedback
(RLHF). Transparency in Gen Al responses,
such as sharing data sources and clarifying Al-
generated content, fosters trust.

2. Bias and toxicity risk: Bias in training data
and models can lead to unfair outcomes and
discrimination. Monitoring, identifying and
removing biases through Bias Auditing and
Data Fairness tools are crucial. Implementing
measures such as meta prompts and content
filtering, must be implemented to manage toxic
prompts and responses.

3. Security and privacy risk: Managing the risk of
leaking proprietary and sensitive data to LLMs
is a priority. Employee training and technical

guardrails are essential to prevent the entry

of proprietary data into non-enterprise Gen Al
tools. Enhanced cybersecurity measures are
necessary to counter external threats such as
prompt injections and model theft. Compliance
with GDPR (General Data Protection Regulation)
and local data regulations is imperative which
includes getting user permissions to use their
prompt data, transparency on responses
generated by Al and data sources used.

Regulatory, compliance and copyright risks:
Enterprises must stay informed about Al
governance, ethics policies, and regulatory
provisions. Compliance with evolving regulatory
frameworks is essential. Awareness of copyright
risks, especially in image and code domains, is
crucial. Understanding existing lawsuits against
FM companies is also necessary.

Ethical risks: Enterprises must navigate
ethical concerns related to job loss, technology
misuse (for example, deep fakes), risks of super
intelligence, and sustainability challenges.
Establishing a clear Al governance framework,
Al Ethics Board, and responsible Al practices

is crucial for addressing ethical queries from
internal and external stakeholders.

Adoption risk
At present, organizations see data privacy

as the single most important risk of Gen Al

What risk worries you the most in
Gen Al adoption? (Mark all that apply)
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Comparing classical ML and Gen Al products

“Classical” ML Products

Knowledge of

Gen Al Products

Knowledge of

Risk

Logic Explicitly coded

Requires large amount
of data which are

Input usually generated/made
available in-house for
training

Input: Dataset +

Hyperparameters
Output yperp

Output:

Stochastic, structured
Model Models are developed in

management house from scratch

Clear set metrics based
upon the type of model.

Evaluation Evaluation on held-out
from the input training
data set
Continuous testing/

Testing improving, real-time
monitoring is desired

Access to Access to pre-defined set

data of variables

To implement responsible Al effectively, it is
imperative to establish a robust Al governance
framework featuring explicit cross-functional
ownership and accountability. This entails the
formation of an Al Ethics Board dedicated to
overseeing Al model risk management. Additionally,
comprehensive training programs must be instituted
for all employees, emphasizing responsible Al
practices. The success of this deployment hinges on
adept change management strategies to ensure a
seamless and ethical integration of Al technologies
within the organizational landscape. See

Annexure F for EY's approach to Responsible Al.
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Risk

Driven by supplied data, prompts and
gueries

Models are pre-trained using various
sources. This data remains unavailable to
public. Although domain specific data used
for fine-tuning.

Input: Prompts + Hyperparameters

Output: Stochastic, unstructured

Models are pre-trained by third-party
organizations. These pre-trained models
are known as Foundational Models. Only
fine tuning of the same is done on need
basis.

Evaluation is a challenge due to non-
availability of original training data.
Curated dataset and human feedback is
required.

Real-time monitoring is essential

Access to unstructured data that is
difficult to control

Known - Familiar - Unknown

Takeaways for enterprises

Q Redesign Al policies and design standards

Implement a new risk and governance framework

Clearly define ownership of risk mitigation and
controls including model risk management

Put in place a new data privacy and security
architecture

Creation of Al Ethics Board and adoption of Al
Ethics Framework




Planning ahead

Developing a strategic blueprint for Gen Al involves This strategic guide aims not only to distil the
navigating a challenging landscape filled with complexities inherent in planning for Gen Al but also
multiple choices and continually evolving criteria. To to provide a nuanced understanding of the myriad
facilitate and support enterprises on this challenging factors that influence decision-making in this rapidly
journey, we have developed a Gen Al strategy evolving technology.

reckoner.

Gen Al strategy reckoner

Archetype Digital leadership Advanced digital

Significant investments

Digital First - mobile, in automation, digital
g web, social apps for customer,
w Cloud native employees and ecosys-
g Data and Al embed- tem .
9 ded in all business Data and analytics
] processes and Platform
S decisions Bl heavy, Al deployment
in select BUs and
functions
FS
= Ecommerce ;elfg?)m
L% Fintech izl
=3 Media Consumer Goods
Fc Auto

Pharma

Moderate: Prioritize use cases
on value, complexity and risk.
Aggressive: Embed Initiate multiple pilots, mostly

across the value chain Internal Facing Chat (chat on

including end customer policies, SOPs, contracts),
Customer service, knowledge
management, intelligent

Posture for
Gen Al

automation

o A q

g Enterprise-wide Functional transformation

S mobilization of core processes

&
- Federated with BUs and Al CoE extended to cater to
:.% functions building their own Gen Al to build and deploy
M Gen Al Pods. Gen Al CoE to Gen Al pilots working with
e 2 define overall Al gover- business champions. CoE also
o £ . .
o nance, technology choices mandated to drive strategy,
o and central talent pool tech and talent

Open Source Closed Source LLM now.

£ LLM Fine Tuned To consider Open Source
) - + Closed Source LLM in mid to long term

LLM via API as token volume grows

Emerging digital

>  Processes are not fully
automated

> Digital apps not adopted
across industry; few
leading the way

> Datain silos; prioritiza-
tion of data platforms in
early stages

>  Very limited application of
analytics and Al

> Healthcare

> Industrial products

> Resources, energy,
oil and gas

> Utilities

Wait and watch /
Experimentation

POC and scale

Part of data and
data science
team

Closed Source
LLM
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Financial
Services

o Many Financial Services (FS)
institutions are strategically investing
in areas that offer tangible and readily
achievable benefits of Gen Al

Q In addition to technology expenditures,
FS organizations are mobilizing
specialized teams and dedicated
funding for Gen Al

O Indian financial institutions are at
present focusing on leveraging Gen
Al to derive outcomes in customer
service, cost reduction, and innovation

early every business has seen significant
‘ \ ‘ change over the past two decades as a result

of the digital revolution, and the Financial
Services (FS) sector is no exception. Financial
Services now provide greater convenience, efficiency,
and security thanks to the digital revolution. For a
long time, Al has pushed the digital evolution of the
sector, but with the emergence of Gen Al, we are now
beginning to witness a significant shift.

Financial institutions have recognized the
transformative potential of Gen Al, as evidenced by
the fact that about 78% of the respondents in the
survey have either put the technology into practice
in at least one use-case or have plans to pilot it over
the next 12 months. A staggering 61% of our survey
respondents in this sector believe that Gen Al will
have a huge impact on the entire value chain, making
it more efficient and responsive to market dynamics.

Along with technology expenditures, FS organizations
have begun to mobilize specialized teams and set
aside dedicated funding for Gen Al deployments.

Globally, most financial institutions anticipate that
fully harnessing the automation potential of Gen Al
may require a considerable amount of time, ranging
from 5 to 10 years. As a result, they are strategically



investing in areas that offer tangible and readily
achievable benefits.

A similar trend can be witnessed in Indian financial
institutions as well. A significant majority of our
survey participants are focused on two key areas:
customer service and cost reduction. Gen Al

has been proven to deliver measurable business
outcomes that directly impact these areas.

Improving customer experience

This has become a top priority, as it directly impacts
customer satisfaction, loyalty, and ultimately, the
success of the institution itself.

Currently, there is a growing need among Indian
banks to utilize Gen Al-powered virtual agents to
handle customer inquiries. Adding Gen Al to existing
processes helps banks convert customer call to

data, search knowledge repositories, integrate with
pricing engine for quotations, generate prompt
engineering, and provide real-time audio response to
customers. This, in turn, improves user experience as
it minimizes the wait time for the customer, reduces
redundant and repetitive questions, and improves
interaction with the bank.

Cost-benefit analysis and strategic
considerations

Identifying a use case necessitates substantial

effort in prioritization, cost-benefit analysis, and
strategic considerations regarding technology and
data architecture. Therefore, financial institutions
worldwide are typically exploring only 7-10 crucial
use cases on average. Our survey confirms this
pattern, as 44% of participants have emphasized that
identifying use cases and inadequate focus on Gen

Al initiatives are among the primary obstacles when
implementing Gen Al.

FS: What facets of your business would
Gen Al impact? (Mark all that apply)
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Cost

reduction

Driving
innovation

Revenue
acceleration

11%

Others

FS: What are the challenges to Gen Al
adoption in your organization?
(Mark all that apply)

> P

44%

Unclear use

cases

44%

Skills- gap

>

Inadequate focus on

GenAl initiatives

v

28%

No challenge

Risks seem to outweigh

39

Others

benefits at this point
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Sector

N
<o}
:

Inancial Se

F

Potential Gen Al applications across lending value chain

Product
and Service

Design &
Innovation

l

Product

and service
innovation and
features research

Voice of
customer, market
and competitor
insights

Marketing &
Sales

l

Personalized
marketing content
creation for digital
channels

Agent copilots for
RMs with product
recommendations,
next best offers,
response to
customer queries

Sales copilots for
automated query
handling, email
responses, follow-
ups, smart nudges
for agents

Self serve
insights for sales
performance

Underwriting
& Onboarding

l

Underwriting
copilots for
unstructured data
handling with
information and
insights for credit
managers

Knowledge
management for
policies, SOPs etc.

Document
creation for credit
sanction, notes
and observations,
standard terms &
conditions

Onboarding kits
with personalized
welcome messages,
onboarding guides
with audio, video
and text

Customer
Service &
Experience

l

Simplified
customer journeys
for new loans and
repayments

Customer service
agents for
customer queries,
application status,
documents and
information

Customer
engagement

for loyalty and
product cross sell

Personalized
financial wellness
advisors for higher
customer lifetime
value

Collections,
Recovery
& Attrition
Control

l

Improved collections
workflows with
personalized
messages,
embedded
repayment options

Early identification
of attritors

with timely and
personalized offers,
nudges to increase
win back

Strategies for Gen Al adoption

After prioritizing the use cases, organizations must
make a careful decision regarding the implementation
strategy. They need to make strategic choices
regarding different approaches. These approaches
include the option to purchase and integrate
commercially available pre-trained models through
APIs, followed by fine-tuning them to suit specific
use cases. Alternatively, organizations can opt for
the more labor-intensive route of constructing LLMs
from scratch, utilizing open-source models. There is
also the possibility of adopting a hybrid model that
combines elements of both these methods.

Interestingly, our survey reveals that while 67% of
the participants express confidence in their own
capacity to develop LLMs, a significant majority
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still plans to seek external assistance. This can be
witnessed in their intention to partner with external
vendors or build strategic alliances to facilitate the
implementation process.

Indian banks can use Gen
Al-powered virtual agents to
improve user experience to
minimize wait time, reduce
redundant and repetitive
questions, and improve
interaction

For CXOs in the FS sector, striking the right balance
between execution risks, costs, and viability is of
paramount importance. One strategic approach to



implementation is to construct in-house models cases, relying on pre-trained foundation models can
exclusively for domain-specific and specialized use provide a solid foundation, offering efficiency and
cases. This ensures a tailor-made solution that cost-effectiveness.

perfectly aligns with the organization’s unique

- Some of the leading global FS organizations have
requirements. On the other hand, for non-novel use

opted to establish Artificial Intelligence Centers of
Excellence. This center is responsible for establishing
unified standards regarding data, training, fine-

FS: How do you envision executing tuning, model development, and architecture.
your Gen Al strategy?
(Mark all that apply)
Using third-party LLMs may
W increase the risk of cybersecurity
1 for financial organizations,
o but there can be comparable

regulatory inquiries with
internal models too

Working closely with subject matter experts from
various business functions, they collaborate to
centrally design a Gen Al marketplace that can be
accessed throughout the organization. Building a
foundation model centrally for a specific use case
enhances its repeatability across divisions. For
instance, a customer service oriented LLM that is
built and trained centrally on bank data can be reused
in the retail, wholesale, and wealth management
divisions, thereby multiplying the benefits and
effectively managing costs.

-

2 D
on L

Others @H'ﬂ-

alliances
Unsure 0%

tech providers
Acquisitions

Developing in-house
deve., resources etc.
Exploring strategic

Partner with external
capabilities e.g. model
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Use case: Gen Al-powered virtual agent addressing customer queries on call

Current state of customer query resolution

X\ Steps: BOC gets BOC searches Feedback o SRis

Q Customer customer knowledge ‘a link is shared closed post
= calls banker = CONCern = grticle, = with the = resolution;
on call (BOC). BOC details, checks identifies resolution customer and Service

verifies customer profile and statement Quality check

of account

process, checks
viability, creates
service request (SR)

customer gives
feedback

Manual closure of
SRs; ~1% calls
sampled

No nudge in case of
non-response, summ-
ary or auto actions

Manual search,
chance of error,
manual creation of SR

Pain point: No summ-
ary of past interac-
tions, manual process

Re-sharing issue,
manual check
of records

Improved process via Gen Al powered virtual agent (VA)
VA gets

summary view

== Of any past

Relevant
knowledge
=== grticles and

Feedback

(2 ik

= friggered,

)\ Steps:
Q Customer is
== greeted by VA.

o Customer
ﬂ feedback is
= Ssummarised

Customer inputs interactions
registered number
and DOB, shares

details of concerns

Gen Al capability: Automated by

resolutions auto-

auto nudges with call action items

populated; VA auto in case of no tagged; Service
creates SR; auto response quality check for
prompt by VA on next 100% calls
service action
Auto SR creation, pre || Action on all 100% Service
heal on upcoming feedbacks Quality

Verification done, no Gen Al

manual checks issue

Each strategy entails a certain amount of risk.
Building an inhouse LLM creates an execution risk
including talent availability, a fact supported by 44%
of respondents who consider skills gap as a major
hindrance in Gen Al implementation. On the other
hand, most Chief Risk Officers (CROs) in FS are
increasingly focusing on risks related to data privacy
(when customer or internal data is used for fine
tuning and shared with LLM provider), cyber and
biased decision making on various Gen Al use cases.

The biggest challenge for financial organizations
is, however, the enhanced requlatory scrutiny
surrounding governance and standards around
building LLMs, data privacy, model validation, and
financial data cybersecurity.

Using third-party LLMs may increase the risk of
cybersecurity for financial organizations, but there
can be comparable regulatory inquiries when using
internal models too.

Leading risk practitioners highlight that the use
of commercial models may increase the risk of

cybersecurity, as these external models will have
access to material and non-public data that financial
organizations hold. While these risks are eminent
when using third-party LLMs, financial organizations
may encounter comparable regulatory inquiries when
using internal models. Even when an LLM is built
internally, organizations need to carefully consider
the issues related to data lineage and architecture,
reliability of model training, accuracy of the outputs,
and security checks and balances.

Despite the fact that financial institutions have taken
a positive step by beginning their Gen Al journeys,
there are still many unanswered issues regarding
large-scale use cases, technological maturity, and
the risks that it entails. The need of the hour is for
the organizations' functional and technical divisions
to work together more closely, guided by the
leadership's long-term strategy, to ensure successful
Gen Al implementation. @
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Retail
Sector

<:> Gen Al will help the retail sector
generate insights from unstructured
data faster than earlier technologies

Q From advertising copy and design to
logistics, Gen Al promises to speed up
strategy and execution in all aspects of
the process

<:> Gen Al can help fine tune products
and turbo charge personalization of
services and products

Q It can lead to higher efficiencies across
the board - from logistics to real estate
management

Bridging the data divide and beyond

Historically, the retail industry, characterized by its
adaptability, has thrived on its intrinsic ties to data.
From predicting consumer behavior to managing
inventories, data has been the linchpin. E-commerce
pioneers were quick to see the benefits of Al, yet
the vast repositories of unstructured data remained
largely untapped. Enter Gen Al, promising not just
in-depth analytics but a transformation of the entire
retail experience.

At each step of the retail value chain, there is a
significant amount of data generated and processed.

More than 50% of respondents in this sector believe
that Gen Al will have a huge impact on the entire
value chain, making it more efficient and responsive
to market dynamics.

We may expect the highest impact of Gen Al in the
following facets of the value chain.

Customer engagement: Customer experience is the
single most important facet of retail business that
Gen Al is expected to impact.



Gone are the days of static customer queries. Gen Al

offers dynamic interactions, anticipating customer Retail: How do you view the imp]ications
needs and tailoring responses in real-time. It can of Gen Al on your business?

make the digital customer touchpoints smarter, more

intelligent and result in truly inclusive design.

Unstructured data intelligence: The leap from 12%

raw data to actionable insights has always been
a challenge for the retail sector. Gen Al promises
to transform unstructured data into knowledge,
subsequently crafting actionable insights.

6/)27 53%
Content and creativity: The technology can help @
predict emerging trends and act as a co-pilot for

design teams, ensuring that designs and promotions 35%
are always a step ahead.

Intelligent process automation: All process-
heavy steps in the value chain such as inventory
management, supply chain logistics, and customer mHigh M Medium Low
service can benefit from heightened Auto-GPT

capabilities enabled through Gen Al.

Marching to retail's new beat Retail: What facets of your business
would Gen Al impact? (Mark all that apply)

The World Economic Forum'’s projections underscore
Gen Al's transformative potential. Current retail
investments in Al, pegged at USS5 billion, are
expected to soar to US$31 billion by 2028. The
bellwethers in the retail industry globally are already
exploring Gen Al for various applications - fraud
detection, crafting persuasive advertising content,
enhancing personalization in product offers, and even
deploying personalized virtual shopping attendants.

Take the example of eBay, which employs a Gen Al
ShopBot to fine-tune the shopping experience. This
Al-driven assistant aids customers in sifting through
eBay's vast catalogue, ensuring they find exactly
what they seek.

6%

~ Driving
innovation
Revenue
Other

acceleration

Walmart, a retail behemoth, has incorporated Gen
Al in several spheres. Beyond using a Gen Al-driven
chatbot for customer service, they are deploying
the technology for inventory management and to

—_
88
c
0.2
Do
S o
O x
o

Cost reduction
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Gen Al impact in retail

Product

Design and
Research

o

r Product
. innovation and
. features research

Product and
packaging design

Materials and
- Ingredients
Research

1
e
1

1
1

Procurement,
Manufacturing
and QA

l

Knowledge
management

and training for
Factory workforce

Supplier contract
and document
intelligence

Self serve insights
for Supplier
performance

- Ingredient

substitution
recommender

- Logistics and

Sales and
Marketing

l

Self serve
insights for sales
performance
and marketing
performance

Market research and '
product category
insights

- Personalized

marketing content
for digital channels

s
]

- Content creation

for blogs, posts,
product descriptions !
and listings '

Store
Operations
and Staff
Management

i

Gen Al agent for
store operations,

policies, checklists !

and trainings

.- In-store

layout design
optimization

Virtual try outs,
design and
customization

Consumer buying

journey aide - In

store virtual
agents

Buying
Experience
and Service

l

Integrated shopping
experience with
product info and
search, reviews,
order, payments, etc.

Product
recommendations
and curation

- After sales support

for warranty,
returns and refunds,
exchange, repair

- Contact Center

agent support,
service technician

. inventory tracking
: : and optimization

refine their supply chain. Then there is Nordstrom,
synonymous with luxury retail, harnessing Gen Al to
decode and analyze heaps of unstructured customer
data, gleaning insights that drive their strategy.

In India, the survey reveals that while a small 6% have
already implemented Gen Al, a staggering 71% in

the retail sector plan to adopt it within the next 12
months, underscoring its perceived value.

For India, a nation that boasts of a vast consumer
base coupled with an emerging digital ecosystem,
the time is ripe to intensify the adoption of Gen Al in
retail. By 2025, Gen Al could potentially elevate the
retail sector’s profitability by 20%. The technology
does not just reduce overheads but can significantly
increase sales through tailored consumer
experiences. Even local retailers can provide
‘hyper-local’ personalized shopping experiences

by integrating Gen Al tools. This along with its IT
prowess, India could emerge as a global nucleus for
Gen Al retail solutions.

The vast potential of the technology can, however,
be harnessed only after circumventing the significant
challenges in store. A large majority of organizations
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training and
knowledge
management

in the survey, around 80%, indicate a low-to-
moderate level of readiness to harness Gen Al's
benefits. Their two main challenges are unclear use
cases and skills-gap. Hence, at present, the preferred
mode of implementation is via a partnership with
external tech providers

Retail: When are you likely to
implement your first Gen Al solution?

6%

23%

©

m Within 1 year mImplement by year 3 or later

Already implemented



Retail's dilemmas: privacy
and ethics

Accompanying the wealth of insights that Gen Al
offers is the pressing issue of consumer privacy,
and retailers must tread cautiously. For instance,
while it might be tempting to leverage location
tracking in stores to offer real-time promotions,
how would consumers feel knowing they are being
constantly monitored? Would they view this as a
value-added service or an invasion of privacy?

Ethical considerations also extend to the
transparency of data usage. Customers often provide
information without a clear understanding of how it
will be used. Thus, retailers employing Gen Al tools
need to ensure transparency, making it clear to
consumers what data is being collected, why, and
how it will be used.

Additionally, biases in data present another
challenge. If a particular demographic is over-
represented in ratings and reviews, purchase
histories, social media posts, and algorithms might
inadvertently favor that group, leading to skewed
product recommendations and marketing strategies.
Retailers must be vigilant in ensuring their data pools
are truly representative and free from inadvertent
biases.

While Gen Al presents revolutionary opportunities for
the retail sector, it also comes with the responsibility
to respect and protect consumer data, ensuring that

innovations enhance, rather than compromise, the
shopper’s experience.

The retail sector, renowned for its dynamism, stands
at the cusp of an Al-driven transformation.

With Gen Al, the industry is looking at an overhaul of
the entire retail experience - from procurement to the
point of sale - and all are looking at the Board, CEO,
and CIO to take the lead in driving an organization’s
Gen Al strategy.

As we move into this future, it is crucial to balance
innovation with ethical considerations. @

Retail: How do you envision executing
your organization’s strategy in the
context of Gen AI? (Mark all that apply)
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Healthcare
and Life
Sciences

Gen Al will have a very high impact on
the Healthcare and Life Sciences value
chain, with the potential to benefit
every aspect — from clinical services to
customer operations.

<:> In India, select healthcare
organizations are piloting the use
of the technology in controlled
environments to ensure accuracy
before larger deployment

<:> Gen Al applications are contributing to
the Life Sciences sector in many ways,
including drug development, highly
targeted therapies, supply and demand
planning, and operational efficiency
improvement

lobally, Al has ushered in a transformative
Gra for the Healthcare and Life Sciences

sector. It holds the potential for catalyzing
drug discovery, aiding clinical trials, enabling
precision medicine, and streamlining healthcare
operations. Al-powered algorithms can adeptly
analyze vast datasets, identify potential drug
candidates and curtail development timelines and
costs. Personalized treatment recommendations,
rooted in patient data, have markedly enriched
healthcare outcomes.

The Healthcare and Life Sciences sectors have

been relatively conservative in adopting digital
technologies. Gen Al may change that with its ability
to reduce the demand-supply imbalance caused by
acute shortage of clinical and non-clinical talent in
the Indian healthcare system. Almost 60% of our
survey respondents from the Healthcare and Life
Sciences sector believe that Gen Al will have a very
high impact on the entire value chain, making it more
efficient and responsive to market dynamics.

In Healthcare, Gen Al holds the promise of benefiting
every facet of the value chain, from clinical services
to customer operations and branding.



Similarly, in Life Sciences, the potential of Gen Al
applications have to become too compelling to
disregard. It is poised to expedite the assimilation of
cutting-edge technologies across the value chain.

Healthcare and Gen Al

In the healthcare arena, the enduring principle of
"Primum non nocere” - meaning “First, do no harm”
- has historically acted as a steady hand, steering
the industry away from hastily adopting emerging
digital technologies within clinical settings. However,
the COVID-19 pandemic has rapidly pushed the
integration of technology into healthcare. The value
of digital tools, including online appointments,
remote monitoring, and Electronic Medical Records
(EMR), has been resoundingly endorsed by
healthcare professionals and administrators alike.

In India, foundational systems like Hospital
Information Systems (HIS), Electronic Medical
Record (EMR), Picture Archiving and Communication
Systems (PACS) and Enterprise Resource Planning
(ERP) have become staples among major players in
the Healthcare sector. Yet, adoption of Al in areas
such as decision support, medical imaging, and
precision medicine is a recent development.

This delay is attributed to the vast reservoirs of
sensitive and unstructured data scattered across
various disjointed systems in healthcare settings,
which have hindered the application of advanced
technologies like Al. In this scenario, Gen Al is poised

to be a potential game-changer for Indian healthcare.

In an environment marked by significant demand-
supply disparities and a severe shortage of both
clinical and non-clinical talent (e.g., only 64 doctors
per 100,000 patients compared to the global
average of 150 per 100,000), Gen Al holds the
potential to augment the healthcare system'’s
capabilities and accelerates the transformation of
diagnostics, treatments, and patient care.

In the US, numerous hospitals are testing Gen Al
applications to address patient inquiries, aggregate

Healthcare and LS: When are you likely
to implement your first Gen Al solution?

28%

©

48%
24%

B Within 1 year M Implement by year 3 or later

Already implemented

Healthcare and LS: How would Gen Al

impact your organization’s workforce?
(Mark all that apply)

84% ()
60% { J
o

40%

Productivity increase
Amplify existing workforce
potential as new
opportunities emerge
Upskilling

Job displacement due

to automation

No impact

patient data for informed decision-making, predict
disease risks, and create personalized care plans.
Nevertheless, an air of cautious observation
pervades most healthcare institutions, indicating that
the widespread adoption of Gen Al in Healthcare may
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Process for OPD visit using Gen Al

Current process
- > >

Nursing assessment
form filled by the

nurse in hospital

Process reimagined with Gen Al
- > >

Reduced
documentation
burden, wait time

»  24-hour support and >
query resolution

»  Reduced dependency
on call center or >
human interaction

More patient-nurse
face time

»  First hand, accurate »  Improved efficiency
information captured and optimized
in detail workforce

Nurse uses summarized
medical history

to complete initial
assessment at OPD

Gen Al chatbot assists in
triaging and appointment.
Patient records voice notes,
uploads reports and Gen Al
tools analyze into text

progress more gradually than in other sectors. Some
organizations in India are already experimenting
with and piloting this technology in controlled
environments, with the aim of building trust and
ensuring accuracy before deploying it in real-world
scenarios.

A particularly compelling area where Gen Al is poised
to have substantial impact is traditional outpatient
(OPD) patient journey and clinical documentation.
Gen Al tools can simplify the appointment booking
process by aiding patients’ search for a suitable
doctor and book appointments. Gen Al co-pilots can
help nurses and physicians efficiently summarize
clinical data and summarize findings, which
substantially curtails time spent on administrative
tasks and allows them to focus on patient care and
treatment.

Many Healthcare leaders caution that the adoption
and implementation of Gen Al would be challenging.
While concerns revolve around potential job
displacements, leaders are clear that Gen Al will not
replace the core healthcare workforce but improve
their efficiency and hence release more supply

in the healthcare system. In conversations with
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Physical or digital
prescription written
by doctor

Doctor consultation

»  Accurate high-quality » Increased conversions

[meaicalisummany > Reduced revenue

Increased productivity leakages

and output »  Structured clinical

history available in

> Improved EMR EMR for analysis

adoption
» Improved compliance

. and outcomes
Conversational Gen Al

tool captures clinical
information by identifying
cues and blocking white
noise to draft medical
record or prescription

Real time digital prescription
available in EMR and patient
app. Gen Al takes medicat-
ion, test data from prescrip-
tion to send auto reminders

Healthcare CIOs, while 80% of them acknowledged
that their organizations are not yet fully prepared
to embrace this technology, they expressed a keen
interest in establishing the necessary infrastructure
to lay a robust foundation for embracing innovative
technologies within the sector. Challenges such as a

Healthcare and LS: How would you rate
your organization’s readiness to benefit
from Gen AI?

B Medium Low

H High



Gen Al: lllustrative use cases from clinical services to customer operations and branding

Clinical
Services and
Operations

Branding and

Community
Outreach

Customer
Service and
Experience

Non-Clinical Audit and
Operations Compliance

Clinical Targeted Digital Frontdoor Insurance: Billing Identification of
Documentation Marketing and for Self-Service and Query Compliance Gaps
sz Doer(t:|5|on Elelg In-hospital Resolution Preventive Flags
PP On-the-go engagement HR Operations - .

. . Digital Forensics
Personalized Care content creation
Plans Contact Centre Revenue Cycle and Fraud

Personalized Co-pilot Management Detection

Patient Monitoring engagement

and Outcome
Prediction

dearth of adequate skills and understanding within
the existing ecosystem, coupled with reservations
regarding result accuracy, feature prominently as
apprehensions among industry leaders. Moreover,
concerns pertaining to data privacy, cybersecurity,
and the potential for biased responses underscore
the imperative to mitigate these issues before
embarking on this transformative journey.

Life Sciences and Gen Al

The transformative impact of Al on the Life Sciences
sector is large, ranging from catalyzing drug
discovery, clinical trials, and enabling precision
medicine to streamlining healthcare operations. Al-
powered algorithms’ ability to analyze vast datasets
and identify potential drug candidates is dramatically
curtailing development timelines and costs.

Global pharmaceutical companies including Pfizer,
Sanofi and Merck KGaA are using Gen Al tools

for lead identification and drug discovery. Merck,
for instance, is harnessing Gen Al to revolutionize
drug discovery through its platform, ADDISON™,
Meanwhile, Pfizer is leveraging Gen-Al-powered
chatbots to deliver personalized messages to clinical
trial participants. Novartis is creating personalized
recruitment materials for clinical trials. Companies
like Janssen and Merck are using Gen Al tools for
drug designing. Data analysis and integration to
identify patterns, potential biomarkers, using Gen
Al to screen molecules that interact with target

proteins, repurposing existing drugs and predicting
side effects are some applications where Gen Al can
potentially assist R&D and drug discovery before
moving to clinical trial stage.

Further, with Gen Al's ability to quickly analyze and
interpret vast amounts of data, protocol designers
can predict the roadblocks in trial protocols from
the beginning and enhance clinical trial efficiency.
It is also likely to impact regulatory compliance
procedures (by automating and simplifying risk
assessment)and the audit and monitoring process.

In India, Gen Al use cases and breakthroughs have
been mostly patient centric and witnessed in or
confined to customer growth. The expansion of
biotech incubators and start-ups is expected to play a
key role in driving the growth of the Indian biopharma
industry and they are likely to be early adopters of Al
and Gen Al tools.

While the Indian Life Sciences enterprises initially
exercised caution regarding Al adoption and trailed
other sectors, numerous Gen Al applications are now
contributing to drug development and highly targeted
therapies, which is likely to put India in the global
clinical trial map. There is a likely fast followership in
Gen Al in process optimization across value chains,
such as supply and demand planning and operational
efficiency improvement, to enhance the efficiency
and productivity. Life sciences companies have to
focus on creating co-pilots in many of the above
areas and bring in necessary skills into new ways

of working.

51 The Aldea of India



Technology
Serviees

Gen Al has the potential to transform
the way tech services companies build
products and deliver services

O Tech services firms are embracing
Gen Al solutions to enhance customer
experience and delivery productivity,
drive operational excellence, and
identify new revenue opportunities

Q Gen Al is "eating” software; tech
services companies will need to
reinvent themselves to remain
relevant and competitive as Gen Al
democratizes innovation

From back office to Gen Al frontiers

India’s technology services sector has been playing a
critical role in serving as the back, middle and front
office for the world's largest companies over the
years. From delivering business process management
to application development and maintenance services
to digital transformation and technology innovation,
the Indian IT/BPO sector has emerged as a trusted
technology partner for mission-critical public and
private sector initiatives globally. In the face of
current macroeconomic headwinds and inflationary
pressures, the sector is helping clients cut costs

and enhance efficiency through consolidation and
outsourcing. It is no surprise, therefore, that Gen Al
has quickly become a strategic imperative for all tech
companies. They are rapidly embracing Gen Al, with
significant investments, to ensure they can leverage
the potential of the technology as it matures.

Over two-thirds of the tech CXOs in the study said
Gen Al would have a significant impact (medium

to high) on their business, with about 86% having
already implemented Gen Al or looking to implement
it within a year. Many believe that Gen Al will bring
about the biggest shift in enterprise technology

over the next several decades, since intelligence

is now a core component of the architecture. This
has profound implications for business and society,
including new risks and high-value opportunities.



Transforming the Indian tech sector

The tech sector executives we surveyed believe
that Gen Al's impact will be most significant in three
areas: customer experience, delivery-productivity
and internal efficiency, and revenue uplift. They
also argue that to realize the Gen Al opportunity,
proactive risk identification and mitigation is
paramount.

Customer experience

Gen Al can enhance customer experience in the
areas of knowledge management, conversational
applications, and content creation. These capabilities
can help tech services companies drive value for their
customers by:

1. Better self-service experience through advanced
classification and summarization capabilities of
LLMs, multi-language capabilities and text-to-
voice solutions

2. Offering contextualized and hyper-personalized
customer experiences by being well-informed
regarding customer interactions and behaviors
across their end-to-end journeys

3. Augmenting teams to deliver better experience
through collaborative intelligence and driving
enterprise value through an optimal task mix of
humans and machines

Indeed, Gen Al has the potential to disrupt existing
customer service approaches by understanding
complex inquiries. In a recent Stanford-MIT study
of a Fortune 500 tech company, a Gen Al-based
conversational assistant was introduced in a
staggered manner, using data from over 5,000
customer support agents. Access to the tool
increased productivity (issues resolved per hour), by
14% on average. For novice and low-skilled workers,
the improvement was 35% but with minimal impact
on experienced and highly skilled workers.The Al
model also disseminated the best practices of more
able workers and helped newer workers move down
the experience curve. In addition, Al assistance

Tech: How do you view the implications
of Gen Al on your business?

9%

23%

©)}

68%

B High B Medium M Low

Tech: When are you likely to implement
your first Gen Al solution?

14%

54%

32% @

B Already implemented m Within 1 year

m Implement by year 3 or later
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Technology Services

improved customer sentiment, increased employee
retention, and led to worker learning. In their paper
named ‘Generative Al at Work’, the authors of the
study (Erik Brynjolfsson, Danielle Li and Lindsey

R. Raymond) argue that these gains occurred
because Gen Al systems captured and disseminated
the behavior patterns that characterized the

most productive agents, including knowledge

that had eluded automation from earlier waves of
computerization.

Productivity and internal efficiency

Companies are also leveraging Gen Al to enhance
delivery productivity and operational efficiency.
The technology is impacting a host of areas,
including application development, infrastructure
management, and data engineering, as well as
support functions like sales, marketing, and talent
operations on the other. During our conversation

with tech services companies, many shared they are

focusing on application development and sales as
key areas for near-term gains.

Value impact estimates of Gen Al on key areas

=== Delivery Functions =

— | Application 0 0
_'@"_ development

and support

High-impact areas
Incident management;
troubleshooting and
remediation

High-impact areas
Automated code; code
refactoring; testing; code
modernization; documen-
tation; response mgmt

Infrastructure
and operations

@) Digital*

High-impact areas
Data engineering; data
intelligence; workload
modernization

Application development

Gen Al is proving to be a valuable tool to reimagine
application development. It is expected to transform
the way applications are developed, engineered,
and optimized. Enterprise-grade machine learning
applications, which used to take 6-12 months to be
up and running, can now be built and deployed in

a few weeks, reducing the development time costs
significantly.

Companies are leveraging Gen Al in multiple ways:

» As atrusted code assistant: This involves
integrating Al recommendations into the code
development process or providing suggestions
on the sample code for a given functionality.
Code assistants can help in the auto-generation
of the boilerplate code. The GitHub Co-
pilot is a good example of this and provides
recommendations and suggestions as developers
type. Gen Al can suggest code optimization
(refactoring) and make changes to the code to
improve readability and maintainability.

» Modernizing legacy code: This involves easing
the migration of a large codebase from an older

BPM

High-impact areas
Business model trans-
formation; process
optimization; customer
experience

20'50% Value uplift 20'30% Value uplift 20'30% Value uplift 30'50% Value uplift

=== Support Functions s

D/’”H Sales Tlw

D =

L1

Marketing

High-impact areas
Marketing strategy;
content generation

High-impact areas
Pre-sales; sales operations;
proposal development

9 @ management

High-impact areas
Talent acquisition and L&D

Workforce
==~

High-impact areas
Contract generation and
analysis; forecasting; reporting

Other

30-40% value upiitt | 20-30% value upiitt § 20-30% value upiift 30-40% value upiit

* Cloud, Data and Analytics (D&A), Digital Engineering Source: EY Research & Analysis
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language to a modern language. Tasks such as
code translation can offer significant benefits.

» Generating documentation and test cases:
This involves documenting code functionality -
whether creating documentation for the existing
code or code change summarization. This leads
to significant cycle time gains and helps in
onboarding new developers. During the testing
phase, Gen Al can assist in generating unit test
cases and test scripts, debugging, executing
automated cases, and logging defects or errors.

Indeed, tech services companies have started
realizing the benefits of Gen Al applications in
software development life cycle (SDLC) through
accelerated developer velocity and learning, reducing
software quality issues, and code suggestions

in real time.

One company in our study reported a developer
productivity increase of up to 75% depending on the
use case complexity and the developer's expertise-
level. These benefits spanned across the entire life
cycle, from planning and design, to coding, testing
and building/deployment. Gartner projects that by
2025, 80% of the development life cycle will involve

Gen Al code generation, with developers validating
and orchestrating components and integrations. Tech
services companies can automate developers' most
tedious workloads such as unit testing, generating
documentation, code translation, and refactoring
using Gen Al, freeing up teams to focus on more
complex and strategic work.

Sales efficiency

Sales professionals in tech services companies
spend significant amount of time in generating,
extracting, and analyzing sales data. There is always
a heightened desire to access on-demand data and
insights from sales teams, so that they can spend
less time on accessing and collating information

and more time on customer interactions and closing
deals. Gen Al's ability to interpret, learn, link, and
customize data coupled with Al co-pilots driving lead
generation and customizing sales material, hold the
promise of significantly enhancing the productivity
and performance of sales professionals.

In conversations with tech services companies,
it emerged that many are planning to infuse Gen
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Al solutions to enhance sales effectiveness. For
instance, one company reported a 35% productivity
enhancement, faster deal closures, and improved
client satisfaction as a result of infusing Gen Al in its
pre-sales process.

Revenue uplift

Across sectors, companies widely acknowledge

that they need to embrace the technology shifts
required for Gen Al adoption and new value creation.
However, they are at different stages of adoption,
depending on the headroom for value-generation and
the maturity of managing Al-related risks. Most are
experimenting, trying to uncover areas where the
benefits could be scaled from a business case and
ROI perspective. This presents an opportunity for
technology services players to offer Gen Al-related
products and services.

Several tech executives we spoke to stated they are
creating assets and targeting B2C companies and
knowledge-driven enterprises for initial pilots and
‘quick wins'. While big bets are being placed in the
Retail, Consumer Products, Banking and Financial
Services, Health and Life Sciences sectors, they are
engaged in use-cases across all sectors. Initial wins
are small but as Gen Al increasingly becomes an
essential part of enterprises’ technology spending,
there will be an opportunity for tech services
companies to further uplift revenue. In fact, as per

Improve knowledge
management

Improve lead generation
and win rates

Gen Al for

Effectiveness

Improve sales
reporting
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recent Bloomberg estimates, the Gen Al focused IT
services market opportunity is expected to grow at
100% CAGR and reach about USS$ 86 billion over the
next decade. Currently, typical areas of engagement
include hyper-personalization, customer insights and
support, software engineering, document/content
generation, and regulatory compliance. The longer-
term vision is to use Gen Al for envisioning and
building entirely new operating and business models.

Gen Al market opportunity for
IT services companies includes
advisory services, cloud and
data infrastructure, LLM
infrastructure, applications, and
custom solutions and services

Our interview revealed that while current client
conversations are encouraging, the rate at which use
cases are pivoting into production is slow. Customers
are excited about exploring Gen Al for value creation
but are cautious in making strategic decisions

about infrastructure, LLM ownership, applications
development, and governance.

While the net-new revenues from Gen Al projects
may take time to scale, the near-term impact would
likely be seen in increased cloud and data spends
from customers. For instance, it is estimated that

Guiding sales

professionals

Draft sales emails

Forecast sales
and revenue




Tech: What risk worries you the most in
adopting Gen AI? (Mark all that apply)
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only about 50% of the Forbes 2000 companies have
adopted cloud so far. Few enterprises have a digital
core and a data foundation that is flexible, scalable,
and efficient - keys to fully realizing Gen Al benefits.
To realize the Gen Al opportunity, there will be an
impetus to leverage cloud technologies and build
next-generation data infrastructures.

New revenue opportunities
include Gen Al strategy-
roadmap, system integration,
prompt engineering and risk
management

In addition, technology services companies will

also play a key role in assisting their customers

with expertise in developing foundation models

and fine-tuning their effectiveness for specific
enterprise solutions, including redesigning and
modernizing applications and products by infusing
Gen Al capabilities. New revenue opportunities will
emerge in advisory, application development, system
integration, prompt engineering and

risk management.

Tech: What is your perspective on the
regulation of Gen Al in the industry?

48% c

25% B
20% L < 12

5%
2%

Government develops
regulatory framework
Regulation standards
set by industry
associations

Self regulation by
organizations

Others

No regulation is
needed

Technology'’s tightrope walk

The progression of Gen Al is like an unfolding chapter
in the grand narrative of the technology sector. While
it promises transformative change, companies are
cautious about potential pitfalls. Gen Al can generate
insights from structured and unstructured data,
making sense of patterns invisible to the human eye.
However, over-reliance on Al could reduce human
oversight and lead to biased or unethical outcomes.

Data security and privacy are key concerns along
with worries around safeguards in areas like

bias, accuracy, and transparency. Amid evolving
regulations, tech companies face the challenge of
building trust. In the survey, for instance, most agree
on the need for Gen Al regulation but differ on who
should lead - 48% tech services companies suggest
the government, 25% prefer industry associations
and 20% prefer self-regulation.

Gen Al is a major disruptor, and how tech companies
navigate its risks and rewards will shape their future
relevance in the business world.
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Mediy&

Entertainment

<—> India has the potential to become the
behind-the-camera processing hub of
the world

Q The impact of Gen Al will be felt across
the entire M&E value chain, though
not all links of the chain will see equal
impact

O Driving creativity stands out as
the primary area where Gen Al will
influence the M&E sector, suggesting a
holistic change across its value chain

en “The Gemini Man" debuted globally in
2019, the ripple effects of its technology
reached Indian shores, inspiring awe.

The digital portrayal of a younger Will Smith, crafted
meticulously by WETA, showcased what might soon

be possible. The technology pioneered in the movie

seems outdated barely five years later.

Today, Gen Al holds the promise of creating even
more realistic digital twins of actors at a fraction of
the effort and money.

The Media & Entertainment (M&E) sector has always
been an early adopter of new technologies to create
visual magic.

Capturing data and using Al to analyze what the
viewer likes to suggest new content has long

been used by Netflix, Amazon Prime, Disney and
others. The Al algorithms get increasingly better
at predicting new movies a viewer will watch and
are far superior to the sole intuition that legendary
producers of yore depended on.

Many gaming companies started using Al and
technologies such as augmented reality, virtual
reality and mixed reality quite early. Even the news
industry uses them heavily - both for content
creation and for research, checking plagiarism and



spotting fake news. Several TV channels in India and
abroad are experimenting with Al-generated anchors
to present news in some programs.

Al, Al everywhere

EY's research shows that Gen Al will impact the
complete M&E value chain from the heart of the
sector (content creation) to content management
and engagement. It will thus enable a whole new
paradigm of monetization opportunities. The survey
points to the top three applications of Gen Al

being Content Development (92%), Product
Development/design (69%), and Customer
Engagement (65%).

In some spaces, we are seeing companies starting to
leverage Gen Al already:

Digital composition: Gen Al's integration opens
novel avenues, evident in content creation, animation
and VFX. Al accelerates real-time VFX rendering,
reshapes sound design with adaptive soundtracks,
facilitates real-time clip extraction, and introduces
innovations like virtual news presenters and Al-
powered film restoration. Automated, context-aware
captioning is revolutionizing subtitles.

Personalized experiences in gaming: Al plays
pivotal roles from ensuring that characters

have human-like behaviors to predicting player
movements. For immersive gameplay, it crafts hyper
realistic game environments, auto generates levels,
and creates adaptive personal narratives.

Music: Gen Al is reshaping user experience. Spotify’'s
"Discover Weekly" harnesses Al for tailored playlist
recommendations. Al's role in music creation is
growing as seen with AIVA's machine learning
compositions and Disney's “Kinect Land” that
produces adaptive game soundtracks. Al assists

in generating accurate music, metadata tags, and

in transforming text prompts into music, as with
Google's music language model.

M&E: To what extent is your organization
likely to adopt the following applications
of Gen AI? (Mark all that apply)

92% &)

69% &)
65% £0)

Content development

(e.q. personalized marketing)
Customer engagement

Product development/design

58% &9

Knowledge applications
(e.qg. sales co-pilot)
Coding applications

27% &)
23% &)

IT automation/cybersecurity

M&E: How would you rate your
organization’s readiness to benefit from

Gen AI?

Worker augmentation

8%

Unsure

H High

B Medium

Low
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Gen Al's impact will be felt across the M&E value chain

Market Monetize
Content (ads,
subscription)

Schedule and
Distribute

Produce Engage with

Consumers

Content Content/

Media & Entertainment Sector

Content

Understand, respond to conversations

Platforms

Personalized Chat bots for Information Continued Live interaction
content platform/ package on content, conversation post with viewers on
elements for sales to customers subscription ad display, answers reality shows
audiences plans, etc. to queries, enabled

Personalized
news feeds

Improved
recommendations

Convert unstructured data to structured data

transactions

Personalized
game/ virtual
environments

Creation of Compliance to Development of Automated Written or
budgets from content requlations media plans* scheduling of diagrammatic
scripts* across countries* . release orders* inputs from
Fact-checking
consumers

Scene develop-
ment, shoot/
sequence
planning*

Enhanced search* |

Summarized
research

Creating content

Auto tagging*

Rights
management*

Improved image,
video, audio and
textual search,
with context*

for news and
information*

Creation of custom
subscription plans

Specific feature-
led advertising
with search results

for product
development

Automatic
storyboarding

Creation of “first Auto-formatting Creation of Custom Auto dubbing,
cuts” of stories, content to align custom marketing messaging* translating,
screenplays, with different collateral, . sub-titling*
. . Real-time ad
songs, artworks* formats, devices thumbnails, . . R
§ N insertion* Auto highlights

and platforms offers

Automated VFX/ packages*
. . . Content
SFX Conversion Social media . .
.. " restoration* Syncing of
. -, of stories into content . .

Consistent writing . lip and facial

different styles,
styles* movement*

lengths, formats*

Generating Personalized
L Game-level

audio-video . avatars,
generation .

content, game generative

environments, character

high-quality design*

backgrounds*
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Redefining the future:
Opportunities and apprehensions

It is compelling to note that approximately half of

the respondents have already implemented Gen Al,
with the other half planning to do so within the next
12 months. However, there seems to be a feeling

of unpreparedness, with around two-thirds of the
respondents indicating a low-moderate level of
readiness to leverage Gen Al's benefits. Skills gap and
unclear use-cases emerge as pressing challenges.

Gen Al will impact the
M&E value chain from
content creation to content
management and engagement,
creating a whole paradigm of
monetization opportunities

While the global industry will benefit from

Gen Al, India has the chance to gain disproportion-
ately if it can capitalize on building expertise in Gen
Al quickly. If India takes the first-mover advantage in
the following areas, it can create a huge impact.

Hub for content processing: India can aim to
become the behind-the-camera content processing
hub for the world.

Content compliance: These services have been
growing explosively along with the increasing
popularity of user-generated content, proving an
opportunity to build a services layer on top of all
content produced globally, including in creation and
moderation, scheduling and distribution, as well as
monetization.

To manage content that is being used increasingly
across countries and languages due to the growth
of global OTT platforms, the use of dubbing, sub-
titling, multi-language search/ content discovery,
multi-linguistic recommendation engines, etc., have
become prevalent and will need significant efforts to
create models and implement them at scale.

organization’s workforce?
(Mark all that apply)
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M&E: How would Gen Al impact your

No impact

M&E: When are you likely to implement

your first Gen Al solution?

46%

©

8%

46%

B Within 1 year M Implement by year 3 or later

Already implemented
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Unstructured data; multi-structured business models
Benefits of Gen Al on M&E companies span across content creation, monetization and engagement.

N

Improved monetiza-
tion of content
Monetizing each piece
of content better in our
multilingual country
and globally.

VR environment.

N

Workforce redeployed through Content production

assisted creativity efficiencies
Workforce will be re-jigged to As Gen Al begins to
provide Gen Al support to creative; : create a ‘first cut’ of
resources and decision-makers, content ideas and is
while those involved in lower-in- used to generate
tensity, repetitive tasks will be content, per se, the
replaced by automation, leading time and cost of

to significant people cost production can come
rationalization. down by 20%-25%.

Ethical quandaries and the
road ahead

The fervor with which the M&E sector has adopted
digital technologies earlier, and the excitement of
Gen Al, has also resulted in concerns. So, while
about two-thirds of the respondents believe that the
productivity increase and amplification of existing
workforce potential would impact the workforce
positively, there is apprehension around the risks
related to Gen Al. Hallucination and biased responses
stand out as the most critical risks posed by Gen Al.

About 95% of respondents believed that requlation of
Al is required. Of these, half expected that regulation
standards set by industry associations should be
implemented to mitigate these risks.

The Gen Al wave in India's media sphere, though
promising, brings forth myriad challenges.

Deeper audience engagement
Enabling engagement with
audiences in a personalized
leading to additional revenue
streams. For example, facing
the exact same ball being
bowled in a cricket match, in a

Personalized advertising and real-
time incremental inventory
Custom-built personalized advertis-
ing to drive more efficient messag-
ing and improve advertising
effectiveness. Ability to insert
advertising into live content streams
can increase revenue potential.

Infinite talent
shelf life

Gen Al can increase
the shelf life of
artists infinitely,
enabling artists to
never age and even
‘act’ or ‘sing’ after
their demise.

Moderated user-generated
content (UGC)

Gen Al will enable techniques to
identify and cut (or suitably
modify) content that does not
comply with the platform or a
country’s guidelines, resulting
in more acceptance of UGC and
the ability to create safe global
UGC platforms.

Intellectual property debates rage, with questions
about Al's creative ownership and rights of human
creators. Data protection, especially with India’s vast
consumer base, becomes paramount. Balancing
innovation with ethical considerations is crucial.

While such fears are normal, given the capabilities
demonstrated by Gen Al tools, it is far more likely,

as our survey suggests, that rather than Gen Al
supplanting humans, it will be ‘humans + Gen Al' that
will boost productivity, bring greater visual and audio
magic, and help improve monetization of products
and services.

In conclusion, as India's Media & Entertainment
sector stands at the cusp of a Gen Al revolution,
the journey ahead, while challenging, is replete
with opportunities. With the right blend of policy,
innovation, and ethical considerations, a new era of
Indian storytelling beckons.
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Gen Al promises to revolutionize the
Government and Public Services (GPS)
sector in India through automation,
innovation, and enhanced citizen
engagement, backed by cutting-

edge technology initiatives and a
commitment to Al ethics

Gen Al's potential to transform
diverse sectors is poised to improve
government service delivery, leading
to greater efficiency and accessibility

Striking a delicate equilibrium between
transparency and data privacy is a
substantial hurdle as India adopts Gen
Al, requiring focus on ethical principles
and public trust

Reimagining governance with Gen Al

Gen Al holds significant promise for transforming
the Government and Public Services (GPS) sector
by automating tasks, enhancing policy analysis,

and promoting transparency. It can streamline
operations so that citizens have access to data and
get a personalized experience. The technology is
poised to usher in an era of efficiency, innovation,
and improved citizen engagement, ultimately leading
to a more responsive and effective government. In
our survey, about 70% of respondents from the GPS
sector see a medium-high impact of Gen Al on their
functioning while about 50% expect to implement
Gen Al in the next 12 months. Most believe that Gen
Al will have the highest impact on driving innovation
in the government sector as well as enhancing
citizen experience.



Shifting the sectoral paradigm

The Government of India is committed to the
adoption of Al and has been actively harnessing
cutting-edge technologies such as 5G, Al and
blockchain with the support of specialized
committees under the Ministry of Electronics and
Information Technology. The National Program
on Artificial Intelligence also underscores India’s
commitment to transformative technologies,
cementing its position as a vanguard in ethical Al
innovation and implementation.

Gen Al is expected to have a significant impact

on various departments and functions of the
government across multiple impact levers, ranging
from data driven decision making, enhanced citizen
engagement and access to services, to driving overall
efficiencies across processes.

There is a wide range of areas in which innovation
can be mobilized further to improve specific citizen

services by improving operational efficiency,
transparency and access to information, among
others. It has become imperative for the government
to embrace Gen Al to remain competitive, generate
new economic growth, drive social progress, and im-
prove the health of our environment.

Citizen Centricity

Educational tools through Al: Al algorithms can
analyze individual performance, learning styles and
preferences to create customized learning modules
and materials. From a government, this enhances
resource efficiency, minimizing waste and offering
valuable insights to be used in educational policy.
Citizens benefit as students enjoy a more engaging
and effective learning experience, fostering improved
performance and personal development.

Al in healthcare accessibility: Al-driven platforms
provide remote diagnostics and personalized
healthcare recommendations, especially valuable
in rural or underserved communities. From a

Key ways in which Gen Al can impact the GPS sector

Multi-Lingual Communication:
Real-time language translation,
ensuring seamless communication
across diverse populations.

Data Informed

Decision Making:

Utilize Al-generated insights
to support evidence-based
policy decisions by
analysing and interpreting
large datasets.

Efficient Policy Drafting:
Leverage Al to aid in drafting
policies and legal documents,

speeding up the process while
maintaining accuracy.

Impact
Levers

Enhanced Citizen Engagement:
Engage citizens effectively

with personalized Al-generated
content, improving communication
and participation.

Predictive Risk
Assessment:

Implement Al models to
identify potential risks and
predict trends, enabling
proactive governance
strategies.

Automated Report
Generation:
Streamline report
creation through Al
automation, reducing
manual effort and
ensuring consistency.
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government standpoint, Al-driven platforms alleviate
strain on healthcare systems, enhancing resource
efficiency and reducing costs. Citizens, especially in
remote areas, get improved access to healthcare.

Al in environmental management: Al can be used
for predictive analysis in environmental monitoring.
From a government viewpoint, Al enhances
environmental monitoring, informing effective
policies and proactive planning to avert crises,
conserving resources and safeguarding public health.

Citizen protection

Predictive policing: One of the benefits is predictive
policing by law enforcement agencies. Al's

analysis of crime patterns enables identification

of potential hotspots, which leads to optimizing
resource deployment. This proactive approach can
substantially decrease crime rates and enhance law
enforcement efficiency. Citizens benefit from safer
communities and a reduced risk of victimization.

Al-enabled emergency response systems:
Integrating Al into emergency response systems,
such as those utilized in firefighting or natural
disasters, facilitates swift and precise decision-
making in critical situations. Citizens directly benefit
from faster and more effective emergency responses.

Citizen accessibility

Participatory governance - the prime focus of
today's governments - can gain from Gen Al's

GPS: How do you view the implications
of Gen Al on your business?

30%

36%

©
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GPS: What facets of your business
would Gen Al impact? (Mark all that apply)
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GPS: What risk worries you the most
when it comes to Gen Al adoption?
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Gen Al's potential in public services

Need

Identification

Government to
Citizen (G2C)

Data-driven
decision-making
Identifying
success factors

Government to
Business (G2B)

Market research
and analysis

Risk assessment

Scenario
planning

Government
to Government
(G26)

Revolutionize
budgeting
processes

Identifying
success factors

Development
of Program /
Scheme

G2C

Identification of
target beneficiaries

Policy and
regulation analysis

Program design
and structure

G2B

Policy and program
generation

Legal documen-
tation, RFPs,
proposals,etc

Reqgulatory
compliance

Natural language
processing for
documentation

G2G

International
treaties

Crisis management
and contingency
planning

Sustainable
development
planning

Establishing
Delivery
Mechanism

G2C

Online / offline
channels

Inclusion of multi-
linguistic and semi-
literate

Creating personalized
delivery channels

Optimizing delivery
routes

G2B

Personalized
delivery channels

Automating
delivery processes

Communication
and engagement

G2G

Predictive
models

Automation of
activities

Personalized
and automated
delivery

Delivery to
Intended
Beneficiaries,

G2C

Delivery of goods
and services

Virtual assistants

Personalized
learning

Language
translation

Real-time
monitoring

G2B

Proposal and
application review

Localization

Budget
optimization

Real-time
monitoring

G2G

Delivery of goods
and services

Translation and
localization

Real-time
monitoring

Negotiation support

Feedback
/ Impact
Assessment

G2C

Personalized
feedback

Generate surveys
Feedback analysis
Impact assessments

Stakeholder
engagement

Sentiment analysis
G2B

Speeches,
presentations,
reports, etc.

Customized reports
and visualization

Improvement/
recommendations

G2G

Stakeholder
engagement

Detecting fraud

Impact
assessment

Customized
reports and
visualization

capabilities. Vast datasets can be utilized to identify
consensus views and foster data-driven perspectives,
culminating in more effective formulation of policies
and schemes. Automating repetitive tasks would
benefit overworked administrative setups, allowing
more focus on high-priority responsibilities. Gen

Al can also greatly address the ‘Where" and ‘How'
challenges in the lifecycles of social benefit schemes,
ensuring faster and more accurate information
dissemination to the target recipient groups.

The governance process can become more accessible
and citizen-friendly, which contributes to building trust
through higher efficacy of public sector services.

e-Governance: Gen Al can significantly improve
citizen service delivery, especially in citizen-centric
engagements through conversational interfaces and
simplifying data capture and service delivery. The
technology will enhance help-desk functionality by
proactively identifying and addressing issues, thus
reducing support tickets.

Multilingual proficiency and adaptable personas
further enhance user experience. With over more
than 300 departments and close to 2,000 services
currently live on UMANG, Gen Al can be a huge
positive disruptor, giving India another technological
edge over other nations.
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The Economic Opportunity

of Gen Al in India

O India has the potential to add
USS$359 billion to
USS$438 billion to its GDP

on account of Gen Al adoption in
2029-30 over and above its baseline
estimates

<_> This represents an additional
5.9% to 7.2% of GDP in 2029-30

Q Over a period of seven years
(2023-24 to 2029-30), Gen Al's
contribution would translate to

USS$1.2 trillion to

US$1.5 trillion cumulated
GDP impact

<—> Achieving this potential would
provide the Indian economy with
an additional CAGR of

0.9% to 1.1%

India is in a strong position to
harness the potential of Gen Al

India's economy is recognized as the fastest-growing
among major nations by global institutions like the
World Bank and the IMF?. Simultaneously, advanced
economies grapple with issues such as economic
slowdowns, supply shortages, high inflation, and
aging populations. Currently, the fifth-largest
economy in market exchange rate terms, India is
projected to surpass Germany and Japan to become
the third-largest by 2027, according to the IMF. In
purchasing power parity (PPP) terms, India already
holds the third spot.

A report from EY, titled 'India@100: Realizing the
Potential of a US$26 Trillion Economy,’ forecasts
that by sustaining a real GDP growth of 6-6.4%
during the ‘Amrit Kaal', India could become a US$26
trillion economy by 2047-48 in market exchange
terms, attaining a per capita income of US$15,000,
putting it in the ranks of developed countries. Given
the immense capability of Gen Al with respect to

its productivity and efficiency enhancing effects,

its adoption has the potential to accelerate India’s
growth trajectory, enabling it to achieve these
milestones sooner. This necessitates increased
investment in Gen Al, education, and upskilling to
fully capitalize on the demographic dividend.

1 World Economic Outlook, April 2023 and World Bank Global Economic prospects, June 2023
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Sector-wise impact of Gen Al on GVA (2029-30)

Baseline estimated GVA
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Impact on sectoral GVA (%)

Impact on sectoral GVA (X-axis) and additional GVA due to Gen Al (Y-axis) depicted here reflects the mid-point of the

range-bound impact for each sector

A large part of the value added will
be from the service industries

Our methodology for assessing Gen Al's economic
impact on India combines a macro framework with
sector-specific insights across 27 sectors identified
based on the KLEMS database (RBI). These insights
were drawn from EY's sector leaders, based on their
expertise and client interactions regarding the Gen
Al's efficiency effects in terms of cost reduction and
output expansion over the period from 2023-24 to
2029-30. For more details on the methodological
framework, refer Annexure G.

The study indicates that India could experience a
substantial boost in its GDP, with a potential addition
of USS$359 billion to US$438 billion in the fiscal year
2029-30, reflecting a 5.9% to 7.2% increase. Over
seven years (2023-24 to 2029-30), the cumulative
impact on GDP may range from USS$1.2 trillion to
USS$1.5 trillion, contributing an additional 0.9% to
1.1%in annual CAGR.

While Gen Al's positive impact is anticipated across
all sectors, its level of influence in each segment will
depend on factors like feasibility, adoption rates,

the organized sector’s share, and its contribution to
India's economic activity. Approximately 69% of the
overall impact is expected to derive from business
services (including IT, legal, consulting, outsourcing,
rental, etc.) financial services, transportation and
logistics, education, retail trade, and healthcare.

The expected impact encompasses improvements

in employee productivity, enhanced operational
efficiency, and personalized customer experiences.
These sectors, having rapidly embraced digitalization,
are well-positioned to capitalize on the benefits of
Gen Al. The IT sector also stands to gain significantly
from the development of Gen Al platforms and tools
both through productivity gains and through more
revenues from its clients.

To realize the full potential of Gen Al, we need a
proactive regulatory stance. However, much will
depend on the policy actions taken to ensure
safety of citizens (See Chapter 5: A Gen Al Policy
Agenda for India).
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Methodology
employed to
compute macro-
economic impact

» Gen Al's economic impact has been
estimated by utilizing a macro
framework in the Indian context,
i.e., using the current sectoral
share in the overall economy and
input and output ratios for industry
segments.

»  We have used a bottom-up
approach wherein the additional
gross value added (GVA) in
each sector on account of Gen
Al adoption is estimated. This
is then aggregated to arrive at
the economy wide additional
GVA. Finally, by adding suitably
estimated net indirect taxes
(indirect taxes minus subsidies),
we arrive at the additional GDP
attributable to Gen Al.

» The business-as-usual case (which
does not take into account the
impact of Gen Al) is based on
IMF projections for growth and
exchange rates.

» The assessment of the economic
impact of Gen Al is range bound
instead of a point estimate. In an
optimistic scenario (broad- based
adoption), the impact may be
closer to the upper end of the
range. But if the adoption rates are
less than envisaged, the lower limit
may materialize.

»  While estimating the impact of Gen
Al, relative shares of organized
and unorganized sectors for each
industry segment have also been
taken into consideration.

See Annexure G for technical analysis
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Gen ATI’s boost to sectors

Impact on
sectoral
GVA

Addition to GVA
due to Gen Al in
2029-30 (USS$ BN)

E
—_— 19%-23%

Business Services*

85-104

22%-26%

Financial Services

66-80

Transport and 8%-10%
Storage

22-27

Education

18-22

i

Retail Trade

18-22

Health and 16%-20%
Social Work

15-18

Construction

14-17

20%-24%
Media

6-8

Q)
PosEnd 7%-8%
Telecommunication

Pharma

7%-8%

4-5

*including IT, legal, consulting, outsourcing, rental, etc



Levers for realizing the potential of Gen Al

»  Give productivity boost as large documents can be summarized within seconds, saving many working hours.
»  Can generate new documents from scratch (product manuals, proposals, etc.); write policies when instructed appropriately
»  Automates cumbersome data capture processes like KYC forms through an interactive conversation.

> Aidin creating quick insights from large swathes of data like summarizing sales trends and customer segments by
looking at multiple dashboards and transaction databases.

»  Gen Al bots can significantly automate customer care interface.
»  These levers will lead to increase in employee productivity as well as significant cost reduction.

»  Gen Al-driven bots can act as conversational underwriting engines and help in real-time detection of frauds by keeping
an eye on transaction data.

»  Can help guide financial services firms in risk management and portfolio optimization when risk policies are fed to it.

»  Can also be used in customer-facing interfaces to optimize lead conversions.

»  Canaid in optimizing transport routes to save fuel and time and help utilize vehicular resources optimally by
orchestrating intelligent fleet management.

»  Canbe used as an intelligent scheduling and planning assistant that recommends the best use of transport vehicles
matching them with appropriate tasks ordered by priority.

>  For example, e-commerce delivery fleets or middle mile logistics truck management using intelligent Gen Al bot.

»  Can be a patient and hyper-personalized tutor who understands needs of every student.
»  Can explain concepts and design a tailored learning path based on student's ability, interest and efforts.

»  Help generate best-in-class curriculum content and aid educators in building teaching plans.

»  Leverage Gen Al to create hyper-personalized advertisements, achieve targeted marketing through relevant content.
>  Write product summaries, product review insights and give personalized recommendations.

»  Specialized bots can also facilitate returns and warranty handling.

»  Ease patient health record capture and management.
>  Can deliver personalized treatment plans.
» Aidin diagnosing diseases by learning from millions of previous patient prognosis track records.

> Helpin generating project reports, give multiple design options.
»  Helpin project management-scheduling and optimization of supply chain and visualizing material delivery schedules.

> Aidin areas such as generating creative content (text, images, video, sounds).
»  Can design personalized content by catering to interests of an individual.

»  Automate tasks like news writing, carry out programmatic advertising and give personalized content recommendations/
feeds.

»  Gains are anticipated to stem largely from the heightened requisites for internet services and bandwidth, catering to the
myriad offerings underpinned by Gen Al.

>  Can help monitor and optimize network operations and recommend predictive maintenance of base stations.

»  Numerous applications explored to expedite drug development, deliver highly targeted therapies, streamline supply and
demand planning, and augment operational efficiency.

> Can also be used to optimize clinical trials of new drugs.
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A Gen Al Policy Agenda
for India

1 Building Blocks for Artificial Intelligence and Autonomy (publishing.service.gov.uk)

76

In developing Al regulations,
many countries are attempting to

balance innovation and
risks

Indian policy emphasis at present
is on collaborative effort
by stakeholders, with the
government playing a central role

As subsequent measures

bring clarity to the regulatory
framework, the government can
support innovation by facilitating

interventions to improve aCCe€SS
to data, chips, talent,

computing resources etc.

Gen Al algorithms can be used
to develop solutions that can be

deployed as Public Goods

The Aldea of India

, especially Gen Al, has been attracting
the attention of policymakers globally
at the highest levels. It is seen as a

technology that will drive the next level of scientific
discovery and economic growth but carries risks that
are yet to be fully understood. While all countries
emphasize that Al regulation must strike a balance
between fostering innovation while managing the
risks, their approach and emphasis differs widely
and has been evolving with time. Some countries
are putting greater focus on promotion and
development, while others on mitigating the risks
from the implementation of the technology. The
role of the government in developing Al algorithms
also differs. Annexure H provides an overview of the
approach taken by some countries.

For the purposes of this chapter, ‘Artificial Intelligence
systems’ is defined to broadly comprise of a Data
Component, the Software/Algorithm Component,

the Hardware/Compute Platform Component

and Integration/Real World Applications?. Gen Al

has been considered as a sub-set of Al systems
specifically intended to generate, with varying levels
of autonomy, content such as complex text, images,
audio, or video, computer code, 3D models, etc.

This chapter draws upon the global experience in
promoting and regulating Al and the understanding
of the Indian policy and business landscape, to
provide a few recommendations.
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E(:ey learnings from various countries and their policy approach towards Gen Al

United Kingdom (UK)

» Proposed pro-innovation requlatory outlook
to be developed for Gen Al balancing risks
and building public trust

» To set up requlatory sandboxes to overcome
regulatory barriers and speed up product
launches in Gen Al

» Al regulatory sandbox will prioritize sectors
with substantial Al investment, strong
industry demand, and a need for improved
collaboration between regulators

United States of America (USA)

» Home to leading global enterprises that have
led the development of foundational LLMs

» Success driven by the ecosystem with:

» Decades of systematic investments in
cyber infrastructure and research

» Access to large and growing amounts of
data (collected over many years) and high
computational power

» Highly specialized education and training
programs together with collaboration
between academic researchers and the
private sector

» Current focus to maintain global leadership

» Leading Al companies have pledged to
observe voluntary safequards

» Issued an “Executive Order on Safe, Secure
and Trustworthy Artificial Intelligence”

» Various US government agencies to
formulate wide range of time-bound
interventions relating to: safety, security,
transparency, citizen/ consumer protections,
effective government usage, innovation,
competition, global leadership, etc.

78 | The Aldea of India

United Arab Emirates (UAE)

>

Launched a Gen Al guide to address the
opportunities and challenges

Funded the development of indigenous LLM
called FALCON which was developed using
rigorously audited data to overcome bias

FALCON is expected to help Emirati
enterprises drive efficiency, leveraging Gen
Al tools for applications relating to language
translations, virtual assistants etc.

Launched AI71 - the commercial arm of the
country's Technology Innovation Institute to
market FALCON and other such Al related
solutions
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»

European Union (EU)

» Approved regulations mandate that Al systems launched for public must meet a set of
risk-management, transparency, documentation, oversight, and quality requirements

» Proposed transparency requirements include publishing a summary of copyrighted
material used in training and data integrity assessments to reduce the possibility of bias

» Protections and some exemptions to open-source community

» Promoting innovation through regulatory sandboxes and open sharing of data

China

» China has consistently been the second
largest recipient of venture capital in Al
behind only the USA, owing to strong
policy signalling by Chinese government

» Large amount of data that is generated is
readily accessible to the government and
enterprises

» Investments in R&D and in development
of quality human resource

» Home to internet giants that are
investing in algorithmic innovation, chip
development, and language data sets

» Proposed regulatory framework on Gen
Al requires that:

» Algorithms should comply with existing
regulatory framework and respect
intellectual property rights

» Service providers must ensure the data
accuracy, objectivity, and diversity, and
avoid generating discriminatory content

E While each country is looking at safeqguards to address risks, many of the risks are global in

E nature. It is expected that as foundational models can perform a variety of tasks, the cost of

i access to these models will reduce as they become more widely accessible globally. Risks may
E arise from either intentional or unintentional misuse and could potentially arise anywhere.

E The recent Bletchley declaration?, which 28 countries (including India, the US, the UK, Israel,

E and China) and the EU have signed, highlights the intention of countries to cooperate to both

E harness the benefits and to address the risks. This is therefore significant as it is possible that
E countries may look at common standards and requlatory principles in the future.

2 The Bletchley Declaration by Countries Attending the Al Safety Summit, 1-2 November 2023 - GOV.UK (www.gov.uk)
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Al and the Indian context:
Government initiatives laying
foundation of growth of Al

There have been several Government initiatives
that have laid out the foundation for approach to
promote and develop Al in India. Some of the key
initiatives are as follows:

() The National Strategy for Al (2018)

NITI Aayog released the National Strategy for
Artificial Intelligence3 (NSAI 2018) which highlighted
an approach to support “Al4ALL". It emphasized

a concerted collaborative effort by relevant
stakeholders, with the government playing a leading
role. A key element of the NSAI 2018 was the laying
down of the sectoral priorities for Al in India, which
include the use of Al in Healthcare (for diagnostics
and personalised treatment); Agriculture (for
demand prediction), Education (for improving access
and quality), Smart cities and infrastructure (for
enhancing quality of life) and Smart Mobility, which
includes the use of Al in Transport and logistics.

Suggested in this strategy paper, AIRAWAT (Al
Research, Analytics and Knowledge Assimilation
platform) was also launched. This platform guides the
research and development of Al and other emerging
technologies in India.

() The Principles of Responsible Al

NITI Aayog released the Principles of Responsible Al,
which were finalized in 20214. These principles were
designed to provide a framework that would serve as
an enabling environment for promoting a responsible
Al ecosystem in India. These include the Principles of
Safety and Reliability, Equality, Inclusivity and Non-
discrimination, Privacy and Security, Transparency,
Accountability, and Protection and Reinforcement of
Positive Human Values.

(") National Al Mission under PM-STIAC

The Prime Minister’s Science, Technology and
Innovation Advisory Council (PM-STIAC) launched the

National Strategy for Artificial Intelligence (niti.gov.in)
Principles of Responsible Al, NITI Aayog
National Al Platform: https://indiaai.gov.in/about-us

o 0 oA w
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National Al Mission in 2022 with a strong R&D focus.
It aims to bring together academia and industry on

developing core Al research capability at the national
level and also encourage international collaborations.

» India’s National Artificial Intelligence Portal
‘INDIAai" was also launched as a one-stop digital
platform for Al-related developments in India®.
This is a common infrastructure for developers to
share tools, data and resources.

() India Al 2023 Report by MEITY

The Vision of India Al Report: IndiaAl Mission®
ensures a precise and cohesive strategy to bridge

the gaps in the existing Al ecosystem with regards to
compute infrastructure, Al financing, research and
innovation, skilling, and building institutional capacity
for datasets. MEITY has identified the following seven
Al Pillars in this report, which pertain to the focus
areas of the government's Al strategy:

» IndiaAl Centres of Excellence
» India Dataset Platform (IDP)

» Institutional capacity and design of National Data
Management Office (NDMO)

» IndiaAl future design

» IndiaAl future skills

» IndiaAl future labs compute
»  Semicon IndiaAl chipsets

MEITY recommends a “Design Linked Incentive (DLI)
Scheme" to provide financial incentives for domestic
companies and start-ups for development and
deployment of Al related chips.

Some of the challenges to realize the full potential of
Al as identified in the NSAI (in 2018) were:

» Low intensity of Al research
»  Core research in fundamental technologies

»  Transforming core research into market
applications

» Inadequate availability of Al expertise, workforce
and skilling opportunities

»  High resource cost and low awareness of
adopting Al in business processes

MEITY: https://www.meity.gov.in/content/indiaai-2023-expert-group-report-%E2%80%93-first-editionthe-ministry-electronics-and-information



» Unclear privacy, security, and ethical regulations

» Unattractive intellectual property regime to
incentivize research and Al

The relevance of the challenges remain despite all
the foundational efforts made by the government.
India’s policy agenda pertaining to Al and Gen Al will
have to account for these challenges, to effectively
promote Gen Al adoption and to create an enabling
regulatory environment.

O The Digital Personal Data Protection
Act (August 2023)

The Digital Personal Data Protection Act (DPDPA),
August 20237 provides the guidelines for processing
digital personal data collected online:

»  Processing has been defined as an automated
operation or set of operations performed on
digital personal data and it includes collection,
storage, use, and sharing.

»  The Act mandates the developers/data fiduciary
to provide notices to the individuals if the
personal data collected is used for the purpose of
processing. Further, the private users of personal
data may cease to retail such information once
legal or business purposes are met.

» The state, however, is exempted for purposes
such as archiving, research or statistical
purposes.

One implication of the DPDPA is that Al platforms
would need to take consent to use personal data for
use in LLMs. However, the government would also
be making detailed rules under DPDPA and the full
impact of DPDPA on Gen Al will become clearer once
the rules are also framed and notified.

The government is also in the process of finalizing the
Digital India Bill, which could impact the development
of Gen Al'in India. The enactment of this law is
expected to facilitate Al development, including Gen
Al as it aims to ‘safeguard’ innovation in Al and other
emerging technologies®.

Recommendations: Enabling India

The following recommendations are centered
around having a ‘light touch’ regulatory approach
with a strong focus on promoting Gen Al systems
as a Public Good. The recommendations will
facilitate innovation and help develop a conducive
regulatory environment for Gen Al in India:

Promoting Al in India

Access to training data
and marketplaces

Deployment of Gen Al
systems as Public Goods

Securing critical digital
infrastructure

Access to talent and

public funding of R&D

Access to Training Data and
Marketplaces

Access to data is key for the development of Al
systems. Government support would be needed to
ensure that researchers, enterprises, and start-ups
have access to structured and unstructured datasets.
The support for the creation of data marketplaces
would make it easier for developers to access both
open-source training datasets as well as licensed
private datasets.

7 National Strategy for Artificial Intelligence, NITI Aayog, 2018: National Strategy for Artificial Intelligence (niti.gov.in)

& Principles of Responsible Al, NITI Aayog
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» Expedite the development of indigenous
training datasets (especially for local Indian
languages): The government may invest in
creation of structured and unstructured datasets
(documents, media, etc.) which are made open to
the public and contribute to Gen Al development.
Setting up new data pipelines will help to capture
digitization of government data/documents
(especially in Indian languages) and open up
existing structured non-personal or anonymized
government datasets for wider consumption.
Standards may appropriately be notified to
facilitate integration of crowd-sourced data for
faster creation of training datasets.

» Public data commons and marketplaces: Public
data commons and marketplaces, along the lines
of existing government efforts such as the Indian
Urban Data Exchange (IUDX) Platform (under
the Ministry of Housing and Urban Affairs),
could be established to support Al and Gen Al
development. The data commons can facilitate
greater public access to open-source datasets,
while the marketplaces would make it easier
for private sector entities to reasonably license
proprietary training data.

» Bilateral arrangements: This will allow reciprocal
access to wider datasets for training.

G

Deployment of Gen Al Systems
as Public Goods

India has a history of developing successful Digital
Public Goods (DPGs) such as India Stack, Aadhaar,
UPI, etc. Building on that success, the government
may consider developing and deploying Gen Al
algorithm(s) as 'Public Goods'.

» Indian LLMs: India can develop its own LLM
(along the lines of UAE's Falcon LLM), and further
develop local language LLMs. LLMs require large
amounts of structured and unstructured datasets
for training. India has a rich diversity in terms
of languages and dialects which are spoken. A
programmatic effort to collect and digitize the
diverse written scripts and spoken languages

may be undertaken to help develop and localize
Gen Al tools.

Usage and development of Gen Al for
government services: Interactive Gen Al tools
may be deployed at various government portals,
to help the public with new Al tools and improve
service delivery/outreach. Such tools can enable
the delivery of customized information and
service provision requests. Government usage
would also encourage adoption by private
players. Gen Al use cases based on the priority
sectors identified in NSAI may also be expedited.

Support for Open-Source ecosystem:
Development of an open-source ecosystem

for basic algorithms and training datasets can
help Indian entities and start-ups develop their
own Gen Al products and fast-track indigenous
innovation. A similar approach is being followed
in jurisdictions such as the UAE and EU.

T011
o111
0010

Securing Critical Digital Infrastructure

>

Access to chips: Availability of computation
infrastructure and securing the technology
supply chain is imperative for the development
and deployment of Al. Gen Al requires chips
with high processing power such as graphics
processing units (GPUs), field-programmable
gate arrays (FPGAs), and application-specific
integrated circuits (ASICs) that are specialized
for Al. Presently, these chips are imported

into India. Therefore, technology partnerships
with countries like the US, Taiwan, etc. would
be crucial in sourcing technology that enables
the growth of Al systems in India and securing
future supply chains. In addition, incentivizing
the domestic manufacturing of the same may be
expedited as recommended by MEITY's IndiaAl
Expert Group Report 2023.

Access to enhanced computational capability:
Development of Al requires access to specialized
computational capability. Cost of access to such
computing power may be extremely challenging
for smaller players, especially start-ups. Building
on the suggestions of NITI Aayog in May 2023°,

9 National Artificial Intelligence Mission, PM-STIAC: https://www.psa.gov.in/mission/artifical-intelligence/34
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the AIRAWAT supercomputer, focused on Al
computing, was established at C-DAC!°. Such
efforts can democratize access to Al compute
infrastructure. The technical requirements from
a compute infrastructure/Gen Al point of view
will still need reqular review and additional
infrastructure can be established. Like in Japan,
domestic start-ups may be provided subsidized
access to publicly funded compute resources?!.

Access to Talent and Public Funding
of R&D

>

Access to talent: The core development of Al
systems requires specialized talent. To remain
globally relevant and competitive, top-tier global
talent may be attracted to help cultivate and
develop the Indian talent pool and to improve
technical proficiency. Cultivation of highly
specialized talent will facilitate robust research
programs, boost competitiveness, and help India
become a global leader. The government would
have to develop appropriate policies. Part of US's
success in developing Gen Al, has been attributed
to its ability to attract global talent. Further, the
US Federal Trade Commission has identified
access to specialized talent as a factor that can
distort competition.

Boost public funding for R&D: The US and
Chinese governments have been earmarking
public funds for investments in R&D, especially
in areas where private funding may not be
available such as for basic research. The
Indian government could consider consistently
allocating higher levels of public funds towards
R&D.

10 National Al Platform: https://indiaai.gov.in/about-us
11 MEITY: https://www.meity.gov.in/content/indiaai-2023-expert-group-report-%E 2%80%93-first-editionthe-ministry-electronics-and-information

Regulating Gen Al in India

Clarity on requlatory
framework

Deployment of requlatory
sandboxes

Watermarking Al-generated
products/media

Accuracy, accountability
and liability
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Clarity on Requlatory Framework

>

Develop clarity on legal framework: While
DPDPA introduces a framework to protect data,
in the absence of detailed rules, it is too early
to comment upon its impact on development
of Gen Al. The Digital India Bill is in the process
of being finalized and is expected to address

Al intermediaries. Speedier enactment of the
same would provide greater requlatory certainty.
Additionally, clarity on patenting algorithms,
conferring inventorship and giving intellectual
property rights to Gen Al products could help in
encouraging/attracting small-scale players.

Self-requlation of Gen Al entities: Inthe
absence of detailed guidelines or a well-defined
regulatory approach, self-regulation may be

a practical interim solution. This is akin to the
approach that the US is following, where leading
Al players have signed pledges to observe
certain rules pertaining to the development of
Al It will be easier and faster to roll out a self-
regulation regime. This can help the government
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and private entities understand and manage
emergent risks while preparing for the future.
The government will have to issue standardized
guidelines (for data use, processing etc.) for
developers to mitigate instances of bias and
other risks that arise out of deployment and use
of Gen Al systems.

Deployment of Requlatory Sandboxes

Regulatory sandboxes could identify policy and
reqgulatory gaps that are needed for deployment.
The success of RBI's regulatory sandboxes (see
Annexure I) for the fintech industry indicates that
such a structure provides a safe place for innovators
to test out their products. The government could
consider setting up regulatory sandboxes, so that
those algorithms that either require amendments

to existing policies/ requlations or development

of new policies can be tested in a controlled
environment. For Gen Al development in India,
regulatory sandboxes will provide regulatory
flexibility for a limited time to test the usability and
impact of emerging domestic Gen Al applications.
Thus, furthering innovation in the Gen Al space and
reducing the requlatory burden through the provision
of safe testing spaces.

Roadmap with clear actions: There should be a
clear roadmap for developing regulatory capacity
with specific regulators and technical capacity
for security, testing and clearances. For instance,
the UK has set up a single sector-multi-requlator
sandbox.

Regulatory capacity enhancement: Enforcement
of regulations is likely to require a certain

level of technical capacity, especially among
governmental staff. Expert consultations may
yield the technical requirements that will be
necessary to augment and enhance the existing
skillsets of officials. Assessments will also be
necessary to determine the demand on potential
regulators in terms of resources (monetary,
personnel, technical infrastructure) so that
required provisions can be made ahead of any
regulatory roll-out. Reqgular technical capacity-
building programs can help officials and technical
personnel remain abreast with the changes.
Tools and other capabilities needed to support
regulatory capacity may also be examined.

Cybersecurity and testing infrastructure:
Cybersecurity frameworks are constantly
evolving in response to emergent security
threats. The sandboxes can also be used to
determine the standards and approach to
security testing. Gen Al systems will also have
to address unforeseen vulnerabilities in the
future. Robust security testing and auditing
infrastructure will be needed for the protection




of all involved stakeholders (citizens, businesses,
governments). Government capacity can be
developed to support this regulatory function.
Additionally, private-sector solution providers
and experts may also be empanelled and
engaged to support testing and security audit
functions. The regulatory sandbox can help >
develop clarity around these aspects.

Protocols and standards for auditing
algorithms/Al systems: The approach to testing
and evaluating algorithms and Al systems

for bias, explainability, etc. will have to be
standardized, similar to the algorithm testing
framework that China has established and
implemented. These standards may emerge
from any sandbox initiative and will have to be
regularly refreshed to ensure relevance. The
standards may be notified and maintained by a
government notified agency or standards body.

Al algorithms, tools and technologies to
comply with existing laws and requlations: The
regulatory sandboxes may be made available
for Al developers wherein the emerging legal

implications may be studied in context of existing ,
laws and regulations. Modifications or additional
interventions may be required to ensure that the
development and use of Gen Al are compliant

with the existing reqgulatory/legal framework.

Legal experts may also be included in the review

and evaluation of the Gen Al sandboxes.

Watermarking Al Generated
Products/ Media

Gen Al systems have the capability to produce
images, texts, and videos that are at par with
content created by humans. Watermarking of
Al products can safeguard human creativity and
also address some of the concerns related to
"derived" or “generated” content including fake
news, deep fakes, etc. Since these are global
tools used across different geographies and
jurisdictions, a global framework/standard for
watermarking technology could be considered.
Different watermarking technologies can be
piloted and tested.

Accuracy, Accountability and Liability

To ensure that there is trust in the Al systems in
the longer term, a clear liability framework for
Gen Al may be required. Such a framework would
require extensive stakeholder consultations as
the technology is evolving and the full impact of
the risks are not fully known/understood.










Annexures

Making LLMs More
Contextual with Enterprise’s
Proprietary Data

Retrieval Augmented Generation (RAG): This is

an approach where enterprise knowledge i.e.,
documents, policies, manuals, SOPs etc. is stored

in a vector database. User query is converted into a
semantic or contextual search to the Vector Database
which extracts the most relevant content from

Ways of Making LLM Contextual on
Enterprise’s Proprietary Data

Low

Prompt engineering and
Optimization

Retrieval Augmented

Generation

Model Fine

Effort

Tuning

the knowledge base. This proprietary data is then
used to generate the response ensuring a relevant
response with no hallucinations. RAG helps overcome
the context window token limit and adds more
intelligence by providing the most relevant enterprise
data across the knowledge base. It can also return
the source data for Al transparency and can be made
more accurate by knowledge graph, dynamic indexes
and intelligent chunk retrieval.

Fine tuning: LLMs are built using data sourced from
different sources such as websites, research papers,
journals, forums etc. LLM model parameters that
help generate LLM responses are trained on this
massive repository. Fine tuning an LLM by adding

Techniques Involved

Full
Parametri-
zation

High
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enterprise’'s own data means changing the underlying
model parameters by training it on this new domain-
specific data. The resultant model is a customized
enterprise version of the LLM which understands and
generates content more relevant to the domain and/
or the enterprise.

Today, you can fine tune select Closed Source LLMs
and most Open Source LLMs. As Open Source LLMs
are smaller in size, resulting in lower compute cost

Key Data Considerations for Gen Al

Alis only as good as the underlying data. So, for a
successful Al-led transformation, it is critical to have

Proprietary Structured Data
EDW, Data Lake, Core Systems,
Digital, CRM, Excel, LOS, Martech

Unstructured Data Preparation

»  Clean, Deduplicate, handle
images and tables

» Handle sensitive data -
remove, redact, hash, tokenize

» Data Catalogue

»  Apply tokenization, normaliza-
tion, stemming, lemmatization
to manage token size

Modern Data Platform for Multi

Cloud

> Modern Data Stores like
Parquet for both unstruc-
tured and structured data
universal format

> Data Fabric & Data Products

»  Spark for Data Processing

Data for Model Fine Tuning

»  Prepare Q&A, instruction
data for Model Fine Tuning

»  Data Quality Enhancement

»  Synthetic Data Creation

Gen Al for proprietary data

management

»  Use Gen Al to automate and
streamline data quality,
governance, classification,
catalogue, MDM, Lineage,
coding for ETL, testing

Proprietary Unstructured Data

Documents, call transcripts, emails,
images, videos, audio, logs, chats

Considerations
for Gen Al

of fine tuning, and also as Al engineers have more
control on the fine tuning process, many enterprises
are exploring Fine Tuning of these models to create
enterprise-specific variations.

Prompt: This is the input for LLMs. Techniques like
Prompt Engineering and Optimization, including
advanced methods like Prompt Chaining and Chain of
Thought, enhance the model's ability to understand
and use enterprise data contextually.

Data Foundation in place, which involves modernizing
the Data Platform. See key pointers below.

Third Party Data
Credit Bureau, Sustainability, Survey,
Industry Research, Investment

New Data Stores

»  Vector Database and Embed-
dings

>  Knowledge Graph, Columnar DB
for Entity data, relationships

> Dynamic Chunking, Intelligent
Retrieval

Data Security and Privacy,

Governance

>  Content Filtering, Data
Binding, Data Grounding

> Meta prompts

>  Sensitive Data monitoring
and redaction

»  Guardrails, Governance
for Gen Al data pipeline

Key Data

Data Engineering Talent

Hiring and Upskilling

>  Data Engineers with
experience in handling
large unstructured data,
vector db, sematic search

Infrastructure Readiness for

Gen Al

> Infrafor large unstructured
data processing

>  Data Pipelines for LLMOps

> Integration with Al
Orchestration Tools and Al
agents like Langchain,
Semantic Kernel etc.
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Pros and Cons of Approach 1:
Fine Tuning Open Source LLM*

Pros

»  Enterprise's own domain and instruction-specific
LLM: It is easier to Fine Tune an Open Source >
LLM if there is a need for contextual relevant
responses using very specific domain data

»  Comparable performance in straight forward
tasks like conversation and summarization versus
Closed Source LLMs in benchmarks

»  Lower cost of inferencing versus Closed Source
LLM if the input token volume is very high >

»  High data security and control

Cons

»  High Fine Tuning cost: Can run into thousands of >

dollars if training dataset and

» LLMs are large, though there are techniques now
for cost optimization with PEFT, Quantization,

etc.

Open source LLMs with fine tuning

Training

Enterprise’s Enterprise’s

Policies and Customer
Procedures Service Data
Open Source & Instructions
LLM Model
Enterprise’s Proprietary
Domain Data
Inferencing
Natural Language
Query Prompt
( 1 _ ) v E'\/ 'ﬁ
' LLM - LLM
Response Response
User Gen Al
App or .
A%F«)ent Enterprise’s
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Domain Specific
Fine Tuned LLM

Infrastructure can become a big bottleneck in
Speed to Market given the shortage of talent
required for self-hosting, fine tuning, GPU
optimization, infra management. There is a big
challenge around Training GPU availability, for
example, Nvidia A100s

Lock-in to a specific LLM model given rapid
evolution

LLM Ops gets complex with model versions

Versatility of these Domain Open Source LLMs
is low; higher hallucinations for new tasks,
especially for smaller 7B parameter models

Typical use cases

Use cases which require sensitive data like
Personally Identifiable Information (PII)

Chat and summarization use cases on
enterprise's own proprietary data for employees
like Risk SOPs, AML policies

Lower complexity ‘end customer’ use cases,
for example, queries on products and warranty.
Not for complex interactions like grievance
resolution, financial planning

Policy &
Procedures
LLM fine tuning Tuned LLM
Customer
Service
Adjusting LLM Tuned LLM
mode!
parameters Enterprise’s
Domain
Specific Fine
Tuned LLM

Prompt
Engineering

Live Data from
Ent i icati
nterprise Applications
—

External Data



Closed source LLM with enterprise’s data embeddings

Vector DB with
of embedding of
Enterprise’s
Knowledge Base

LLM Inference
using Vector DB based

on contextual under-
Natural Language . standing of the query
Embedding Model
Semantic Search =»

O Query - R 3
(:] € - @ LLM Response T

Enterprise’s
Policies and

» Intelligent = Frocedures

Chunking by

LLM (_Via AP ! Advanced Prompt? entity, topic
Response : Engineering Indexation .
User Gen Al ; by Data Enterprise’s
App or Nearest chunks 5 €« Type Customer
Agent . ¢ ! Retrieval Service Data,
SelsE R Intelligence = Instructions
Closed .
Source LLM Live Data from

Enterprise
Applications

External Data

Pros and Cons of Approach 2 : Closed Source LLM with RAG*

Pros Cons
»  Quick deployment for a wide variety of use » High inference cost if input tokens are very large
case.s; r:jo infrastructure management and talent » Lower control on LLM, its optimization, size,
require

tuning

» Embedding enterprise’s own data in responses
without upfront high fine tuning cost and GPU
availability issues

»  Some enterprises have reservations on Pll or
sensitive data sharing even over encrypted APIs
via secure endpoints

»  Creation of Easy to Query 'Enterprise’s

) » RAG requires right data engineering and Al
Knowledge Repository’

orchestration talent
»  Handle complex questions and prompts like

grievance handling by CSR
. _ Use case
» RAG is essential when prompt data exceeds

context window limit, there is a need for »  Use cases with complex generation requirement,

summary of text chunks across multiple
documents, there is a need for higher memory,
i.e. factors where prompt engineering is not
effective for data grounding

Experiment with new LLMs while using same
vector database for proprietary data embedding

Show the data sources along with LLM response
for transparency

for example, using C360 data to create
personalized 1-1 creative email copy

Use cases with varied and versatile instructions,
for example, converting call transcript to JSON
and storing in database

Use cases with complex automation and need
with access to broad knowledge base, for
example, analyzing vendor contracts to find
deviations from regulations

*We are going into a detailed comparison of two key archetypes for grounding LLM in enterprise proprietary data. Please note that you can Fine Tune select Closed
Source LLMs and use RAG with Open Source LLMs as well.
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Reference Architecture

Reference Architecture for hybrid LLM deployment for an integrated Gen Al, Al,
analytics and data platform

Al Apps, Agents . e Tﬁ? ° Y 5 .

New A , [ ris
(CustFomt ew App or Customer Service'. Recruitment Procurement Other Domain | Enterprise Apps
as a Feature in ) Co Pilot Co Pilot Specific Apps/ (Salesforce,
existing Digital Apps) Co Pilot B o Filo Agents Adobe etc.)

. Al RAG | rOMPL L misecurity, | Appand 1 APL 1

S Orchestra- Model Fine : —N9IN€EMNG = chvernance, | Workflow | Endpoints | MLOps

R tion Tuning + .39 % Traceabilty |  Buider | AlPipelines ! ps

e — ' Optimization ' ' '

< P

a N . 2
B Al Models Gen A]  Closed LLMs:  Open Source Other =~ . Traditional Al p oy hics | RS

S Analytics Bard, Claude, ~ LLMs: Hugging-  Foundation . Models: Deep i Dash- 3

§ and BI Models  ~pai6pT Face, Meta-Llama, Models: ' Learning, ! boards. Bl w0,
L = Falcon image, Audio 1 Computer Vision 1 °©0ards, =X

= >
w —

-é Dat ETL/ELT: . Data Storage . Data : : : : :

@ Laakaho Batch, | and Archival | Governance: i DataModel i, ipata i vector | Knowledge

& S| Stream. APLL (| aye)  GHE, 1 and DWH * copric | Products ' DB ' Graph

L RREIEREIIE] Near Time, | Eronzellaventmalieade: . Silver, Gold : ' '

< Bamm cbC ! yer. Catalogue, Ops ' C ' ! !

<

] : : : :

(B Infrastructure Azure | Google Cloud 5 AWS 5 Private Cloud ; GPUs (Nvidia, others)

. Structured  Unstructured  Proprietary : Third Party
Data Sources Enterprise Data
— Documents, Images, Audio, Video, Application DB, CRM, ERP, Digital Apps, Transaction Data, Channel,

loT, Emails, Call Transcripts, HR, Finance etc.

Best Practices for Optimizing LLM and Managing
Gen Al Costs using FinOps

API cost management for Closed Source LLMs
Optimize query length: Tune prompt for output with fewer tokens; reduce redundant words for input
Caching responses: Store frequent responses locally to minimize redundant API calls
Analyze response usage: Monitor API responses to identify and optimize high-cost queries
Use batch processing: Combine multiple requests into a single batch can help improve response latency

Rate limiting and throttling: Managing requests and API volume for better user experience, latency and costs
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Compute cost management for Open Source LLMs

Optimize hardware resources: Match model's needs with CPU/GPU/TPU configurations to avoid

overprovisioning and cut costs

Model guantization: Use quantization to shrink model size and lower resource usage

Caching responses: Cache and reuse common responses to save on repetitive computations

Batch processing: Handle multiple requests simultaneously to optimize resources and reduce costs

Monitoring and optimization: Reqularly review resource usage and performance for ongoing improvements

and maximized efficiency

Use efficient model architectures: Choose balanced, lightweight models for performance and cost- efficiency

Responsible Al

EY's approach to Responsible Al

The Responsible Al framework developed by EY enables clients to mitigate Al risks while complying with
emerging Al regulations. It can evaluate Al risks and build controls across seven trust attributes, four risk
categories and three governance domains.

Accountability: there is
unambiguous ownership
over Al systems and their
impacts across the Al
development lifecycle.

Sustainability: the
design and deployment of
Al systems are compatible
with the goals of sustain-
ing physical safety, social
well-being, and planetary
health.

Transparency: appropriate
levels of openness regarding
the purpose, design, and
impact of Al systems is
provided so that end users
and system designers can
understand, evaluate, and
correctly employ Al outputs.

Explainability: appropriate levels of
explanation are enabled so that the
decision criteria of Al systems can be
reasonably understood, challenged,
and/or validated by human operators.

Fairness: Al systems are
designed with consideration
for the need of all impacted
stakeholders and to
promote inclusiveness and
positive societal impact.

Reliability: outcomes of Al
systems are aligned with
stakeholder expectations
and perform at a desired
level of precision and
consistency, whilst being
secured from unauthorized
access, corruption, and/or
adversarial attack.

Privacy: Al systems are
designed with consideration
to data rights regarding how
personal information is
collected, stored, and used.
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Technical Appendix

Our methodology for estimating the economic impact of Gen Al on the Indian economy utilizes a macro framework
in combination with survey-based inputs on the sectoral impact of Gen Al. The survey has been conducted across
the 27 sectors of the economy as per the KLEMS database (RBI). The survey gathers inputs from EY's sector
leaders whose assessments are based on their expertise and close interaction with clients. These clients include key
players in their respective industry. The survey primarily captures the efficiency effects of Gen Al adoption in terms
of expected cost reduction and output expansionl over a seven-year period starting 2023-24 to 2029-30.

These inputs have then been incorporated in a macro framework to estimate the potential additional contribution
to India's GVA by 2029-30 on account of Gen Al adoption. The impact of Gen Al on India’s GVA can be explained in
three steps:

Estimation of sectoral impact of Gen Al on the organized segment of each sector

The following variables have been used in the estimation framework:

Table 1: List of variables

# Variable Description

1 |4 GVA of the ith sector

2 0, Gross output of the ith sector

3 I; Intermediate consumption of the ith sector

4 U; share of the unorganized segment of ith sector

5 9, Gen Al impact in terms of percentage change in sector i's GVA

6 AGVAfYS)O ég:iﬂfnal nominal sectoral GVA in the terminal year 2029-30 on account of

7 ABGVAI;YSO Base GVA magnitudes for 2029-30 excluding the effect of Gen Al for each sector
8 AAGVAfYSO total additional GVA for the economy as a whole on account of Gen Al in the

terminal year 2029-30
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Using (a) cost reduction and output expansion effects (in percentage terms) captured through the survey and
(b) ratio of output and intermediate inputs relative to value added estimated from KLEMS database, we have
assessed the impact of Gen Al on the organized segment of sector i's GVA (in % terms) through the following
equation (1)?

AV,
%

4

Where ¥ is the GVA of the ith sector (avg. of 2017-18 to 2019-20 from KLEMS); 0;is the gross output of the
ith sector (avg. of 2017-18 to 2019-20 from KLEMS); I, is the intermediate consumption of the ith sector
(avg. of 2017-18 t0 2019-20 from KLEMS)

= [{ (1+% output expansion) * % } —{(1—% cost reduction)+ %}— 1] (6]

L L

Estimation of sectoral impact of Gen Al on each sector’s total GVA

Impact of Gen Al on total GVA (organized + unorganized)® of sector i (in % terms) is given by equation (2)

U il = U; % i 9 % ducti L

(1-U )? =(1-U) [{(1+ % output expansion) « 7}—{(1— % cost reduction)« 7}— 1] (2)

Where U; is the share of the unorganized segment of ith sector. The share of unorganized segment of each sector
has been sourced from the IMF for the year 2017-18. The shares provided by the RBI for the unorganized segment
have been used for the manufacturing sub sectors.

A
(1-0;) 7‘ may be referred to as the Gen Al impact ( g;)

L

Estimation of the magnitude of sectoral impact of Gen Al

The magnitude of additional nominal sectoral GVA in the terminal year 2029-30 ( aAgvA'"®) on account of

Gen Al is estimated by applying the Gen Al impact ( g,) on the base GVA (BGVA) magnitudes (which does not
include the effect of Gen Al) for each sector

AGVAT™’ = (ABGV AL’ xg)
Hence the total additional GVA for the economy as a whole in the terminal year 2029-30 can be given by
AAGV A =327 (AGV AT =3 (ABGV A % g)

The augmented overall GVA which includes the additional GVA due to Gen Al + Base GVA ( AGVAIL.m0 Yinthe
terminal year of 2029-30 can be written as

ovA™ = paev AT s Bov AT
Further,
6pP ™’ = evA™ s NIT™

It is assumed that the expansion in output on account of Gen Al adoption will be absorbed by the creation of corresponding demand in the economy.
The derivation of equation (1) is given below:

Gross output (O) = Total input cost [energy + material + services] () + GVA (V)

O=I+V

V=0-1

(V+ AV)=(0+AO)~(I+AI)

The output expansion and cost reduction effects of the adoption of Gen Al can then be incorporated in the above equation as:

N

AV

i

v

V

i

{(1+% output expansion) = % } 7{(1-% cost reduction)* L }7 1] (1)

3 We implicitly assume that the impact of Gen Al on the unorganized sector may be insignificant considering the requirement of relatively higher levels of investment
in technological infrastructure and skilled workforce to adopt the new technology.
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The base GVA in 2029-30 has been estimated using
the projected nominal GDP magnitudes in INR terms
available up to 2028-29 sourced from the IMF (WEO
April 2023). Base GVA during the period from
2023-24 to 2028-29 has been derived from first
projecting GDP and then subtracting from it net
indirect taxes (NIT). An average nominal growth

of 11% (avg. over 2023-24 to 2028-29) has been
applied to project the nominal (Base) GDP for
2029-30. From this, the GVA in nominal terms has
been estimated by netting out the net indirect taxes*
for 2029-30. The overall nominal GVA estimated in
2029-30 has been split across the 27 KLEMS sectors
to derive the base GVA for each sector ( ABGVA'"*")
by utilizing the average share of these sectors in GVA
during 2017-18 to 2019-20.

Using the sectoral estimates of Gen Al induced
incremental GVAs, we have calculated the aggregate
GVA including the impact of Gen Al and from this
GDP including the impact of Gen Al has been derived
by adding net indirect taxes for the terminal year
2029-30. These magnitudes in INR terms have

been converted into USS market exchange terms

by applying the estimated exchange rate for the
terminal year®.

Global Developments with
Respect to Regulations and
Gen Al

Countries are adopting differential approaches to
promoting and requlating Al, and more specifically,
Gen Al. While all countries emphasize that Al
regulation must strike a balance between fostering
innovation while managing the risks, however

their approaches and emphasis differs widely.

With some putting greater focus on promotion and
development and others on mitigating the risks from
the implementation of the technology. The role of the
government in developing Al algorithms also differs.

4 Share of net indirect taxes averaged 9% during FY2016 to FY2020. This
share has been used to derive the magnitude of net indirect taxes.

5 The exchange rate for FY2030 is estimated by applying on the derived
exchange rate of FY2029 (IMF WEO April 2023) a depreciation rate of
2.2% (average over the five-year period of FY2025 to FY2029).
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The US

Majority of the companies that are behind the
development of the foundational Large Language
Models (LLMs) which power Gen Al, are based out

of the US. According to a recent report® submitted
to the US government, the breakthroughs have not
happened by chance. The report acknowledges that
they have emerged from an ecosystem characterized
by:

»  Decades of systematic investments in cyber
infrastructure and research

» Highly specialized education and training
programmes

» Large and growing amounts of data and
computational power

» Collaborations between academic researchers
and the private sector

Development of Gen Al has been underpinned by
years of investments by US-domiciled corporations
running into several billion dollars and building upon
existing technical expertise’. The established players
have benefitted from access to data collected over
many years, access to computing power (including
through ownership of data centers), billions of users
and the ability to attract and retain talent including
from outside the US.

Similar environment does not exist in most
jurisdictions around the world and therefore
governments in countries such as India may need to
play a more active role in enabling the development
of algorithms, like the development of the digital
stack by the Government of India.

Given the lead, the current focus in the US is
on maintaining global leadership. Some of the
measures/proposals under consideration include:

»  Setting up of a National Al Research Resource
(NAIRR) that provides access to a federated
mix of computational and data resources,
testbeds, software and testing tools, and user
support services via an integrated portal. These
resources are proposed to be made broadly
accessible to a range of users to increase the
diversity of Al researchers.
6 Strengthening and Democratizing the U.S. Artificial Intelligence
Innovation Ecosystem: An Implementation Plan for a National Artificial
Intelligence Research Resource (ai.gov)

7 https://www.economist.com/business/2023/03/26/big-tech-and-the-
pursuit-of-ai-dominance



»  The US government issued an Executive Order (9
August 2023) on the ground of national security,
that limits the ability of competing countries to
get hold of software programs pertaining to the
development of Al as well as at the hardware
required to develop it8. Pursuant to that, the
US would add or remove products/technologies
under “covered national security technologies
and products.” The order specifically mentions
semiconductors and microelectronics, quantum
information technologies, and artificial
intelligence sectors.

»  The US government issued another Executive
Order on 30 October 2023, which signals efforts
to introduce safeguards to address the perceived
risks of Al. The “Executive Order on Safe,

Secure and Trustworthy Artificial Intelligence”
introduces a sweeping range of measures to

not only cater to safety, security, transparency,
various citizen protections, effective government
usage, etc. but also targets the promotion of
innovation, competition, and global leadership of
the US in the Al space®.

The above measures/proposals have implications

as policymakers in other countries including India
formulate more detailed policies. While the US leads
in terms of innovation, the process of creation of Al
rules to address risks has commenced. Some of the
notable points are:

»  On21July 2023, the White House announced
that seven leading Al companies (OpenAl,
Amazon, Anthropic, Google, Inflection, Meta and
Microsoft) have pledged to observe voluntary
safequards in terms of the development of
the technology?°. As a part of the pledge, the
companies will ensure internal and external
security testing before release, ensure people are
able to spot Al watermarks (to know if something
has been generated through Al), be transparent
by regularly publicly reporting on the capabilities
and limitations, and research any risks relating to
discrimination, bias or violation or privacy??.

& Executive Order on Addressing United States Investments in Certain
National Security Technologies and Products in Countries of Concern | The
White House

° Fact Sheet: President Biden Issues Executive Order on Safe, Secure, and
Trustworthy Artificial Intelligence | The White House

10 Meta, Google and A.l. Firms Agree to Safety Measures in Biden Meeting -
The New York Times (nytimes.com)

11 Seven Al companies agree to safeguards in the US - BBC News

12 A.l. Regulation Is in Its ‘Early Days’ - The New York Times (nytimes.com)

13 https://www.ftc.gov/policy/advocacy-research/tech-at-ftc/2023/06/
generative-ai-raises-competition-concerns

14 Executive Order on the Safe, Secure, and Trustworthy Development and

» There have been a series of Senate hearings and
press conferences, though policies are yet to be
set!?, Further, some of the US agencies such as
the Federal Trade Commission have raised both
consumer protection and competition issues that
need attention?3.

»  The US government issued an Executive Order
on 30 October 2023, which signals efforts to
introduce safeguards to address the perceived
risks of Al. The “Executive Order on Safe, Secure
and Trustworthy Artificial Intelligence"# directs
a wide range of executive actions to be taken in a
time bound manner pertaining to:

» Establishing Standards for Al Security and
Safety - through safety testing/red teaming,
standards development of standards/
tools/testing protocols, testing tools,
standards for biological synthesis screening,
watermarking, standards and best practices
for fraud/deception detection, authentication
and verification, cyber security tools etc.

» Protecting the Privacy of American
Citizens - through need for bi-partisan data
privacy legislation development of privacy
preserving technigues, strengthening of
privacy preserving technologies, privacy
guidance for data collection by agencies,
evaluation of effectiveness of privacy
preserving techniques

» Advancing Equity and Civil Rights - by
providing guidance to prevent algorithmic
discrimination, development of best
practices for fairness for the use of Al in the
criminal justice system

» Protections for Consumers, Patients,
and Students - through the promotion of
responsible use of Al and leveraging Al in
education

» Support for Workers - through the
development of best practices to mitigate
harm and to maximize benefits and

Use of Artificial Intelligence | The White House

15 “Regulations of European Parliament and of the council Laying down
harmonised rules on artificial intelligence and amending certain union
legislative acts”, June 14, 2023 : https://artificialintelligenceact.eu/the-
act/

16 “The EU Al act can get democratic control of artidfical intelligence-but
only if open source developers get the seat in the table”, July 17 2023,
https://fortune.com/2023/07/17 feu-ai-act-democratic-control-artificial-
intelligence-open-source-developers-tech-politics-shelley-mckinley/

17 Europe Takes aim at ChatGPT with what might soon be the west’s first
A.l. law", June 14 2023, https://www.cnbc.com/2023/05/15/eu-ai-act-
europe-takes-aim-at-chatgpt-with-landmark-regulation.html|
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commissioning of a report to evaluate the
impact of Al on the labor market

» Promoting Competition and Innovation -
by catalyzing Al research through provision
of resources, providing small developers/
entrepreneurs technical assistance and
resources and attracting highly skilled global
Al talent

» Promoting American Leadership Abroad
- through the expansion of bilateral/
multilateral/multistakeholder engagements
to promote collaboration on Al, development
of vital international standards, and
promotion of responsible deployment of Al
abroad

» Enabling Effecting and Responsible use of
Al in Government - through the issuance
of guidance of use of Al by government
agencies, helping agencies with the
acquisition of Al products and services,
and accelerating rapid induction of Al
professionals in the government

Europe's Al regulation approach
remains “Risk Based"”

The European Union (EU) is taking a risk-based
approach to the regulation of Al, through which it
seeks to strike a balance between protecting people
from the risks of Al while promoting innovation.

The EU parliament has recently approved a set of
requlations for ratification/ consideration of member
countries?s,

Before an Al system can be launched for

public, it must meet a set of risk-management,
transparency, documentation, oversight, and quality
requirements'®. The Act defines four levels of risks
that are unacceptable risk, high risk, limited risk

and minimal to no risk. The models falling in the
unacceptable risk category cannot be deployed in the

18 Regulations of European Parliament and of the council Laying down
harmonised rules on artificial intelligence and amending certain union
legislative acts”, June 14 2023

19 Europe Takes aim at ChatGPT with what might soon be the west's first
A.l. law”, June 14 2023, https://www.cnbc.com/2023/05/15/eu-ai-act-
europe-takes-aim-at-chatgpt-with-landmark-regulation.html|
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EU'” while the high-risk Al systems need to undergo
third-party conformity assessment*é,

The law proposes new transparency requirements for
the developers of foundation models:

»  They require the developers to publish a
summary of the copyrighted material used in
training such systems.

» The Al model developers will be required to carry
out data integrity assessments to reduce the
possibility of biases.

»  The models will have to be consistent with the
principles of democracy, rule of law, and mitigate
risks to fundamental rights, health and safety of
the citizens in the EU*°.

It may be noted that EU was among the first to enact
regulations relating to data privacy and consumer
protection i.e., the GDPR. Since social media
platforms and the internet ecosystem in general are
global in nature, even companies domiciled outside
the EU have complied with the GDPR regulations.
Similarly, once implemented, this risk-based approach
of EU may need to be complied with by companies
domiciled outside the EU.

» Support to open source: The Act grants certain
protections and some exemptions to open-source
community from legal and compliance issues.
While Open-source developers are encouraged to
implement documentation of best practices, such
as model and data cards, but the responsibility
for compliance ultimately falls on the entities
that incorporate open-source components into
their Al applications?°.

» Measures for innovation in EU: The EU
is promoting Gen Al/Al innovation through
regulatory sandboxes, and measures to reduce
the regulatory burden for SMEs and start-ups.
In addition, they have also promulgated rules/
directives such as Data Governance Act which
facilitates the open sharing of data, Open Data
Directive which mandates the release of public
sector data, and EU strategy for data which
enables the creation of a mechanism to create
a single market for data. Further, it has also
notified rules to access data to develop high-risk
Al systems??,

20 The EU Al act can get democratic control of artidfical intelligence-but
only if open source developers get the seat in the table”, July 17 2023,
https.//fortune.com/2023/07/17 /eu-ai-act-democratic-control-artificial-
intelligence-open-source-developers-tech-politics-shelley-mckinley/

21 “The EU Al act™: https://eur-lex.europa.eu/legal-content/EN/
TXT/?uri=celex%3A52021PC0206



UK proposes regulatory sandboxes
to encourage innovation

The UK has published a policy paper that emphasises
a “pragmatic” and “proportionate” approach. It
proposes a pro-innovation regulatory environment
while "“responding to risk and building public trust"7.
The activities in this respect would be undertaken
over the next 12 months, including the development
of Al requlation roadmap, stakeholder engagement/
consultations and the development of cross-sectoral
principles for provisions22,

The UK government has proposed an Al sandbox,
similar to what RBI has implemented in India for
fintech?? to help innovators overcome regulatory
barriers and speed up product launches. It is

also expected to highlight emerging technologies
and market trends that may require requlatory
adjustments.

Initially, the government intends to focus on a single
sector, multiple regulator model while expanding

to other sandbox models at a later stage. The Al
regulatory sandbox will prioritize sectors with
substantial Al investment, strong industry demand,
and a need for improved collaboration between
regulators. Through this sandbox, government
expects to provide tailored advice to innovators to
overcome requlatory barriers, with a focus on start-
ups and small to medium-sized businesses.

China focuses on data accuracy for
better Gen Al outcomes

The Chinese government, through a proclamation

in 2017, made leadership in Al a strategic priority24,
thereby providing a strong policy signal to private
players and government funded institutions. Much
like US tech corporations, China has large tech giants
with deep pockets and tech know-how, who have
spearheaded Al development?>, In addition, as per

22 A pro-innovation approach to Al regulation - GOV.UK (www.gov.uk) A pro-
innovation approach to Al regulation - GOV.UK (www.gov.uk)

23 “RBI Regulatory Sandbox": https://rbi.org.in/scripts/
PublicationReportDetails.aspx?UrlPage=&ID=920 “RBI Regulatory
Sandbox": https://rbi.org.in/scripts/PublicationReportDetails.
aspx?UrlPage=&ID=920

24 “Next Generation Artificial Intelligence Development Plan Issued by

reports from OECD, Brooking Institution and Stanford
University, China has consistently been the second
largest recipient of venture capital in Al behind only
the US.

China also benefits from large internet consumer
base. Chinese consumers generate lots of data that
can be accessed by government and provided to
Chinese firms?®. Since 2017, the federal government
has made concerted efforts through initiatives

such as National New Gen Al plan, Al innovation
action plan for institutions of higher education with
stated targets for talent development, R&D and Al
industrialization?”.

The Chinese government has stated that its goal is to
enable China to emerge as a leader in the governance
and regulation of Al?8, and to address the ethical,
social, and economic impact of Al. As per the current
draft policy which has been put out for consultation:

»  Technology should comply with the existing
regulatory framework

»  Service providers are expected to “ensure
the data’s veracity, accuracy, objectivity, and
diversity"”

»  Service providers are expected to ensure that
intellectual property rights are not infringed
upon, nor are any other data-related laws
violated (consent should be obtained as may be
applicable)

»  Providers are expected to ensure that the
content that is generated is not discriminatory in
any nature. Individuals and entities using Gen Al
products to “provide services such as chat, text,
image, or audio generation” are responsible for
any content that is generated

» China's approach to Gen Al governance has
a particular focus on algorithms and the data
used to train them. This is evident from the
requirement to make a filing to China's algorithm
registry explaining how an algorithm works,
trained and then pass security assessments?®

Chinese tech giants are set to invest over USS$5 billion
by 2024 in buying chips3°. Also, local governments

State Council”: http://fi.china-embassy.gov.cn/eng/kxjs/201710/
P020210628714286134479.pdf

25 https://www.technologyreview.com/2019/01/22/137760/the-future-of-
chinas-ai-industry-is-in-the-hands-of-just-three-companies/

26 https.//www.bbc.com/news/business-65034773

27 https://oecd.ai/en/dashboards/policy-initiatives/http:%2F%2Faipo.oecd.
org%2F2021-data-policylnitiatives-26851

99 The Aldea of India



in China are taking steps to shore up local firms by
providing state-sponsored computing resources to
Al firms3!, and investment in algorithmic innovation,
chip development and language data sets?2.

China had earlier rolled out detailed regulations
pertaining to Artificial Intelligence and has been
one of the first countries to come up with a draft
document on the Measures for the Management
of Generative Artificial Intelligence Services33. The
Cyberspace Administration of China (CAC) issued
these draft measures on April 10, 2023 and were
open for public consultation till May 10, 2023.

UAE has developed its own open-
source Gen Al model “FALCON"

The UAE has launched a Gen Al guide to address
the opportunities and challenges of this technology
in the country. The guide not only details the

economic potential of the Gen Al but also stresses the

individual's data privacy and protections. It considers
transparency to be essential in the use of data to
build people's trust in the technology32.

The UAE government through Technology Innovation
Institute (TII) has taken a path much like India’s UPI
and has funded its indigenous technology. It has
created LLMs called FALCON-40B and FALCON-7B
as a Public Good and open-sourced it. A key feature
of this LLM FALCON-40B is that it has 40 billion
parameters while the FALCON-7B has 7 billion
parameters. A greater number of parameters in
FALCON-40B allows it to display a higher level of
machine intelligence enabling the application to
use it in relatively complex tasks when compared to
FALCON-7B.

As per the UAE government, the data pipeline used
for FALCON has undergone a rigorous audit. This is
expected to address problems such as inherent bias

28 “Measures of Management of generative Artificial intelligence Services
draft Translation": https://digichina.stanford.edu/work/translation-
measures-for-the-management-of-generative-artificial-intelligence-
services-draft-for-comment-april-2023/

22 “Algorithms as a point of entry to Al Governance”:https.//
carnegieendowment.org/2023/07/10/china-s-ai-regulations-and-how-
they-get-made-pub-90117

30 https://www.yahoo.com/lifestyle/chinese-companies-spend-5-
billion-153400526.html#:~:text=Chinese%20tech%20giants%20
Baidu%2C%20TikTok,on%20Nvidia's%20professional%20A1%20GPUs.

31 https://www.scmp.com/tech/big-tech/article/3226808/china-asserts-ai-
development-goals-shanghai-conference-beijing-braces-potential-new-us-
tech

32 https.//www.scmp.com/tech/policy/article/32207 36/chinas-capital-
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in the models. Further, this enhanced data pipeline
allows it to match the performance of other models
with only 75% of the compute budget while training
and only a fifth during inference time3>. As per

TlI, this Gen Al model is expected to help Emirati
companies be cost-efficient. One important public
use of these domestic LLMs is that they may be
extensively used for language translations, sentiment
analysis and as virtual assistants=®.

Other countries

Several countries such as Japan, Australia,
Singapore, Germany, Canada and France have put
out broad outlooks towards the policy stance to
be adopted for Al and Gen Al. Each country has

a unique stance on Al and India can draw aspects
that support Al innovation, and protection of Gen
Al users without having any adverse impact.

Learning from RBI: use of
Regulatory Sandboxes for
Gen Al

A Regulatory Sandbox (RS) is an instrument

that allows start-ups or companies to test new
technologies and their impact where requlators
may permit a certain level of relaxation to
undertake a trial phase?’. This helps provide a safe
platform for regulators as well as the innovators to
collaborate and understand how new technologies
can be developed and regulated in a responsible
way. Presently, in India, the three main financial
requlators - Reserve Bank of India, Securities and
Exchange Board of India, and Insurance Regulatory
and Development Authority of India - have an RS
framework to test fintech products. RBI's RS has
progressed to its fourth cohort of testing while the
other two are in the nascent stage3.

beijing-provide-state-sponsored-computing-resources-ai-firms-amid-
chatgpt-frenzy

33 https://carnegieendowment.org/2023/07/10/china-s-ai-regulations-and-
how-they-get-made-pub-90117

34 https://digichina.stanford.edu/work/translation-measures-for-the-
management-of-generative-artificial-intelligence-services-draft-for-
comment-april-2023/

3 https://ai.gov.ae/wp-content/uploads/2023/04/406.-Generative-Al-
Guide_ver1-EN.pdf https://ai.gov.ae/wp-content/uploads/2023/04/406.-
Generative-Al-Guide_ver1-EN.pdf

36 “Refineweb: dataset for Falcon"://arxiv.org/abs/2306.01116

37 https://falconlim.tii.ae/ https://falconlim.tii.ae/

38 Reserve Bank of India: https://rbi.org.in/scripts/PublicationReportDetails.
aspx?UrlPage=&ID=920



RBI has noted several benefits of undertaking the RS
approach for fintech rollout in India. These include
reduced dependence on the requlator for stakeholder
consultations, gaining empirical evidence on the
merits and risks of new technologies, allowing for
modifications based on user feedback before large-
scale rollout and providing a structured environment
for evidence-based regulatory decision-making°.
Thus, the RS approach holds value for Gen Al rollout
as well, especially when domestic innovators would
like to launch their products in India.

Mitigating the Issues
of Liability and Bias in
Context of Gen Al

Liability
Gen Al systems have become advanced enough that
they undertake independent decisions using the
knowledge learned by themselves, very much like
human intelligence. Thus, there is a need to identify
whether Gen Al systems may be held responsible
for civil liability in the long term. In view of this,
the question arises whether an Al system may be
recognized as a legal person°. Here, where liability
is very clearly identified, the scenarios of risk may be
much lower. However, there is much debate between
stakeholders on determining the legal status of Al
systems.

One side of the debate is conferring a separate

legal status to Al systems determined by the level

of autonomous decision-making and “intelligence”

of that Al system?!. The downside of bestowing

Al systems with a separate identity may lead to a
strict product liability regime, which may discourage
innovation. An example of this conflict is the use-case
of driverless cars, wherein users have been found

to be met with accidents, leading to a question of
liability. Another solution may be the distribution of
this liability amidst the developer of technology, the
owner of the car and any third-party user/ operator+.

It requires clear requlations that can address the
issue of accountability of Al systems. This issue may

3% Regulatory Sandbox Explained: How RBI is moderating FinTechs’
disruption in BFSI; Economic Times; https://bfsi.economictimes.
indiatimes.com/news/policy regulatory-sandbox-explained-how-rbi-is-
moderating-fintechs-disruption-in-bfsi/87098591

40 Reserve Bank of India: https://rbi.org.in/scripts/PublicationReportDetails.
aspx?UrlPage=&ID=920

41 Report Of Committee - D On Cyber Security, Safety, Legal and Ethical
Issues, July 2019, MEITY

be resolved either by upgrading existing laws to
encompass Al, or by providing a separate legislation
to specifically addresses the legal aspects of the
development and deployment of Al systems. Certain
countries like China, believe in prior regulation,
wherein algorithms are registered before being
permitted for distribution in the country.

Mitigating risks of bias

Another pertinent issue existing in Al systems is the
existence of bias in algorithms either arising out

of the data provided in the Al system or the bias in
the developers. This bias may lead to faulty results,
especially if Gen Al is deployed as a public tool, or
used in high-impact industries such as Finance or
Healthcare. Generalized Al standards for developers
may help reduce instances of bias by encouraging
diversity in the sources of data used, scrutinising
initial datasets, mandating continued testing and
encouraging feedback, while also supporting
research on practical techniques of promoting
fairness*3. These methods are largely self-requlatory
in approach and may not require new legislations.

In the absence of encoded laws, regulations,
statutory rules, or guidelines pertaining to Al, there
is some requlatory uncertainty. But based on the
announcements made by the government and

more recently the Indian Minister of State for IT, the
government clearly indicated its intent to regulate Al
to ensure Al protection®. It was also indicated that

a risk-based approach would be taken up to protect
"Digital Citizens" from harm.

Clarity needed over IP rights

Regulatory infrastructure required, for Al systems to
flourish in India and to be of public use, requires an
emphasis on promotion of innovation in the country
while balancing the risks that arise as Gen Al systems
gain traction. One pertinent gap existing in the Al
regulatory infrastructure needed for promoting
innovation is the clarity on intellectual property (IP
laws) which apply to patenting of algorithms and
granting inventorshipt. This would significantly
impact the ability of small players to develop
applications and scale up.

42 https://indiaai.gov.in/ai-standards/civil-liability-of-artificial-intelligence

43 Regulating Artificial Intelligence - New Technology - Worldwide (mondag.com)

4 Report Of Committee - D On Cyber Security, Safety, Legal and Ethical
Issues, July 2019, MEITY

45 India will requlate Al to ensure user protection | Mint (livemint.com)

46 Regulating Artificial Intelligence - New Technology - Worldwide (mondaq.com)
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