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ABSTRACT: This comprehensive article explores the evolving landscape of artificial intelligence (AI) in 2024,
focusing on the Al value chain, monetization strategies, market growth, and ethical considerations. It examines the six
primary components of the Al value chain and their associated monetization opportunities, including data monetization,
Al infrastructure and hardware, Al software and services, and large language models. The article provides detailed
market projections for various Al sectors, highlighting key growth areas such as healthcare, financial services, retail,
and manufacturing. Additionally, it discusses the emerging ethical challenges in Al development and deployment,
along with the resulting opportunities in Al governance and compliance. This article offers valuable insights into the
rapidly expanding Al ecosystem and its potential impact across industries by analyzing current trends and future
projections.

KEYWORDS: Al Value Chain, AI Monetization, Market Growth, Ethical Al, Industry Adoption
I. INTRODUCTION

The artificial intelligence (AI) landscape has undergone significant transformation in recent years, with 2024 marking a
pivotal point in the evolution of the Al value chain and monetization strategies. As organizations across various sectors
increasingly adopt Al technologies, new opportunities for value creation and capture have emerged [1]. This article
provides an overview of the current Al value chain, examines key monetization avenues, and discusses future trends in
the AI market.

IJIRSET©2024 | An ISO 9001:2008 Certified Journal | 14226


http://www.ijirset.com/

= 2 .
ﬂ:\“gﬂ 4 International Journal of Innovative Research of
[ 5] Science, Engineering and Technology (JIRSET)

Impact
Factor

8.524

|wwwi.ijirset.com |A Monthly, Peer Reviewed & Referred Journal| e-ISSN: 2319-8753; p-ISSN: 2347-6710|

Volume 13, Issue 8, August 2024
|DOI: 10.15680/IJIRSET.2024.1308015|

The global AI market has experienced exponential growth, with its value projected to reach $407 billion by 2027,
representing a compound annual growth rate (CAGR) of 36.2% from 2022 to 2027 [2]. This rapid expansion is driven
by advancements in machine learning algorithms, increased availability of big data, and improvements in computing
power. For instance, the number of Al patents filed worldwide has grown from 22,913 in 2015 to 77,305 in 2023,
showcasing the accelerating pace of innovation in the field [3].

The adoption of Al technologies across industries has been remarkable. In a 2023 survey of 3,000 global executives,
50% reported that their organizations had adopted Al in at least one business function, up from 20% in 2017 [1]. This
widespread adoption has led to the emergence of a complex and interconnected Al value chain, encompassing data
collection and preparation, model development and training, infrastructure and computing resources, Al applications
and services, integration and deployment, and maintenance and optimization.

As the Al landscape continues to evolve, new monetization strategies are emerging. Large language models (LLMs)
have become a focal point for Al companies, with OpenAl's GPT-4 API generating an estimated $1.2 billion in revenue
in 2023. Cloud providers are expanding their Al-specific offerings, with Amazon Web Services (AWS) reporting a
50% year-over-year growth in machine learning services in Q4 2023 [2].

However, the rapid advancement and adoption of Al technologies also bring challenges and ethical considerations.
Issues such as data privacy, algorithmic bias, and the societal impact of Al-driven automation have gained prominence.
As a result, the global Al governance market is expected to grow from $85 million in 2022 to $1.16 billion by 2032,
reflecting the increasing importance of responsible Al practices [3].

This article will delve into the intricacies of the Al value chain, explore various monetization strategies, and discuss the
future trajectory of the Al market. By examining these aspects, we aim to provide a comprehensive overview of the
current state and future prospects of Al in 2024 and beyond.

Year Global AI Market Value (Billion USD) Al Patents Filed Al Adoption by
Worldwide Organizations (%)
2015 5.0 22,913 10
2017 10.8 34,250 20
2019 233 48,700 30
2021 50.2 63,150 40
2023 108.4 77,305 50
2025 233.8 92,000 60
2027 407.0 110,000 70

Table 1: Global AI Market Growth and Al Patent Filing Trends (2015-2027) [1-3]
II. THE AI VALUE CHAIN

The Al value chain consists of six primary components, each playing a crucial role in the development, deployment,

and optimization of Al systems [4]:

1. Data collection and preparation: This stage involves gathering, cleaning, and structuring data for Al model
training. In 2023, the global data preparation tools market reached $3.8 billion, with a projected CAGR of 20.5%
from 2024 to 2030 [5].
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2. Model development and training: This phase focuses on designing and training Al models using various machine
learning techniques. The global machine learning market size was valued at $15.44 billion in 2023 and is expected
to grow at a CAGR of 38.8% from 2024 to 2030 [5].

3. Infrastructure and computing resources: This component includes the hardware and cloud services required for Al
computations. The Al chip market size was $14.9 billion in 2023 and is projected to reach $128.9 billion by 2028,
at a CAGR of 35.8% [6].

4. Al applications and services: This stage involves the development of Al-powered software and services for various
industries. The global Al software market is expected to reach $62.5 billion in 2024, representing a 21.3% increase
from 2023 [5].

5. Integration and deployment: This phase focuses on implementing Al solutions within existing business processes
and systems. The Al implementation services market was valued at $7.1 billion in 2023 and is projected to reach
$26.4 billion by 2028, growing at a CAGR of 30.1% [6].

6. Maintenance and optimization: This final stage involves ongoing support, updates, and improvements to Al
systems. The AI operations (AIOps) market size was $13.51 billion in 2023 and is expected to reach $40.91 billion
by 2028, with a CAGR of 24.8% [6].

Each stage of the value chain presents unique monetization opportunities for businesses operating in the Al ecosystem.
For instance, in the data collection and preparation stage, companies like Databricks have capitalized on the growing
demand for data management solutions, reaching a valuation of $43 billion in 2023 [4].

In the model development and training phase, companies offering pre-trained models and Al development platforms
have seen significant growth. For example, Hugging Face, a platform for sharing and collaborating on machine learning
models, raised $235 million in 2023 at a valuation of $4.5 billion [5].

The infrastructure and computing resources segment has been dominated by major cloud providers. As of 2023,
Amazon Web Services (AWS) held a 32% market share in the cloud Al market, followed by Microsoft Azure at 22%
and Google Cloud at 10% [6].

In the AI applications and services stage, industry-specific Al solutions have gained traction. For instance, in the
healthcare sector, Al-powered diagnostic tools are expected to reach a market size of $10.2 billion by 2025, growing at
a CAGR of 40.2% from 2020 to 2025 [4].

The integration and deployment phase has created opportunities for Al consulting firms and system integrators.
Accenture's Al-related services revenue grew by 35% in fiscal year 2023, reaching $3.8 billion [5].

Finally, in the maintenance and optimization stage, AIOps platforms have emerged as a key growth area. Companies
like Dynatrace and Datadog have seen their revenues grow by over 30% year-over-year in 2023, driven by the

increasing demand for Al-powered IT operations management [6].

As the Al value chain continues to evolve, new monetization opportunities are likely to emerge, driven by
advancements in technology and changing market demands.

IJIRSET©2024 | An ISO 9001:2008 Certified Journal | 14228


http://www.ijirset.com/

Impact
Factor

8.524

ﬂ:'!g‘;a International Journal of Innovative Research of
[FILE Science, Engineering and Technology (IJIRSET)

|www.ijirset.com |A Monthly, Peer Reviewed & Referred Journal| e-ISSN: 2319-8753; p-ISSN: 2347-6710|

Volume 13, Issue 8, August 2024
|DOI: 10.15680/1JIRSET.2024.1308015]

Al Value Chain Components: Market Size and Growth
Projections (2023-2030)
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Fig. 1: Segmented Growth in the Al Ecosystem: From Data Preparation to AIOps (2023-2030) [4-6]
III. MONETIZATION OPPORTUNITIES

A. Data Monetization

High-quality datasets have become increasingly valuable assets for Al training. Companies are now monetizing their
data assets by offering curated datasets to Al researchers and developers. The global data monetization market is
expected to grow from $2.3 billion in 2023 to $7.34 billion by 2028, at a CAGR of 26.1% [7].

For instance, the ImageNet dataset, which contains over 14 million labeled images, has become a cornerstone for
computer vision research and development. Since its inception, ImageNet has been cited in over 50,000 research papers
and has played a crucial role in advancing computer vision technologies [8].

Other examples of successful data monetization include:

1. Kaggle, a subsidiary of Google, hosts data science competitions and offers a platform for sharing datasets. As of
2024, Kaggle has over 10 million registered users and hosts more than 100,000 public datasets.

2. Appen, a leading provider of high-quality training data for Al, reported revenue of $447 million in 2023, with a
15% year-over-year growth in its Al data services segment [7].

B. Al Infrastructure and Hardware

Cloud providers have capitalized on the growing demand for Al computing resources by offering specialized Al
infrastructure services. The global Al infrastructure market is projected to reach $94.3 billion by 2028, growing at a
CAGR of 25.6% from 2023 to 2028 [8].

Amazon Web Services (AWS), for example, reported that its machine learning services grew by 50% year-over-year in
Q4 2023. Microsoft Azure's Al services revenue increased by 55% in the same period, while Google Cloud's Al and
machine learning offerings saw a 60% year-over-year growth [8].

Concurrently, chip manufacturers have seen substantial growth in their Al-optimized hardware business:

1. NVIDIA's data center revenue reached $14.5 billion in fiscal year 2024, a 41% increase from the previous year.
The company's Al-specific GPU sales accounted for 70% of this revenue [9].
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AMD reported a 155% year-over-year increase in its data center GPU revenue in Q4 2023, driven by strong
demand for Al accelerators [9].

Intel's Al-specific product line, including its Habana Labs accelerators, generated $1.8 billion in revenue in 2023,
up 78% from the previous year [9].

C. AI Software and Services
The Al software and services market represents a major monetization avenue, encompassing:

B =

Al-powered business applications
Industry-specific Al solutions

Al development tools and platforms

Al consulting and implementation services

Market research firm Gartner predicts that the global Al software market will reach $62.5 billion in 2024, representing
a 21.3% increase from 2023 [7]. This growth is driven by several factors:

1.

2.

Al-powered business applications: The enterprise Al market is expected to grow from $16.2 billion in 2023 to
$72.5 billion by 2028, at a CAGR of 34.8% [8].

Industry-specific Al solutions: In healthcare alone, the AI market is projected to reach $45.2 billion by 2026,
growing at a CAGR of 44.9% [8].

Al development tools and platforms: The market for Al development platforms is expected to grow from $11.6
billion in 2023 to $52.6 billion by 2028, at a CAGR of 35.2% [9].

Al consulting and implementation services: The global Al services market is forecast to reach $50.9 billion by
2025, growing at a CAGR of 30.4% from 2020 to 2025 [9].

D. Large Language Models (LLMs)
LLMs have emerged as a significant monetization opportunity. The global NLP market, which includes LLMs, is
expected to grow from $26.4 billion in 2023 to $161.8 billion by 2029, at a CAGR of 35.1% [7].

Companies like OpenAl and Google offer API access to their models, while others build applications leveraging these
powerful language models:

1.

2.

3.

OpenAl's GPT-4 API generated an estimated $1.2 billion in revenue in 2023, with over 100 million weekly active
users across various applications [7].

Google's PalLM 2 and other language models contributed to a 28% year-over-year increase in Google Cloud's Al
and machine learning revenue in 2023 [8].

Anthropic, another leading AI company, raised $750 million in 2023 to further develop and monetize its Claude
language model [9].

As the Al landscape continues to evolve, these monetization opportunities are expected to grow and diversify, creating
new avenues for value creation in the Al ecosystem.
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Al Monetization Opportunities: Market Growth Projections Across
Segments (2023-2029)
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Fig. 2: Evolving Al Ecosystem: Comparative Market Size and Growth Rates of Key Sectors [7-9]
IV. MARKET GROWTH AND KEY SECTORS

The global AI market is projected to reach $407 billion by 2027, with a compound annual growth rate (CAGR) of
36.2% from 2022 to 2027 [10]. This remarkable growth is driven by increasing adoption across various sectors and
continuous technological advancements. Key growth areas include:

1. Healthcare and life sciences

The healthcare Al market is expected to reach $45.2 billion by 2026, growing at a CAGR of 44.9% [10]. Significant

developments in this sector include:

e  Al-powered diagnostic tools: The market for Al in medical imaging is projected to grow from $1.2 billion in 2023
to $11.3 billion by 2028, at a CAGR of 56.8% [11].

e Drug discovery platforms: Al-driven drug discovery is expected to reduce drug development timelines by 30-50%
and potentially save up to $70 billion annually by 2028 [11].

e Personalized medicine: Al applications in genomics and precision medicine are forecast to grow at a CAGR of
49.7% from 2023 to 2028 [10].

2. Financial services

The Al in fintech market is projected to reach $22.6 billion by 2025, growing at a CAGR of 23.37% from 2020 [11].

Key applications include:

e  Algorithmic trading: Al-powered trading systems are expected to account for 85% of all trading volume by 2025
[12].

e  Fraud detection: Al-based fraud detection solutions are projected to save banks up to $87 billion annually by 2026
[12].

e Personalized banking: Al-driven personalization in banking is expected to increase customer engagement by 35%
and boost revenue by 20% by 2025 [11].

3. Retail and e-commerce

The Al in retail market is forecast to grow from $5.9 billion in 2023 to $31.2 billion by 2028, at a CAGR of 39.8%
[12]. Notable trends include:
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e Demand forecasting: Al-powered demand forecasting is expected to reduce inventory costs by up to 30% and
increase revenue by 5-10% by 2025 [10].

e Personalized recommendations: Al-driven product recommendations are projected to account for 35% of e-
commerce revenues by 2026 [11].

e  Visual search: The visual search market, largely driven by Al, is expected to reach $14.7 billion by 2023, growing
ata CAGR of 9.1% [12].

4. Manufacturing and industrial automation

The Al in manufacturing market is projected to reach $16.7 billion by 2026, growing at a CAGR of 57.2% from 2021

[10]. Key applications include:

e Predictive maintenance: Al-powered predictive maintenance is expected to reduce machine downtime by up to
50% and increase productivity by 20% by 2025 [11].

e Quality control: Al-driven quality inspection systems are projected to improve defect detection rates by 90% and
reduce quality control costs by 30% by 2026 [12].

e Supply chain optimization: Al applications in supply chain management are forecast to create $1.3 trillion in
economic value by 2025 [10].

The potential for Al to increase efficiency, lower costs, and develop new value propositions is driving the rapid
adoption of this technology in these key sectors. For instance, in the healthcare sector, Al-powered diagnostic tools
have shown the ability to detect diseases like cancer, with accuracy rates exceeding 95% in some cases [11]. In
financial services, Al-driven robo-advisors are managing over $1.4 trillion in assets as of 2023, with projections to
reach $2.9 trillion by 2025 [12].

The retail sector is leveraging Al to enhance customer experiences, with companies like Amazon attributing 35% of
their revenue to Al-powered recommendation engines [10]. In manufacturing, industry leaders like Siemens and GE are
integrating Al into their industrial Internet of Things (IIoT) platforms, resulting in productivity gains of up to 20% and
maintenance cost reductions of up to 40% [11].

As Al technologies continue to mature and new applications emerge, these sectors are expected to see sustained growth
and transformation, further driving the expansion of the global Al market.

Sector 2023 Market Size Projected Market Target Year CAGR (%)
(Billion USD) Size (Billion USD)

Global AI Market 220 407 2027 36.2
Healthcare Al 20 45.2 2026 44.9

Al in Medical 1.2 11.3 2028 56.8
Imaging

Al in Fintech 14.8 22.6 2025 23.37
Al in Retail 59 31.2 2028 39.8

Al in Manufacturing 53 16.7 2026 57.2
Visual Search 12.5 14.7 2023 9.1

Table 2: Comparative Analysis of Al Adoption in Major Industries: Market Size and Growth Rates [10-12]
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V. ETHICAL CONSIDERATIONS AND FUTURE TRENDS

As Al becomes more pervasive, ethical considerations and responsible Al practices are increasingly important. This
trend is creating new monetization opportunities in Al governance and compliance. The global Al governance market is
expected to grow from $85 million in 2022 to $1.16 billion by 2032, at a CAGR of 29.8% [13].

Ethical AI Challenges:

1. Bias and Fairness: Al systems have shown biases in various applications, from facial recognition to credit scoring.
A 2023 study found that facial recognition systems had error rates up to 34% higher for darker-skinned females
compared to lighter-skinned males [14]. To address this, companies are investing in bias detection and mitigation
tools, with the market for Al fairness tools expected to reach $450 million by 2026 [13].

2. Privacy and Data Protection: With Al systems processing vast amounts of personal data, privacy concerns have
intensified. The global data privacy management software market is projected to grow from $2.7 billion in 2023 to
$25.3 billion by 2029, at a CAGR of 45.1% [14].

3. Transparency and Explainability: The "black box" nature of some Al algorithms has raised concerns about
accountability. The market for explainable Al (XAI) solutions is expected to reach $21.5 billion by 2030, growing
at a CAGR of 38.4% from 2023 [15].

Future Trends and Monetization Opportunities:

1. Al Auditing and Certification: As regulations like the EU's Al Act come into force, demand for Al auditing
services is rising. The AI auditing market is projected to reach $4.3 billion by 2028, growing at a CAGR of 26.5%
from 2023 [13].

2. Ethical AI Consulting: Companies are seeking expertise to implement responsible Al practices. The ethical Al
consulting market is expected to grow from $120 million in 2023 to $1.7 billion by 2028 at a CAGR of 70.2%
[14].

3. Al Risk Management Tools: Software for managing Al-related risks is gaining traction. This market segment is
forecast to reach $2.5 billion by 2027, growing at a CAGR of 42.3% from 2022 [15].

4. Al Ethics Education and Training: There's a growing demand for Al ethics education. The market for Al ethics
training programs is projected to reach $1.2 billion by 2026, up from $180 million in 2023 [13].

5. Responsible Al Development Platforms: Platforms integrating ethical considerations into the Al development
process are emerging. This market is expected to grow from $350 million in 2023 to $4.8 billion by 2028 at a
CAGR of 68.9% [14].

Regulatory Landscape:

The regulatory environment for Al is evolving rapidly, driving demand for compliance solutions:

1. The EU AI Act, expected to be fully implemented by 2025, could impact up to 40% of Al applications used in the
EU [15].

2. Inthe US, proposed Al regulations could affect industries representing 40-60% of the US GDP by 2030 [13].

3. China's Al governance framework is expected to cover 90% of Al applications in the country by 2025 [14].

Industry Initiatives:

Major tech companies are investing heavily in ethical Al initiatives:

1. Google allocated $25 million to its Al for Social Good program in 2023 [15].

2. Microsoft increased its investment in responsible Al research by 150% between 2021 and 2023 [13].

3. IBM launched a $250 million initiative in 2023 to promote fairness and explainability in Al systems [14].

As the Al industry grows, ethical considerations will play an increasingly crucial role in shaping its development and
adoption. This trend presents significant opportunities for companies that can provide effective solutions for
responsible Al development, deployment, and governance.

VI. CONCLUSION
As the Al landscape continues to evolve at a rapid pace, it presents both immense opportunities and significant

challenges for businesses, policymakers, and society at large. The exponential growth of the Al market, driven by
advancements in technology and increasing adoption across various sectors, is creating diverse monetization avenues
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throughout the Al value chain. However, this growth is accompanied by pressing ethical concerns and the need for
responsible Al practices. The emergence of new markets for Al governance, ethics consulting, and compliance
solutions reflects the industry's recognition of these challenges. As Al becomes more deeply integrated into critical
aspects of business and daily life, striking a balance between innovation and ethical considerations will be crucial for
sustainable growth and societal acceptance. The future of Al will likely be shaped by those who can successfully
navigate this complex landscape, leveraging technological advancements while prioritizing responsible development
and deployment practices.
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