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ABSTRACT: This article explores the future landscape of intelligent automation and Robotic Process Automation
(RPA) as we approach 2025, highlighting key trends and their potential impact on businesses. It examines the
integration of Al and machine learning in next-generation automations, the convergence of RPA with IoT and
blockchain technologies, the evolution of system integrations towards API-first and hybrid approaches, and emerging
trends such as hyper-automation, the rise of citizen developers, and ethical considerations in automation. Drawing on
industry reports and market forecasts, the article provides insights into the transformative potential of these
technologies, their expected market growth, and the benefits they offer in terms of operational efficiency, cost
reduction, and innovation across various sectors.
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I. INTRODUCTION

As we approach 2025, the landscape of Intelligent Automation and Robotic Process Automation (RPA) is poised for
significant transformation. These technologies, already at the forefront of digital innovation, are set to evolve
dramatically, driven by advancements in artificial intelligence (AI), machine learning (ML), Internet of Things (IoT),
blockchain, and more integrated systems. According to a comprehensive study by Grand View Research, the global
intelligent process automation market size is expected to reach $15.8 billion by 2025, growing at a remarkable CAGR
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of 12.5% from 2020 to 2025 [1]. This substantial growth underscores the increasing importance of automation
technologies in shaping the future of business operations.

The impact of these evolving technologies is already evident across various industries. A recent survey conducted by
Deloitte found that 53% of organizations have already started implementing RPA, with another 19% planning to adopt
it in the next two years. Moreover, organizations that have implemented RPA report a staggering average cost reduction
of 22% and an impressive productivity increase of 22% [2]. These figures highlight the transformative potential of
intelligent automation and RPA in driving operational efficiency and cost-effectiveness.

This article explores the key trends that will shape the future of automation, offering insights into how businesses can
prepare for and leverage these emerging technologies. From the integration of Al and ML in next-generation
automations to the convergence of RPA with IoT and blockchain, we'll delve into the innovations that are set to
redefine the automation landscape. We'll also examine the evolution of system integrations and discuss future trends
like hyper-automation and the rise of citizen developers.

As we navigate through these trends, it becomes clear that the future of automation is not just about technology
adoption, but about strategic implementation that aligns with business goals and ethical considerations. Organizations
that can effectively harness these emerging technologies will be well-positioned to thrive in an increasingly digital and
competitive business environment.

RPA Implementation and Its Impact on Business Performance

Average Productivity Increase from RPA

0,
Implementation 22%

Average Cost Reduction from RPA Implementation 22%

Organizations Planning to Adopt RPA in Next Two
Years

19%

Organizations Currently Implementing RPA 53%

CAGR of Global Intelligent Process Automation Market

0,
(2020-2025) 12.50%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%

Fig. 1: Global Intelligent Process Automation Market Growth and RPA Adoption (2020-2025) [1, 2]
II. AT AND MACHINE LEARNING IN NEXT-GEN AUTOMATIONS

The integration of Al and machine learning into automation processes is perhaps the most transformative trend we'll
see by 2025. These technologies are set to elevate automation from simple task execution to intelligent, adaptive
systems capable of complex decision-making. According to a comprehensive study by McKinsey Global Institute, Al
techniques have the potential to create between $3.5 trillion and $5.8 trillion in value annually across nine business
functions in 19 industries [3]. This staggering figure underscores the transformative potential of Al and ML in
automation.

IJIRSET©2024 | An ISO 9001:2008 Certified Journal | 16443


http://www.ijirset.com/

L\ |

Impact
Factor

8.524

ﬂ:\.’% International Journal of Innovative Research of
[FII;XJ3j Science, Engineering and Technology (JIRSET)

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

Volume 13, Issue 9, September 2024
|DOI: 10.15680/IJIRSET.2024.1309067|

Predictive and Adaptive Automation

By 2025, we can expect to see automation tools that not only execute predefined tasks but also predict future needs and
adapt in real-time. These systems will utilize advanced machine learning algorithms to analyze patterns in data,
anticipate issues, and proactively adjust processes for optimal efficiency.

For example, in manufacturing, predictive maintenance systems will evolve to not just schedule maintenance based on
usage patterns but also adapt production processes in real-time to minimize wear and tear on equipment, thereby
extending its lifespan and reducing downtime. A study by PwC estimates that Al-powered predictive maintenance
could reduce maintenance costs by up to 20%, reduce equipment downtime by up to 50%, and extend machine life by
years [4].

Enhanced Natural Language Processing (NLP)

Advances in Natural Language Processing will lead to more sophisticated, conversational Al-powered bots. These bots
will be capable of understanding context, sentiment, and even cultural nuances, making human-machine interactions
more natural and effective.

In customer service, for instance, Al chatbots will handle complex queries with a level of nuance previously reserved
for human agents. They'll be able to detect customer emotions, adjust their tone accordingly, and even anticipate
customer needs based on the conversation flow. Gartner predicts that by 2025, 95% of customer interactions will be
powered by Al, with chatbots handling up to 80% of routing customer service interactions without human intervention

[4].

Continuous Learning and Optimization

Machine learning algorithms will enable automation systems to refine their performance continuously. Through techniques
like reinforcement learning, these systems will learn from each interaction and outcome, constantly improving their efficiency
and reliability.

This continuous optimization will be particularly impactful in areas like supply chain management, where systems will learn
to navigate complex, ever-changing variables to optimize logistics and inventory management in real-time. A study by IBM
found that Al-powered supply chain management can reduce logistics costs by up to 15% and inventory levels by up to 35%

[4].

The impact of these advancements is expected to be substantial. IDC forecasts that by 2025, 75% of enterprises will be using
Al-powered automation solutions, leading to a 50% reduction in operational costs for the organizations that successfully scale
their implementations [4].

As we move towards 2025, the synergy between Al, ML, and automation will continue to push the boundaries of what's
possible in business operations, driving unprecedented levels of efficiency, adaptability, and intelligence across industries.

Metric Value

Potential annual value creation by Al techniques across industries (Trillion USD) 35-5.8
Reduction in maintenance costs due to Al-powered predictive maintenance Up to 20%
Reduction in equipment downtime due to Al-powered predictive maintenance Up to 50%
Customer interactions powered by Al by 2025 95%
Customer service interactions handled by Al chatbots without human intervention Up to 80%
Reduction in logistics costs due to Al-powered supply chain management Upto 15%
Reduction in inventory levels due to Al-powered supply chain management Up to 35%
Enterprises using Al-powered automation solutions by 2025 75%
Reduction in operational costs for organizations successfully scaling Al-powered automation 50%

Table 1: Projected Benefits of Al-Powered Automation Across Various Business Functions [3, 4]
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III. INTEGRATING RPA WITH IOT AND BLOCKCHAIN

The convergence of RPA with IoT and blockchain technologies will open up new frontiers in automation, enabling
more comprehensive, secure, and responsive systems. According to a report by MarketsandMarkets, the global IoT in
manufacturing market size is projected to grow from $33.2 billion in 2020 to $53.8 billion by 2025, at a CAGR of
10.1% during the forecast period [5]. This significant growth underscores the increasing importance of IoT integration
in industrial automation.

IoT-Driven RPA

By 2025, the integration of RPA with IoT will enable real-time data collection and response at an unprecedented scale.
This synergy will be particularly transformative in sectors like manufacturing and healthcare.

In smart factories, IoT sensors will continuously feed data to RPA systems, allowing for real-time adjustments to
production processes based on factors like equipment performance, inventory levels, and even external factors like
weather conditions or supply chain disruptions. A study by Deloitte found that manufacturers implementing loT-driven
smart factory initiatives reported an average of 10-12% gains in areas such as manufacturing output, factory utilization,
and labor productivity [5].

In healthcare, IoT-enabled wearables will transmit patient data to RPA systems, which can then automate responses
like scheduling follow-up appointments, adjusting medication dosages, or alerting healthcare providers to potential
issues. The global IoT in healthcare market is expected to reach $534.3 billion by 2025, growing at a CAGR of 19.9%
from 2020 to 2025 [6]. This growth is driven by the increasing adoption of IoT-enabled medical devices and the need
for real-time patient monitoring and care.

Blockchain-Enabled Secure Automation

Blockchain technology will provide a secure, transparent framework for automated processes, crucial for industries
dealing with sensitive data or complex multi-party transactions. The global blockchain market size is projected to grow
from $3.0 billion in 2020 to $39.7 billion by 2025, at an impressive CAGR of 67.3% during this period [6].

In finance, blockchain-integrated RPA could automate complex processes like cross-border payments or syndicated
lending, ensuring transparency, reducing fraud, and accelerating transaction speeds. A report by Accenture suggests
that blockchain technology could help banks save up to $12 billion annually by 2025 through reduced infrastructure
costs [6].

In supply chain management, blockchain will enable end-to-end visibility and traceability. RPA systems can then use
this immutable record to automate quality control processes, manage recalls, or verify the authenticity of products.
According to IBM, blockchain can reduce the cost of retail supply chains by up to 50% and cut inventory levels by up
to 30% [6].

The integration of RPA with IoT and blockchain is not just about technological advancement; it's about creating a new
paradigm of automation that is more intelligent, secure, and responsive. By 2025, we can expect to see widespread
adoption of these integrated technologies across various industries, driving significant improvements in operational
efficiency, data security, and customer experience.
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Market Growth Projections for loT and Blockchain
Technologies (2020-2025)
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Fig. 2: Comparative Analysis of IoT and Blockchain Market Expansion in Automation [5, 6]
IV. EVOLUTION OF SYSTEM INTEGRATIONS

The way systems integrate is evolving rapidly, moving towards more seamless connectivity and real-time data
exchange. This evolution is crucial for enabling more sophisticated and responsive automation processes. According to
a report by Grand View Research, the global system integration market size is expected to reach $528.2 billion by
2025, growing at a CAGR of 11.7% from 2019 to 2025 [7]. This substantial growth highlights the increasing
importance of advanced system integration in the modern business landscape.

API-First Approach

By 2025, we'll see a widespread adoption of the API-first approach to system integration. This methodology prioritizes
the development of robust, well-documented APIs before the creation of applications. It allows for more modular,
flexible integrations, facilitating scalable automation solutions.

A study by Cloud Elements found that 55% of businesses are using APIs to generate new revenue streams, while 46%
are using them to extend their products' capabilities [7]. This demonstrates the strategic importance of APIs in driving
business innovation and growth.

This approach will enable businesses to quickly adapt their automation processes to new technologies or changing
business needs. For instance, a company could easily swap out or upgrade individual components of their automation
stack without disrupting the entire system. According to Gartner, by 2025, 50% of enterprise IT organizations will have
adopted an API-first approach for all system integrations, up from less than 10% in 2020 [8].

Hybrid Integrations

As businesses demand instant insights while maintaining control over sensitive data, hybrid integrations connecting on-
premise systems with cloud solutions will become more common. This approach offers the best of both worlds: the
security and control of on-premise systems with the scalability and flexibility of cloud solutions.
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The hybrid cloud market is expected to grow from $44.6 billion in 2018 to $97.6 billion by 2023, at a CAGR of 17.0%
[8]. This growth is driven by the increasing need for organizations to balance data security with the benefits of cloud
computing.

In practice, this could mean keeping core financial data on-premise while leveraging cloud-based Al for advanced
analytics and automation. RPA systems would seamlessly operate across both environments, ensuring data consistency
and enabling complex automated workflows. A survey by Flexera found that 87% of enterprises have a hybrid cloud
strategy, indicating the widespread adoption of this integration approach [7].

The evolution of system integrations towards API-first and hybrid approaches is not just a technological shift; it's a
strategic move that enables businesses to be more agile, efficient, and innovative. By 2025, we can expect these
integration strategies to be at the core of most enterprise IT architectures, driving the next wave of digital
transformation and automation.

V. FUTURE AUTOMATION TRENDS

Looking beyond 2025, several trends are set to shape the long-term future of automation. According to Gartner, by
2024, organizations will lower operational costs by 30% by combining hyper-automation technologies with redesigned
operational processes [9]. This significant cost reduction highlights the transformative potential of emerging
automation trends.

Hyper-Automation

Hyper-automation, where Al, machine learning, and RPA converge to drive end-to-end automation across enterprises,
will become the norm. This approach will enable businesses to automate complex, interconnected processes that span
multiple departments or even organizations. Forrester predicts that the RPA market will reach $12 billion by 2023, with
a significant portion of this growth attributed to hyper-automation initiatives [9].

For example, in the insurance industry, hyper-automation could enable a completely automated claims process, from
initial claim submission to damage assessment (using Al-powered image recognition), fraud detection, payment
processing, and even automatically scheduling repairs. A study by McKinsey & Company suggests that up to 25% of
the insurance industry's current full-time positions could be consolidated or replaced by 2025 due to hyper-automation,
indicating a potential annual cost saving of $1.1 billion for the industry [10].

Rise of Citizen Developers

The democratization of automation tools will give rise to citizen developers - non-technical employees who can create
their own automation solutions. This trend will accelerate innovation and enable more tailored, department-specific
automation processes. Gartner predicts that by 2024, 80% of technology products and services will be built by those
who are not technology professionals [10].

Low-code and no-code platforms will evolve to incorporate Al and machine learning capabilities, allowing citizen
developers to create sophisticated automation solutions without deep technical expertise. The global low-code
development platform market is expected to grow from $13.2 billion in 2020 to $45.5 billion by 2025, at a CAGR of
28.1% during the forecast period [10].

Ethical Considerations in Automation

As automation becomes more pervasive and sophisticated, ethical considerations will come to the forefront. There will
be an increased focus on ensuring automation systems are transparent, fair, and aligned with societal values. A survey
by Deloitte found that 32% of executives rank ethical issues as one of the top three risks of Al, highlighting the
growing importance of this aspect [9].

This could involve developing Al systems that can explain their decision-making processes, implementing safeguards
to prevent biases in automated processes, and creating industry standards for ethical automation. The IEEE Global
Initiative on Ethics of Autonomous and Intelligent Systems has been working on establishing standards for ethical Al
and automation, with over 15 standards either approved or in development as of 2021 [10].
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As we look towards the future of automation, these trends promise to revolutionize how businesses operate, innovate,
and interact with technology. The convergence of hyper-automation, citizen development, and ethical considerations
will shape a new era of intelligent, democratized, and responsible automation.

Year Metric Value
2020 | Global Low-Code Development Platform Market Size (Billion USD) 13.2
2020 | Executives Ranking Ethical Issues as Top 3 Al Risks (%) 32
2023 | RPA Market Size (Billion USD) 12
2024 | Operational Cost Reduction due to Hyper-Automation (%) 30
2024 | Technology Products/Services Built by Non-Tech Professionals (%) 80
2025 | Global Low-Code Development Platform Market Size (Billion USD) 45.5
2025 | Insurance Industry Full-Time Positions Consolidated/Replaced (%) 25
2025 | Insurance Industry Annual Cost Savings (Billion USD) 1.1

Table 2: Emerging Trends in Automation: From Hyper-Automation to Ethical Considerations [9, 10]
VI. CONCLUSION

As we look towards 2025 and beyond, the future of automation promises to revolutionize business operations and drive
unprecedented levels of efficiency, adaptability, and innovation. The convergence of Al, machine learning, IoT, and
blockchain with RPA will create more intelligent, secure, and responsive automation systems. The shift towards API-
first and hybrid integration approaches will enable greater agility and scalability. Meanwhile, trends like hyper-
automation and the rise of citizen developers will democratize automation capabilities, allowing for more pervasive and
tailored solutions. However, as these technologies become more sophisticated and ubiquitous, ethical considerations
will play an increasingly crucial role in shaping their development and implementation. Organizations that can
effectively harness these emerging technologies while addressing the associated challenges will be well-positioned to
thrive in an increasingly digital and competitive business landscape.
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