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Artificial Intelligence, Big Data
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healthcare providers may tailor treatments and respond to crises more quickly Business and healthcare

facilities can react swiftly and effectively to new possibilities and problems because to their capacity
to efficiently gather, evaluate and use vast amounts of data.
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cervices. They enable businesses 1o track product usage. gather r
i‘t““”""]'“.““ markeling expenences. &% &

JSR has si_u:mm:anll.\' impacted the development of new or improved methods for producing ¢
providing SETVICES. Thc_\' have enabled businesses to achieve hiuhér hrcci‘-iﬂn. consistency, and
pmlucli\'il}' levels in manufacturing. In the service sector. robots are transforming ‘
interactions. from automated checkout systems to Al-powered customer service bots. .

These digital technologies do not operate in isolation but often work synergistically to drive innovation
Combining 10T sensors, BD, and Al can lead to predictive maintenance syster}xs in manufacturing.
representing a new approach to production methods and logistics management. Similarly. integrating
CC with Al and BD enables new forms of collaborative innovation, allowing businesses to tap into
collective intelligence and co-create solutions with customers and partners. )

The research of Hypothesis H3 confirms that EU countries can be grouped into homogensous clusters
based on digital technologies, innovation expenditures and revenues, and the percentage of innovative
enterprises. Each cluster reflects a different level of digital technology adoption and innovation
capacity, highlighting economic diversity within the EU. Cluster 1 includes countries like Hungary,
Poland. Bulgaria, Spain, Latvia, Slovakia, and Romania, with variable innovation expenditures,
revenues, and lower-than-average EU digital technology adoption. Cluster 2 comprises countries like
the Czech Republic, Cyprus, Lithuania, Malta, the Netherlands, Estonia, Italy, Germany, Greece,
Croatia. Portugal, Luxembourg, and France, where the adoption of digital technologies, such as Al
BD. and CC, is more widespread, reflecting a higher innovation capacity. Cluster 3 includes countries
like Austria, Slovenia, Finland, Sweden, Belgium Denmark, and Ireland, with the highest innovation

revenues and high percentages of innovative enterprises.

Digital technologies enhance existing business strategies and redefine the fundamentals of competition
in the digital era. Companies that efficiently integrate Al BD, the IoT, CC, and ISR into their strategies
will be better positioned to create sustainable competitive advantages through operational excellence
and reduced costs or unique and personalized product and service offerings. The distinction between
cost and differentiation strategies may become less evident in the future as companies use these

technologies to excel in both areas simultaneously.

Success in the digital era depends on more than merely adopting technologies; it requires fundamentally
transforming how organizations operate, innovate, and create value. Companies that develop adequate
levels of digital readiness and organizational capacity view challenges as opportunities and deeply
integrate digital technologies into their business processes, defining the future competitive landscape.
This transformation is not just about technology but also about a mind-set shift and a culture of

continuous innovation that allows organizations to remain agile and relevant in a rapidly changing
business environment.
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Abstract nd i '
force behind innovation  ang g,

o advance through multiple phases of development by i,

| infrastructure Jimits, and speeding up ir.zformatic.)n. acceg
| ive growth are made possible by digital p|

: 00 come a major
mergi | cal progress has be
In emerging countries, technological prog

uctural change. Technology allows nations !

reasing production, decreasing conventiona

: ; ' ncLus
s.Newbusiness models, effective public services, a{1d l-nCl]l‘ nce biotechnology, and renewable eney
atforms, innovative manufacturing systems, artificial intelligence,

- ; urages the dissemingy;
gy technologies. T echnological advancement boosts institutional cqpae@; e;?;z ; coi petitivencss inattl
on of information, improves the creation of human capzta/,.am'{ raISEy thai> I (o attaining sustain absl
ructurally developing countries. Technologydriven innovation 1S still ess.e)?tla g : nable

Y les including the digital divide, a lack of skills, b

. ] ing obstac
and equitable development, despite enduring o : N —
udgetary limitations, and inadequate R&D ecosystens. Innovation and technology ha 1e key

factors in economic progress, Rapid development is biotechnology, fzutomatlion,[ ar{zﬁa}c:[ zintell;?genci}
renewable energy systems, and information and communication technologies nave change

manufacturing process, increased productivity and broadened the scope of globa{ compeat,z;lve}?ess,
whether gradual or radical, innovation makes it easier 10 develop new goods services, and business
models which boosts investment, increases productivity and creates job opportunities in lfnowlec.lge
intensive industries, By transferring resources from low productivily fo high value industries,

technological advancement speeds up structural change in developing nations, , This summary
emphasizes the ways in which technology progress accelerates innovative change the ways in which

it alters economies and the legislative actions required to optimise ils advantages. The study comes to
the conclusion that structurally developing countries may greatly expedite economic modernization by

carefully implementing and regulating technology.

Key words: Communication, Technology, Innovation, Al, R& D, IoT, Policies,
Digital Transformation.

Introduction

In the twenty-first century, innovation and the smart use of technology are increasingly driving
economic growth. Technological development has become a key factor in determining productivity,
competitiveness, and structural change, as countries move toward knowledge-based economies. Both

technological and non-technological innovations boost economic dynamism by enabling firms to
develop better products, implement more efficient processes, and respond swiftly to changing market
conditions. The capacity to innovate is crucial for both national development and firm-level
sustainability in an era characterized by rapid advances in digital technologies, automation, and global
integration.

’- f i I o . - .
Technological progress stimulates economic growth through several channels, including higher labour

gnd capital productivity, the creation of new industrial pathways, reduced production costs, and
improved access to international markets.

* SCEYre R i 5 v Sy .
*i’hD. Research Scholar. Department of Economics. Vels University. VISTAS pallavaram
SISt > RIS mMmar 3 N B : A N ' i 3 Ll ¢ ‘ Wl
Assistant Professor. Department of Economics - School of Law. Vels University. (VISTAS) Pallavaram
= > Ja . Y g « 3 3
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ble energy systems are transforming economic landscapes an

ven growth and entrepreneurship. In addition, digital platforms,

e-vovernance, financial technologies (fintech), and advanced manufacturing systems provide emerging
cconomies with opportunities to leapfrog traditional stages of development.

However. the growth impact of technology and innovation depends significantly on institutional

quality. human capital development, research and development (R&D) investment, and supportive
policy frameworks. Countries with strong innovation ecosystems—supported by universities, research
institutions, technology parks, and startup networks—tend to experience more sustained long-term

growth. By reviewing key theoretical and empirical contributions, this study examines the role of
mnovation and technology in economic

growth and highlights policy approaches that promote
innovation-driven development.

Objectives of the Study:

1. To analyse the impact of innovation on industrial performance and competitiveness

2. Toevaluate the relationship between technology adoption and productivity growth

3. To understand the contribution of R&D, innovation ecosystems, and knowledge capital

4. To identify opportunities for leveraging innovation for inclusive and sustainable growth

5. To provide policy suggestions for strengthening technology and innovation as long-term growth
drivers

Literature Review

Classical and Neo-Classical Viewpoints

rom industries adopting contemporary machinery, digital

o o Ique s lo technological dissemination. The literature emphasizes how variables [l
31, accessibility, human Capabilities,
ure deficiencies an

and institutional preparednes influence diffusion.Infrastruct
| _ d a lack of skilled workers frequently impede the spread of technology
n developmg nations.,

systems, and pr
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