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 India has set an ambitious target of becoming a $5 trillion economy in 

the coming years, with manufacturing positioned as one of the key 

drivers of growth. Smart manufacturing, driven by Industry 4.0, new 

technologies such as the Artificial Intelligence (AI), Internet of Things 

(IoT), Robotics, Additive Manufacturing, and Big Data Analytics, has 

the potential to transform India’s industrial ecosystem. This paper 

examines the role of smart manufacturing in accelerating India’s 

journey toward a $5 trillion economy, explores case studies from 

Indian industries, and highlights policy enablers, challenges, and future 

pathways. The findings suggest that integrating technology, human 

capital development, and sustainable development practices will not 

only enhance competitiveness but also contribute to inclusive 

economic growth and long-term resilience. 
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Introduction 

India’s economy has proven to be resilient and has been one of the fastest-growing major economies. The 

Indian Government has set the tone for creating a $5 trillion economy by 2027–28 in which the 
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manufacturing sector is expected to witness the greatest push. The NMP aspires to increase the share of 

manufacturing in GDP from the current 17% to 25%. Industry 4.0 based Smart Manufacturing is 

important for improving productivity, reducing costs, and connecting with global supply chains. 

Likewise, it contributes to sustainability targets by providing energy-efficient and less wasteful solutions. 

Worldwide, the face of manufacturing is changing from traditional produce systems to hyper 

communicated, digitalize and automatic smart fabs. Industry 4.0 initiatives Governments of economies 

like Germany, Japan, South Korea and China are focusing on investing in their very own Industry 4.0 

ecosystems to enhance productivity, sustainability and competitiveness in global value chains. For India, 

smart manufacturing is not only a choice but a need to compete, attract FDI, and transform itself into a 

global manufacturing power. 

It can strengthen Micro, Small, and Medium Enterprises (MSMEs)—the backbone of India’s industrial 

sector—by providing access to cost-effective digital tools and facilitating their entry into international 

markets. At the same time, it can generate high-quality employment opportunities for India’s large youth 

population by creating demand for skills in AI, robotics, data analytics, and IoT. Thus, smart 

manufacturing serves as a bridge between economic growth aspirations and inclusive and sustainable 

development. 

 

In 2020, the contribution of manufacturing stood at 16% of GDP. By 2022, this increased slightly to 

17%, reflecting gradual progress despite disruptions caused by the COVID-19 pandemic. In 2024,the 
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share remains at 17%, indicating a need for accelerated policy and industry interventions to achieve 

higher targets. 

The Government of India has outlined ambitious targets to increase the share of manufacturing in GDP to 

20% by 2025 and 25% by 2030. These objectives are supported by flagship initiatives like Make in India, 

Atmanirbhar Bharat Abhiyan, and the Production Linked Incentive (PLI) schemes, which are designed to 

boost competitiveness, attract foreign direct investment (FDI), and strengthen export performance. 

This trajectory reflects the strategic importance of manufacturing in achieving India’s vision of becoming 

a $5 trillion economy. Achieving the 25% target by 2030 will require overcoming challenges such as skill 

development, infrastructure enhancement, technology adoption, and global supply chain integration. 

Literature Review 

Global studies highlight that smart manufacturing enhances competitiveness by enabling real-time 

monitoring, automation, and predictive analytics. PwC’s Global Industry 4.0 survey indicates that 72% of 

manufacturers worldwide plan to increase digitization in the next five years. In the Indian context, EY–

FICCI (2023) projects that Industry 4.0 adoption could add $1 trillion to GDP by 2030. NITI Aayog’s 

‘Strategy for New India @75’ emphasizes leveraging digital transformation for economic resilience. 

However, research gaps exist in empirical validation of smart manufacturing’s role in India’s economic 

vision, especially with respect to MSMEs and sustainable growth. 

India’s Manufacturing Landscape 

India’s manufacturing industry is highly diversified, encompassing sectors such as automobiles, textiles, 

pharmaceuticals, defense, and electronics. The ecosystem is supported by both large-scale enterprises and 

a widespread MSME network, which contributes more than 40% of the country’s exports. Key strengths 

include a vast consumer base, a youthful labor force, and government policies like Make in India, 

Atmanirbhar Bharat, and the Production-Linked Incentive (PLI) schemes. However, the sector faces 

hurdles such as lower productivity compared to global competitors like China, fragmented supply chains, 

insufficient digital infrastructure, and limited technological adoption among MSMEs. Additionally, skill 

shortages in areas such as robotics, AI, and IoT integration hinder faster adoption. 

Smart Manufacturing and Its Role in Economic Growth 

Smart Manufacturing integrates digital technologies with traditional processes, enabling factories to 

become adaptive, self-optimizing, and sustainable. Its key benefits include: 
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 Operational efficiency through predictive maintenance, reduced downtime, and optimized supply 

chains. 

 Product innovation via digital twins, 3D printing, and mass customization. 

 Sustainability through energy-efficient processes and reduced carbon footprint. 

 Expanding presence in international value chains by aligning with global quality and technology 

standards. 

Case Examples from India 

Company Technology Impact 

Tata Motors 
Digital Twin in EV 

Production 

Faster product development and 

reduced errors 

Mahindra & 

Mahindra 

IoT-enabled Tractor 

Assembly 

Improved efficiency and quality 

control 

BEL (Bharat 

Electronics) 

 

AI-based Predictive 

Maintenance 

Higher uptime in defence 

electronics 

MSMEs (Pune 

Cluster) 

IoT-based Machine 

Monitoring 
20% reduction in downtime 

 

Smart Manufacturing as a Driver of India’s $5 Trillion Economy 

Smart manufacturing is expected to raise the sector’s contribution to GDP significantly, potentially 

enabling India to achieve its target of a $5 trillion economy.  

 Increasing the GDP share of manufacturing to 25% by 2030. 

 Enhancing export competitiveness, particularly in electronics, textiles, and automotive sectors. 

 Creating high-quality jobs in areas such as AI, robotics, and data analytics. 

 Driving inclusive growth by empowering MSMEs to adopt affordable smart solutions. 

 Supporting SDGs, including Affordable and Clean Energy (SDG 7), Decent Work (SDG 8), 

and Industry, Innovation, and Infrastructure (SDG 9). 
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Key Enablers  

The successful transformation of India’s manufacturing sector towards smart and sustainable growth 

depends on the presence of strong key enablers. Policy support is crucial, with enhanced incentives under 

the Production-Linked Incentive (PLI) scheme and tax benefits encouraging investments in Industry 4.0 

technologies. Equally important is the development of technology infrastructure, including the 

nationwide rollout of 5G, establishment of cloud platforms, and creation of industrial corridors embedded 

with IoT networks, which will enable seamless digital integration. Strengthening human capital is another 

priority, as initiatives such as Skill India and AICTE must realign their curricula to focus on robotics, 

data science, and automation, thereby preparing the workforce for next-generation manufacturing roles. 

In addition, finance and investment mechanisms need to be expanded through dedicated funds and soft 

loans for MSMEs, empowering them to adopt affordable smart tools and processes. Together, these 

enablers create an ecosystem that fosters innovation, competitiveness, and inclusive industrial growth. 

Challenges and Barriers 

 High costs and lack of financing options limit adoption among MSMEs. 

 Cybersecurity vulnerabilities pose risks to connected systems. 

 Lack of interoperability between digital systems leads to inefficiencies. 

 Workforce apprehension regarding automation, requiring reskilling and change management 

strategies 

 

Policy Directions and Roadmap 

The journey towards smart manufacturing requires coordinated action: 
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 Establish MSME Digital Transformation Hubs to provide subsidized pilot projects and technical 

support. 

 Promote Public–Private Partnerships to foster innovation in AI, robotics, and advanced materials. 

 Develop cluster-based smart zones (e.g., Pune Auto Cluster, Surat Textile Hub) to achieve 

economies of scale. 

 Provide Green Factory incentives for low-carbon and energy-efficient production. 

 Integrate Skill 4.0 curricula into schools, colleges, and vocational programs to prepare the future 

workforce. 

 Strengthen cybersecurity frameworks tailored for industrial IoT adoption. 

Conclusion 

Smart Manufacturing is both an opportunity and a necessity for India’s journey toward a $5 trillion 

economy. It promises enhanced productivity, sustainable practices, and greater global competitiveness. 

Achieving this goal requires coordinated action from policymakers, business leaders, and the academic 

community. By fostering digital adoption among MSMEs, scaling up skill development, and creating a 

robust technology ecosystem, India can transform into a global manufacturing powerhouse. The road 

ahead is challenging, but with strategic vision and timely execution, smart manufacturing can truly power 

India’s economic aspirations. 
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