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01. EXECUTIVE SUMMARY
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In 1955, Philip K. Dick wrote a science fiction story, Autofac, about a network of self-replicating robot-automated factories set
up to supply food and goods to a handful of human survivors. Today, lights-out manufacturing (also called dark factories since
machinery can operate with the lights out) is no longer science fiction. Since 2001, at FANUC’s robot manufacturing facility in
Japan, robots have been used to produce robots. The factory produces around 6,000 robots a month, and can run for up to 30
days with zero human supervision, with even the air conditioning and heat turned off.

In 2025, India overtook Japan to become the fourth-largest economy in the world, and is also the third most sought-after
manufacturing destination in the world, with the potential to reach USD 1 trillion by FY 2026. Many strategies favour India’s
digital transformation in the manufacturing sector, for example, the China Plus One strategy, which has led major electronics
firms such as Apple, Samsung, and Foxconn, to establish manufacturing facilities in India. India has achieved an 85%
reduction in mobile phone imports, with a 200% increase in manufacturing jobs from 2022 to 2024.

India’s automotive sector is also now the fourth-largest in the world. Globally, the automotive segment is the largest end-use
for lights out manufacturing. Demand for industrial robots from India’s automotive sector went up 139% in 2023. These
sectors, together with sectors such as pharmaceuticals and semiconductor manufacturing, are the key sectors experiencing a
shift to automated manufacturing across the world.

Lights-out manufacturing is a natural extension of Industry 4.0, which integrates advanced manufacturing technologies by
connecting machines with real-time information and communication technologies. By leveraging Industry 4.0 technologies
and advancements in cutting-edge technologies such as robotics, artificial intelligence (Al), digital twins, Industrial Internet of
Things (loT), and Additive Manufacturing, lights out manufacturing represents a transformative production methodology
where factories can function 24/7 with minimal or no human intervention. Many industries, ranging from electronics to
automotive, are increasingly adopting this approach to reduce labour costs, enhance product quality, and meet escalating
production demands.

The shift to a lights-out manufacturing process can potentially save up to 20% of labour costs and increase productivity
output by around 30%. The lights-out setup enhances efficiency, reduces operational costs by functioning with minimal
human operators, eliminates human-related errors, reduces the risk of worker safety, and improves environmental
sustainability. According to markets.us, a market research platform, the global lights-out manufacturing market size is
expected to grow from USD 47.3 billion in 2024 to USD 94.8 billion in 2034, reflecting a Compounded Annual Growth Rate
(CAGR) of 7.2%.

In 2018, the World Economic Forum launched the Global Lighthouse Network with 16 'lighthouse' companies, i.e., leading
companies across the world that implemented advanced 4IR technologies in manufacturing. As of January 2025, there are
189 lighthouse companies in the world. India's CEAT and Unilever factories became the latest Indian companies to join the
World Economic Forum (WEF) network of lighthouse companies in 2025.

During the COVID-19 pandemic, facilities with lights-out capabilities were able to maintain production levels during the
lockdowns, unlike traditional factories. Following the pandemic, many companies began making major investments in
automation. According to the World Economic Forum, “2020 was the year that automation started taking over the workforce”.
While the adoption of fully lights-out processes in 2025 is still rare, many companies are rapidly making the shift to smart
manufacturing and the adoption of Industry 4.0 technologies. As of 2023, 67% of industrial manufacturing companies have
initiated a transition to smart manufacturing.

The Asia-Pacific region dominates the lights-out manufacturing market with a 44% share in 2025, driven primarily by growth
in China, Japan, and South Korea. The market size of India's industrial automation market is estimated to grow from USD 17.28
billion in 2025 to USD 33.64 billion by 2030, reflecting a Compounded Annual Growth Rate (CAGR) of 14.26%. Government
initiatives such as Make in India, Digital India, and the Production Linked Incentive (PLI) scheme have provided a growth boost
to India's manufacturing sector.



























































































