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Dark Factories: The Automated Double-Edged Sword Taking Over the Global Economy by Rania Singla
The job market has been a consistent punching bag in recent years, suffering massive hits from every angle, whether it be the COVID-19 pandemic, artificial intelligence (AI), or, more recently, a term coined ‘dark factories’ or ‘lights-out’ factories. These dark factories are, as the name suggests, factories that operate in the dark. They are fully automated through machines and artificial intelligence, with little to no human presence needed. This eliminates the need for lighting, heating, or climate control systems, helping firms cut the energy and labour costs they would otherwise incur. This allows dark factories to work 24/7, driving efficiency and quality to levels that are unmatched by human-driven factories.

In 2024, the global dark factories market size was valued at a staggering 119.19 billion USD and is estimated to grow at a CAGR of 8.7% between 2025 and 2030. The primary drivers of this growth are the increasing adoption of industrial robotics and automated guided vehicles (AGVs), enabling efficient manufacturing with minimal human intervention. Moreover, the expansion of the Industrial Internet of Things (IIoT) supports real-time data monitoring and predictive maintenance, significantly improving operational productivity.

Dark Factories From A Global Lens
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Figure 1: The Dark Factories Market 2025-2030 (Grand View Research, 2024)

This global market marks China as its global leader, followed by Japan, South Korea, Germany, and the United States. These countries are leveraging AI, IoT, and robotics to operate factories 24/7 without human intervention. China’s “Made in China 2025” initiative is aggressively expanding the coverage of its dark factories, ensuring industrial dominance; in 2022, China installed over 290,000 industrial robots, accounting for more than half of the world's total. By 2023, China's robot density reached 392 robots per 10,000 workers, well above the global average. Consequently, Xiaomi’s smart factory in Beijing operates unattended, and Foxconn has replaced over 60,000 workers with robots.

Similarly, Japan is also recognized as the pioneer of dark factories, with FANUC Corporation introducing the first significant fully automated plant in 2001. Their focus remains on high-precision automation where robots manufacture other robots, with FANUC’s factories being able to run for up to 30 days without human supervision. On the other hand, South Korea is known to have the highest robot density in the world with 1,012 robots per 10,000 workers; the country is heavily investing in AI-driven, automated production, particularly in its electronics and automotive industries. 

Germany is a leader in Industry 4.0 (or The Fourth Industrial Revolution) and advanced manufacturing, with a focus on integrating AI and robotics to maintain precision engineering. Siemens and Bosch are key players, with factories designed for high automation—Siemens’ Amberg Electronics Plant serves as an automation benchmark with more than 75% of its production being automated, where AI systems manage machinery with utmost consistency and precision. Following closely behind, the Schneider Electric plant in France deployed advanced smart manufacturing technologies such as IIoT, digital twins, and AI, resulting in an 81% reduction in carbon emissions, a 36% reduction in power consumption, a 27% reduction in material waste, and a 10% improvement in manufacturing efficiency. 

The U.S. is also heavily invested in automation and AI-driven production, particularly in the automotive, aerospace, and e-commerce (logistics) sectors. While many U.S. factories operate on a hybrid model, the adoption of "lights-out" manufacturing is steadily growing. This growing adoption has surfaced in the UK as well, with companies like Wootzano utilising robotic systems to reduce human intervention by up to 80% in food and pharma packaging. Further evidence includes India gradually adopting dark factory technologies under the "Make in India" initiative, with hubs in Pune and Bengaluru, and Vietnam becoming a growing competitor in the manufacturing sector.

Current Policies Around Dark Factories 

Policies that target dark factories are increasingly focused on balancing industrial efficiency with risks of workforce displacement, cybersecurity vulnerabilities, and the need for new regulatory frameworks. In practice, however, the results are mixed. Reskilling and incentive schemes often help firms modernise, but they do not fully absolve displaced workers, especially when new jobs require technical skills that older or lower-income workers may not immediately possess. Key initiatives in major manufacturing hubs like China and India include promoting AI integration, offering financial incentives for automation, and implementing reskilling programs. In China, while automation has been tied to a broader strategy of industrial upgrading and global competitiveness, it has also provoked anxiety over job loss, with workers reportedly resisting efforts towards systems that may later replace them. That backlash matters because it shows that automation policy is not just a question of productivity—it is also a question of trust, fairness, and who bears the cost of transition. 

Consequently, to combat job displacement, governments are focusing on upskilling workers for roles that manage, rather than perform, manual labour. Examples include Singapore’s "SkillsFuture Queen Bee" program and India’s "Skill India Mission" to prepare workers for AI and robotic maintenance. However, the success of these policies depends on whether training leads to genuinely available jobs rather than symbolic retraining. India’s “Product Linked Incentive” (PLI) scheme similarly supports automation-heavy industrial expansion, but it can also aggravate inequality if incentives mainly strengthen large firms while smaller suppliers and informal workers are left behind. In China, state-led retraining and curriculum reform may ease adjustment, yet they do not remove the underlying tension that productivity gains may be concentrated among firms and regions that are already best positioned to automate. 

Workers who are being replaced are not usually asking to halt technological change outright, but simply for a fairer transition. Common demands include advance notice of automation-driven layoffs, wage insurance, guaranteed retraining with placement support, stronger worker representation in restructuring decisions, and compensation when workers’ knowledge is used to train the very systems that supersede them. In places where automation has arrived alongside wage stagnation, workers have also demanded higher pay, and limits on sudden replacement without consultation. Those demands suggest that the political problem is less “machines versus people” and more about who gets a say in how the transition takes place.

Furthermore, policies are also increasingly pushing for dark factories to adopt green, energy-efficient, or "energy-positive" technologies. Furthermore, as part of the "Made in China 2025" and "jiqi huanren" (replacing humans with machines) initiatives, the government is implementing massive, state-led retraining programs. This includes revising vocational and university curricula to focus on STEM, data literacy, and mechatronics to shift workers from manual labour to managing automated systems. Local governments, particularly in high-automation areas in China, are funding programs to transition redundant factory workers into service sectors, logistics, and the care economy. 

Overall, it is important to keep in mind that these policies address several core challenges put forth by dark factories. As is with any technological advancement, ethical concerns are inevitable, and in this case, they come in the form of having to manage the impact of the massive reduction in the automated workforce. Discussions around the impact of widespread automation on job displacement have raised considerations for policies such as Universal Basic Income (UBI) to maintain consumer demand if widespread unemployment occurs due to AI. UBI can reduce poverty, stabilize consumption, and give displaced workers time to retrain or search for new work; some studies find little to only modest negative effects on labour participation, especially when cash transfers are paired with other supports. But this policy is not a substitute for job creation or industrial policy, and critics argue that it can become a politically convenient distraction if it is used to justify unchecked automation without changing the distribution of power or opportunity. In other words, UBI may help households survive disruption, but on its own it does not solve the deeper issue of who gains from automation. 

Moreover, new technologies almost always have system vulnerabilities, and these policies aim to mitigate risks that may arise from high dependence on and potential failures of such digital systems. Policies like California's Assembly Bill 2013, requiring disclosure of training data for AI, are part of a broader, stricter regulatory landscape. As part of the EU AI Act, the European Union is implementing phased obligations on high-risk systems, focusing on human oversight, risk management, and documentation, with heavy penalties for non-compliance. One of the most important challenges that policymakers face, though, is in ensuring that the benefits of high-productivity, low-cost “dark” manufacturing do not solely flow to a small number of firms, leading to a greater economic disparity.
To narrow the gap between productivity gains and social costs, governments should pair automation policy with redistribution, labour protection, and regional transition planning. One option is to require firms receiving automation subsidies or tax benefits to contribute to worker transition funds, wage insurance, or local retraining partnerships, so that public support for automation also finances adjustment costs. Another is to strengthen rules on algorithmic transparency, machine safety, cybersecurity, and human oversight so that fully automated systems remain auditable and resilient rather than opaque and fragile.

To combat current disparities, policymakers should expand portable benefits, severance guarantees, and region-specific redeployment programs that move workers into logistics, care, maintenance, and other growth sectors rather than treating retraining as a one-off class or certificate. Where displacement is severe, stronger options include local adjustment compacts, sectoral wage insurance, and social investment in housing, transport, and digital access so workers can realistically relocate or reskill. The core goal should be to make automation a productivity policy, not a purely extractionary one.
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