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Key Takeaways

e Global industrial robotics installations surged to over 541,000 units in 2023, but while China leads in
volume, other emerging markets like India and the U.K. are driving the fastest growth in automation.

» Despite decelerating installations in mature markets, a pivot toward Al-enhanced robotics and au-
tonomous fleets signals a strategic shift from scale to sophistication in automation.

e As autonomous vehicles and industrial robots converge under the banner of autonomous systems,
investors should recognize robotics as the foundational layer of a new physical economy operating
system.

Industrial robotics is no longer a niche topic reserved for factory optimization—it is becoming a key lever in
national strategies for productivity, labor substitution and supply chain resilience. The global data from the
International Federation of Robotics (IFR), as visualized in the 2025 Al Index Report, reveals three distinct
but interconnected dynamics that are reshaping both the technological and geopolitical landscapes.

Robotics Is Now a Global-Scale Investment Race

Figure 1 shows a steady, multi-year expansion of industrial robot installations globally, reaching 541,000
units in 2023, more than tripling since 2013. Even with a slight dip from 2022, this is a historically high
level. The long-term arc is clear: automation is compounding, and robotics is entering a scale-driven
phase. What Al is to decision-making, robotics is to physical production—automation is the twin engine.

This level of adoption suggests that industrial robotics is now table stakes for any economy seeking
global manufacturing competitiveness. But beneath the headline growth lies a highly uneven distribution
of activity.

Figure 1: Industrial Robotic Installations Have Been Increasing
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Number of industrial robots installed in the world, 2012-23
Source: International Federation of Robatics (IFR), 2024 | Chart: 2025 Al Index report
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The China Effect: Scale, but Not Necessarily Speed

Figure 2 makes it clear: China alone accounted for over 50% of all global installations in 2023 (276,000
units)—more than five times the U.S. and six times Germany. This reflects not only China's dominant
manufacturing base but also its explicit national policy to lead in automation and smart manufacturing.

Figure 2: Industrial Robotic Installations by Geographic Area
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Number of industrial robots installed by geographic area, 2023

Source: International Federation of Robotics (IFR), 2024 | Chart: 2025 Al Index report
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Figure 3 complicates this dominance. Despite its scale, China saw a 5% year-over-year decline in
installations in 2023. The U.S. and Japan declined similarly. This deceleration across several mature
robotics markets hints at:

e Cyclical slowdowns tied to industrial capex
e  Saturation effects in sectors like automotive and electronics

e Atransition from quantity to quality, where existing robot stock is being upgraded with Al, vision
systems and flexibility

The Real Story: Emerging Markets Are Accelerating

Figure 3 also identifies a crucial new vector: India, the U.K. and Canada led the world in robotics installation
growth in 2023, with India growing a stunning 59% year over year. These surges aren't just rebounds—they
may reflect a structural phase shift in automation geography:

e India: Accelerating formalization and digitization of manufacturing, possibly catalyzed by "China+1"
strategies and a rising electronics export base

< U.K.and Canada: Robotics investment in non-traditional sectors (e.g., logistics, food, pharma) plus
tight labor markets

e Southeast Asia (Thailand, Turkey): Shifting supply chains and FDI inflows are pulling automation
investment into these regions
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In contrast, Taiwan saw a 43% drop, likely reflecting semiconductor cycle dynamics and postponed
investment.

Figure 3: Annual Growth Rate of Industrial Robots Installed by Geo-
graphic Area

Annual growth rate of industrial robots installed by geographic area, 2022 vs. 2023
Source: International Federation of Robetics (IFR), 2024 | Chart: 2025 Al Index report
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Autonomous Driving: Robots in a Different Form

The world of self-driving cars—often increasingly referred to as "robotaxis" or simply "robots"—is experi-
encing a tangible shift from theoretical promise to commercial deployment. It's interesting that "robot" used
to be more confined to factory and warehouse floors or to household humanoid constructions, but we are
hearing it used more and more to reference autonomous vehicles. Once defined primarily by hype and
stalled timelines, the industry now shows meaningful traction in real-world applications. Major U.S. cities
such as Phoenix, San Francisco and Los Angeles have become proving grounds for autonomous fleets,
with Waymo alone delivering over 20 million miles of rider-only driving in Phoenix by September 2024.
The rhetoric around robot drivers is no longer confined to speculative tech circles; today, they operate
alongside human drivers in dense urban environments with increasing frequency and measurable impact.

This momentum is not limited to the U.S. In China, firms like Baidu and Pony.Al are scaling aggressively,
with Baidu reporting nearly a million rides in Q3 2024 and plans to deploy up to 3,000 robotaxis by the end of
2026. Chinese cities are leading in the sheer volume of driverless testing, supported by favorable regulation
and notable cost advantages. Robotaxis in China are sometimes cheaper than human-driven alternatives,
pushing the boundaries of not just automation, but market viability. Regulatory prioritization—rather than
lagging behind—has become a competitive edge. And now, European startups like Wayve are beginning
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to stake their own claims in this race, suggesting that autonomy is entering a new era of geographic
diversification.

Technical innovation is playing a central role in this leap forward. Tesla, Baidu and Uber-backed part-
nerships have all introduced next-generation autonomous platforms, ranging from Tesla's Cybercab to
Baidu's RT6 with battery-swapping capabilities. Importantly, self-driving technology is being optimized
not just for the individual vehicle but for fleet economics and scalability. The RT6, at $30,000 per unit,
demonstrates how economies of scale and smart engineering can converge to make autonomy not only
futuristic but financially rational. This is no longer about one-off marvels—it's about systems thinking
applied to transportation infrastructure.

Meanwhile, the evaluation of autonomous performance has grown more rigorous. Benchmarks like
Bench2Drive represent a major leap forward from outdated, open-loop tests. These new frameworks
simulate real-world complexity, requiring AVs to respond dynamically across thousands of scenarios
with rich, labeled datasets. Models like DriveAdapter and ThinkTwice are beginning to outperform older
systems, showing how autonomy is transitioning from pattern recognition to adaptive reasoning. The
frontier now lies not just in covering miles, but in doing so under conditions that require judgment,
prioritization and adaptability—traits once believed to be the sole province of human cognition.

Crucially, safety data is beginning to validate what proponents have long claimed: self-driving vehicles may
not just match human drivers—they might outperform them. Waymao's vehicles have recorded significantly
fewer crashes, airbag deployments and police-reported incidents per million miles than human-operated
vehicles, including the latest-generation models with advanced driver assistance systems. In one study,
Waymo showed a 92% reduction in bodily injury claims and an 88% reduction in property damage claims
versus the Swiss Re human-driver baseline. These are not just marginal improvements—they are orders
of magnitude that support an argument for autonomy as a public safety upgrade.

Despite this, challenges persist. Commercial rollouts still face regulatory hurdles, edge-case reliability
issues and public trust concerns. Aurora's delay in launching its autonomous freight network until April
2025 underscores that deployment at scale remains non-trivial. But the industry's forward momentum now
seems less like a leap of faith and more like a systems integration problem. If autonomous vehicles are
robots, they are increasingly behaving not like experimental prototypes but like industrial systems—Ilearn-
ing, adapting and driving toward mass adoption.

Conclusion: Robotics as the Physical Frontier of Intelligence

Robotics is no longer confined to the walls of a factory or the labs of experimental tech firms—it is
becoming the primary interface between digital intelligence and the physical world. As the data in the 2025
Al Index reveals, what began as isolated automation projects has evolved into a global-scale industrial
transformation, with geopolitical, economic and labor market consequences.

Three macro-level dynamics now define this transformation: the scale-driven expansion led by China, the
deceleration in mature robotics markets signaling a pivot toward smarter, Al-enhanced systems, and the
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acceleration in emerging economies, where automation is leapfrogging legacy infrastructure. This is not
just a reshuffling of geography; it's a redefinition of global productivity levers.

And the definition of "robot" itself is expanding. Autonomous vehicles, once siloed as a niche within Al,
are now converging with industrial robotics under the broader banner of autonomous systems. These
are no longer R&D curiosities—they are engineered platforms deployed at city-scale, operating with
measurable gains in safety and cost-efficiency. That convergence—between software reasoning and
physical execution—is the true frontier.

The implication is profound: the robotics revolution is not about replacing humans one-to-one in specific
jobs. It's about rearchitecting entire sectors—manufacturing, logistics, mobility—around systems that can
learn, adapt and operate continuously with minimal oversight. This opens new categories of economic
activity, alters comparative advantages between nations and raises fundamental questions about the future
distribution of labor and capital.

We are entering an era where investing in robotics is not just about betting on automation—it's about
understanding the next operating system for the physical economy. And like all such transitions, the
advantage will accrue not merely to those with the best hardware or algorithms, but to those who integrate,
scale and govern these systems most effectively.

Important Risks Related to this Article

Source for all data in this blog post, including figures: Maslej et al., The Al Index 2025 Annual Report, Al
Index Steering Committee, Institute for Human-Centered Al, Stanford University, 4/25.
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