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Meet the Muscles Behind the Robot Revolution

When most investors picture a humanoid robot, they probably think about artificial intelligence. It’s brain. Think of Dr. Frankenstein’s assistant, Fritz, stealing the brain from the University lab. That gives the monster his thought processing, understanding, and language, sure. 
But when I think about a humanoid robot, I think about its muscles. The imposing, looming figure of the monster himself. 
That might sound strange, but it’s becoming increasingly important as AI moves from computers into the physical world.
[image: ]
That might sound strange, but it’s becoming increasingly important as AI moves from computers into the physical world. A robot can have the smartest AI model ever created, but if it can’t reliably stand up, pick up a box, turn a screwdriver, or walk across a factory floor, that intelligence isn’t worth much.
That’s where actuators come in. And within the last two weeks, not one but two new ETFs have launched specifically targeting this relatively obscure corner of the robotics supply chain: the Defiance Robotics Actuators ETF (AT) and the KraneShares Actuator ETF (TORK).
I’m not recommending either fund today. In fact, regular readers know I’m often hesitant about thematic ETFs because they can force you to own companies you wouldn’t necessarily choose individually. But I love the trend they’re targeting, and I think every investor interested in robotics should understand why actuators matter.
What Exactly Is an Actuator?
The easiest way to think about an actuator is as the muscle and joint of a robot.
Artificial intelligenceAI might tell a humanoid robot to reach for a coffee cup. But something has to physically move the shoulder, bend the elbow, rotate the wrist, and control the fingers. Those movements require actuators.
An actuator typically combines components such as an electric motor, gearbox, controller, encoder, and sensors to convert electrical energy and digital commands into precise physical movement. And a full-size humanoid can require dozens of them.
This is where the numbers get interesting. Research cited by Defiance estimates that actuators can represent 40% to 60% of a humanoid robot’s total bill of materials. KraneShares similarly estimates that actuation and mechanical components can account for roughly 55% of hardware costs in a humanoid.
In other words, we’re not talking about some tiny component buried inside the machine. We’re talking about likely the single largest hardware cost of building the robot.
The Selling Shovels in the Humanoid Gold RushPicks and Shovels of Physical AI
This is why actuators fit perfectly with the way I like to invest in emerging trends.
Tesla (TSLA) is developing Optimus. Figure AI is building humanoids. Boston Dynamics, Apptronik, and dozens of Chinese companies are developing their own machines. I don’t know which robot will eventually dominate, but almost all of them are going to need motors, gearboxes, bearings, sensors, controllers, and actuators.
That’s the picks-and-shovels opportunity.
But tThere’s another reason I’m paying attention. The actuator supply chain isn’t nearly as developed as something like the semiconductor industry. Defiance points specifically to strain-wave gearboxes – compact, high-precision gear systems used in robotic joints – as an area where manufacturing remains concentrated among a relatively small group of companies.
Planetary roller screws and robotics-grade linear guides could face similar constraints if humanoid production ramps faster than suppliers can expand capacity. And that’s exactly the kind of potential bottleneck I like to find early.
Wall The ETF Stamp of ApprovalStreet Has Discovered Actuators
Defiance launched AT in mid-September as what it describes as the first U.S.-listed ETF dedicated specifically to robotics actuators. Its underlying index requires companies to generate at least 50% of their revenue from actuator systems, motion-control components, or related technologies.
Its index includes some fascinating companies: Fanuc, Nidec, RBC Bearings, Regal Rexnord, Timken, and Harmonic Drive Systems, among others. And 20 of its 25 constituents were listed outside the United States as of April.
Then KraneShares launched TORK, which similarly targets the actuator ecosystem and gives investors exposure to companies across the global robotics supply chain.
That international exposure is one of the legitimate advantages of these funds. Companies such as China’s Sanhua Intelligent Controls (002050.SZ) and Tuopu Group (601689.SS) are important names to watch as China attempts to manufacture humanoid components at enormous scale and lower costs. But they’re not nearly as easy for the average American investor to buy.
An ETF can solve that problem. But it introduces another one.
Why The Catch with Buying the BasketI’m Not Automatically Buying the ETFs
When I buy an individual stock, I can analyze the business, growth rate, valuation, management team, and competitive position and decide whether I want to own it. With an ETF, somebody else builds the portfolio for me.
That means I could get exposure to companies I love alongside companies I wouldn’t touch. That’s why I generally prefer doing the extra work and trying to identify the individual winners.
Fortunately, there are several actuator and motion-control companies trading in the United States.
Regal Rexnord (RRX) is one I’ve followed closely. Its Automation & Motion Control business includes motors, actuators, drives, and precision motion-control technologies.
RBC Bearings (RBC) specializes in highly engineered bearings and precision components and is one of the larger U.S.-traded positions in the Defiance actuator index. Timken (TKR) makes engineered bearings and industrial motion products, while Moog (MOG.A) specializes in precision motion-control systems and actuators across aerospace, defense, and industrial applications.
Allient (ALNT) is a smaller U.S.-based motion-control company that makes precision motors, drives, controls, and integrated motion systems used in robotics, automation, aerospace, and other advanced applications. What makes ALNT interesting is its size and focus. Compared with the industrial giants, motion control is much more central to its business, meaning a major increase in robotics demand could potentially have a more meaningful impact on the company.
None of these is a pure-play humanoid robotics company, and I actually like that. Their businesses don’t depend on Tesla selling a million Optimus robots next year. They have established industrial, aerospace, and automation customers today, with humanoid robotics potentially providing another large source of demand tomorrow.
Outside the U.S., however, there are companies with even more direct exposure to the components going into robotic joints. One of the most interesting is Japan’s Harmonic Drive Systems (6324.JP).
Harmonic Drive specializes in ultra-precise, compact reduction gears that allow robot arms and joints to move accurately while handling significant torque. Its products are already widely used in industrial robots, and the same technology could become increasingly important as humanoids require dozens of precise joints throughout their bodies.
That makes Harmonic Drive a great example of the type of company I’m looking for as this trend develops: a business already selling a critical component today that could see an entirely new source of demand if humanoid robotics begins to scale.
Follow The Brains Need Bodiesthe Bottlenecks
The launch of two actuator ETFs within a matter of days tells me something important. An obscure collection of motors, gearboxes, bearings, and motion-control components is beginning to emerge as its own investable category.
More importantly, I think it highlights how the robotics investment story is evolving.
We’ve spent years talking about the brains of the AI revolution… – chips, software, and large language models. Now AI is moving into the physical world, and those brains need bodies capable of moving with speed, precision, and reliability (cue Boris Karloff’s hulking frame in a doorway).
Artificial intelligenceAI may give humanoid robots their brains.
But somebody still has to build the muscles.
And increasingly, I think that’s where some of the most interesting picks-and-shovels opportunities in the robotics revolution could be hiding.
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