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Agility and flexibility
are the two key factors 
that have been driving 
the emergence of 
collaborative robots.

If the robot bumps into 
something or something 
is in a slightly different 
position, it’s able to
accommodate for that 
ambiguity.

The opportunity is
massive – we believe 
that 90% of the tasks in 
factories today are not 
automated.
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What are the drivers behind the 
rise of collaborative robots?

Agility and flexibility are the two key 
factors that have been driving the 
emergence of collaborative robots. 
Manufacturers increasingly need to 
maintain the flexibility and the agility 
that they get with manual labor, and 
robots haven’t been up to that task so 
far. Today, I may be standing in front 
of a sheet metal press brake, and, 
tomorrow, I will be putting circuit boards 
into an in-circuit tester. This is the kind of 
agility and flexibility that manufacturers 
need and that has been missing. Most 
industrial robots at automotive factories, 
for example, perform welding and are 
typically placed in cages. These robots 
take a couple of hundred hours or more 
to program and are then dismantled at 
the end of the product line. Units like 
that are difficult to deploy for a particular 
task and lack flexibility. 

What has really been at the heart of the 
creation of this new kind of collaborative 
robot is to think differently about 
what could be done with robots. The 
opportunity is massive – we believe that 
90% of the tasks in factories today are 
not automated. 

Can you tell us more about your 
collaborative robots – Baxter 
and Sawyer – and their unique 
features?

Baxter, our first robot, weighs 165 
pounds from the waist up and is typically 
mounted on a pedestal or a table. He 
is humanoid in form with a torso, two 
arms and a display screen acting as a 
face. Sawyer is smaller, designed to fit 
a compact environment. It weighs 42 
pounds from the waist up, has slightly 
longer arms, and a heavier payload.

Both the robots have 7 degrees of 
freedom, allowing them to get into 
various kinds of fixtures in a multitude 
of different ways. This becomes very 
important when you are trying to avoid 
obstacles. 

Both Baxter and Sawyer have learning 
features. For typical robots, you 
write some form of script or use a 
coding language within a developing 
environment, and you sit down with a 
computer and you tell it where to go. 
With Baxter and Sawyer, it’s much more 
like an on-the-job training. They learn 
the task by having somebody show 
them how to do it. 

When you grab the cuff of either Baxter 
or Sawyer, they go into what we call 
Zero-G mode. The robots’ motors are 
compensating for all of the weight of the 
arm dynamically as it moves through 
a position. When you are holding onto 
the wrist and you are moving it in free 
space, it feels as if it’s weightless. So, 
you can position, orient, and move it 
in any way that you want. You grab its 
arm, you guide it to where the part is, 
you tell it to close its hands, move it into 
the CNC machine, release its hand, 
pull back, close the door, and push the 
button. You show the robot exactly how 
to perform a task in the same way that 
you would show a human how to do so. 
And, the robot thinks in the context of 
the task. It’s not thinking in the context 
of position and movement, going from 
point to point in space. If the robot 
bumps into something or something is 
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With collaborative 
robots, we are able to
bring innovation and 
manufacturing back
together again.

in a slightly different position, it’s able 
to accommodate for that ambiguity 
because it’s not focused on executing 
commands. It’s focused on performing 
a task.

There is increasing logic and intelligence 
that’s coming into these robots. Sawyer 
and Baxter automate physical tasks, 
but there is also an automation of 
cognitive tasks. Not only will they learn 
the job and complete the task, but they 
are using their algorithm to optimize 
the task assigned and make that job 
better. Collaborative robots also gain 
experience from those jobs, and then 
change not only their operations but 
also provide insights to other robots.

What is the secret behind the 
competitive pricing of Baxter and 
Sawyer?

The traditional approach for automation 
has been to build robots that are 
extraordinarily precise and fast. 
Deploying precise components into 
robots at a hardware level is very 
expensive. 

Software, on the other hand – when 
coupled with cheaper components – 
can deliver competitive results. We are 
trying to solve the problem of precision 
and cost with both hardware and 
software. We have chosen components 
that, when coupled with the software, 
get the job done at a competitive rate 
from a cost perspective – between 

$20K and $30K. This enables the robot 
to go after these 90% of the tasks that 
are currently unautomated. 

What is the ROI of Baxter or 
Sawyer? 

Typically, ROI takes 12 to 18 months. Let 
me give you an example. I’ve got a tier 
1 automotive manufacturer. Traditionally 
they have people standing in front of 
a machine, basically tending to the 
machine. So, you have four people 
manning this machine, 20 out of 24 
hours a day, and they are each paid 
$45K a year. This means that you are 
basically spending $180K-a-year to tend 
to this machine. The robot, on the other 
hand, does it with $25K. The robots 
can run 24 hours a day instead of 20, it 
doesn’t need vacations, it doesn’t take 
breaks, and it always does the same 
thing repeatedly with accurate results.

With this new generation of robots, 
can we expect the emergence 
of smaller local factories closer to 
end users?

Most of the companies that are able to 
take advantage of traditional automation 
today tend to be fairly large with high 
volume operations. If you are one of 
the small/medium-sized businesses, 
you cannot afford to use that kind of 
automation. Small companies have 

been largely left along the side of the 
road when it comes to getting the 
benefits that automation can provide. 
If we fast-forward into the future, with 
an increasing number of collaborative 
robots around, smaller companies will 
be able to take advantage of them.

This next level of automation also allows 
manufacturers to set up their operations 
in a much wider variety of places 
because they don’t have to chase low-
cost labor around the globe. If you go 
back 50 years, manufacturing and 
design were happening near each other. 
Design could learn from manufacturing, 
and manufacturing could learn from 
design. Innovation was happening much 
more rapidly. We did the worst thing we 
could do by moving manufacturing off 
to places where labor costs were low 
and thus created a big divide between 
the two. Now, with collaborative robots, 
we are able to bring innovation and 
manufacturing back together again. I 
think it’s going to allow manufacturing 
supply chains to operate in much 
different ways than they have been 
operating over the last 20–30 years. 

Not only will our 
robots learn the job
and complete the task,
but they are using their 
algorithm to optimize
the task assigned and 
make that job better.

We have chosen 
components that, 
when coupled with the 
software, get the job 
done at a competitive 
rate from a cost 
perspective – between 
$20K and $30K.
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Collaborative Robots are Revolutionizing How we Think Robotics

Enter Rethink Robotics’ Collaborative Robots – Baxter and Sawyer 

Collaborative Robots Make a Compelling Business Case

Baxter, a humanoid bot that can 
handle tasks from line loading, to 
packaging and material handling.  

Sawyer is designed to automate 
precision tasks such as machine 
tending and circuit board testing.

They learn a task by having 
somebody show them how to do it. 
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How intelligent could a robot 
become and by when?

Traditional robots had a big heyday 30 
years ago. Then, the innovations really 
flattened out over the last 30 years and it 
has been much more incremental. I think 
with the combination of physical and 
cognitive automation and a lot of artificial 
intelligence, we are going to see another 
big burst over the next 10 or 20 years.

I think initially we are going to see 
robots apply greater levels of logic. The 
complexity of the kinds of problems they 
are going to solve is definitely increasing, 
but we are currently overstating how 
quickly a major transformation is possible. 
I don’t see robots with consciousness any 
time in the next many tens of years, but 
I do think that in the next five years, you 
are going to see robots that are deployed 
with learning systems that are artificial 
intelligence derived.

We will also increasingly see robots that 
learn from each other. Currently, all robots 
have their brains within themselves. In the 
future, some of the brain will be located 
in the cloud, which will enable robots to 
share insights and reduce costs. We can 
build at the system level a more efficient 
operation by not having to double up on 
so much CPU power inside every robot. 
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Do we have some evidence that 
the automation is helping U.S. or 
European manufacturers to bring 
production onshore?

There are quite a few examples of 
companies that have started to relocate 
some of their operations to the United 
States – such as General Electric, 
Ford or Caterpillar – with the help of 
automation. They can hit the ROI and 
they can do it in a way that doesn’t 
sacrifice flexibility.

What is clear is that we will see much 
more competition between China and 
developed nations. However, the rules 
of the game are changing – success 
will not be driven by low-cost labor 
anymore, but by technology. That’s a 
game that a lot of countries can play in. 
Developed countries are now investing 
massive amounts of money in initiatives 
such as Industry 4.0. However, China 
has also launched its own initiative 
called “Made in China 2025” to become 
the world leader in manufacturing of 
all products including high and low 
volume, low and high quality. As an 
example within the robotics industry, at 
the end of 2014, there were 400 robot 
manufacturers in China. At the end of 
Q1, 90 days later, Q1 2015, there were 
700 robot manufacturers. 

The key question is whether developed 
countries are moving as fast as China. 
If the next major driver of success is 
having smarter, more capable robots, 
that’s not a battle that developed 
countries want to lose.

Inside the home, how do you see 
the evolution of robots? 

I see robots evolving within the home into 
two broad categories.

The first category is using robots for 
things that I don’t want to do or can’t do 
anymore. For example, from an elder care 
perspective, if I no longer have the physical 
ability to perform certain tasks, the robot 
can take over from me. I think we are going 
to start to see collaborative robots in not 
only every manufacturer, but every home 
and in a lot of service-type opportunities as 
well.

Another broad category is companion 
robots. These are robots that will be your 
buddy and interact with you in a way that’s 
more like a human. I want a robot that I can 
interact with and can provide me with this 
sociological-type support and provide with 
some level of companionship. 

The key thing for robots in the home will be 
to be able to process input of both vocal 
and gesture to a better job at deciphering. 
For example, the Echo device designed by 
Amazon is capable of providing information, 
answering questions, playing music and 
reading the news instantly. We are going to 
start to see Amazon voice services that get 
embedded into all of these systems.

It’s just another place where we are going 
to see that the technology is coming out to 
reach the human as opposed to the human 
having to change the way they do things.

Currently, all robots 
have their brains within
themselves. In the future, 
some of the brain will be 
located in the cloud, which 
will enable robots to share 
insights and reduce costs.

If the next major driver 
of success is having 
smarter, more capable 
robots, that’s not a 
battle that developed 
countries want to lose.

I do think that in the
next five years, you
are going to see robots
that are deployed 
with learning systems
that are artificial 
intelligence derived.
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Chief Product and Marketing Officer, Rethink Robotics

Rethink Robotics was co-founded by Rodney Brooks, the inventor of the popular 
robotic vacuum cleaner Roomba. Rethink is focused on developing robots that provide 
manufacturers with the benefits of automation, but without the need to enclose the 
robots in cages and tied to only one job. The company has, to-date, launched two 
collaborative robots called Baxter and Sawyer. Jim Lawton is the Chief Product and 
Marketing Officer of Rethink Robotics. Prior to Rethink Robotics, he was an executive at 
Dun & Bradstreet. Previously, Jim Lawton had served as Vice President of Marketing for 
Open Ratings (acquired by D&B), where he transformed a 5-year-old internet company 
into an aggressive SaaS provider. Capgemini Consulting spoke to Jim to understand his 
view of where robots are headed and their impact.
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