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Industrial Robots have been a key lever for automated production in factories
and a major driver of productivity since mass production on assembly lines
was invented, eventually leading to the 3rd industrial revolution.
Today, Industrial Robots have reached a turning point in the western world
with stagnating robotic sales figures and an ongoing shift from hardware to
software driven solutions. Notably, new products and players are entering
the market addressing new industries such as hospitality, food and beverages
that reach far beyond the traditional focus industries of Industrial Robots
being Manufacturing and Automotive. Collaborative Robots (Cobots)
disrupt the robotics industry and allow humans and robots to work as a
team. Innovation in Natural Language Processing, Machine Learning and
Artificial Intelligence have paved the way for non-physical Cobots that can
assist users by answering inquiries and providing information.

Ginkgo Management Consulting collaboration with selected robotics
companies led to the observation that the existing robotics business is
disrupted. The robotics ecosystem is getting more diverse as new products
and devices are developed and Joint Ventures are created. We have
identified significant growth potential for physical and non-physical Cobots.

Lars Godzik
Founding Partner, Ginkgo Management Consulting
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Introduction
Innovation in the robotics industry created a new
market segment for collaborative robots (Cobots) that
can be operated in the proximity of human workers.
•

A robot is defined as “a device that
automatically performs complicated, often
repetitive tasks”

•

Robots are programmable allowing them to
carry out complex series of steps automatically

•

A collaborative robot is a robot that
collaborates with humans in some way –
either as an assistant in a task or process, or
as a guide

Unlike autonomous robots, which work largely
alone and without supervision, collaborative
robots are programmed and designed to work with
human instruction, or otherwise respond to human
behaviour and actions.
This led to the creation of new Startups, like Universal
Robots, engineering unique Cobot Products
inhouse, as well as the formation of Joint Ventures
between established players in the Robotics and

Manufacturing industry, such as Voith Robotics, a
Joint Venture between the manufacturing company
Voith and the robotics company Franka Emika.1
Due to integrated collision sensors and redesigned
anatomy of Cobots, there is no danger for injuries
for human workers, therefore protection by metal
cages are not required as it is the case for majority
of Industrial Robots. Based on Ginkgo’s analyst
research and project experience, we have defined
the hypotheses that established Industrial Robots
will experience moderate growth, but Cobots are
becoming the rising star on the market.

“

Our Hypotheses is:

Cobots in non-industrial
areas (e.g. Service) are
the next big thing!

”

Ginkgo research indicates that the still relatively
young Cobot market is going to grow to more than
$11.8 billion by 2030 for Cobot arms alone. When
revenue from software and end-of-arm tooling is
added, the Cobot ecosystem will have a total market
volume of $24 billion by 2030.2

Industry 1.0

Industry 2.0

Industry 3.0

Industry 4.0

Mechanical production.
Equipment powered by steam
and water

Mass production assembly
lines requiring labor and
electrical energy

Automated production
using electronics and IT

Intelligent production
incorporated with IoT, cloud
technology and big data

Figure 1: Stages of Industrialization (Source: Ginkgo Research, 2019)
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The market of collaborative Robots is globally
growing due to increased automation efforts and to
increase the efficiency in manufacturing. Vendors
can be separated into four categories:
•

Collaborative Robot manufacturers (e.g.
Universal Robots, Techman Robot, Doosan
Robotics and Precise Automation)

•

Industrial Robotics manufacturers such as
ABB, FANUC, Kuka AG and Yaskawa

•

•

End-of-arm tooling/gripper companies like
Schunk, Schmaltz, Robotiq, Onrobot, Soft
Robotics and Ubiros
Software vendors for specialized capabilities
such as Machine vision (Roboception, Veo
Robotics, Micropsi) or Motion Control
(Energid)

The first two groups are critical providers of the
Cobot arms and controllers. Established robotics
companies are struggling to keep up with pure Cobot
developers in the competition on market share and
the most ergonomic technology. Universal Robots is
the market leader by having sold 37,000 Cobots since
its foundation and achieved a market share of more
than 50%. Additional competition is coming from
further east Asian manufacturers purely focusing
on Cobots such as Techman and Doosan as well as
Precise Automation located in America.3
Industrial Robots have been largely adopted in laborintense industries such as automotive, aerospace
and manufacturing where many production steps
can be automated leading to a dramatic decrease in
human workers. These Industrial Robots also carry
disadvantages:
•

These Industrial Robots constitute a health
and security hazard for human workers
making a shared workspace between humans
and robots impossible

•

3

To secure safe operations, Industrial Robots
must be placed in cages in order not to injure
the workers

During the early 2000s, the first collaborative robots
(Cobots) were launched on the market showing
significant advantages compared to Industrial
Robots:
•

For the first time, humans and robots
collaborate seamless

•

Cobots can act in a safe and collaborative
working environment

•

They are relatively intuitive programmable
allowing allowing real-time setup or change

•

Various tasks can be carried out by Cobots
due to their flexible deployment options

•

They are designed to fulfil a broader spectrum
of duties compared to Industrial Robots
which are designed to only one specific task
and only pay off for larger batches.

Capabilities of typical Cobots are limited by the
maximum payload they can lift, which ranges from
3kgs to 35kgs depending on Cobot model and
manufacturer. For instance, the PANDA from Voith
Robotics is only able to handle a payload of 3kgs.4
This is a limitation on the one hand, on the other
hand it has opened the door for expansion to other
industries outside manufacturing. We have identified
the following industries showing a high demand for
collaborative robots:
•
•
•
•

Electronics
Food and beverages
Pharmaceuticals5
Services
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We at Ginkgo Management Consulting see significant
potential for collaborative robotics in the service
industry.
This is mainly due to three key factors:

1
2
3

Shortage of skilled workers e.g. in Germany for
various professions.
Demographic changes resulting in a significant
decrease in the amount of workforce.
Figure 2: Categorization of physical Cobots by price and payload

Increasing labour costs.

(Source: WCP Collaborative Robots Industry Report, 2019)

Service Industry
Based on the observation above, we see a high
potential for automation and the use of Cobots when
it comes to repetitive tasks that can be standardized
and automated.
However, a major challenge lies in the social and
communicative interaction between service workers
and clients. Cobots have not been able so far to
satisfy needs and expectations of clients in terms of
understanding their requests, answering complex
questions, communicating in full sentences and in a
human tone.

But this is changing now based on recent
developments in the areas of natural language
processing (NLP), machine learning and artificial
intelligence which is driven through software and
data analytics.
Hence, the following table outlines the key aspects
and distinctions between physical and non-physical
Cobots as well as the relevant enablers. More
detailed descriptions for the Use Cases can be found
in the ecosystem paragraph.

Figure 3: Potential for collaborative robotics in the service industry (Source: Ginkgo Research, 2019)
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Anatomy of a physical Cobot
Although Industrial Cobots were initially inspired and
partially based on Industrial Robots, development in
the recent years has led to distinctive differences
in engineering and design that mean a significant
innovation. They are designed to carry out handson tasks such as moving goods, gripping objects or
sorting. For this reason, they usually have a robot
arm with various axis to perform these tasks and
interact with objects:

5

Figure 5: Layer model of physical Cobots (Source: Ginkgo
Research, 2019)

•

•

Individual parts of a Cobot serve distinct
purposes, e.g. the Cobot can be easily taught
new patterns, by directing the Cobot arm,
which outlines the differences between
established Industrial Robots

Cobots have a variety of advantages compared to
conventional robots that result in better positioning
generating value for several reasons:
•

In addition to the existing robot-inherited
hardware layer, Software and connectivity
layers increase the flexibility of Cobots in
terms of variety of Use Cases. These can
be used for including the ability for fast
re-deployment of the Cobot for another
purpose, whereas robots are limited to one
specific Use Case

•

Simplicity and speed of configuration and
programming, which can either be done by
teaching the Cobot through manually moving
the Cobot’s arm or by programming via a
control pad or computer interface. The Cobot
will memorize the path and is able to repeat
the movement

•

Conventional programming enables a wide
range of further applications, e.g. leveraging
a sensor that allow robots to perceive their
environment in 3D and localize themselves in
space (rc_visard by Roboception)7

The anatomy of Cobots can be separated in
layers with each layer fulfilling a dedicated
purpose (see figure 5)

Figure 4: Anatomy of a physical Cobot (Source: Sawyer, 2017)
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Figure 5 explains the main parts of the Sawyer
Cobot as an example that show the fundamental
Cobot anatomy. Details may differ depending on
the specific Cobot model and manufacturer but
the majority of Cobots share basic design of their
components.
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Anatomy of a non-physical Cobot
We have identified parameters allowing distinction
between physical and non-physical Cobots, primarily
originating from their design.
•

Do not touch their focus object in order
to interact. Emphasis is rather on social
interaction between a human with an
inquiry and the Cobot assisting to satisfy
this need or processing the inquiry (see
figure 7)

•

Key enablers for the interaction are
Software and Artificial Intelligence,
Hardware is merely an accessory consisting
of sensors that provides required input for
the software

•

Input can be natural language such as the
human voice, gestures or text. This leads
to the necessity of different skillsets e.g.
machine vision and natural language
processing

Figure 7 shows the non-physical Cobot SEMMI that
has been developed by German transportation
company Deutsche Bahn. This aims to reduce
workload of existing staff as well as allowing
employees to shift their focus to more complex tasks.

A major distinction between physical and nonphysical Cobots lies in their design. Physical Cobots
are designed to carry out hands-on tasks such as
moving goods, gripping objects or sorting. For this
reason, they usually have a robot arm with various
axis to perform these tasks and interact with objects.

Figure 6: Anatomy of a non-physical Cobot (CIO, 2019)7

Whereas non-physical objects do not touch their
focus object – the user – in order to interact. Emphasis
is rather on social interaction between a human with
an inquiry or need and the Cobot assisting to satisfy
this need or processing the inquiry. Based on the
different use cases and interaction, the non-physical
Cobot is mainly powered by Software and Artificial
Intelligence, Hardware is merely an accessory
consisting of sensors that provides required input
for the software.8
Input for non-physical Cobots can be natural language
such as the human voice, gestures or text. To process
these parameters on the cobot side, advanced skills
are required to understand the inquiry, look for a
solution and provide the answer in a understandable
manner to the user. This leads to the necessity of
non-physical cobots for a different skillset compared
to physical cobots that include machine vision and
natural language processing.
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Use Cases
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Ginkgo Management Consulting has analyzed the following industries holding significant potential for
implementation of Cobots. Within these industries we have identified selected Use Cases promising to unleash
the unique potential of Cobots by utilizing dedicated value levers:

Figure 7: Use Cases of physical and non-physical Cobots (Source: Ginkgo Research, 2019)

An example for a new concept in the service
industry leveraging the innovation potential of
Cobots is are smart restaurants as launched by
Hai Di Lao, a restaurant chain from China offering
hot pot meals. The smart restaurant does not only
automate activities behind kitchen doors but also
digitizes serving using Cobot waiters serving food.
The disruptive setup of a smart restaurant has
a fundamental difference from a conventional
restaurant resulting in specific value pockets (see
figure 9). Based on Ginkgo Management Consulting’s
Experience in the Robotics Industry, we have defined
a 360 degrees infographic model of the robotics

Cost Savings & Benefits
• Reduction of Labor-costs
• Cobots won’t be on sick leave or striking or ask for
overtime pay
• Increased value creation through automation of lowvalue repetitive tasks (re-allocation of workers to more
meaningful / specialized tasks)

ecosystem based on the perspective of Robotics
OEMs. This Ecosystem is composed of the different
products offered by the Robotics OEMs such as
Robots, Cobots and Services as well as new joint
ventures that can be seen as a product organization.
The next level maps the product and service portfolio
to potential target industries. For each industry,
specialized Use Cases have been identified, client
examples as well as the growth potential for physical
and non-physical Cobots evaluated.

Potential Turnover Gain
• Marketing / brand recognition effects due to disruptive
approach
• Additional customers due to marketing effect (attract
from traditional restaurants)
• Increase prices due to new clients willing to pay higher
prices

Investments & Disadvantages
• Significant investments required for Robot/Cobot
hardware
• Increased technical complexity and additional effort for
maintenance of Cobots
• Investment into trainings/qualification of workforce
• Cobots don’t have emotions or personal feelings

Figure 8: Exemplary cost savings and turnover gains for the smart restaurant use case (Source: Ginkgo Research, 2019)
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• Use Cases: Assembly tasks, Parts
replenishment, Machine Tending

• Use Cases: Fast Food Server, Barista, Event
Concierge, Front Office Staff

• Client Examples: Tesla, Daimler, Volkswagen

ROBOTICS
OEM

• Growth potential



Physical Cobot: high
Non-Physical Cobot: medium

• Growth potential



Physical Cobot: high
Non-Physical Cobot: low

• Growth potential



• Use Cases: Board Testing, Quality Control,
Packaging, Machine Tending
• Client Examples: Samsung, Hon Hai Precision
Industry, Sony

• Client Examples: Yormas, Deutsche Bahn,
Marriott
Physical Cobot: medium
Non-Physical Cobot: high

• Use Cases: Sample Analysis in Lab, quality
control
• Use Cases: Assembly tasks, logistics

• Client Examples: Novartis, Roche,
GlaxoSmithKline

• Client Examples: Honeywell, Trumpf, Körber • Growth potential
 Physical Cobot: high
• Growth potential
 Non-Physical Cobot: low
 Physical Cobot: medium
 Non-Physical Cobot: low

Figure 9: Robotics Ecosystem (Source: Ginkgo Research, 2019)

Conclusion
As outlined in this white paper Ginkgo Management
Consulting is convinced that Cobots have the
potential to become the next big thing in the Robotic
industry. This conclusion is based on the presented
use case analysis and the identified potentials of
business cases as well as the heavy investments
of a variety of players respectively industries (e.g.
manufacturing industry) into Cobots and their use
cases.
Ginkgo has a proven track record of supporting
clients within the automotive, transportation,
manufacturing and other industries on their digital
transformation and automation challenges.
Therefore, Ginkgo is eager to support the
identification of further use cases and their realization
tailored to individual needs. The demonstrated
proven experience in relevant industries enables
Ginkgo to transform business models and digitize
customer journeys.
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