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This brief is intended for managers and decision-makers in manufacturing settings who are

interested in integrating novel technologies such as Digital Twins and robotics into the workstream.

We provide insight into the state of the market and challenges around adoption, alongside

recommendations for how to manage the change within the organisation.

Introduction

Industrial robotics is being revolutionised through numerous advances in technology, hardware
and software. However, their success still hinges on one critical factor: worker acceptance of said
technology. Without strategic change management, even the most advanced and collaborative
robotic systems will fail to deliver — the technology meant to create productivity will only create

resistance.

The integration of Digital Twins with robotics represents a paradigm shift in industrial operations
as it paves the way towards a more collaborative workspace under the umbrella of Industry 5.0.
Digital Twins, which have previously served as virtual replicas of physical systems, can play a key
role in transforming worker acceptance of automation, particularly robotics.

Statement

EU’s average robot density in
2023 = 219 units per 10,000
manufacturing employees

Source

IFR and press releases state
that the EU has robot density of
219, up ~5.2 % from prior year
(IFR International Federation of
Robotics)

Interpretation

With the manufacturing industry
adopting robotics at greater pace,
adoption cycles may be rushed

under pressures to keep pace

Europe record industrial robot
installations in 2023: 92,393 units

(9 % increase)

IFR “Record of 4 Million Robots”
press release states exactly that.
(IFR International Federation of
Robotics)

Many are adopting robotics for the
first time, which may require more
from management to achieve staff

acceptance of the change
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Barriers toward adoption of robotics in industrial environments:
1. Workers may be fearful of job automation
2.  Worker resistance is driven by concerns over job security and skill obsolescence

3. Traditional change management methods can be inadequate with new technologies like
collaborative robotics

4. Rapid change exceeds organisations’ ability to implement robotics systems in a human
empathetic or human-centric way

Digital Twins can act as a bridge for adoption by allowing workers to collaborate more closely
with the robots while reducing risks to health and safety. In the EU-funded DIDYMOS-XR
project example, Digital Twins enhance staff oversight of robotic operations through advanced
visualisation, supporting informed decision-making and increased trust in automation.

i Digital Twins aren't just simulations, they're

empathy engines for the future of work. ,

Recommendations for adopting Digital Twins and robotics

Digital Twins can provide transparency and a glimpse into the future, while being an educational
platform to facilitate smoother transitions to robot integration. Thus, managers can create an
environment of collaboration between human workers and robotic systems.

1. Create transparency and trust by helping people understand robotic operations through
their visualisation in the virtual world. Many people think visually, and seeing a simulation
of robotic collaboration can accelerate learning as well as ideation and deployment in the
working environment.

2. Establish Digital Twin pilots for robotic implementations to build confidence through
virtual experience. This allows workers to familiarise with the new working environment in a
controlled and collaborative way.

3. Implement design protocols for human-robot collaboration to empower workers to co-create
along machines. This allows for the new tools to be added to the worker’s arsenal rather than
contribute to a feeling of being replaced.

4. Develop skills transition programs supported by Digital Twins to bridge skills gap through
immersive learning. Workers will be upskilled and be capable of managing new job roles
alongside robotics.
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Conclusion

To facilitate any new technology adoption in a working environment it is key to engage the staff
in the process. Industry foresight analysis suggests that Digital Twins will play a key role in smart
management of digital transformations. To facilitate this, it is recommended that implementation
use cases are piloted in real-world scenarios. If the goal is for workers to embrace change, show
them the future, let them be part of it, don't just tell them about it.

Further reading

e  More info on Digital Twins and Industry 5.0 https://research-and-innovation.ec.europa.eu/

research-area/industrial-research-and-innovation/industry-50 _en

e DIDYMOS-XR project experience of implementing Digital Twins in an industrial environment
is discussed in this article: Antoun, M., Elhajj, I.H., Sayour, M. et al. Interactive digital twins
enabling responsible extended reality applications. Sci Rep 15, 34539 (2025). https://doi.

org/10.1038/s41598-025-17855-9
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