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Abstract
Digitalization presents a range of new options for the shaping of work, and thus 
also new opportunities for occupational safety and health. This extends to all forms 
of work, whether primarily mental or physical. The challenge lies in exploiting the 
range of possibilities and in finding solutions that satisfy the needs of the company 
concerned. As digital manufacturing technology becomes more sophisticated, it 
naturally enables a safer human work environment by replacing the repetitive and 
dangerous jobs that generate the highest incident of work-related injuries.
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Introduction
 Digitalization means that information of all kinds is handled and 
networked electronically, thereby permitting powerful management 
of the information. This enables, for example, work schedules and 
instructions to be prepared for specific situations in consideration 
of the progress of work, the product configuration, and the workers’ 
experience. Information can be presented not only on conventional 
monitors, but also on smart glasses, or can be projected into the 
working area. These new forms of presenting information link it 
directly to the work object. The overhead of searching for relevant 
information and the corresponding workload for the workers can 
thereby be reduced considerably. It is important here for the actual 
form taken by digitalization  such as the selection of relevant 
information and the form in which it is presented to meet the specific 
needs of the company and thus to be accepted by all parties involved. 
 Computer-based handling of large volumes of information permits 
better planning of personnel deployment. Workers’ individual stress/
strain situation can be considered, in addition to their availability and 
qualifications, when they are assigned to specific tasks. The stress/
strain situation can be determined and considered in the planning 
process with computer support using the worker, workplace and task 
profiles by established procedures, such as the key indicator methods. 
A system of this kind can also be used to assign certain tasks to each 
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person at least once within a defined period, for a sufficient level of practice with the task and thus 
also familiarity with the OSH information related to it to be retained. This includes strategies for 
a systematic rotation that ensure that regular changes occur in the stress/strain situation and that 
stresses are consequently better distributed among the workforce. 

Digital Manufacturing
 Digital Manufacturing is an integrated approach to manufacturing that is centered around a 
computer system. The transition to digital manufacturing has become more popular with the rise 
in the quantity and quality of computer systems in manufacturing plants. As more automated tools 
have become used in manufacturing plants, it has become necessary to model, simulate, and analyze 
all of the machines, tooling, and input materials to optimize the manufacturing process. Overall, 
digital manufacturing can be seen sharing the same goals as computer-integrated manufacturing 
(CIM), flexible manufacturing, lean manufacturing, and design for manufacturability (DFM). The 
main difference is that digital manufacturing was evolved for use in the computerized world.

Importance of digital manufacturing
Work more efficiently
 Digital technologies can improve manufacturing operations. By automating processes, 
identifying weaknesses and bottlenecks in the production chain and pre-testing new ideas before 
implementing them, your business can save time and money, while using employee time more 
effectively. Initiatives like e-sourcing, automatic stock replacement, Key Performance Indicators 
(KPI) monitoring, and predictive disruption analytics give you the freedom to monitor factory 
performance as it happens and make improvements quickly where needed. It’s a smoother, slicker 
way of working.

Innovate more easily
 A digital factory design is a far more flexible workplace. Instead of the traditional, linear 
approach, where machinery is built based on designers sketches, and development cycles are soloed, 
digitalization makes it possible to plan and develop in tandem. That way, potential weaknesses 
can be identified and fixed as you go, rather than in hindsight. Exciting new technologies like 3D 
modeling systems and data connectivity enable factories to be configured and reconfigured faster 
and more easily than ever before for less money.

Share specialist knowledge
 There’s a lot of ingenious, well-engineered machinery out there. However, the original designs 
and the reasons for creating them are often locked inside the heads of only a few people. As 
time passes and personnel changes, those vital insights, and secrets are lost. Ultimately, no one 
in your organization might know why a particular machine is configured a certain way making 
upgrades and replacements more complex to carry out. In a digital world, these designs are created 
collaboratively and stored centrally so that they can be shared with anyone. This vital knowledge, 
therefore, stays inside your company, for as long as it’s needed.

Learn on the job
 Because you can build intelligence and instructions into new machinery as it’s developed 
and deployed, your operations stay optimized, and you can prevent potential disruption before it 
impacts your business. Then, as these machines do more and more data is generated, you can also 
benefit from advanced analytics to constantly improve performance. Digital systems are intuitive 
too. They learn from the environment around them and can make recommendations for process 
improvement based on that information. It all adds up to a better manufacturing process and greater 
best practice.
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Make customers and employees even happier 
 Digitalization gives you the opportunity to introduce rigorous quality management and control; 
both for your products and those of your suppliers. As well as providing peace of mind, you’ll also 
meet compliance demands more easily. Customers will be happier, while employees will enjoy their 
work more. You’ll also become more attractive to new employees if you have a technologically 
advanced operation. 

Digital Manufacturing Drives Sustainability and Safety in the Workplace
Environmental Sustainability
 Digital manufacturing drives environmental performance by minimizing waste, reducing 
resource usage and decreasing carbon footprint allowing connected factories to optimize production 
for their customers. Waste is minimized by utilizing lean manufacturing principles which reduce or 
eliminate production defects and excess inventory. Digitized systems within our factories reduce 
resource usage during off-peak periods by lowering lights and temperature. This means substantial 
energy savings and minimizing overhead costs to provide customers with a competitive advantage. 
On an even larger scale, digital manufacturing is exponentially sustainable because automated 
equipment requires less space than traditional manufacturing operations, meaning lower property 
costs, reduced resource consumption, and lower carbon emissions. Digital manufacturing also 
enables reshoring, which reduces transportation costs as less land usage means more goods can be 
manufactured locally, further reducing the overall carbon footprint. While automation enables smart 
and sustainable manufacturing by minimizing environmental impact and ensuring the conservation 
of energy and resources, it also provides solutions for safer working conditions.

Workplace Safety
 Leveraging technology to automate difficult or repetitive tasks is a critical tool in addressing 
safety concerns and other labor challenges. As digital manufacturing technology becomes more 
sophisticated, it naturally enables a safer human work environment by replacing the repetitive and 
dangerous jobs that generate the highest incident of work-related injuries.

The Future of Safety in the Digitalization
 Emerging technologies including nanotechnology, genetic engineering, and individualized 
medicine have similar potential to revolutionize science and industry. At the same time, there may 
be unintended risks to human health and the environment that accompany their development and 
use. Regulatory bodies are crucial to evaluate and mitigate these risks as they arise. More positively, 
technology has already helped improve health and safety for workers. Wearable technologies 
allow for better industrial hygiene, vital signs monitoring, and better emergency response. Portable 
smart devices allow workers to access “moment of need” training, stay in contact with other crew 
members, and record observations or incidents in a safety management system. Consistent systems 
have allowed organizations to standardize safety practices across borders, independent of language 
or cultural variation. Better environmental controls, smarter machines, and higher quality personal 
protective equipment have improved safety for workers throughout a range of industries.

Conclusion
 Digitalization presents a range of new options for the shaping of work, across all industries, a 
consistent safety management system can help organizations standardize safety practices across 
borders. In a recent survey on safety among multinational corporations, 95% of respondents across 
a range of industries agreed that a globally consistent safety message is important. It is human 
nature to both fear and embraces change. As we continue to explore the brave, new digital world, 
it is incumbent on employers and regulators alike to weigh the risks and the benefits and make the 
best use of technology for the business and its people.
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