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Preface

Digitalisation, globalisation, demographic change and
the increasing flexibility of work are trends that are currently shaping the world of work.
Digitalisation is particularly evident from the comprehensive networking that is possible due to the globally-
accessible Internet as well as the increasing use of new
information and communications technologies (ICT). Innovative production systems, manufacturing processes
and service processes are emerging. The term “Industry
4.0” is used when talking about the intelligent networking of people, machines, objects and ICT systems.
The limitless interweaving of economic regions is continuing to increase thanks to technical advancements
in digitalisation and communication technologies. On
the one hand, globalisation is increasing the amount
of competitive pressure that companies are facing.
This puts pressure on them to improve cost efficiencies
which in turn leads to an increase in restructuring processes. On the other hand, this creates an opportunity
for companies to use existing know-how to gain an edge
in new markets.
The structure of Germany’s population is changing. The
proportion of younger people in society is decreasing,
while the number of older people is growing. This demographic change has led to fewer skilled workers being
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available in the domestic labour market. It may well be
that digitalisation helps to relieve this problem. Nevertheless, it is crucial to sustain the employability of workers and to permanently adapt qualifications and skills
to changing needs over a person’s entire working life.
Furthermore, there is increased demand placed on the
optimal management of heterogeneous employment
structures in order to take full advantage of the workforce’s potential.
The increased flexibility of work in terms of time and space
has been driven by global competition and made possible by technological changes and the digitalisation of
the world of work. Some types of work can and should
be done independent of location and time. The border
between working life and private life blurs as a result.
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Companies are faced with the challenge of coping with
these changes. Today, questions regarding feasibility
and technical possibilities are still often the first to be
asked. In the future, however, the main issue will be the
design of good working conditions, particularly in terms
of guiding performance and organising work.
The following chapters in this paper take a close look at
the most important developments in the world of work
resulting from the trends mentioned here. They describe
the impact on workers and discuss the consequences
and potential solutions for modern prevention work.
The mandate and task of the German Social Accident
Insurance Institutions is to effectively adapt prevention concepts to changing forms of work and changing
requirements.

This position paper of the German Social Accident In
surance Institutions is directed both internally and
externally. It forms the framework for future projects in
which specific action points will be recommended to
companies for issues related to “new forms of work”.
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New
technologies

New technologies

New technologies and technical developments can
change existing forms of work or create new ones. The
biggest driver of these changes can be seen in information technology. General digitalisation and global
ICT make it possible to have dispersed production and
service processes that are networked with one another
around the clock.
The digitalisation of the world of work can clearly be
seen in the following examples of technology:
Ambient Intelligence
Ambient intelligence refers to sensors, wireless modules
and other IT components that are networked in a system
which reacts by itself to the parameters of a person or
their environment. This technology is being developed
dynamically in the world of work. It is possible, that in
the future, a person’s working environment, for example,
the room climate or lighting, will automatically adapt to
that person’s personal preferences or to the changing
physiological parameters of the work being done. “Wearables” are an example of ambient intelligence. These are
sensors integrated into clothing which measure physiological parameters such as body temperature and heartrate as well as external parameters such as ambient temperature. The technology can provide an early warning of
imminent danger or overstrain. Wearable technology is
already being used in protective clothing for fire fighters.
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Virtual Reality
Construction and development are two areas where
products are often only designed using CAD1 models.
The complexity of these models ranges from simple mechanical components right through to complete industrial plants. A further level of virtual reality is reached
when the working environment is no longer real but only
exists as a computer-based model. Examples of this are
3D projections of work objects in real space or the projection of a simulated complete working environment,
including work objects, in what is known as a “cave automatic virtual environment” (CAVE). Virtual workplaces
can be set up for training purposes or to assist with developing complex plant equipment.
Augmented Reality
Augmented reality is where visual sensory input of the
real world is supplemented (augmented) with virtual data. This is usually done using special glasses or a
portable screen. Cameras are used to identify the user’s
location and viewing angle. The objects that the person
looks at are captured on screen and augmented with virtual data which gives users an extended view of real-life
work objects. The potential applications of this technol-

1

CAD = Computer-Aided Design (CAD) is the use of special computer software to
create designs and documentation.
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Industry 4.0
“Industry 4.0” is a somewhat controversial term which describes a
new level of automation and interconnectivity. It is characterised by:
• 

• 

The first industrial revolution was
characterised by mechanical production systems powered by water
and steam, the second revolution
by mass production based on the
division of labour and the help of
electrical energy, the third by the
use of microelectronics to control
machines, and the fourth is characterised by comprehensive interconnectivity.

ogy are already quite diverse. It can help with medical
diagnosis and treatment, with maintenance work, with
the design and construction of products, and with steering aircraft by displaying relevant flight data.
Self-organising production systems
Despite all the technology now being used, the control
of technical production processes is still based mainly on intelligent planning and programming by human
experts and operators in production and logistics. In
the future, this explicit control of production processes can be replaced by self-organised control. Implicitly controlled systems are already being piloted, tested
and applied. Thanks to fast, wireless data transfer, integrated intelligent sensors and access to the Internet,
these systems are capable of acting “independently”.
“Intelligent” machines, warehouse systems, equipment
and products can exchange information on their own,
they trigger actions themselves and they control each
other. In the vision of “Industry 4.0” or “cyber-physical
systems”, workers are still partly integrated into industrial production processes but only in a supportive role
or when a critical situation arises. This is not the case
when “collaborative robots”, which work hand in hand
with people, are part of the system.
Characteristic of the tendency to digitalise (almost) all
work processes are some developments in working ac-
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tivities that are based on mobile information and communication technologies:
Spatial and temporal flexibility
Notebooks, tablets and smartphones (mobile end devices) together with the increasing availability of wireless
Internet connections have made it possible to remove the
traditional spatial and temporal limitations of work. As
long as the necessary software, apps, services and data
from decentralised networks, servers and storage systems are available, then it is possible to work anywhere
and anytime.
However, even existing forms of work can take on a new
quality through the use of mobile ICT. Examples of this
include mobile hand devices used in warehouse logistics,
notebooks as diagnosis and documentation tools in machinery maintenance, or mobile terminals for drivers in
transport logistics.
Chapter 2 “New spatial and temporal flexibility” addresses this subject in detail.
Mobility by proxy, remote control and virtual cooperation
A new form of work that is still in its embryonic phase is
mobility by proxy. This is where an employee, who is
on site, uses mobile ICT to work together with a person
in a different location or to control devices over any dis-
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tance. In the field of medicine, there are already examples of this: a doctor who performs an operation with
the assistance of a specialist in a different location or
a paramedic who receives instruction on the telephone
from an emergency doctor in head office. The logical
continuation of this development is to have work activities that are entirely remote-controlled; examples
of this can already be found in plant and equipment
maintenance.
Consequences for workers
The interaction between humans and machines has
reached a new level of complexity.
• 

• New technologies can help the creation of decent,
human-friendly work. The possibilities include:
shifting physically demanding work from people to
self-organising production systems; physically separating workers from a hazardous environment thanks
to remote-controlled systems; or self-determination
of when we work, where we work, how we work and
even the content of work.

14

New Forms of Work

Key aspects of this are:
• Relief from routine tasks: routines can be delegated
to technical systems. However, people are still needed in remote-controlled and self-organising production systems, particularly in the case of malfunctions
or unplanned events. A possible consequence of
monitoring systems is phases of monotony coupled
with the need for high levels of concentration which
can suddenly be disrupted in the event of an emergency.
• 
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longer enough to simply react to signals. The way the
system works has to be understood in order to make
the right decisions (systematic thinking). However,
this carries the risk of overload due to constant attention and concentration.
• Compensating for human differences and limitations
through the use of technical and virtual systems
builds language and cultural bridges and makes it
easier to include workers with disabilities. However, the effect of technical errors on humans can be
particularly severe, for example, if warnings are not
understood or support systems fail.
• 
-

• 
-
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feedback loops are missing, experiential knowledge
and confidence are lost in unplanned situations. As
a result, employees may lose sight of the implications of their own actions.
• Access to information “anywhere, anytime and in
any detail” can make work easier. The timing and
volume of information output is determined by what
is technically possible. However, the ability of humans to process this information remains limited.
Furthermore, the use of modern communication
technology is often associated with increased expectations of efficiency (e.g. faster response times to
customer queries), which leads to the intensification
of work.
• 
-

Consequences for prevention
More than ever, workplace prevention must look at the
work system as a whole (people, organisation, technology). Risk assessments and OSH measures cannot be limited to certain “critical control points”. During the plan-
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ning phase of a work system (procedures, equipment,
interfaces, etc), it is important to have the foresight to
take into consideration the safety and health of employees and human needs. It is particularly important to
take into account aspects of age and gender.
Due to the fact that complex, virtual work systems can
rarely be altered when in operation, designing work that
is human-friendly using new technologies can only be
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done when the safety and health of people is included
in the planning and development processes of the work
system.
Accordingly, the essential aspects of prevention must be:
•  -

• Prevention starts in the development phase. Prevention specialists work along with the technical developments. The result is that the use of technology or
machinery is assessed in its entirety and not only in
separate technical aspects.
• Under certain circumstances, the assessment criteria
for new technologies need to be redefined. This includes designing a preventive analysis of the effects
of errors or faulty handling on the overall result and
the risk of an accident.
• In activities that are communication intensive, prevention belongs to a system of communication management where the total amount of information is
reduced and only that information which is important for the task at hand are filtered through. Suitable
workplace solutions must be developed which ensure
there are periods of rest and recuperation.
• Prevention helps companies with the planning and
conducting of training which enables employees to
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safely work with technology and to assess working
conditions on their own, especially outside of com
pany premises. This can also be assisted by company guidelines with clear rules and regulations.
It is still mostly unknown which risks and hazards can
arise for humans in a self-organising production system
which no longer takes them into consideration or even
sees them as interfering factors.
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New spatial
and temporal
flexibility

New spatial and
temporal flexibility

Spatially-flexible forms of work
Telecommuting/alternating telecommuting – working from home
either completely or alternating between home and office.
Remote work – mobile workers
spend much of their time on the
road, either with customers or at
different office locations. They are
dependent on traffic conditions and
the reliability of transport.
Virtual teamwork – knowledge
work, in particular, is now being
done across locations with changing teams who need to work together across long distances whilst
avoiding the effort and costs needed to physically travel. The focus
here is on results-oriented work and
virtual networking.
Crowdworking – an example of
flexible work
Crowdworking is an extremely flexible form of work where people are
recruited via a virtual network on a
needs basis. In most cases, these
are self-employed people who
compete globally. Payment is per
project and is made only after the

Modern ICT makes it possible for production processes
to have new spatial-temporal structures and leads to new
forms of work that are not only dynamic and complex but
also demand a high level of flexibility from workers.
Spatial flexibility
Whether in logistics, technical services or customer
support, more and more work activities can be spatially
distributed thanks to powerful information and communication technologies. Massive interconnectivity and
advancements in communication make it possible to
overcome large distances while guaranteeing a high level of communication quality and cooperation. Spatially-flexible forms of work include telecommuting, remote
work and virtual teamwork whereby team members can
work together on a project across different locations and
even different time zones. A fundamental prerequisite
for the success of spatially-flexible work is reliable access to the Internet, networks, servers and data. Other
forms of work-related mobility can be divided between
residential mobility (relocation, expatriation) and circular mobility (daily long-distance commuting, weekend
commuting, seasonal work). ICT is not necessarily needed for these types of mobile work.
Temporal flexibility
Work that is flexible in term of working hours includes
working-time accounts, fixed work schedules that work-
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ers can choose from, flexitime with time recording, and
trust-based working hours without mandatory time recording. The German Working Hours Act has provisions
for flexible work but also specifies the maximum number of hours that can be worked per day and per week.
Other forms of temporally-flexible work organisation
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client has accepted the finished
result. Crowdworkers can be rated by
the client when they have finished
their work.

include on-call duty, “on-demand” duty and split duty,
where workers are only called upon during peak working
hours. The common denominator of all these forms is
that work is done flexibly in accordance with workload.
Consequences for workers
Greater flexibility of working hours can provide workers
with the opportunity to have a better work-life balance.
However, it should be kept in mind that, in practice, a
flexible, self-determined way of working does not always
match the amount of work that clients would like done
within a specific time frame.
The most important aspects of this are:
•  -
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excessive working hours lead to an increase in the
number of work-related accidents and mental strain.
• If workers need to be available outside normal working hours, for example, in order to respond quickly to customers’ requirements, it is difficult to plan
reliable work hours and recovery hours. As a result,
social contact and commitments suffer.
• Flexible work must be planned and requires a good
level of self-organisation. The personal skills needed
for this (e.g. IT and multimedia skills) are not necessarily available and training must be provided.
• Occupational mobility also requires a high degree
of planning and coordination. Mobile workers often
have a poor working environment in terms of ergonomics and working conditions. The opportunity to
change and improve “non-stationary” working spaces outside of a company is limited.
• 

-

• Constantly adapting one’s skills and qualifications
in order to meet changing requirements throughout
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one’s working life can, in some cases, be associated
with reaching or exceeding personal limits.
Flexible forms of work are associated with an increase
in the scope to structure one’s own work and actions
but also places greater demand on personal skills and
competencies in terms of planning and organising work,
self-management and health-promoting behaviour.
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Consequences for prevention
Modern prevention work provides concrete workplace
design solutions for using digital communication technologies to create a safe and healthy environment
where work has temporal and spatial flexibility. The importance of health literacy increases when workers are
mobile and need to make many decisions on their own.
The responsibility for occupational safety and health remains with the employer.
Advice provided to companies by the social accident
insurance institutions should include the following
aspects:
• 

• 

-

• 

• Establishing a culture of trust can bridge temporal and
spatial distances. Management systems should not
result in permanent monitoring of individual workers.
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• 

-

• 
-

-

Accordingly, framework conditions that promote good
health and safety need to be established in the form of
a culture of prevention that allows people who work in a
spatially and temporally flexible environment to do their
job without negative consequences for their health.
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New expectations
for management

New expectations for
management

Methods of indirect management
• 
• 
• 
• 
•  • 

-

• 
• 

• 
-

Successfully working in a flexible environment also demands flexible management and HR management tools.
Two fundamental changes to management strategies
should be emphasised here:
Indirect management
In objective-setting 2 meetings, managers and workers
agree on long-term performance goals which are specified as performance indicators. Detailed instructions for
daily work are no longer required. The worker takes on
responsibility for processes, the use of equipment, goal
achievement and the quality of results.
Long-distance management
The widespread use of communication technologies
and multimedia means that communication is increasingly virtual. It is not only workers who must adapt to
working arrangements that are flexible in terms of time
and location; managers must also adapt to a new way of
leading. When it is no longer possible to see and speak
with workers on a daily basis, the relationship between
manager and employee changes fundamentally. Not only
do the planning and the delegation of tasks have to be
adapted to these changes in working conditions but also
the way managers communicate and provide feedback.

2

For the purpose of this paper, objective and goal are used synonymously.
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Consequences for workers
New forms of management provide workers with more
flexibility in how they structure their daily work. At the
same time, they are expected to increase their self-organisation, performance and efficiency. Evaluation of
work is no longer made only on performance (effort) but
much more on success (result).
Important aspects of this are:
• 

• 

• 
• 

-

• 
• 
• -

-

• 
• 

• 
-

• 
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Examples of self-endangering
behaviour
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can encourage pride in one’s own achievements and
increase identification with the company. Conversely, this can increase pressure to succeed. Conflicts
and competitive behaviour also rise. In order to cope
with these conditions in everyday work, some workers behave in a way which, over the long term, can
lead to “self-endangerment”.
• 
-

-

Consequences for prevention
Indirect forms of management can increase worker autonomy and encourage them to participate more; thus,
indirect management has the potential to promote good
health. Modern prevention work fosters and uses this
potential and applies this method of organising work in
order to counter possible adverse side effects.
The following aspects are at the core of the German
Social Accident Insurance’s advice:
• 
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•

•

“goal spirals” push workers towards self-endangering behaviour. A good manager takes into account
individual skills and advises workers of suitable
training opportunities.

-


-

• 
-
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achieving goals and cannot solve the problems associated with self-endangerment. It is more effective
to improve confidential communication and to establish a reliable early warning system.
• -

•



-

In prevention, it is important that management create
processes and conditions which do not lead to contradictory behaviour or hazards in the workforce. Creating
suitable alternative ways of acting is also a possible prevention measure.
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New diversity
in forms of work

New diversity
in forms of work

Examples of new diversity in forms
of work
Crowdsourcing – Companies use
online platforms to contract out work.
Large projects are often broken
down into smaller work packages
which job seekers then apply for.
Casual employment – This refers to
a form of employment where workers do not have contractual entitlement to specific regular working
hours, for example, seasonal workers or on-demand workers.
Employee sharing – A worker is
jointly employed by several companies. Examples of this include
different companies creating a pool
of workers they share or companies
“loaning out” workers during slow
periods to other companies.
Portfolio working – This refers to a
situation where a person works for
several companies at the same time
on a contract basis and is usually
done with smaller contracts.

The proportion of atypical work has increased significantly and is now part of the working life of approximately
one in five people in the “core workforce” 3 (Datenreport,
2013). Only when the following criteria are met can we
speak of “normal” working conditions: full time, permanent employment; integration in the social security
system; and employment by the same company where
one works4. This contrasts with atypical employment
which occurs when one of these criteria is not fulfilled.
This includes people who work part-time, have a limited contract, do temp work or have “mini jobs”5. In addition, there is an increasing number of people who are
self-employed and who do not have a regular employment contract. For these people, a “contract for work and
services” is particularly important. Companies are increasingly using Internet platforms to offer project work
to freelancers (see Chapter 2).
Consequences for employees
Work is becoming increasingly heterogeneous. For a
significant portion of the workforce, this means that
working hours, working locations and companies are
constantly changing. Worker profiles and histories are
becoming more diverse.
Some forms of atypical employment can benefit workers,
for example, if part-time employment enables a person to
have a better work-life balance. However, atypical employ-
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ment frequently results in deviations from usual working
standards in terms of working hours, remuneration or job
security. This can lead to psychological stress and strain.
Many atypical forms of employment bring with them
specific work-related stressors6:
• 

Underlying all of these forms of
employment is the basic principle
of flexibility.

• 

Source: Eurofound (2015).
New forms of employment.
Publications Office of the
European Union,
Luxembourg.

• 

-

•



•



3

4
5

6

In Germany, the core workforce is defined as all people aged 15 to 64, excluding
those in education, in the armed forces, in military service or civil service.
= not a temporary worker
In Germany, a “mini job” is for a limited period of time and up to €450 tax-free per
month.
Stressors are factors which can lead to the increased likelihood of a stress experience. Stressors can have a negative effect on health and well-being.

New Forms of Prevention

Solo self-employment/freelance –
A self-employed person without any
employees who offers their services
to companies for projects of varying
duration.

37

• 

The temporal and spatial flexibility that is demanded by
these new forms of employment together with an inability to adequately plan can increase the amount of stress
experienced by workers, regardless of the actual work
being done. This not only entails risks for individual performance but also their safety and health.
Consequences for prevention
In the future, it can be assumed that a significant proportion of work will be limited, in project form and results-
oriented. In practice, this trend of diversified working
arrangements means that people working in the same
company, the same department, the same workplace
and who are doing the same work will be remunerated dif
ferently and have different levels of social security. OSH
specialists must focus on the effects of this development:
• 
-

•
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the company’s premises and are difficult to reach?
How can health and safety briefings be adapted to
the needs of people in flexible and atypical employment? This requires innovative approaches such as
the use of modern communication or health promotion services as part of cross-company business
networks.
• 
-

•

-
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•

prevention work and provide companies with concrete recommendations during consultation.

-

-

In these new forms of employment, there will be stress
factors that result from the framework conditions of the
form of employment itself and which go beyond the
specific task or even company. Modern prevention work
should keep these factors in mind and develop appropriate customised approaches.
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Challenges for
modern occupational
safety and health

Challenges for modern
occupational safety and
health

Work 4.0 requires Prevention 4.0. The current technical
and social developments in the world of work are placing new demands on how we design and structure work.

New Forms of Work

The accident insurance institutions are challenged with
providing prevention services and finding access channels that address these changing conditions.
Prevention must find answers to the following questions:
• 

• 
•



•


-

• 
•



The following principles are future-oriented:
1 Work design must be done prospectively. If it is no
longer possible to directly intervene in production
processes “by hand” and humans mainly have a
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controlling function, then the safe and healthy design
of machines lies with the development department.
Well-functioning OSH must increasingly be done as
part of primary prevention in a cooperation between
product developers, network designers and production planners. Only then can OSH effectively prevent
accidents and health hazards in a digitalised world of
work.
2 A risk assessment that only considers individual aspects is ineffective in the digital world of work. A holistic risk assessment, on the other hand, considers all
relevant risk factors and their interactions. Thus, it is a
tool that allows companies to initiate a process of continuous improvement as well as develop and implement solutions that are company-specific and flexible.
3 Companies must not leave mobile and autonomous
workers on their own. According to the German Occupational Safety Act, companies are responsible for the
safety and health of their employees. It is more important than ever, that management actively structure
framework conditions in such a way that they promote
safety and health at work.
4 Companies also have a responsibility to improve the
health literacy of their employees. This means enabling them, if necessary, to design healthy working

44

New Forms of Work

conditions themselves. This is particularly relevant
when the company has no direct access to the worker
and their environment.
5 A well-established culture of prevention in a company is the foundation for achieving these objectives. A
sustainable culture of prevention can be seen when
workers themselves place an intrinsic value on safe
and healthy actions and behaviour. This is the only
way for work in the future to be humanely designed
and the digitalisation of work to be successfully implemented.
6 “Prevention 4.0” services are mobile, flexible and
networked, only then can companies and workers be
effectively addressed.
7 The aim of monitoring and consulting by the German
Social Accident Insurance Institutions should be to
improve the ability and willingness of companies to
establish a good culture of prevention and thus their
ability to self-analyse and adapt to new demands
and requirements.
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