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Industry 4.0 – the fourth industrial
revolution
Industrie 4.0 – a strategy shaped by the German government in 2013.
Smart Industry – a strategy for new industrialisation for Sweden – shaped by the
government in 2016.
Digitalization – internet of things, humans and services (“internet of everything”).
– The entire production process is included in internet-based networks.
– Smart machines and materials continuously exchange information with each other as
well as with humans and organisational systems.
– The virtual and the physical worlds are linked.
– New business models and organisational models.

Essentially a technology-driven and optimistic vision for the future.
– Growth and welfare?
– An innovative and sustainable industrial production that is environmentally friendly
and provides new jobs and conditions for attractive workplaces?
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The wolf is coming or
God’s gift to humanity?
→Our lives will be robbed of something we want to maintain?
→New opportunities that facilitate and enrich our lives?
An never-ending discussion that always follows new technology ...
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Work in the Industry 4.0 – a bright and
positive future?
Smart systems, automation, and remote control will take over dangerous as
well as routine work so that workers can focus on learning, creating, and
valuing work tasks in a safe environment.
– Skills development, a richer working life, challenging work tasks.

The industrial worker will be an expert who makes sure that production
runs smoothly.
– She will solve problems on the spot by remotely interacting with other workers,
experts, suppliers, or customers in multi-competent teams or she can interact with
a humanoid robot (or AI) that assists in decision-making and analyses.
– Or she will work is done in a digital model in a good working environment far away
from the factory.
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Operator 4.0
Romero m fl 2016

Even if the development will
not be as the positive visions
predict, there will be new
types of industrial work, new
types of work environments,
and thus new work
environmental problems.
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The virtual worker
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The technologyinteractive worker
▪ Work side-by-side with robots and AI
(that do the repetitive and
unergonomic tasks).

The augmented worker
▪ Work with augmented reality (AR).
▪ Integration of digital information into the physical work.
▪ Live assistance.

8

The smarter worker
▪ Work from distance, from home, from the
other side of the globe.
▪ Smart phones/pads (and similar mobile and
wearable ICT-tools) for remote control and
interaction with the production machines,
computers and databases (the whole
production system).
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The healthy and safe
worker
▪ Wearable and embedded smart sensors, on the
body, in the clothes, tools.
▪ Surveillance of health, safety and performance.
▪ Positioning of both individuals and machines.
▪ Integrity?
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The social worker
▪ Wi-Fi and 5G enables the worker to be in constant
contact with others (both professional and private).
▪ Can counteract negative effects of isolation and
loneliness?
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The analytical
worker
▪ Work with Big Data-tools.
▪ Advanced analyses of patterns in
production, prediction of interruptions,
safety, quality, preventive maintenance.
▪ Input to technology development and
workplace and organisational design?
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The superstrong worker
▪ Biomechanical
support.
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An example
from mining
work

(LKAB 2013)

Foto LKAB
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From “rock sense” to
intelligent mining
An ongoing transformation from hard difficult underground work close to the
rock to automation and remote control from surface.
1980s: Automated trains, remote control underground.
2005: A high-tech remote operation centre on the 7th floor of the office
building (on the mine site). A clean and pleasant work environment with a
beautiful panoramic view of the city.
2013: An even more high tech remote operation centre in a new building.
Today: digitalization, intelligent automatic systems, smart machines, intelligent
sensors, mobile IT-tools, positioning, wearable sensors, visualisation, internet
of things, Industry 4.0, robots, drones …
… and innovation, flexibility, sustainability, responsibility, trust, commitment, a
social licence to operate …
And new forms of work …
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Impacts of new technology on work and organisation

New types of work
environment
New and better work environment, more worker safety.
– In the remote operation centres.
– But also underground. Reduction of manual work, better ventilation,
electric vehicles, communication, evacuation, positioning, zero entry
zones, drones, mobile robots, etc.

But also new work environmental problems?
–
–
–
–

More solitary work (working together with an autonomous machine)?
Detailed control and monitoring of the individual?
Ethical and privacy dilemmas?
Risk of a form of psychosocial stress that until today has not been a
problem in the mining context?
– A and B teams? Some workers may participate in designing and
controlling the systems while others will become machine assistants or
handle the repetitive and low qualified work tasks.
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Impacts of new technology on work and organisation

Work in a new context
Move into a “white-collar environment”.
– Longer distance to the mining face and to maintenance workers
and to other underground workers.
– Move from solitary work underground to teams of miners
working together in the same room.

Greater freedom for both the organisation and the individual to
decide how and where the work is done.
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Impacts of new technology on work and organisation

New professional roles, new
types of work tasks
Computerised, remote control, high-tech, abstract work tasks.
– Miners become operators – as in an ordinary process industry.
– Monitoring, surveillance, analytical and coordinating work tasks – similar
to service/”white-collar” work.
– Advanced technology, intelligent and automated decision systems for
global communication, information and learning.

More interacting and remote cooperation.
– Workers are included in multi-functional teams with engineers, analysts,
production, logistics and maintenance planners, etc.
– Distance and global / cross-border co-operation and development
within the enterprise or between enterprises, globalisation.
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Impacts of new technology on work and organisation

New forms of work
organisation?
Focus on technology and production rationalization.
– But also organisational ideas that have clear similarities with diverse old
management concepts such as Business Process Reengineering, Learning
Organisation, Agile Production, TQM, Six Sigma and Lean Production
(nothing new under the sun).

An agile, effective, innovative and learning organisation?
– Multi-skilled teams, job-rotation, learning and flexibility.
– Workplace culture, safety, trust, responsibility and sustainability.

How to combine this with long geographical distances, the use of
contractors and fly-in-fly-out?
And the “gig-economy”, global crowd sourcing of labour?
– Labour purchased on demand, gives access to a broad range of skills and
experiences at significantly less cost.
– With the lack of employment regulations?
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Impacts of new technology on work and organisation

From “grounded” skills to
“sky” qualifications?
New skills and qualification demands.
– A transformation from the craftsmanlike qualifications – autonomy, manual
skills and sensitivity to material (“rock-sense”).
– Into more abstract qualifications – new technical/theoretical knowledge
necessary to handle the new advanced machines – and communication skills,
flexible generic skills, holistic understanding, knowledge of the whole mining
process.

New and more things are important today.
– Both technical and social skills. Continuous learning.

Upskilling, deskilling or reskilling?
– What was earlier the workers’ tacit knowledge will be formalised into
theoretical knowledge, digitalized, and used in AI, computers and smart
phones.

But still need of direct and practical competence of “reading the rock”?
– Mainly in relation to safety.
– How to handle this on remote?
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Impacts of new technology on work and organisation

New gender patterns?
A better work environment combined with higher qualification
demands will enable more women to work in the industry.
– More women at mine site (today 20-25% - in the future 50%?) – also
as mining workers (today 10-16% - in the future 50%?).

Higher demands for gender equality and diversity (as part of the work
towards sustainable and attractive workplaces).
– More men on parental leave.

But the picture is not so clear-cut.
– Can male gender marked and male dominated technologies and
professions introduced in a male dominated industry really change the
gender pattern?
– But so far has the digital technology only been threatening the existing
masculinity that has its roots in the old technology and old mining work.
And the men hang on to the old technology.
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Impacts of new technology on work and organisation

Need for new types of
workers?
There is a different type of persons and competences that the company
will recruit in the future.
– And a need for change of the existing staff …?
– The proportion of unskilled labour in the companies will decrease. There
will be fewer employees (but higher educated/skilled and higher paid)?

Need for a new type of workplace culture?
Individuals and organisations are adapting to the new technology and
qualification demands.
– New things are important today, as compared to yesterday.
– People working in mines are simply adapting to them.
– Creating and recreating qualifications, cultures, identity and gender when
meeting new technology in the changing context.
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A workplace culture lagging behind development?

Changes are happening,
but not smooth and
not without resistance …
The changes are challenging to the old workplace culture and identity.
The old workplace culture can (initially) be conservative and be lagging
behind development.
– Following old symbols rather than the new technology, new
organisational model and/or new work tasks.
– Resistance and restoring responses – at least initially – towards new
technology, new organisational models and other changes.
– Hindering the implementation of new technology (and other new
things). Practical problems here and now.
– Observation of somewhat paradoxical responses …
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Changes are happening, but not smooth and not without resistance …

A workplace culture lagging behind?
Encouraging nonchalant attitudes towards risks.
– A workplace culture founded on risk-taking,
competitiveness and “macho-masculinity”.
– Emphasizing the concept of a hazardous mine and the
hard and tough mining work
– Higher wages and more safety

Glorifying “the culture heritage”, the old times.
– The mine worker identity and culture is to a great extent
constructed around the secrets of the mine, the mystery
of the rock and old tales about mining.
– The Swedish mining labour union – a proud symbol for
labour union fights.

Tendencies of a hesitant attitude towards technological
development.
– Seeing the new technology as a threat to the
“uniqueness” of mining work, “real mining work is at the
mining face”.
– Feminising of new technology (automation, robots)?
– Today – resistance towards wearable sensors and IT-tools
that facilitate the positioning of people?
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Active resistance towards more women at the
workplace.
– “The gender equality has gone to far”, “It is enough
many women now” …

Male workers avoiding anything that in some way
might be related to ‘femininity’ or ‘unmanliness’.
– “We are real miners – no women”.
– “The seventh heaven”, ”Velour workers”.
– The men hang on to the old technology.

Trying to preserve the old “macho-masculinity” rooted
in the old type of mining work and identity.
– The more different kinds of people that work in the
mine the harder it becomes to maintain the old image
of mining work and the old workplace culture.
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Mining work of the future is under negotiation

But also – windows for change
It is not only a question of defending and
restoring the old mining culture and concept
of work, the old mine worker identity and
macho-masculinity.
– There are many different tendencies,
resulting in conflicting emotions and
behaviours.
– Despite, or perhaps because of, the
contradictory nature of these emotions
and behaviours they open to change and
form ‘cracks’ in the traditional male
workplace culture.

Tendencies of a hesitant attitude towards
technological development – but being proud of
the new technology!
Nonchalant attitudes towards safety – but acting
for safety!
Active resistance towards more women at the
workplace – but being positive to gender
equality!
Glorifying the old times – but striving for future!

Perhaps to slow?
– The workplace culture need some help to
develop faster and in the right direction?
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Concluding remarks – addressing knowledge gaps
Industry 4.0 is a technology-driven concept
focussed on rationalisation.

There are many sociotechnical challenges in
“Work 4.0”.

■ And optimistic (almost naïve) visions for future
work.

■ The new human-technology-organisation interactions
must be explored further.
■ How to create sustainable and good work for all in a
digital context.
■ Relationships between the new digital technology, work
and gender must be explored further from a critical
perspective.
■ There is a need for critical organisational analyses,
discourse analyses, analyses of embedded conflicts in
Industry 4.0, power shifts, invisibility of power and the
integrity problems.
■ Crowdsourcing of labour in an industrial context is a
new phenomenon where research is lacking.
■ The future of the workers’ collective and labour unions
in a digitalised working life needs to be studied.

Even if the development will not be as the
positive visions predict, there will be new
types of industrial work, new types of work
environments and contexts, and thus new
work environmental problems.
■ And new qualification demands, need for
teamwork, gender equality, responsibility,
comprehensive understandings, etc.
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