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Digitalization in the Manufacturing Sector: Skills in Transition

50-year-old Paul Sandberg glanced up from his CNC (computer numerically controlled) turning
machine to the computer control office above him on the 2nd floor of the workshop. A new
programme had been initiated that morning, and despite earlier tests, something wasn't working
well. So he was waiting for Jonas Holm, the 27-year-old computer technician, to come down
and fix the problem.

Sandberg had been manufacturing parts as a machine operator for several decades. He had
learned machining hands-on, had known what a part should feel like when it was well done,
and he had learned to make manual alterations in the machining process to fix problems as they
occurred. But all of that had changed about 15 years ago, when new technologies, including 3D
CAD/CAM (computer-aided drawing and manufacturing) and CNC machining, had been
introduced in the company.

The entire design and manufacturing process had been overhauled. Designs were now made
from the viewpoint of assembly, not machining, with 3D manufacturing instructions.
Technicians, such as Holm, then developed computer programmes from the 3D instructions for
the CNC machines. After testing, the technicians connected their computers on the 2nd floor to
the CNC machine on the ground floor, and installed the programme. The technicians were
responsible for checking that the machine worked as expected in collaboration with the
operator. They also provided the operator with simplified paper working instructions. Overall,
the increased digitalization appeared to be good for the skill development of the technicians.
As Holm noted:

Digitalization has developed our competencies. It’s positive because that’s
what the company needs: complex job tasks.

The operators, on the other hand, had to accept a decrease in autonomy and job discretion
because of the manufacturing technicians’ programming of the machines. Sandberg, as other
older operators, was skeptical about the understanding of the processes underlying the 3D
drawings and the work of the CNC machines. He argued that:

The company should try to employ some older people, with more
experience...[because]... those my age and 50+... here is a fantastic
competence.

When CNC machining had first been introduced, the operators had been trained to programme
the machines themselves; now, with 3D CAD/CAM, technicians were responsible for
programming and programme modifications. One of Holm's colleagues commented:

We received many new machines in the years 2013-2014. We started to work
extensively to train the operators. They had to learn more, dare to test more,
and to take greater responsibility.

As Sandberg could testify, the operator jobs had drifted away from craftwork, to simply setting
and controlling the CNC machines. According to experienced operators, the jobs had been "de-
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skilled"; knowledge of the craft of machining was disappearing. On the one hand, older
employees felt that their hard-earned experience and knowledge had lost importance and
become almost worthless; on the other hand, new machine operators could more easily and
quickly be trained for the job.

Computer programmes now controlled the process. Sandberg expressed this:

Like other operators my age, | am experienced in turning. | began my career
turning manually. You developed a bit more feeling for what you were doing.
You came closer to the material; you could see what was good and what was
not good. Youngsters, that only use steered machines, they don’t get that
feeling. People older than me, they are phenomenal to turn manually. This
competence is disappearing; it’s a craft that's disappearing here.

There were other drawbacks as well, including a loss of job discretion and potential boredom:

It's not much problem solving. In case of problems, we call the repairer.
But this also resulted in less stress:

It’s good to escape problem solving. It’s stressful, when you know that there
IS a rush for more...to be produced. If | stand here and try to fix [a problem],
nothing happens.

There was some variety of work for Sandberg; with the increasing growth of the company,
operators were manufacturing a greater variety of parts, so he needed to adjust the CNC
machines more often.

Sandberg's young colleague, Holm, had worked as an operator for seven years before being
promoted to computer technician. But he had started his career after the introduction of the new
technologies, so he had never had to manually machine a part himself. There was always an
absence of this shared experience and knowledge whenever he tried to "speak the same
language" as Sandberg or the other older operators. Still, digital technologies for him meant a
bright future. The increased variety of components that Flying Parts was manufacturing meant
that he was gaining in knowledge and experience in conversion of 3D drawings to
manufacturing instructions for programming and to 2D instructions for operators. But it also
meant a more stressful job.

At times, it can be extremely stressful. The psychosocial environment is very
tough, I think.



