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Digitalisation reshapes occupational
safety and work demands

Changes occur across physical, cognitive and organisational
dimensions

* Physical work is transformed

- Direct exposure may decrease, while new kinds of installation, field
and maintenance activities emerge

- Cognitive work intensifies

* Interpretation, situation awareness and technology-supported
decision-making become more prominent

- Organisational work changes

- On-site and remote roles depend on shared information, procedures
and coordinated responsibilities

» Design target: safer work and reliable performance
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Transforming how Europe inspects, maintains and repairs

its critical civil infrastructure.

EUROPEAN
CONSORTIUM

10 project partners from
6 European countries;
France, Spain, Italy,
Finland, Austria and The
Netherlands are working
together for 36 months.

>

HUMAN-CENTERED
DIGITAL SOLUTION

SARAH adopts a human-
centered approach to
develop a safe-by-
design integrated digital
solution.

CIVIL
INFRASTRUCTURE

Solutions empowering
civil infrastructure
supervisors and inter-
vention workers in the
maintenance and repair
of civil infrastructure.

Funded by the European Union under Grant
Agreement No. 101178082



Study approach: modelling current
and future work

» Collaborative modelling was
used to identify HF andOSH hot
spots

- Iterative validation with end
users and technology
developers

* The study approach builds on
collaborative modelling _
methods TePerl & Leppdnen,
2011; Teperi et al. 2019)D
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Human factors used as an approach for analysis
-> HF Tool™ as a tool for understanding and

anadlysing human activity

1. INDIVIDUAL’S ACTIONS AND CHARACTERISTICS
2. Competence, mastery of work
3. Situational awareness (perception, memory,

e H e lp S t O p e rc e ive t h e b ig p i ct u re decision-making, response/execution)

. 4. Complying with norms and procedures
5. Understanding the bigger picture/overall situation

a n d t h e SySte m I C n at u re Of h u m a n 6. Proacting, preconceptionsand assuring

. . . . assumptions
C O n t rl b u tl O n I n O p e ra t I O n S R 7. Workload (overload/unload) and means for

managing it

8. Vigilance, fatigue symptoms
9. Lifesituation, anxiety (long term) stress

* Describes the factors influencing 11, Heaith, workngatty

12. Motivation, attitudes

the indiVidual, Work’ group and 13. Emotional state and reactions
organization levels

4. ORGANIZATION-LEVEL FACTORS

® Descri beS th e St re ngths a nd 40. Management and leadership, management system

e o. e 41. Organization/safety culture
We a kn e S s e s Of a ct IVIt I e S a n d h OW 42. Co-operation between different organizational
levels and units (area, units, company)
43. Mastering the entirety of work, mutual
t h ey affe Ct e a C h Ot h e r ° understanding of each other’s work
44, Decisions made (resources, personnel, equipment)
45, Change management (personnel, systems)
46. Co-operationwith partners; differencesin
procedures, mutual collaboration)
47. The company’s support for unit (HR, finance)

2. WORKACTIONS, CHARACTERISTICS OF WORK

20. Quality and contents of work; work demands

21. Quantity of work; time pressure, having to rush

22. Work organization, work distribution, job
descriptions; clarity

23. Usability and functionality of devices, software,
technology

24. Procedures and instructions; functionality, clarity

25. Opportunitiesto influence one’s work and
working conditions

26. Feedback from work, professional appreciation

27. Opportunity/ability to evaluate and develop one’s
work processes

28. Training; content, effectiveness, availability

29. Physical working environment, working

conditions, work hygiene factors (ventilation,

lighting, temperature, layout)

3. GROUP-LEVEL FACTORS

30. Shared understanding of the situation
among all group members

31. Making use of the knowledge of all group
members

32. Correcting misunderstandings, -
interpretations and -hearings (speaking up)

33. Group structure, cohesion and other group
dynamics (social relations, atmosphere,
mutual support)

34. Communication between different groups

35. Information flow (communication
practices, e. g. shift change)

36. Decision-makingin group

HF Tool™, Teperi 2012




From collaborative process
mapping to task architecture

Collaborative process map Actor and task models and
swim-lane diagram

» Chronological phases * Roles, responsibilities
and tasks » and task allocation

- Participant descriptions - Human-—-technology
of work-as-done iInteractions

* HF and OSH issues » Sub-processes and
linked to the work handovers
context | - Iterative refinement of

- Joint correction of future work

interpretations
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Case study: maintenance of
ropeway infrastructure

« Current work - retqulojcions,
maintenance insfructions,
and visual inspections of
structure and its current
activities

- New technologies - sensors,

digital twins, and remote
digital environments

- Anticipated change - a
transition from periodic
observation toward,
continuous monitoring and
predictive maintenance
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Phase 1 -
Normal operation

Operational phases 1, 2, 3, 4
Fault

Phase 2 -

Phase 3 -

Anticipated effects of digital
monitoring on work

Ropeway
Entity 3
DSE

Actor 1 Actor 2 Actor 3 Actor 4 Actor 5
Generates

s BEll = 3 % Safety benefits and new human
Safety Off-site Operation Maintenance = Maintenance fGCtorS req u I rements CoeXISt
(it

Entity 1 Entity 2

manager m:i:;:::;oe manager manager technician . PO te n t i G I O S H b e n e f i t S

: Ea B + Reduced exposure to work at
- e R height, difficult conditions and

Interprets
data
(reports,

- ?enSOTS Soufces) metav. ViS.) .

i { metaverse | terrain, and repeated travel
R “ - Human factors requirements
(from reports) requests ‘

- Competence, procedures,
teamwork, communication, and
information ergonomics

Update Fault detected

=hER R Supports = H HH 1ol —_ 1
e | e L o Gty - Reliability of decision-making
events response

« Both over-reliance and
insufficient reliance on
technological information may
affect safe decisions
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Methodological contribution of
collaborative modelling

 Anticipation -
* ldentification of task changes and
safety concerns before implementation

- Specification
« Translation of HF and OSH observations

into requirements for design and
Implementation

- Shared representation
« A common description of work for end
users, employers, and developers
- Iterative revision
* Progressive refinement as technologies
and work practices develop

» The models provide an empirical
basis for human-centred technology EESEEEEEES
design
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Writer team from Finnish Institute of
Occupational Health (FIOH)

e
Maria Tiikkaja llkka Asikainen Henriikka K?”{T"fto Akseli Nurmi
research manager senior specialist Senior speciats senior specialist
Comprehensive security in Occupational Safety Occupational Safety Digital and Data
working life

Anna-Maria Teperi

Kaisa Wallenius Tarja Heikkila Kristian Lukander

senior specialist senior specialist senior specialist research.professor

Occupational Safety Occupational Safety Work Ability and Career Occupational Safety
Paths
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U)SARAH

Finnish Institute of
Occupational Health

Maria Tiikkaja Travel grant: Finnish Work Follow the SARAH project
Finnish Institute of Occupational Health ~ Environment Fund www.sarahproject.eu
(Tyésuojelurahasto) office@sarahproject.eu

maria.tiikkaja@ttl i www.linkedin.com/company/sarah-project



http://www.sarahproject.eu/
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