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“Who are we?

* International not-for-profit organization registered
in Geneva, Switzerland

 An association of HFE societies
* Promote HFE on the global scale

* |[EA is a promotor, producer, facilitator, catalyst,
spokesperson,...
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B  |EA Federated society
B  No IEA association
[0 IEA Assaciated society
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Ergonomics in Context

There is potential for growth in all regions, yet HFE remains
unexploited!

WHY?




Global reasons why HFE is underexploited?

1. People are not aware of the value HFE can add. (No demand)
2. When there is demand, there is not enough high-quality HFE

3. HFE is small in comparison to established disciplines (e.g. engineering
and psychology)

4. Multi-disciplinary nature = diverse topics and views = unclear
~communication with external world
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What is the need?

Provision of:

.... high quality HFE professionals who can advocate for themselves
through demonstration of financial benefits is key to creating this
demand.

Therefore....
Education and certification (core competencies) are the cornerstones

of HFE development strategy




- The Seven Policies (2015 -)

1. Contribute to science and technology (S&T)
2.Stakeholder engagement

3. Collaborate with IEA Networks

4. Reinforce IEA Networks

5. ldentify roles of IEA in promoting certification and
related matters

6. Reinforce relationship with external organizations
7. Reinforce the infrastructure of IEA

omic ciation
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olicy: Contribute to

IEA as a Center of
cutting-edge information on HFE

HFE related to cutting-
edge technologies

Help Existing TCs Ad hoc Committee
on Disruptive Technolog
Establish New TCs

= A TC: 26 (Aug, 2015) >> 32 (Aug, 2018)
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Local influential
Stakeholders
. Local
Ma!(Ing Member W
projects Society | International 1

Local experts

experts
Local
Coordination IEA government
(coordinator) Officers

Local Local
company university

managers lecturers

:A Professor Jose Orlando Gomes to expand
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General Framework Model (GFM)

Step 1
Identify
Value-added

Step 2 Step 4 Step 5
|dentify Izzenii?y |dentify |dentify DS:\?;:
Customer Stakeholder Potential P

Strategies

Benefits

Needs Relationship

Step 7
Specify
Project

Proposal

A tool for designing a high-quality, value-added,
A systemic project with stakeholders mvolvement
(Workshop on GFM, Croatia, 2018)

al Ergonomics
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Making the GFM work - philosophy behind
the IEA approach?




A shift in perspective

“Letit “Help it “Make it
happen” happen” happen”

Defining Features
Unpredictable, Negotiated, Scientific, orderly,
unprogrammed, influenced, planned, regulated,
uncertain, emergent, enabled programmed,
adaptive, self- systems “properly
organizing managed”

Assumed Mechanism

Natural, Social Technical Managerial
emergent

Metaphor for Spread

Emergence, Knowledge Diffusion Negotiation Knowledge Dissemination, Re-
adaptation construction, transfer cascading engineering

e | E making sense

International Ergonomics Association

Effective diffusion of innovation (Greenhalgh et al., 2004)



A shift in perspective

“Let it
happen”

Unpredictable,
unprogrammed,
uncertain, emergent,
adaptive, self-
organizing

Natural,
emergent

Emergence, Knowledge
adaptation construction,

e | E making sense
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iffusion Negotiation Knowledge
transfer

“Help it “Make it
happen” happen”
Defining Features
Negotiated, Scientific, orderly,
influenced, planned, regulated,
enabled programmed,
systems “properly
managed”
Assumed Mechanism
Social Technical Managerial
Metaphor for Spread
Dissemination, Re-

cascading engineering

Effective diffusion of innovation (Greenhalgh et al., 2004)



Co-creation of a demand

Principles, Theories,
Models, Methods, etc.

Practice

Science

Generalization Analysis .

- < Problem-solving

Principle-finding o
Validation

Find new paradigms, etc. Problem-finding

New Problems
>> New Hypotheses
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Co-creation of a demand

Principles, Theories,
Models, Methods, etc.

Practice

Science

Generalization Analysis .

- < Problem-solving

Principle-finding o
Validation

Find new paradigms, etc. Problem-finding

Standardization, etc.

AT New Problems
j >> New Hypotheses
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GFM model
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Step 1: Value-added topic

Finding topics that can add value in terms of:
= Significance of scientific contribution

= Potential impact to the industry, academic community, and
people/organization/public/society

= Contribution to uplifting the status of HFE and HFE professionals

|dentifying topics can be tricky:

= |dentify team of interested professionals HFE professionals
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Step 1: Value-added topic

Meadows — Leverage points in a system:

The power 1o shift paradigm to deal with new challenges —;
The paradigm used to design the system —
The Systern Goal —
System structure/self organization —,;
System rules —
Information flow structures
Reinforcing feedback loops —
Balancing feedback loops
Delays relative to change rates

Stocks and flow structures
Buffer sizes
Constanis, @ ~‘ Q
parameters, - —
numbers J - A
System i —

International Ergonomics Association
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Meadows — Leverage points in a system:

The power to shift paradigm to deal with new challen%
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The System Goal —
System structure/self organization —,;
System rules —
Information flow structures
Reinforcing feedback loops —
Balancing feedback loops
Delays relative to change rates
Stocks and flow structures
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parameters, —
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Global reasons why HFE is underexploited?

1. People are not aware of the value HFE can add. (No demand)
2. When there is demand, there is not enough high-quality HFE

3. HFE is small in comparison to established disciplines (e.g. engineering
and psychology)

4. Multi-disciplinary nature = diverse topics and views = unclear
communication with external world
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What is the need?

Provision of:

.... high quality HFE professionals who can advocate for themselves
through demonstration of financial benefits is key to creating this
demand.

Therefore....
Education and certification (core competencies) are the cornerstones

of HFE development strategy
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Functional
Purpose

Values
Prionties &
Measures

Purpose
Related
Funclicns

Physical
Functlions

_/ \ Physical

Forms

//

\\

Value-added topic

= Tools for diagnosis of current situation (Jenkins et al.,

End State

We can model existing domains and re-think

Outcomes how their purposes are achieved
Effects
e N N =7
— \\..-__ :\: = \. P 1__,_—;:_;"_—//—‘ /
Activities Activity 1 Activity 2 Acti ty 4 Activity 5 Activity 6
\",-;- - “”_.v \ \ = M— ;‘.f o , \_

Resources /
Capabilities

Take new technologies and investigate
what they can afford
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Step 2: Customer needs

f Exploring \
Ensuring Sustainability i ’Existing i 5 - Bemand Grostion
§ Programming & .

K 4 Planning :
_35 &}
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Step 2: Customer needs

Listening to potential customers is key
HFE professional must add value, provide balanced specifications
Be aware of own biases

Develop contextual approach — guestionnaires, seminars,
workshops, etc

Typically not a once off approach (i.e. repeated meetings required)

Painstaking but necessary




Step 2: Customer needs

Tools
Action planning

iy

Card techique (metaplan)

Methodologies

Cause and effect mapping Adaptive Management
Conceptual Modeling Adult learning circles
Delphitechnique Communities of practice
Empowerment Circle Future Search Conference

Evaluation wheel Learning systems
methodology

o Semi-structured Logical Framework
Flow diagrams interviewing Approach

Focus g-mups : SWOT analysis QOOPP/ZOPP/GOPP
Force Field Analysis Timeline Open space techno

Hisloricalanalrsis Time Trend Participatory Learning
Historical Narratives Venn diagrams and Action (PLA)

Interrelationship Visioning
diagrams

Fishbone analysis

——— I

Scenario analysis
Locality mapping Situation analysis
Matrix analysis Soft Systems
Mindmapping Methodology
Nominal group technigue Stakeholder analysis
Problem tree Technology of
Questionnaires/Surveys Participation
Theatre for Development
Role Plays

Objectives hierarchy

Objectives Tree

Brainsww
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xamples of customer needs — SA hospitals

Hospital3#z HospitalER2
Patient@bsconding@sp.@uring®ensionl Patient®alls
pay®ut@ays@Andiveekendsl Bath@urns
Patientdalls HandMWashingmot@onebyBtaffAandX
Early@heonatal@eaths patients
Litigation® major@oncernforOHENE Embolisms
general,payingbillionsEveryiyear Needle®rickAnjuries
e. Patientsi@efusingreatmentivhilel AdverserugReactions
being@dmitted@nfhospital

Hospita|BHEBE Hospita Iz
Infrastructure@onstraints@n@Evaitingl! * Poor@nfrastructurelleads@otrossk
area,®@rugProomietc. infection
Infectionontrol e PatientFalls
StaffEattitudes * Firelxisk
Litigation
PoorPpatient@ecords
Pooritlinical@managementifpatients
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Step 3: Stakeholder identification

Understanding system stakeholders:
= What are the types of stakeholders?

= At what levels do these stakeholders exist?

Why?




Why stakeholders matter:

HFE acknowledges the complex socio-technical system (society
development no different)

= Wilson (2014) - Ergonomics in the wild:
- Systems focus
- Context
Interactions
Holism

Emergence

Embedding



Emergence:

= Wheatley and Frieze

“Change begins as local actions spring up simultaneously in many
different areas. If these changes remain disconnected, nothing happens
beyond each locale. However, when they become connected, local
actions can emerge as a powerful system with influence at a more

global or comprehensive level”

Emergence is how local changes can
materialize as global systems of influence.
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~ Emergence to create networks

Searle and Todd (2018): Exemplary network diagram of an at-risk
community
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Emergence to create networks

Using emergence to take social innovation to scale (Wheatley and
Frieze, 2006)?

= Stages in creating emergence:
= Stage 1: Networks — Discovering shared purpose

= Stage 2: Communities of practice — Developing new
practices

= Stage 3: Systems of influence — New practices become the
norm

N —
nternational omics Association
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Emergence to create networks

Using emergence to take social innovation to scale (Wheatley and
Frieze, 2006)?

= Stages in creating emergence:
= Stage 1: Networks — Discovering shared purpose

= Stage 2: Communities of practice — Developing new
practices

= Stage 3: Systems of influence — New practices become the
norm

Act Locally, connect regionally and learn globally

: N —
| Ergonomics Association




Buildi\ng Networks

= Systems background:
= System homeostasis or rheostasis?
= Systems are sociotechnical by nature

= Political and social context matters

= HF&E recognises the importance of the “human factor” — typified
as stakeholders as key element of socio-technical systems:

= |ntroduce resilience OR

= resist systemic changes and impair performance




Building Networks

= the problems, means, solutions, and science needed can be viewed
differently by the stakeholders involved,

= may change with time.

Therefore need the identification, classification, and
management of stakeholders and their relationships
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/Step 3: Stakeholder identification

4 types of stakeholders:

System actors (i.e. employees, product users)
= System experts (engineers, psychologists, HFE specialists)
= System decision makers (managers)

= System influencers (government, media, standards organisations,
regulators and citizens)

—
| Ergonomics Association
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Step 3: Stakeholder identification

|dentification of level of organization of stakeholders (Dul et al.):

Individual (a person within a company, product user)

Company level organization (workers council, user groups)

Regional/country level organization (trade unions)

Global level organization (ILO, WHO)

—
| Ergonomics Association
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Step 3: Stake r identification

Stakeholders

System@ecisionf

System@ctors Makers

SystemExperts Systemtnfluencers

Healthcare
practitionersf

HFERxpertsl
Healthcarel

Policy@nakersk
NGOsB

Management
Department ofthealth
reserachers

Healthcare

o 2 LocalEovernmentf
practitionerl

NGO’s[m

experts/groups Institutional®

managementfboards

Localthealthcare

representatives ;
consortiumsf

National@nionsk
(DENOSA)

Regional networks@riz
consortiums

National governing®

boardsEl National@overnment

[ —ma
internau ynal ergonomics Assoc ation

|
|
|
|

./ ./ ) )
) ) ( 3\ ( \
./ ) —

|
|
|
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Example of mapping

Healthcarel Productsf .
system andBervices ‘ Patients

SystemBActors PowerfulBystempl
(Healthcarel influencers
Professionall (Policy@nakers)

bodies)?

System@nfluencers
(Media)
(PatientEdvocacy
organisations)

Systempl
(WHO)

Decisionp
Makersl
(Healthcarel System_(
institutions)& ExpertsEl
(Academic)i
(Institutions)
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Example of mapping

Healthcarel Productst _
system andBervices ‘ Patients

bodies)?

System@nfluencers

\~
Influential v (Media)
but poor GOOd (PatientBhdvocacy®
but no s
_ ganisations)
Systeme ‘ M (WHO)

SystemBActorsl Powerful@Bystem[
(Healthcarel influencers
Professional® | (Policy@nakers)

Decisionl

MakersE il
(Healthcarel Systemf(
institutions)& Expertsk

e R (Academic)n

(Institutions)




Mapping Outcomes:

Stakeholder identification tools — Importance and influence?

A
F: B.
' e high importance
Ihlghilrplportance high influence
zw ,'In_ ugnc’? the ones that can make
o the difference
8
c
s
]
3
- D. C
% low importance low importance
o low influence high influence
-
the “bystanders” the “irresponsible”

_/ Level of influence

International Ergonomics Ass



Map\ping Outcomes

Stakeholder identification tools — Importance and influence (Murray-Webster
and Simon, 2008)
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Mapping Outcomes

Stakeholder identification tools — Importance and influence (Murray-Webster
and Simon, 2008)

International Ergonomics Association
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Further mapping tools

Stakeholder identification tools:
= Stakeholder networking — standard tools (Prell et al., 2009)
= Social network analysis (Gephi)

= Network Weaving

EA

International Ergonomics Association
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Step 5: Output/benefit specification

Specification of the outputs for the various stakeholders and the
various levels:




Step 5: Out@/ benefit specification

Specification of the outputs for the various stakeholders and the
various levels:

= \What does each stakeholder want
= What benefits will each stakeholder accrue from HF&E

= Provides insights into:

= How the proposed project should be explained to stakeholders.
= How the proposed project should be organized.

—
i Ergonomics Association
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Step 5: Output

e

[/benefit specification

Major stakeholders

Goals and benefits of stakeholders within the major stakeholders

Category

Major player

Workers

HFE specialists

Decision-makers (mangers)

Influencers (policy makers)

System influencer

Department of health

Genuine concern shown

from government for the
health care workers and

patient safety

Regulators can obtain a
better framework
development. Sucha
framework should be
specified by the project,
perhaps in the form of
guidance.

Officials can obtain better
ideas for regulationand
policy on research
investment. This can be
accomplished through
communications with high
officials.

The ministry can implement
better policies that satisfy
global standards. This can
also be accomplished
through communications
with high officials.

System decision-makers

Identified Hospitals

Genuine concern shown by
hospital for health care
practitioners and patients =
improved poductivity.

Specialists on occupational
health and safety control
staff can acquire better
approaches and tools
through collaboration with
other researchers

Managers can obtaina
better framework for
managing workers and HFE
specialists. Such a
framework should be
specified by the project,
perhaps in the form of
guidance.

Company policy makers can
improve the policies related
to safety and well-being that
meet international
standards. A concise
document summarizing
principles may be useful.

Company managers

Workers are provided with
safer work environments

and better well-being

ditto

ditto

ditto

System experts

Identified universities

Researchers can obtain
funded research
opportunities.

Researchers can develop
and/or apply their methods
and tools through
collaborative practices.

As research organizations, the universities can obtain
better policies for overseas collaboration. This is probably
not a direct outcome of the project. HFE specialists who
belong to universities should report to the management.
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~ Step 6: Develop Strategies

Keys to success:

= Multiple win scenarios for all stakeholders
= Project specification in smaller units (cascade or parallel)

= Clearly define:
= Project outputs for the customer
= Long term benefits for the HFE professional/specialist
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Step 6: Developing strategies

_—

Act Locally, connect regionally and learn globally:

= Resource scarcity:

= |EA

= Local network || locally viable solutions to contextual
* Federated societies problems needed

= Prospective societies _

Distributed resources possessed by the human capital represented in
stakeholders needs to be leveraged for such solutions to be found.

A

International Ergonomics Association
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—— Step 6: Develop Strategies

Lecturers
Students

HFE as major
HFE as minor

Promotion of
HFE
Education

IEA
University
Networks

Balanced in terms
of areas of

Accreditation T
disciplines

Guidelines

Collaboration with IEA
networks and

certification bodies
Country
Certification .

|
*b |EA endorsed?

Professionals

Professors
Engineers/Scientists
Regulators

So far, successful in Latin America, Asia, and BRICS.



