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How can others not see the benefit of HFE?

« Potential of human factors and ergonomics (HFE) well known

Dual objectives: 1) Wellbeing 2) System Performance (IEA, 2000)

* Why is uptake limited?

« What are challenges with making a connection to organisations and
individuals?

« (Can HFE be better communicated and connected?
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Benefit and potential cost of historical HFE success

Perhaps too much success in one component?
The HFE specialist “...is a tables and chairs guy....”

“...most [in the organisation] don’t see ergonomics beyond desks and chairs and
injury prevention” (Greig et al, Ergonomics, 2023)

“An irony of the dominant understanding of ergonomics as oriented to safety is
that this provides the main basis for its growing presence in workplaces but also
limits its applications” (Theberge and Neumann, Relations industrielles / Industrial relations, 2013)
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Human effects and system effects converge

Human effects

# papers (%)

- +
System - 3 (8%) 1(2.6%)
effects + 1(2.6%) | 33 (87%)

Toronto . (Neumann & Dul, 2010, IJOPM)
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Benefit to quality and productivity can greatly exceed sick-leave

2%

@ Quality
Improvements

39%
B Productivity
599, Improvements

O Reduced direct
sick-leave costs

Investment 11.3 million SEK
“Saving” 5.14 million SEK/
year

Toronto . (Abrahamsson, 2000) 'ﬁ Enghostiog
Metropolitan ## 2o
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Quality risk factor effects

Workstation-related QRF Human effects System effects

Fig. 6. Worlstaton-related QRF and their effects on human operators and subsequenty on system quality (Numbers on the arrows are associated with the numbers
of worlstation-related QRF on the left).

Toronto (Kolus et al, Applied Ergonomics, 2018) # il
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Error probability and workload
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Workload connection to production costs
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With evidence of HFE-performance connection why
could there still be challenges with buy-in?

« What is the background of key personnel?

Toronto Farid & Neumann, 2020, [JPR
Metropolitan ( /2020 PR)
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Ted Rogers MBA at TMU

R\ Sog,

. . & “
Leading for Performance and Well-Being @@0 "q,}o
. _ o $ TECHNOLOGY =3

Leading for performance and wellbeing is $ X
central to the new MBA curriculum. It is §' ‘?3
driven by four themes: diversity, 3 L ADING FOR B
technology, innovation and :‘T::_ A il §

w (7]

entrepreneurship. Our Ted Rogers MBA
graduates will lead for performance and
wellbeing guided by ethical corporate ENTREPRENEURSHIP
governance, socially responsible decision-
making and stewardship of the
environment.”

Toronto https://www.torontomu.ca/mba/program/curriculum/
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TMU MBA Courses

» Two of 36 courses list performance and/or wellbeing in the title

1) Core Course
Leading for Performance and Well-Being

2) Elective Course
- one of six course choices in Human Resources
Mental Health and Wellbeing in the Workplace

Industrial

Toronto - https://www.torontomu.ca/mba/program/curriculum/ En gneerl s
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Leading for Performance and Well-Being

“...key theories of leadership, central debates about the obligations of
leadership, the role of leaders in modern organizations, and the

importance of self-awareness for effective leadership and social well-
being.

...encourage you to think critically about leadership as both a practice
and a field of study.

...help you develop your abilities to lead and follow with resilience.”

Toronto

- https://www.torontomu.ca/mba/program/curriculum/
Metropolitan
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TMU MBA Courses

* Mental Health and Wellbeing in the Workplace

* “The focus of this (half credit) course is on how to flourish in the workplace. It is based on
Positive Psychology, which is a field of study that encompasses six broad areas of
research: positive emotions, engagement, relationships, meaning, achievement, and
vitality (PERMA-V). Resilience, as a foundation to flourishing, will be explored and
resilience skills and strategies will be taught.”

Toronto https://www.torontomu.ca/mba/program/curriculum/ 'n B
Metropolitan ## o
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Education of engineers lacks HFE content

* How many HFE courses are there in engineering?
* How many are required?
Most common in industrial engineering; 86% of programs no HFE keywords in

required courses; 66% no HFE in elective course content
(Black et al, 2023, CEEA Conference; see also the poster of Nancy Black and colleagues at ACE)

* Practicing engineers do not consider the work environment because they lack:
* Time
* Knowledge
* Tools

* Mandate (Broberg, 1997, 1JIE)

Toronto
Metropolitan
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Education of engineers lacks HFE content

* How many HFE courses are there in engineering?
* How many are required?

Most common in industrial engineering; 86% of programs no HFE keywords in
required courses; 66% no HFE in elective course content
(Black et al, 2023, CEEA Conference; see also the poster of Nancy Black and colleagues at ACE)

* Practicing engineers do not consider the work environment because they lack:

* Time What might be their
* Knowledge yearly/project/personal goals
 Tools and objectives?

* Mandate (Broberg, 1997, 1JIE)

Toronto
Metropolitan

Industrial
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What about guidance and standards?

Corporate social responsibility (CSR)
« Work environment (WE) reporting content in CSR reporting is inconsistent
* No consistent definition of WE

Working definition “all aspects of the design and management of the work
system that affect the employee’s interactions with the workplace"

12 WE dimensions developed from literature
« Compared to WE reporting guidance of 14 WE standards on 0O to 4 scale

Toronto
Metropolitan
University

(Greig et al., Journal of Cleaner Production, 2021)




Table 1
Review criteria to score the quality of work environment dimension reporting
included within a standard (from Greig et al. (2019)).

Criteria Score

Work environment in standard addresses issue related to standard scope; 0
no connection to external reporting of work environment

Work environment in standard is related to external reporting is purely 1
descriptive, generic, and without specifics for work environment
reporting

Work environment in standard is related to external reporting thatiseither 2LorT
numerical OR qualitative explanation; purely qualitative (L) OR purely
quantitative (T)

Work environment in standard is related to external reporting that has 3
numerical and qualitative explanations; qualitative and quantitative
Work environment in standard is related to external reporting that is -

numerical, with qualitative explanations, and a referent allowing
comparison in time (year to year) or to a threshold or target; qualitative,
quantitative, and comparabl

Toronto

Industrial
. # Engi_rleermg
Metropolitan (Greig et al., Journal of Cleaner Production, 2021) ‘ﬁ#j[_]: F I : 5D
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More comprehensive reporting guidance needed

Metropolitan
University
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CAN/CSA
-Z1003-
13/
ISO ISO CSA BNQ  CAN/CS ANSI/ASSE CSA CSA CSA
30414 45001 CAN/CSA Z1004 9700- A-ISO Z490.1 SA8000: CAN/CSA Z1002-12 Z1005 Z412
Dimension GRI <IR> :2018 :2018 Z1000-14 -12 803/2013 26000:16 -2016 2014 -Z1001-18 (R2017) -17  -17
Job demands 0 - - - - 0 1 0 - - - 0 0 0
Health and wellbeing 1 2T 0 0 1 1 0 0 0 0 0 1 0
management and outcomes
Work environment design and
maintenance L ) ) L B L } v ) - . g ) e
Learning and development - 1 20 0 - 0 1 0 0 0 0 0 0 -
Work control - - - - - - - 0 - - - 0 - -
Leadership structure, support,
and worker participation g B 2T & g 1 1 0 ) - - L C 0
Work structure and stability - 2T 1 0 1 1 0 - 0 - - - -
Work-life balance and work
experience/performance ) 1 ) Y g ! g ) g - L ) g
Respect and inclusion - 2T - - - 1 0 - 0 - 0 - -
Recognition and benefits 2T - 2T - - - 0 0 - 0 - 0 - -
Work type and location - - 2T - - - - 0 w s s 0 0 .
External factors of influence 0 1 - - - - - 1 - 1 - - - -
Toronto t ' (Greig et al., Journal of Cleaner Production, 2021) : l I I FEEH';S::ﬁ;’;




Are expectations of others to come to HFE fair?

» Lack of knowledge and understanding of HFE contribution
“l didn’t understand how [HF/E] impacted our process” (Greig et al, Ergonomics, 2023)

» Is there an existing “language” in HFE that can start a conversation or
contribute to existing conversations that have a business focus?

Toronto
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University




Metrics constructs and typology

» Metric consists of a specific measure, a standard for comparison, and a
context of use

* Three constructs:
1) Individual metrics; 2) Metrics sets; 3) Performance measurement system

* Metrics typology — consists of Metrics Focus and Metrics Tense

Metrics Tense
* Focus — Financial or Operational Outcome Predicive
: : Metrics Focus Financial Return on Assets | Overtime Dollars
« Tense — Outcome or Predictive e et
Operational Elapsed Lead [ Number of process
Time steps and setups
(predictive for lead
times)
Toronto . (Melnyk et al, Journal of Operations Management, 2004; Melnyk et al, 2005, International Journal of Productivity and Performance Management) En 'g,ge'ﬂl gl
Metropolitan #
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HFE metrics connection

HUMAN FACTORS METRICS

A A
Predictive Actual / T Reactive
Metrics Performance Metrics
Metrics

Design & Operations /I' Working

Development Work y  Environment
System \\

Toronto
Metropolitan Adapted from Neumann and Dul (2010) and Rose et al. (2013)
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HF metrics issues and the development system

Toronto
Metropolitan
University

Incomplete Leading Easy
: Information & Process
Strategles available Indicators Tachangs
VAN VAN N\
Virtual (precjictive) - @ )
HF Metrics Product Design
& )
p 8
Q )
System Design
G J
- 1
Production System
i
Performance d
Metrics
Risk g™ Factors>
A4 Vv A4
= ) | More complete  Lagging Difficult
Outcome Metrics Information & O.utcome to Change
Qutcomes Available Indicators

Neumann et al. (2013) Indicators for managing human centred manufacturing. Proceedings of the 11th International Conference on
Manufacturing Research, 2013 (ICMR2013), Cranfield (September 19-20, 2013).
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Design Stage Available Data Possible Biomechanical Indicators

1. Project Specifications  pata from similar systems Existing Assessments

2. Product Design External loads to be exerted Anthropometry, Strength Demands

3. Logistics System Predicted tasks and timing Add movement frequencies, reach range,

(Some tasks) and weight for logistics related tasks
4. Production Strategy Predicted tasks and timing Add fl,.ll‘thel" movement
(further tasks) frequencies & cycle patterns

Add postures, static joint

5. Layouts Predicted Postures moments, static spine
load
6. Work Organisation Predicted mover_nents _ Add postures, d)(namic
and frequencies joint moments, spine load

Add EMG, joint
kinematics, actual
v v v 7 forces exerted

: Measured activity patterns

7. (Pilot) Operations
Knowledge of

8. Disposal Operators Task Demands

Toronto (Neumann & Wells, 2006, CRC Press) =1 ik
Metropolitan 'ﬁ# (Y7,
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Leading and lagging indicators have a context
dependency

Leading Lagging
Leading Lagging
Leading Lagging / Leading Lagging
Toronto - Neumann et al. (2013) Indicators for managing human centred manufacturing. Proceedings of the 11th International Conference on 'ﬁ FEzn'g'i'g?esm
hn:it‘::rpsti:tl;can Manufacturing Research, 2013 (ICMR2013), Cranfield (September 19-20, 2013). ## l £oP
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Indicators for managing human centred manufacturing -
Propositions on the need for:

1) Strategic HF metrics selection:

HF metrics must be carefully selected to be the most relevant to the particular operations in terms
of injury risk, quality, and other strategic goals for the system.

2) Metrics application throughout the development process:

The metric system should allow the identification and evaluation of potential HF issues at the

earliest possible stage of development where the costs of change are lowest and solution
constraints are minimal.

3) Predictive ‘virtual’ HF metrics approaches

Predictive tools are required to provide metrics at early design stages and, based on current
development, these tools may need to be customised for the particular production context.

Toronto
Metropolitan

Manufacturing Research, 2013 (ICMR2013), Cranfield (September 19-20, 2013).

University
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Indicators for managing human centred manufacturing -
Propositions on the need for:

4) Metrics based design guidelines

Design guidelines should be applied in the form of a metric by which guideline compliance can be
quantified and tracked.

5) Connecting metrics with design choices and strategies

Metrics and underlying design criteria need to be designed in ways that span the perspective clash
between the technical design aspects and the HF relevant to performance.

6) Integrating HF metrics within existing approaches

Adapting existing metrics approaches (tools) to include HF may be more effective than trying to
develop and adopt separate methods.

Toronto

- Neumann et al. (2013) Indicators for managing human centred manufacturing. Proceedings of the 11th International Conference on 'ﬁ I I I i' I zn'g'i‘ge'fg:.:
Me_tropglrtan Manufacturing Research, 2013 (ICMR2013), Cranfield (September 19-20, 2013). ## E P
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Indicators for managing human centred manufacturing -
Propositions on the need for...

7) Continuous improvement of the metrics system

The metrics system needs to have a mechanism to periodically check if the right HF are being
captured, and to adapt the metrics prediction approach to better match the actual HF demands
experienced in real production.

8) The need to evaluate metrics system quality

There is a need for an approach to evaluating the completeness of a company’s approach to
managing and capitalising on HF aspects in their production system; an approach to scoring a
metrics system’s quality.

Toronto - Neumann et al. (2013) Indicators for managing human centred manufacturing. Proceedings of the 11th International Conference on 'ﬁ H I Ezn;gefg:.:
Metropolltan Manufacturing Research, 2013 (ICMR2013), Cranfield (September 19-20, 2013). ﬁ# E SD
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Identified engineering metrics categories in
a case company

/ Desugn / @ Leading

Future expectations

a =

@ Response PR @ Status
System

Reporting on the current state

Reporting on what was done
in reaction to an incident

X, o

|
@ Lagging

Reflecting design outcomes and capturing
productivity and quality after production starts

Toronto Greig et al. (2023) Examining human factors and ergonomics aspects in a manufacturing organisation’s metrics system: measuring up to

Metropolitan stakeholder needs, Ergonomics, DOI: 10.1080/00140139.2023.2168065.
University




Identified engineering metrics categories

/ DeSIgn / @ Leading

ENG: rate, capacity, cost

s =

@ Response Production @ Status
System

ENG: parts under
investigation, corrective
actions, initiatives

ENG: repair in progress, idle
o / time, inventory

|
@ Lagging

ENG: defects, yield, scrap

Toronto Greig et al. (2023) Examining human factors and ergonomics aspects in a manufacturing organisation’s metrics system: measuring up to i
Metropolitan

Englneermg
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A i stakeholder needs, Ergonomics, DOI: 10.1080/00140139.2023.2168065.
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How HF metrics related to engineering metrics

/ Peskin / @ Leading

,l HF: NONE applicable
4 ™

@ Response Production @ Status
System

HF: # of ergonomic

HF: time from rquest to \_ ) education days, risk
assessment, physical assessments completed,
demands descriptions l training completed
completed

@ Lagging

HF: incident rate, injuries, force

Toronto - Greig et al. (2023) Examining human factors and ergonomics aspects in a manufacturing organisation’s metrics system: measuring up to
Metropolitan stakeholder needs, Ergonomics, DOI: 10.1080/00140139.2023.2168065.
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Learn to talk to Engineers

Ergonomics Engineering
language language

Toronto
M:;t\fr:&?'ll:gan (Villlage et al., 2015, Ergonomics)




Considerations for metrics in healthcare

* Workload measures “associated with direct care delivery in tertiary healthcare
settings”

 Measures from electronic records to “inform operationalization of workload
measurement”

* In 30 papers - task-level metrics (9); patient-level metrics (14); clinician-level
metrics (7); unit-level metrics (20)

* Objective, workload measures included:

- patient turnover (9), volume of patients (6), acuity (6), nurse-to-patient
ratios (5) and direct care time (5).

Toronto (Fishbein et al, 2020, International Journal of Health Care Quality Assurance)
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Recommendations for developing HFE metrics

113

Metric’ refers to qualitative or quantitative information that can be related to a
referent for comparison”.

1. Look for gaps that exist between the metrics and indicator information that you
communicate and the scope of the information communicated by the group you are
looking to work with.

2. Determine the motivation for metrics and indicators — for the organisation and the

individual, and make sure that you have information to be impactful at the different
levels in the system.

3. Connect to strategic goals and/or individual goals in the organisation to move HF/E
beyond a health and safety focus and gain key stakeholder support.

Toronto
Metropolitan stakeholder needs, Ergonomics, DOI: 10.1080/00140139.2023.2168065.

Greig et al. (2023) Examining human factors and ergonomics aspects in a manufacturing organisation’s metrics system: measuring up to : l I I I i' I ‘: ggeu:rrgl
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Recommendations for developing HFE metrics

4. Appreciate the background knowledge of the target audience. Educate as

required and adapt your communication to their strengths and organisation
context.

5. Create information in a style that is familiar to the audience and with an
appropriate amount of detail.

6. Be mindful of perceptions of the credibility of the data and data gathering
processes.

7. Create processes that integrate with existing workflow or add minimal work.

|dentify appropriate timing to introduce new concepts and demonstrate the
Importance to their role or the organisation.

Toronto Greig et al. (2023) Examining human factors and ergonomics aspects in a manufacturing organisation’s metrics system: measuring up to

stakeholder needs, Ergonomics, DOI: 10.1080/00140139.2023.2168065.
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Some key comments

« ‘if [a] production manager’s boss [is] not asking [for] it, [it’s] less
likely it will work’.

- ‘Whatever my manager likes, I'm fascinated about

« Need to determine which ‘measures can make their [managers’]
Jjobs better

Toronto
Metropolitan
University

Greig et al. (2023) Examining human factors and ergonomics aspects in a manufacturing organisation’s metrics system: measuring up to
stakeholder needs, Ergonomics, DOI: 10.1080/00140139.2023.2168065.




What are some approaches and tools to identify connection
points and develop relevant metrics?

Toronto
Metropolitan
University




Find where fit to improve business performance

1. HFS acclimates and 2. HF becomes a  |3. HF is embedded in 4. Proposed
aligns to “fit” within means to improve design process with butoom .8
engineering business performance | enforceable targets
1a. HFS 3a.
acclimates to 2a. HFS are Engineering
engineering pulled onto tools with
process, language, engineering targets are
and tools team adapted for
HF
=
1b. HFS anagemen 3b. HF is / Improved
strategically aligns hold engineers embedded in iworker health &'
HF to design and accountable engineering . business |
business goals process \ performance ,,'

’o\”‘“‘“/ -] — E}&\.m
- 3 5
Human Faclors

(Village et al, Ergonomics, 2015)
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Process mapping to guide integration and information needs

ICOMPANY X PRODUCTION SYSTEM DEVELOPMENT PROCESS (Assembly Focus)
PRODUCT STRATEGY AND DESIGN SUPPORT FUNCTIONS
]TASK 1 || TASK 2... <’$..TASK N |
y = _|
PRODUCT PROTOTYPING B B
| TASK 1 CDI
| TASK 2... <3>
TASK N @
R e e e e e e i i Ej
PRODUCT MATURITY AND PRODUCTION PLANNING CZ) 2 4
= o
TASK 1 1)(4) % 2 ”
Q 0]
TASK 2 1 TASK 3..(3)y .. TASKN 3 2 = 2
OO E=2¥o a (EENE],
L @\ |5 R ERRE
RAMP TO PRODUCTION a =) 8 %
=) z o) @
| TASK 1... = _TASKN 3 g < w -
SO o I ) ] E
=/ &) e/ \3)
Toronto .n. _ Industeal
Metropolitan Lim (2008). Process Mapping as a Tool for Integrating Human Factors into Work System Design ##H FE :‘p ,5
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Process mapping to guide integration and information needs

Toronto
Metropolitan
University

COMPANY X PRODUCTION SYSTEM DEVELOPMENT PROCESS (Assembly Focus)

PRODUCT STRATEGY AND DESIGN

TASK 1 TASK 2 TASK 3
Activity | [ Activity | [ Activity Activity v 0 _ Activity ,| Activity L] Activity eetin
11 |2 1N 2.1 Y 2N g :l ~3N o
O GUIDELINE @ CONCEPT DESIGN “® ASSESSMENT "® ASSESSMENT

PRODUCT PROTOTYPING

TASK 4 No v
_[Activity | [ Activity | [ Activity pcision-._ ves [ Activity], [ Aciviy |, [ Activity feetiig Activity
P a1 P 42 P43 riteria 4(N3) M| 4N-2) ] 4.N-1) 41 4N
“® ASSESSMENT | “® ASSESSMENT |
_____ TASK 5

_..Activity Activity Activity

v

Activity Activity 5.2 Activity
- 5.1 Activity 5.3 it
“® ASSESSMENT ]

| TASK 6

I

I

I

I

I e — — ﬂi’ Activity {: _Activity 6.(N-2) I}} A
l 8 62 Activity 6.(N-1) 6.N

5(N-3) 5(N-1) [ 5N

A A A A

Lim (2008). Process Mapping as a Tool for Integrating Human Factors into Work System Design
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Process mapping to guide integration and information needs

Product
Design

New Product
Realization

Design for
Manufacturing
& Assembly

Fixture and
Tooling Design

Prototy pe
Build

Process
Optimization

Product
Launch

Toronto
Metropolitan
University

(Village et al, IIE TOEHFS, 2014)
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Look for strategic information points in processes

HF
Lessons
learned

Design for ,
Prod!Jct Y New Eroquct | 5 Manufacturing | Fl)fture anq N Pmtqtype ) P.mc‘:es§ |, Product
Design Realization & Assembly Tooling Design Build Optimization Launch

“‘;?f:‘;?;izf’“ i
pFMEA targets targets y kaizens
evaluator

Toronto

|d i |
Metropolitan (Village et al, IIE TOEHFS, 2014) I I FE
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BRSNS 7 Improve Design of
Assembly Process
i@ improve flowd | /
matenas
i 03 Bimirate
gam to market <7 < cpportunity f
\/. 8
104 Reclce damae 0 " \ \ 5 Crange howwarkers
procuct 101 Build process perform task rather
1?inuuvelayr?fl from paint of than task itself
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6 Improve
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Develop tools and approaches using HFE

« Example —
Workstation Efficiency
Evaluator (WEE) Tool

» https://doi.org/10.329
20/24194820.v1

Toronto
Metropolitan
University

0

TK1 ﬁ
&
Wark Area

AL P fem)

Transverse Plane View of Anticipated Hand Position

b gt Hand
=8—Right Hand

30—
Medial  Lateral {cm)

Left Right

Destiption AP Height Llatfcm) load(N) AP Height La{om)  Losd(N)
Task1 34 969 1778 0 185 878 5334 0.981
Task2 34 %9 1778 0 21 043 127 0.981
Task3 34 %68 -1778 0 354 1024 3048 04905
Task4 59 o7 0 0 08 979 3048 2905
Task5 21 043 127 0 03 1028 3048 1.062
Task6 34 %63 762 0 kx4 1024 762 1.962
Task7 21 243 127 0 34 960 3048 04305
Task8 21 243 54 0 41 912 -’54 01%62
Taskd 21 243 762 098l(up) 3.1 943 0 0.981(dwn)
Task 10 28 223  -127 0 523 1214 1778 04905
Task 11 EoX o7 762 0881 46 996 762 2905
Task 12 3 7] 762 0.4985 3 7] 762 0.4085
Task 13 4 044 5334 0281 34 260 0 0

(LAY

Greig, M.A,, Village, J., Salustri, F.A., Zolfaghari, S., and Neumann, W.P. (2018). A tool to predict physical workload and task times from
workstation layout design data. International Journal of Production Research, 56(16), 5306-5323. DOI 10.1080/00207543.2017.1378827.

1
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WEE Tool: Information flow

Toronto
Metropolitan
University

Inputs Processing Outputs
Human Factors
Gender Reach locations with zones of acceptability
Anthropometry (%) Hand movement distance (cm)
Cumulative hand movement distance (cm)
| Shoulder models Net Shoulder Load (Nm and % MVC)
For each task element: MTM lookup tables Cumulative Net Shoulder Load (Nms)

Hand location (cm)
MTM-1 classifications
Machine/Other time

System
Task Movement and Process time (s)
Total Task time (s)
Cycle time (s)

Greig, M.A,, Village, J., Salustri, F.A., Zolfaghari, S., and Neumann, W.P. (2018). A tool to predict physical workload and task times from
workstation layout design data. International Journal of Production Research, 56(16), 5306-5323. DOI 10.1080/00207543.2017.1378827.
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WEE Tool: User informed output

work . y- £ Anthropometry used:  5%ile female
e Pre-info Post-info  Delta % C
Analysis and Element " " r -
Anthropometry s%ile female Horizontal Plane (Above) View with Acceptability Ranges Number of 27 27 100.0
Number of Elements 2 Prioritization ;'"’t d ; : :;
Lonti Improvement Prioritization: T ——LeftHand . .
R . T “ e s L e Third 4 4 100.0
T e ore (omctol b - == Right Hand Cumulative Hand Travel {cm) Left e ool 2.3
Pl e Y N o & Right 625.4 5811 92.9
i v o g E Workstat Cumulative Shoulder Load (Nms) L 54 =4 3.4
Get new part ] 5 r Eu“; mtien Right 88.2 84.5 95.8
lote: There are 2 elements with score = 5. Listing only the first 1 occurring. See full element list below for other: f 5 Horizontal Reach Count:
2
b Where: under green Zone 2 2 1 50.0
Hand Travel: Left Right g B line (firstarc)is Left Zone 1 4 5 125.0
3D Cumulative Hand Travel (cm) 630.6 697.2 E -100 50 l. 50 100 ;E[?Ptﬂh‘h i Zone 0 21 21 100.0
L ) g - etween green anx
Hand Location Scores: i piains i ) Zone 2 2 1 50.0
Horizontal Zone Review  Count % of Elements Count % of Elements 2 k| is cautionary and Right Zonel 3 5 100.0
oz - I s o Zoneo 20 n B
Zone 1 Count 20.0 5 17.1 Right(+ve) and Left (-ve) () Wit Vertical Reach Count:
Zone 0 Count| 74.3 27 77.1 Lone? : 1 1000
Sum (Max = 70) 11 10 Left Zonel 4 4 100.0
= " Z 0 22 22 100.0
Vertical Zone Review Count % of Elements Count % of Elements .
Zone 2 Count 0 0.0 0 0.0 Lol b 2 = L
s . Vertical Plane (Side) View with Acceptability Ranges Right Zonel 7 7 100.0
Zone 1 Count 6 17.1 (3 17.1
. - Zone 0 16 16 100.0
Zone 0 Count| 29 82.9 29 82.9 b eft Hand Valne At} Ronvaue Raded:
Sigm (Iviax =70) 8 b = I — Left 87276 28.6052
Where: Green is an Acceptable zone, Yellow is a Cautionary zone and Red is an Unacceptable Reach. ... i I R T = == Right Hand Suc/Ron:vane o Right 27 27
Count % of Elements Count % of Elements T ( \. \ L fe BEF s BEE g EEW Use - T Left 4 4 100.0
3 I\ ) Value Added Count =
Value Added Count 0 0.0 0 0.0 g I Workstation Right 6 6 100.0
% | surface
Non-Value Added Count 0 0.0 o 0.0 & | | oS R o L?ft 23 23 100.0
T : (| Where:under green Right 2z 21 100.0
Predicted Times and Rest Allowance: Left Right .E- 20 \ 10 30 50 70 Imf mr;t‘lmells Value Added Time (s) L?ft 5.7 5.6 97.9  Check effect of Number of Elements
Total Value Added Time (s) 0.0 0.0 i b Y :;Em S s Right 11.0 10.6 96.1  Check effect of Number of Elements
2 St
Total Non-Value Added Time (s) 0.0 0.0 =] orange (second ling) Non-Value Added Time (s) lfft 8.8 8.7 98.3
is cautionary and Right 101 10.0 99.4
] above orange is Times:
Total Movement Time (s) 10.8 13.2 Forward (+ve) and Backward (-ve} (cm) unaceeptable
i Left 9.1 8.8 57.0
Total Process Time (s) 1.8 103 Movement Time (s) = 2 5 .
Right 10.7 10.2 85.5
2 Left 3.5 5.5 100.0
i i Process Time (s
Machine/Other Time (s} 25.0 (s) Right 03 0 000
= . Machine Time (s) 0.0 0.0
Est. Total Combined Time (s) 57.0 N d Cycle Time (s) 31.2 30,5 97.6
Rest Allowance Req'd () 0.0 Rest Allowance Required (s) 0.0 0.0 56.7
Cycle Rest Allowance % 0.0
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Capture the quality of HFE in the organisation

Organisation

« Example — Human
Factors Integration @
Toolset (HFIT)

» https://doi.org/10.3
2920/14669013.v1 N5 B A
= HF Element

{}123rﬂ- 01234 {}123,'.1. {}123rﬂ-

Element maturity scores (0-4)
1

Function score

Industrial

Toronto 2 Greig, M.A,, Village, J., Dixon, S.M., Salustri, F.A., and Neumann, W.P. (2019). Assessing human factors and ergonomics capability in En gneerl ng
Metropolitan organisations — the Human Factors Integration Toolset, Ergonomics, 62(10), 1254-1272. DOI: 10.1080/00140139.2019.1572228. #
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Organization Functions
w| [=BE 0 2 o
Bl |85 2 B c s 8 = =
b i = £ =] =0 = c {Z
A £ = = 0 = = T 2 @ & c
2 |BSE |E | § Bl 2% | 85|35 |ast
- = Coe B0 |im 2 3 22 8| 2 |8 ¢ po
3 =25 | |T< & P3| 2| ®|z| % Ek5<2
L 88% 2|y g £ = s s | 5 |&| & B2 s
= Sy wmoll £ s & 0o 2 8 |3 o =&
= ar® o|s BElg= a e a @ = I 0 0 c £'5
- = 25 = 8 g g|= 0B = e o o 2 bl T o 4w
. e w2 ] o = %] = = 2 T e
£ oW E|EE R o B P = ] 6| £ o [
Elplctod|la gly 29| 9|8 |w|l2| &5 E g e 2| 2 |=|2 &5
SlE|=s PQ E|C & Ex=|Egle|E|® B i 3 el - Er =
ElE| e £ Els c|E E®/|5|E|=S h oD = gy g |5|eCl
=lEm|5E2T5|leas|Es5g|E|®|2|5 [ = o o al 5§ S| BF L
HF Elements G|le|2L68|ss|=8&|a|=|ef|8| S¥E | 5| & |o| & |g|lcas
- - HF for performance not only injury prevention X | x X X | x| X X X X X X X
o rg a n I s a I o n Cost of injuries/problem related to source X X X X X X
Total HF cost considered (direct and indirect) X X X X X X X
Application reason (e.g. legislated or culture) x| x X X | x| x| x X X X X X X X
Justification for change x| x X x| x| x X X X X X X X
HF Guidelines x| x x| x| x X X X X X X X
HF specific training % | % X X X x| x| x[x X X X X X X X
HF training timeline and repetition X X X | X | X X X X X X X
Employee development x| x X X X X | x| x| x X X X X X X X
HF in experience delivery (employee’s work deliverables) x| x b3 X X x| | o | o X X X X b o X
HF includes physical and psychosocial (employee’s workplace) x| x b X b X | x| x| x X X X X X X
Control and adjustability of work environment X X X X
Maintenance for HF problem prevention X X | x| x| x b
Feedback questionnaires that investigate HF x| x X X o[ ox | x X b X X X x X
HF review process (for HF specific improvement) X X X | x| x| x X b X X X X
HF review process applied {outcome measure) X X X | x| x| x X b X X X x
Continuous review of process % | e X X X x| x [ x[x X X 7 X X X X
Review as early as possible X X o[ ox | x X b X X X
Multiple people input x| ox | x X X X X X X
Level of subject matter expert need x| x X X X | x| x| x X X X X X x
HF two-way communication * X X x
Reactive results tracking X X X X X X X x
Lessons learned are logged and acted upon X x| x| x X X X X X X X
Feed forward of information X X X X X X X
HF relevant metrics X | % 3 X X X | %[ x| x X X % X X X X
HF connection to traditional metrics understood X X X X X X
Strategy integration X X X X
HF culture x| % 3 X X X | % [ x| x X X x X X X X
HF as value promotion % X
Celebrated - project promotion and ideal x X
HF considerate hiring and development package X X
Toronto . ) . . . . T .ﬁ Industrial
M li Greig, M.A,, Village, J., Dixon, S.M., Salustri, F.A., and Neumann, W.P. (2019). Assessing human factors and ergonomics capability in Engineering
etropolitan organisations — the Human Factors Integration Toolset, Ergonomics, 62(10), 1254-1272. DOI: 10.1080/00140139.2019.1572228. ﬁ.n D
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Capture the quality of HFE in the organisation

HF Guidelines (#6):
Level of Human Factors Maturity Score
_HF training does not include HF guidelines. | 0
_HF training occasionally includes generic HF guidelines. | 1
_HF training frequently includes generic HF guidelines. | 2
HF training occasionally includes organization specific HF guidelines 3
HF training frequently includes organization specific HF guidelines. 4
Comments:
Toronto Greig, M.A., Village, J., Dixon, S.M., Salustri, F.A., and N , W.P. (2019). A ing h fact d [ bility i =1 B
Metropoiitan [ ENE TR RS S e P e |
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HEE

Human Factors Element Score |Human Factors Element Score
HF for pgrformance notonly injury 0 Continuous review of process 0
- prevention
C a pt u re t h e q u a I I ty Of Cost of injuries/problem related to source N/A  |Review as early as possible N/A
] ] ] Total HF cost considered . .
0 Multiple people input N/A
HFE in the organlsatlon (rec ond ndrec - &
Appllcat}on reason 0 Level of subject matter expert need 0
(e.g. legislated or culture)
Justification for change 0 HF two-way communication N/A
HF Guidelines 0 Reactive results tracking N/A
» . Lessons learned are logged and acted
HF specific training 0 N/A
upon
HF training timeline and repetition 0 Feed forward of information N/A
Employee development 0 HF relevant metrics 0
HF in experience delivery 0 HF connection to traditional metrics N/A
(employee’s work deliverables) understood
HF includes physical and psychosocial 0 Strategy integration 0
(employee’s workplace)
ConFroI and adjustability of work v/ |HE culture 0
environment
Maintenance for HF problem prevention N/A  |HF as value promotion N/A
:iedbxk questionnaires that investigate 0 Celebrated - project promotion and ideal N/A
i HF iderate hiri d devel t
HF review pro'c?ss N/A considerate hiring and developmen N/A
(for HF specificimprovement) package
HF revi i
review process applied N/A
(outcome measure)
Column Total 0 Column Total 0
Grand Total 0
*
% ldeal HF (100 * Grand Total / 0.0%
64)
-{?ronto li Greig, M.A,, Village, J., Dixon, S.M., Salustri, F.A., and Neumann, W.P. (2019). Assessing human factors and ergonomics capability in 'ﬁ
U e_t"OP‘?t'ta" organisations — the Human Factors Integration Toolset, Ergonomics, 62(10), 1254-1272. DOI: 10.1080/00140139.2019.1572228. £
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