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HUMAN WELL -BEING:
A COMMON UNDERSTANDING

Most common surrogate
names for ,well-being”:

Life satisfaction
Health
Happiness
Optimism
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HUMAN WELL -BEING: DEFINITION

Human well-being as component of health

WHO (definition)

health as "a state of complete physical,
mental and social well-being and not
merely the absence of disease ... ”

Human well-being as a more broad and
encompassing concept that takes into
consideration the “whole person.”

WHO,

1998

ISVILLE




DEFINITIONS OF HUMAN WELL -BEING

Components of subjective human well-being

o life satisfaction (global judgments of one's life)

 Important satisfaction domains
(e.g., work satisfaction)

* high positive affect (experiencing many
nleasant emotions and moods)

* low levels of negative affect

(experiencing few unpleasant
emotions and moods).

AFFECTIVE
NEUROSCIENCE
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COMPONENTS OF HUMAN WELL-BEING

Components of objective well being
* Physical

 Mental

e Social

Distinction due to different contexts
» the well-being from life as a whole ("context-free®)

» the well-being associated with a single area of life
("context-specific®)
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MENTAL AND EMOTIONAL WELL-BEING

Facets of
healthfulness

Environmental resources

Behavioral, psychological,
and physiological outcomes

Physical
health

Mental &
emotional
well-being

Injury-resistant design
*Ergonomically sound
design

*Physical comfort
*Nontoxic environment

Environmental
controllability &
predictability;
environmental novelty
and challenge

*Physiologic health

*Absence of illness symptoms
and injury

*Perceived comfort

*Genetic and reproductive
health

Sense of personal competence
Challenge fulfillment
Developmental growth

Minimal experience of
emotional distress
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N WELL-BEING: DEANIMIONS

HUMA

Human “well-being" as ambiguous, abstract,
complex, and multi-faceted construct

An accepted, uniform definition does not
currently exist

The inconsistent definitions used even within
iIndividual disciplines

Very the concept of “well-being” is not explicitly
defined, and Instead, it Is described it in terms

of Its dimensions or components

Galloway, 2006
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DEFINITION OF ERGONOMICS ¢&a, 2000)

Ergonomics (or human factors )

* the scientific discipline
concerned with the understanding
of interactions among humans
and other elements of a system

e and profession that applies
theory, principles, data and methods to design
In order to optimize human well-being
=% " and overall system performance.
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ERGONOMICS / HUMAN FACTORS.:
THE SCIENCE OF HUMAN WELL-BEING
AND SYSTEM PERFORMANCE

An impossible goal?

HF/E as profession that applies theory,
principles, data and methods to design

In order to optimize human well-being
and overall system performance?




OCCUPATIONAL WELL-BEWNG::
DIFFERENT PERSPECTIVES

Human well-being as an ethical principle

Worker well-being as the business concept
The traditional approach:

Worker well-being as a goal-driven
activity to be assured and realized
by the company management

Workers as Inactive objects of the
management interventions




THE HUMAN WELL -BEING AT WORIK::
DIFFERENT PERSPECTIVES

Human well-being as an ethical principle
Occupational well-being as the business concept

Worker well-being as a goal-driven activity
to be assured and realized by management

Occupational well-being: an ergonomics viewpoint

» Worker well-being as a goal-driven activity
to be realized by knowledgeable workers

» Education and knowledge needs of workers
In the area of occupational safety and health




WORKER WELL-BEING:
Current research approaches

Worker well-being studied in reference
to the following Issues:

 Work characteristics
(Job complexity/variety, job control)

« Quality of working life
 Work-family balance/conflict

Sparks, 2001




HEALTH PROMOTION AND WELL-BEING

Workplace well-being through promotion of a
healthy workforce and a healthy workplace
almed to improve business objectives

« workplace productivity and performance

 the long-term well-being of workers and
their families

e national health and development

e reducing pressure on health,
welfare and social security

ILO, 2006




BUSINESS ENVIRONMENT
AND WORKER WELL-BEING

Examples of workplace characteristics
with major impact on workers’ well-being:

« safety practices and safety culture

« work design issues associated with
basic ergonomics requirements

 labour-management relations
e organizational learning

 Patterson, 1997:Hoke, 1997




WORKPLACE AND POOR WELL-BEING:
BUSINESS OUTCOME CONSEQUENCES

Poor well-being can potentially affect both workers
and organizations in negative ways

Workers experiencing poor well-being in the
workplace:

can be less productive
make lower quality decisions
be more prone to be absent from work

diminish their overall contributions
to overall business objectives

Price & Hooijberg, 1992; Boyd, 1997




ERGONOMICS / HUMAN FACTORS:

THE SCIENCE OF HUMAN WELL-BEING
IMPROVED BUSINESS PERFORMANCE

An impossible goal?

HF/E as profession that applies theory,
principles, data and methods to design

In order to optimize human well-being
and overall system performance?




THE SCIENCE AND TECHNOLOGY CONTEXT
OF SOCIAL WELL-BEING

“The purpose of science is mastery over nature

A link between science and technology

Integration of science and technology in the
215t century -> lifelong learning requirements

Rapidly expanding body of knowledge:
-> technological literacy
-> professional competences of the workforce

Management of tacit knowledge of workers .




TACIT KNOWLEDGE MANAGEMENT

The average years an employee spends on one
career have been shortened from lifelong to ten and
now to three years (US Department of Labor, 2000).

Knowledge is often lost as personnel retire or as
iIndividuals with special skills leave for other jobs.

The loss consists of the specific combinations
and synergies of skills and experience that make
up the most valuable asset of any company (i.e.

knowledge).

“Knowledge is experience. Everything else is information.”
(Albert Einstein)




SOCIAL WELL-BEING AND
THE WORLD OF TECHNOLOGY

Technology — the entire system of:

people and organizations
knowledge
processes, and

devices

that go into creating and operating
technological artifacts, as well as
the artifacts themselves.

Adapted from Mitchem, 1994




THE NEW WORLD OF CONVERGING TECHNOLOGY:
Do we understand the world we are living in ?

Information Technology .




ENGINEERING THE SCIENCE OF COGNITION
TO ENHANCE HUMAN PERFORMANCE

Integration of nanotechnology
Into the human central
nervous system

Integration of important
features of human cognition
Into artificial systems

Integration of cognitive
prosthetics technology

Into the work environment

to enhance human well-being




NANOTECHNOLOGY: NANOERGONOMICS

Expanding human cognition
and communication

Improving human health
and physical capabilities

Enhancing group and societal
outcomes

Improving national security

Roco, M. C. and Bainbridge, W. S. (eds), 2003




MANAGEMENT OF SOCIAL WELL-BEING:
Do we know the world we are working in ?

Technological literacy is not enough

Understanding the human-technology
relationships

The essential role of ergonomics discipline
INn management of social well-being

Requisite ergonomics knowledge needs
and requirements of all citizens




CONTEMPORARY ERGONOMICS KNOWLEDGE
(Karwowski, 2003)

 Knowledge of human-technology interactions
 Main ergonomics evaluation / design criteria

 The compatibility requirements for these
Interactions in four different domains:

- Customer requirements (needs of citizens)
- Functional technology requirements

- Design (system) parameters

- Processes management




DOMAINS OF ERGONOMICS KNOWLEDGE:
MAPPING OF SOCIAL WELL-BEING

(CA) (PV)

f f(g(h))
Customer domain : Functional domain : Physical domain: Process domain :
HUMAN NEEDS FUNCTIONAL SYSTEM DESIGN PROCESS

REQUIREMENTS PARAMETERS MANAGEMENT




FOUR DOMAINS OF ERGONOMICS KNOWLEDGE

Human
needs
y 4

Compatibility Compatibility Compatibility
Mapping Mapping Mapping
_ _ _

Functional
requirements

System design
parameters

Process
management

SAFETY AND HEALTH

USABILITY

HUMAN ABILITIES
AND LIMITATIONS

PRODUCTIVITY

PERFORMANCE

SOCIAL WELL-BEING

PHYSICAL
COGNITIVE
AFFECTIVE
ORGANIZATIONAL

MICRO-DESIGN
OF COMPATIBILITY

WORKPLACE- -
PRODUCT-SYSTEM
DESIGN
SOLUTIONS

MACRO-DESIGN
OF COMPATIBILITY

BUSINESS
PROCESS DESIGN
AND MANAGEMENT




HFE DISCIPLINE AND MODERN SOCIETY

REQUISITE
ERGONOMICS
LITERACY




BASIC DIMENSIONS OF REQUISITE
ERGONOMICS LITERACY FOR MODERN
SOCIETY TO ASSURE ITS WELL-BEING

Ergonomics knowledge and skills
Ways of thinking and acting

Practical ergonomics abilities




REQUISITE ERGONOMICS LITERACY

(Ergonomics) Ways of
Thinking and Acting

High

' Highly Developed

Requisite / Practical |
Ergonomics Ergonomics

Knowledge Abilities

Extensive



DIMENSIONS OF REQUISITE ERGONOMICS
LITERACY FOR MODERN SQCIETY

Ergonomics knowledge and skills

lcitizens should have basic knowledge of the
philosophy of human-centered design and principles
for accommodating human limitations]




DIMENSIONS OF REQUISITE ERGONOMICS
LITERACY FOR MODERN SQCIETY

Ergonomics knowledge and skills

[have basic knowledge of the philosophy of human-centered
design and principles for accommodating human limitations]

Ways of thinking and acting:  citizens should

[seek information about benefits and risks of technology
and other systems (consumer products, services, etc)]

[be able to make informed decisions about purchasing
and use, and/or development of technology or other
systems]




DIMENSIONS OF REQUISITE ERGONOMICS
LITERACY FOR MODERN SQCIETY

Ergonomics knowledge and skills

Ways of thinking and acting
Practical ergonomics abilities:  citizens

[can identify and solve simple task (job)-related
design problems at work or at home]

[can apply basic concepts of ergonomics to make
iInformed judgments about usability of technology,
and the related risks and benefits of their use]




ERGONOMICS LITERACY AS AN ESSENTIAL
INGRIDIENT OF MODERN SQCIETY

PHILOSOPHY
(SOCIAL
NEEDS)

LITERACY
TECHNOLOGY/ | . STANDARDS

ENVIRONMENT & EDUCATION




BENEFITS OF ERGONOMICS LITERACY
IMPROVED MANAGEMENT PROCESS
OF SOCIAL WELL-BEING

Ergonomics literacy prepares the
citizens to perform their respective
roles in the workplace and outside
of the working environment

Ergonomically literate citizens

can learn enough how technological
systems operate in order to protect
their health and safety by making
Informed choices and making use of
beneficial affordances of technology




EDUCATIONAL STANDARDS FOR REQUISITE
ERGONOMICS LITERACY FOR MODERN SOCIETY

Citizens with the knowledge of:

Standard 1: characteristics and scope of ergonomics

Standard 2: the core concepts of ergonomics




REQUISITE ERGONOMICS LITERACY:
EDUCATIONAL STANDARDS
FOR MODERN SOCIETY

Citizens with the knowledge of:

Standard 1: characteristics and scope of ergonomics

Standard 2: the core concepts of ergonomics

Standard 3: the connections between ergonomics
and safety; and relationships among
technology, environment, and society




REQUISITE ERGONOMICS LITERACY
STANDARDS FOR MODERN SOQCIETY

Citizens with the knowledge of:

Standard 1: characteristics and scope of ergonomics

Standard 2: the core concepts of ergonomics

Standard 3: the connections between ergonomics
and safety; and relationships among
technology, environment, and society

Standard 4: cultural, social, economic, and political
effects of technology

Standard 5: role of society in the development and
use of technology

Standard 6: effects of technology on environment
and social prosperity and justice




REQUISITE ERGONOMICS LITERACY
STANDARDS FOR MODERN SOCIETY

Citizens with the knowledge of:

Standard 7: the attributes of ergonomics design

Standard 8: the role of ergonomics research,
development and experimentation




REQUISITE ERGONOMICS LITERACY
STANDARDS FOR MODERN SOCIETY

Citizens with the knowledge of:

Standard 7: the attributes of ergonomics design

Standard 8: the role of ergonomics research,
development and experimentation

Citizens with the abilities to

Standard 9: assess the impact of technological
systems on human health, well-being,
system performance and safety

Standard 10: apply the ergonomics knowledge
to improve occupational well-being
and/or its management




THE WELL-BEING OF MODERN SOCIETY

Realization of social well-being
principles and activity requires
ergonomically competent citizens

The challenges of the future

Fundamentally new advances in
science and engineering

Employees well-being as a key to
Improved economic performance
and social progress of the societies

worldwide




THE SOCIAL WELL -BEING:: CCONTHUS ONNS

Human well-being as an ethical social principle

Worker well-being as the business concept
benefiting social well-being

Human well-being as a goal-driven activity
to be realized by knowledgeable citizens

Education and knowledge needs of citizens
In the area of occupational safety and health




ERGONOMICS AND PROMQTION OF
WELL-BEING IN MODERN SOCIETY

From the philosophy of ergonomics  Jastrzebowski, 1857
to contemporary ergonomics discipline of 21 St
century

The science, engineering, design, technology and
management of human-compatible systems

Design and management of work
systems that satisfy customer demands
and human compatibility requirements




A LESSON IN SOCIAL WELL -3 NN

Workforce technological literacy is not enough

Improvement of social well-being requires
ergonomically competent workers

Workers trained in requisite ergonomics:
higher levels of knowledge and skills needed
for occupational well-being

Ergonomics literacy of the
modern society at large as a
prerequisite for successful
social well-being management
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NGES FOR HF/E PROFESSION

CHALLE

Developments in genetics (DNA, human
evolution, creation of an artificial life , extensive
outer space exploration, living outside Earth)

Developments in cognitive sciences
(human cognitive processes through
artificial systems )

Revolution in medicine (cell and organ
regeneration, nano-robotics for diagnostics
and therapy, super-prosthesis , artificial
photo-synthesis of foods)

Elimination of starvation and malnutrition
(artificial photosynthesis of foods, safe genetic foods
manipulation)

Source: Japan Ministry of Education, Science and Technology, 2001




CHALLENGES FOR HF/E PROFESSION

MAJOR PREDICTIONS: SCIENCE AND TECHNOLOGY IN 21ST CENTURY

Full recycling of resources and
reusable energy (biomass / nanotechnology )

Changes in human habitat

(outerspace cities, 100% underground industrial
manufacturing, separation of human habitat from
natural environments, protection of diversity of
life form on Earth)

Clean-up of the negative effects of XX

century on environment (organisms for
environmental cleaning, regeneration of the ozone)

Source: Japan Ministry of Education, Science and Technology, 2001



CHALLENGES FOR HF/E PROFESSION

Communication (non-verbal communication
technology, new 3D projections systems )

Politics (computerized democracy)

Transport and travel (natural sources of clean
energy, automated transport systems, revolution in
supersonic small aircraft & supersonic travel,
underwater ocean travel)

Safety and control over one’s life  (prevention
of crime by brain intervention , human error
avoidance technology , control of the forces of
nature, truly intelligent systems for safety in all
forms of transport) .

Source: Japan Ministry of Education, Science and Technology, 2001






