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Preface

Since the Rio Declaration of the United Nations in 1992 sustainability has
become a topic of global economic and societal relevance. Generalized
sustainability means a reasonable i.e. conservative use of available re-
sources including economic, social and environmental goals.

This point of view implies that corporate activities should not concen-
trate on short-term improvements of a single dimension but strive for a
middle to long-term balance between all three dimensions.

Corporations and other economically acting organizations need to real-
ize economic, environmental and social objectives with a long-term
perspective for the benefit of all stakeholders in order to survive.

Referring to corporate sustainability therefore two aspects are of spe-
cific relevance:

e to realize comprehensive management concepts
e based on a comprehensive change management

Comprehensive management concepts are understood as systems approach
including the interests of all relevant stakeholders with a mid- or long-term
time perspective. As seen before these definition elements are very much
related to sustainability. Such concepts can be found e.g. in international
excellence models mainly based on a TQM thinking.

Many examples in the past showed, that only one third of the companies
trying to realize such a holistic approach have been successful. The cause
of these failures can be found in the field of human factors in organiza-
tional design and management. A comprehensive change management has
to involve people and needs to change corporate culture instead of “only”
changing structures and processes. There is a challenge for integration!

This topic has been discussed during a symposium organized by the
Chair of Human Factors and Industrial Management and the Research In-
stitute for Work and Technology at the University of Kaiserslautern in
March 2007. Internationally leading scientists from nearly all parts of the
world discussed the item of sustainability from their perspective. Some of
them focused mainly on the time perspective, describing the preconditions
for a long lasting success e.g. of change projects. Others took the broader
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perspective based on a stakeholder approach and addressed more than one
pillar of the sustainability concept.

For a better understanding it might be helpful to explain some more
definitions used very often in this book. When we talk about ergonomics
we have a broad understanding based on the definition of the International
Ergonomics Association, focusing on human-systems interface design with
at least two objectives: contributing to the wellbeing of people and en-
hancing the performance of the system. The term human factors has inter-
nationally the same meaning and is here used mainly as human factors in
organizational design and management (or human factors in ODAM). For
human factors in ODAM during the last years also the term macroergo-
nomics is used. The basis for organizational or business excellence is total
quality management (TQM). TQM is mostly understood as the process to
reach excellence. Excellence in this context is based on a broad, stake-
holder-oriented assessment concept, used by international excellence
awards.

I am very thankful to all those, who — not only came to Kaiserslautern —
but also took the time to transfer their presentation into a scientific paper
for this book. Special thanks go to my associates Dr. Ulrich Steimle and
Dipl.-Wirtsch.-Ing. Klaus Fischer, who contributed to the “opening paper”
describing the field of sustainability. Klaus Fischer was the project man-
ager for this publication — and he really did an excellent job. Stefanie Holtz
and Jens Kohler were responsible for the layout of texts and figures,
Sabine Owens helped us to realize a “readable” English version of this
book. Thank you to all of them! My final acknowledgements go to the
Springer Publishing Company, which accepted to publish this reader, and
Dr. Niels Peter Thomas who supported us in doing so.

Kaiserslautern, January 2008

Klaus J. Zink



Contents

PrEACE .ot e e e e A\

1 Corporate Sustainability as a Challenge for Comprehensive
Management................oooooiiiiiiiicee s 1

Human Factors, Business Excellence and Corporate Sustainability:
Differing Perspectives, Joint Objectives

Klaus J. Zink, Ulrich Steimle, Klaus FiScher...........ccccoouuueeeeeeeeeeenanan... 3
1 Sustainability as an Economic Principle ..........cceeevvieiieciinneenneenen. 4
2 Sustainable Development and Corporate Sustainability.................... 5
3 Satisfaction of Human Needs — Joint Objective though Differing
POISPECLIVES ..uviierieeiie ettt ettt et e e et e et e e beeetaeeneaeas 9
4 Corporate Sustainability — Synergies and Challenges for
Comprehensive Management ............coceereereerieeieeneeneenee e 11
5 CONCIUSIONS ...utiiuiiiiiiiii ettt st s 15

2 Comprehensive Management Concepts and Sustainable
EXCellENCe...........ciiiiee 19

Performance Excellence: Path to Integrated Management and
Sustainable Success

GOPAL K. KANJi.o.evoeeiiieiieeiieeeiieeee ettt 21
1 Business EXCEIIENCE .......cccevuiriiniiiiiiinieienieeceeeceeeee e 22
2 Systems APProach.........cocceevieiiiiiiiiieieee et 24
3 Critical Success Factors Approach........c.ccceevvvevciiiicieeniieenieeeniens 25
4 Kanji’s Business Excellence Measurement System and Kanji’s
Business SCOTeCard...........oouieiiieeiiieiiieeiie ettt e 26
5 Empirical Evidence in Healthcare............c.ccocovvevciiiiiiieniicciee e, 28
6 MethOdOIOZY.....coviieiieiiieiieiieree ettt s aeeene e 30
T CONCIUSION ...ttt 34



VIII  Contents

Developing Sustainable Competitive Advantage through
Operational Excellence and Adaptation Excellence with
Value-Innovations

KOStAS N. DEFVILSIOLIS ....oeeeeeeeeeiiie sttt 37
1 Environmental Changes and Systemic Thinking..............cccccveuen.e. 37
2 The Character of a Value-Innovation ...........ccceeceevienieniinieeneenienns 38
3 The Development of Sustainable Competitive Advantage.............. 39
4 Analyzing the Value-Innovation Process ..........ccccecevervevencncenens 42
5 The Process Steps for Knowledge Creation Leading to Value-
INNOVALIONS ..ottt 46
6 Assessment of Proposed Value-Innovations for the Exploration of
Emerging Opportunities with Staged Investments .............c..cccoc..... 49

7 Key Metrics to Assess the Quality of the Value-Innovation Process 51
8 Leadership Aiming for a Balance Between Short- and Long-term

Sustainable Improvement: Six Sigma — Lessons Learned after
Five Years of Training and Consulting

Xavier Tort-Martorell, Pere Grima, Lluis Marco ............cccoeeeeeeeunn..... 57
1 Sustainable Improvement .............cccceeveeriiniiniieeiiee e 57
2 UPC’s Open Enrollment COUISE ........c.eeeveeeereeerieeeiieeniieesveeeineenns 59
3 Lessons Learned from Black Belt Training in Open Enrollment
COUISES ettt ettt ettt ettt sat e sttt et sbeesbeesaeesare e 62
4 In Company Black Belt Training and Coaching ..............ccceceeneee. 65
5 Two Questions Concerning the Survival of Six Sigma................... 71
6 CONCIUSIONS ...ttt 73

A Strategy for Building Sustainable Innovation Excellence —
A Danish Study

Su Mi Dahlgaard-Park, Jens J. Dahlgaard................ccccoccvvvueenuanncn. 77
1 Literature Study, Model Building and Simplification..................... 78
2 A People Oriented Quality Strategy for Building Sustainable
Organizational Excellence...........ccoocveviiiiiniinieniiiccceceeeeee 80
3 Epistemology and Ontology behind the “4P” Model....................... 83
4 Questionnaire Design and a Simple Approach for Measuring
Innovation EXCEllence ...........coceevieriiiiiiiieiieieeee e 87
5 Using the Simple Approach to Prioritize Improvement Areas........ 88

6 Discussion and COnClUSIONS .......oceeuvvivieeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens 90



Contents  IX

The Impact of Cultural Issues and Interpersonal Behavior on
Sustainable Excellence and Competitiveness: An Analysis of the
Italian Context

Vittorio Cesarotti, Catering Spada ..............cc.cccoueeevueeecueescieeevrenereaanns 95
1 Relevance of the Findings for Ergonomics Theory..........c.cccuen...... 95
2 Corporate Sustainability: Definitions and Models .............cccceue.. 96
3 A Management Model for Corporate Sustainability ....................... 98
4 From Corporate Sustainability to Sustainable Excellence............... 98
5 Sustainable Excellence and Cultural Issues..........ccccceeeveeeveeennenn. 100
6 Sustainable Excellence and Cultural Issues: The Italian Case ..... 102
7 Working on the Cultural Leverages...........ccccevverververeenvennennnens 109
8 CONCIUSION ...ttt 111

Human Factors in Organizational Design and Management
— Creating Sustainability ......................ccoooiiiiiii, 115

Building Sustainable Human-Centered Systems: A Grand
Challenge for the Human Factors and Ergonomics Discipline in

the Conceptual Age
Waldemar KArwOoWSKi...........ccueecueeeceeeecieiiiieccee e eeiee e esvee e 117
1 Sustainability in the World of Technology, Science, and
ENGINEETING....cveiitiiiiieii ettt 117
2 Grand Challenges and Opportunities for Engineering................... 121
3 Grand Challenges and Opportunities for the Human Factors and
Ergonomics Discipline in the 21st Century...........ccoeceveieveieeennenne. 122
4 Business and Social Sustainability: Constraints and Opportunities. 123
5 Building Sustainable Human-Centered Society ...........cccccvvevennen. 124
6 CONCIUSIONS ...ovveeieiiiiieiiieetee ettt 125

Achieving Sustainability through Macroergonomic Change
Management and Participation

Andrew S. IMAdQ..............ccccoovoeiiiiiiiiiiiiiieeee e 129
1 Sustainable Development............ccoecveevieerienieniieniieeieeie e 129
2 The Challenge to Sustainability..........ccccceveeriiniiniieiiereecieee 130
3 The Ergonomic AIternative ..........cceeevveerieeeciieeniiesiie e eevee e 132

4 CONCIUSIONS ..ttt e e e e e e s e e e e raaaees 136



X  Contents

Continuous Technology Implementation and Sustainability of
Sociotechnical Change: A Case Study of Advanced Intravenous
Infusion Pump Technology Implementation in a Hospital

Pascale Carayon, Tosha B. Wetterneck, Ann Schoofs Hundt,

Steve Rough, Mark SChroeder ..............cocvevceeecenceenienieesiesreaneens 139
| U015 (0 Yo Lol 5 (o) o AR 140
2 Background .........ccccuiiiciiiiiiecie e 141
3 CaSE StUAY .eeviieiieiieieeieeree ettt 144
4 DISCUSSION .ciiieriiiieeeeeeeeeeeeeeeeeeeeeeeareereeeeesessaaaeeeeeeesesssaareeeeeeas 146
I O )1 1e] 3T 16 ) s R OTRN 148

The Influence of Project Duration and Focus on Involvement in
Participatory Processes

Peter Vink ... 153
] INEEOAUCTION coeevieiiiiieeeieeeeeeeeeeeee ettt eaeaeaaeeeeaeaeeesenenenens 153
2 METNOA.cccceieeeeeeee e 158
3 RESUILS oot e e e e e 160
A DISCUSSION - ee e e e e e e e e e e e eeeeeeeeeeeeeeeeeeseseeeeeseeeeeeeeeeaeenes 164

The Role of Ergonomics in Securing Sustainability in Developing

Countries

Patricia ANm SCOLE ........ccuueevveeaeriieeiieeie e eecte ettt vee e 171
1 Potentials to Reverse the “Negative Spiral”........cccccceevevvereennnnne 171
2 Basic Scenario in Industrially Developing Countries.................... 172
3 Basic Requirements for Sustainable Change...........c.c.cceeevvevveennnne 175
4 Securing Sustainability........cccccvveiieiieerienierie e 177
5 CONCIUSIONS ..eeeuviieiiiieiieeciie et tee ettt e e teeeeeveeetae e taeesareeeseveaas 179

Participation as Precondition for Sustainable Success: Effective
Workplace Improvement Procedures in Small-scale Sectors in
Developing Countries

KazutahQ KOGI .......oooveeiieiieiieciieeeecese st 183
1 Relevance of Participatory Workplace Improvement Procedures. 183
2 Subject of INVEStIZAtION .....cccvievierieiieieeree e e e eee e sere e 185
3 Results and DiSCUSSION ......ccceevuiruieiieniirieienieeeeeeee e 186

A CONCIUSIONS et e e e e e e e e e e e e e e e e e e eeeeeeeeeeaeeneas 196



Contents  XI

The Future of Work in a Sustainable Society

COLiN G. DFUFY .ottt sttt saeesnae e e 199
1 From World through Work to Ergonomics ...........ccccceevveeeveennnenn. 199
2 Sustainability at the World Level .........cccoocvevievciniciieieeeeienee, 200
3 Growth, Limits and Perception at the World Level...................... 202
4 Changes in the World of Worko..........coocceeiiiiiiniiniiiie 205
5 Adapting to a Sustainable Reality: HFE Roles............ccceeeveenenn. 208

4 Sustainability as Challenge for Human Factors and
Integrated Management Systems ....................cccoccoevieiienennn. 215

Social Responsibility, Strategic Management and Comprehensive
Corporate Development: Old Roots, New Issues?

PRIlIpPe HErMel ..........oooveeeeeeeieeieeiieteeeieestesee e eveesreestaessaesene e 217
1 Numerous and Varied Concepts, but a Basis of Common

Concerns: What Are We Faced with? .........cccccovveeninnicncninnnns 218
2 0Old Roots: A Useful Journey Back to a Quarter of a Century Ago.221
3 What Differs 25 Years Later?.......cccoceverinieneninieneeeeeeneeeenee, 223
4 CONCIUSION....eoiiiiieiiiieie ettt 227

Human Factors and Comprehensive Management Concepts:
A Need for Integration Based on Corporate Sustainability

KIQUS J. ZIRK ..ottt 231
I SOME HiStOTY ...coeiiiiieiiieieeieetesee ettt 231
2 Stakeholder-Orientation as a Common Frame?...........c.ccceeeneeee. 235
3 Relationship between Total Quality Management and Human
Factors in the Past..........cocvevieriiiriieiieiieeeeeee e 237
4 Integration in Concepts of Sustainability as a Common Challenge. 240
S CONCIUSION....ccvieiieiiesiie ettt eteesteeseesreebeebeesteeseaesebeseseesseesseensnas 248

ADOUL the AULNOTS ... 255






Part 1

Corporate Sustainability as a Challenge for
Comprehensive Management



Human Factors, Business Excellence and
Corporate Sustainability: Differing Perspectives,
Joint Objectives

Klaus J. Zink, Ulrich Steimle, Klaus Fischer

University of Kaiserslautern, Germany

The papers in this book deal with an understanding of sustainability both
in the sense of obtaining long-term success and thus survivability of a cor-
poration and in the sense of the normative idea “sustainable development”,
which has gained substantial relevance since the early 1970s. These under-
standings are represented by different approaches which can be seen as ex-
emplary for a (more) comprehensive management, namely human factors
on the one hand, and total quality management and business excellence on
the other. They all comprise a stakeholder orientation coupled with a time
horizon which exceeds the perspective of short-term earnings.

Reflecting the title of this book, this paper intends to show how these
understandings are linked together and why realizing corporate sustainabil-
ity can be seen as a challenge for those comprehensive management ap-
proaches.

In the first section, the term “sustainability” is presented in its original
context of an economic principle as well as in the sense of the more recent
normative concept sustainable development. Starting with these considera-
tions, it is argued that the mentioned approaches are linked by concurring
objectives, though differing in time focus and scope. Especially these dif-
ferences can be seen as a challenge to broaden the perspectives but also to
benefit from already existing synergies.
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1 Sustainability as an Economic Principle

The current discussion on sustainable development, which is presented in
more detail in Chap. 2, is mainly based on the contributions of the Club of
Rome in 1972, the World Commission on Environment and Development
(WCED) in 1987 followed by the United Nations Conference in Rio de Ja-
neiro in 1992.

The principle of sustainability though is much older and originally — in
contrast to the modern concept — not based on normative, but on economic
considerations. It dates back to forestry in the Last Middle Ages (Nutz-
inger 1995) when timber served as main source for several economic proc-
esses, e.g. as energy source and building or raw material. Significant
growth of population led to excessive overuse and clearings causing an
economic and ecologic crisis and finally the collapse of the population in
Central Europe in the 14th century. Starting from this crisis mainly Ger-
man forestry anchored different regulations of felling and systematic affor-
estation allowing to balance resource accruement and use.

The example of sustainable forestry shows that sustainability can be
seen as primal economic principle. Without clear economic interests it
would not have emerged. The same occurs when the focus lies on the long-
term economic success of a company, e.g. within approaches of business
excellence. The often argued conflicts between social, economic and eco-
logical objectives are thus not originally caused by a contradiction between
these dimensions but by conflicts between short-term and long-term objec-
tives. Safeguarding all kinds of capital — social, economic as well as natu-
ral — finally builds the basis for durable economic success. If we enlarge
our perspective from a couple of years to decades and centuries corporate
sustainability can be seen as primary objective for our economy.

Naturally the problem of forestry in the Last Middle Ages is character-
ized by much less complexity than the current debate on sustainability.
Time span and geographic scope of the problem were at that time clearly
set, its originators directly identifiable and the measures to overcome the
problem relatively simple.

Our modern understanding of sustainability is characterized by a much
higher complexity, the relevant time span and interrelations are signifi-
cantly broader. “Sustainability” thus extended its focus from a regionally
and temporary limited challenge to a worldwide and long-term one. Con-
sequently the “modern idea” of sustainability requires comprehensive ap-
proaches allowing to cope with this higher complexity.
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2 Sustainable Development and Corporate Sustainability

2.1 The Idea of Sustainable Development

The Club of Rome’s Report “The Limits to Growth” in 1972 presented a
computer-based model predicting the consequences of exponential growth
in world population and economy for the 21th century. In spite of all criti-
cism regarding the modelling approach and its outcomes this report con-
tributed significantly to our perception of systemic interrelations at a
global level and can thus be seen as the starting point of a worldwide dis-
cussion on sustainable development.

In 1987 the WCED for the first time set a common definition of “sus-
tainable development” creating an important basis for a further interna-
tional deployment of the normative idea. On the one hand this definition
allows a widespread identification and is thus accepted as a common de-
nominator. On the other hand it is often criticized as too vague and not
tangible enough to serve as an operational term for sustainable develop-
ment.

The idea of sustainable development is based on different theoretical
concepts. They all refer to normative aspects mainly expressed through
questions on inter- and intra-generational justice and the long-term viabil-
ity of our social and ecological systems.

The concept of sustainable development relies on three basic ideas:

e Sustainable development is focused on human needs (anthropocentric
view) and thus not slanted toward environmental issues; according to
the Principle 1 of the Rio Declaration on Environment and Development
“Human beings are at the centre of concerns for sustainable develop-
ment. They are entitled to a healthy and productive life in harmony with
nature” (UNCED 1992).

e The idea of inter- and intra-generational equity is focused in the WCED
definition of sustainable development, i.e. every generation should be
able to benefit from the heritage of precedent generations and is obliged
to hold it in trust regarding the needs of future generations.

e The so-called three pillars of sustainable development comprising so-
cial, economic and environmental objectives should be considered
equally.

The normative idea of sustainable development is interpreted in different
manners, several main aspects characterize the debate on “sustainability”
in the public, politics and sciences. An important question is whether natu-
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ral capital (e.g. natural resources or ecosystems as a whole) can be substi-
tuted by man-made capital (e.g. assets, technologies or knowledge). Pro-
ponents of the so-called concept of weak sustainability maintain that man-
made capital stocks are substitutable!. This includes that the present ex-
ploitation of natural resources can be completely substituted by anthropo-
genic capital, leaving the whole capital stock constant. A complete exploi-
tation of non-renewable resources is not critical here.

The concept of “strong sustainability” emphasizes, that man-made capi-
tal cannot substitute natural one. This seems to be particularly obvious in
the case of natural functions being essential for (human) life. The conse-
quence on this assumption is that every use of non-renewable resources
would not be sustainable as it reduces the potential capabilities of future
generations (Pearce et al. 1990).

Both concepts represent extreme positions and cannot be seen as di-
rectly applicable for our present way to sustainable development. Thus
sustainable development will never be a detailed and fixed plan of action,
but will be continuously concretized through a discussion process setting
the normative basis for a common approach to shift towards a more sus-
tainable path. Several further concepts could influence this debate like the
concept of “critical sustainability” claiming for a conservation of natural
capital which is seen as essential for the viability of our social and ecologi-
cal systems without neglecting positive effects of a substitution of capital
(Endres and Radke 1998).

The discussion on a possible (future) substitution of natural resources by
man-made capital is highly linked with the question on intergenerational
justice referring to the allocation of resources and development potentials
between present and future generations. At this point we have to consider
that our present design of products, working systems and socicty as a
whole might have long-term impacts on our societal and environmental
systems — emphasizing the need for a combination of preventive measures
with a long-term view. As the effects of current systems design cannot be
completely foreseen, sustainable development policies should be oriented
on the precautionary principle, meaning to avoid possible negative impacts
and in particular irreversible damages at the best while allowing future ad-
justments.

Besides the focus on future generations sustainable development calls
for intra-generational justice referring to the allocation of resources and
development potentials within our present generation. Following the often-
cited definition of sustainable development given by the WCED a devel-

! The concept of “weak sustainability” is mainly based on Solow and Hart-
wick (see e.g. Solow 1974).
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opment is sustainable when both aspects, meeting the needs of the present
generation without comprising the ability of future generations to meet
their own needs, are considered equivalently.

A further issue to be discussed while finding a normative agreement can
be seen in the different interpretations of the three-pillar concept. The de-
bate often mainly focuses on environmental aspects. As the social, eco-
nomic and ecological spheres are highly interdependent all dimensions
have to be considered in a systemic manner. Systems thinking and knowl-
edge about the interconnections between environment, economy and soci-
ety are thus important preconditions and require the cooperation of experts
in different disciplines.

2.2 Corporate Sustainability

Corporate Sustainability can be seen as a transfer of the overall idea of sus-
tainable development to business level. It can thus be defined analogously
to the definition of the WCED “as meeting the needs of a firm’s direct and
indirect stakeholders [...] without compromising its ability to meet the
needs of future stakeholders as well” (Dyllick and Hockerts 2002, p. 131).

This definition implicitly comprises several assumptions, showing the
interpretation of a corporation’s role in its social system from the perspec-
tive of corporate sustainability:

o Satisfying human needs is the objective of all business activities and
thus a superior “raison d’étre” of each company. This points out the
close link between the overall idea of sustainable development and ac-
cordant actions at business level. Corporations are important actors in
realizing a path to sustainable development. They do not only satisfy
human needs — coupled with a certain use of resources and production
of waste materials — they also create needs and thus influence our con-
sumption behavior and lifestyle. This aspect is crucial regarding the
relevance of sufficiency strategies for sustainable development.

e The basis of a company’s economic success is to meet its (relevant)
stakeholders’ needs as best as possible. A corporation which is not able
to obtain a “license to operate” will not survive. This is not only the case
regarding the compensation of familiar resource suppliers such as em-
ployees, shareholders or customers. Several examples show that it could
be of major importance for a corporation that also legitimacy of its busi-
ness is recognized, even by stakeholders with whom it is not (yet) in
touch (e.g. non-governmental interest groups).
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e Economic systems are built on a continuing basis which can be seen as a
broader understanding of the “going concern principle”. Without this as-
sumption a corporation could theoretically act “sustainable” following
the mentioned definition of corporate sustainability (meeting the needs
of present and future stakeholders) without being sustainable in the
sense of the overall normative idea, which would be the case if the time
horizon of its business would not comprise future generations.

Summing up the previous considerations, three key elements of corporate
sustainability can be identified (Dyllick and Hockerts 2002):

1. Based on the three-dimensional concept a sustainable corporation
considers not only economic but also social and environmental pre-
requisites and impacts of its actions as well as the interdependencies
between them.

2. As mentioned above, corporate sustainability requires a long-term bu-
siness orientation as a basis for satisfying stakeholders’ needs cur-
rently and in the future. At the present time earning short-term profits
is outranking a long-term value creation which takes account of posi-
tive as well as negative external effects of business activities in the
long run.

3. A sustainable corporation follows the rule to live on the income from
capital not the capital itself — not solely regarding financial assets.
Coupled with a necessarily broader interpretation of the term “capi-
tal” this rule is applied to all financial, natural, human as well as so-
cial capital stocks.

Corporate sustainability thus means to add environmental and social as-
pects to the set of common business objectives. This requires to overcome
conflicts of goals between economic, environmental and social issues in
the long rung, thus combining economic success with conserving the bio-
physical environment and social responsible actions. As argued in Chap. 1
where the primal economic character of the sustainability principle is
shown, these objectives are not originally contrary but currently conflict-
ing due to a short-term orientation in business activities. When goal con-
flicts are changed into goal congruencies a win-win situation between the
dimensions of sustainability is realized. Then the overall performance of a
corporation is not only determined by financial results but also by its envi-
ronmental and social performance (Steimle and Zink 2006).
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3 Satisfaction of Human Needs — Joint Objective though
Differing Perspectives

The definition of sustainable development of the WCED emphasizes on
meeting human needs (especially focusing the essential needs of the
world’s poor) thus implying an anthropocentric view (WCED 1987).
Though the discussion often mainly refers to environmental aspects, safe-
guarding nature is not an end in itself but a necessary prerequisite for a du-
rable satisfaction of human needs.

The comparison of several definitions in Table 2 shows that human needs
also take center stage in excellence approaches based on the principles of
TQM as well as in ergonomics/human factors and the concept of corporate
sustainability although these concepts have different perspectives and vary
in their foci regarding time and scope. As mentioned above the definition
of corporate sustainability of Dyllick and Hockerts (2002) is analog to that
of the WCED and consequently also emphasizes on the satisfaction of hu-
man needs. Even the first definition of ergonomics by Jastrzebowski in
1857 already comprises this focus based on a normative understanding of
work (see Table 2).

While excellence approaches are mainly targeted on economic sustain-
ability human factors is highly linked to topics of social sustainability
(Steimle and Zink 2006). Both approaches refer to the needs of the present
generation while corporate sustainability also refers to future generations
and emphasizes on economic, environmental and social sustainability (see
Table 1). Of course this differentiation is becoming more and more indis-
tinct as the different approaches get broader perspectives. An example is
using new ways of lifecycle-oriented product management aiming to de-
sign ergonomically and ecologically optimized products and working sys-
tems (Zink and Eberhard 2006).

Table 1. Differences in scope and time focus of excellence approaches, human
factors and corporate sustainability

Business Ergonomics/human  Corporate
excellence/TQM  factors sustainability
(Traditional) scope Economic Social Economic, social
sustainability sustainability and environmental
sustainability
Time focus Present generation Present generation Present and future

generations
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Table 2. Satisfaction of human needs as a joint objective

Business excellence/
TQM

Ergonomics/human factors

Corporate
sustainability

Management approach
of an organisation,
centred on quality,
based on the participa-
tion of all its members
and aiming at long-
term success through
customer satisfaction,
as well as benefits for
all members of the or-
ganisation and for so-
ciety.?

(DIN EN ISO 8402)

The exertion of our vital
forces for the common good,
which is called work [...] by
which we and our fellow
creatures attain to all that is
good for ourself and the
common welfare.

The Science of Work [...] we
shall venture to call Ergo-
nomics.

(Jastrzebowski 1857,
pp- 14, 15)

Ergonomics (or human fac-
tors) is the scientific disci-
pline concerned with the un-
derstanding of the inter-
actions among human and
other elements of a system,
and the profession that ap-
plies theory, principles, data
and methods to design in or-
der to optimise human well-
being and overall system per-
formance.

(IEA 2000)

Meeting the needs of a
firm’s direct and indi-
rect stakeholders (such
as shareholders, em-
ployees, clients, pres-
sure groups, communi-
ties etc), without
comprising its ability
to meet the needs of fu-
ture stakeholders as
well.

(Dyllick and
Hockerts 2002, p. 131)

Joint objective: Satisfaction of human needs

2 As it is exemplary, the (old) ISO definition of TQM in 1992 was chosen here.
The term “quality” is not used in current excellence models because it was often
interpreted in a rather narrow sense of product quality assurance than as a com-
panywide change of culture; thus the principles of TQM are now represented by
models of business or performance excellence (see the paper of Zink in this
book).
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4 Corporate Sustainability — Synergies and Challenges
for Comprehensive Management

Satisfying needs while maintaining social, economic and natural capital
requires an efficient use of resources but also considering the absolute im-
pacts of (economic) activities to society and nature. Regarding a corpora-
tion’s activities these requirements can be formulated as criteria of socio-
or eco-efficiency as well as socio- or eco-effectiveness which need to be
fulfilled for realizing corporate sustainability (Dyllick and Hockerts 2002).

Socio- and eco-efficiency can be mathematically expressed as quotient
of the value added and the positive external effects of business activities
over their aggregated negative social or ecological impact which is shown
in the following equation based on the definition of eco-efficiency by
Schaltegger and Sturm (1990):

2 Value added + positive external effects

Socio-/ Eco-efficiency =
hy Aggregated negative impacts on society / nature

The concept of eco-efficiency was popularized by the Business Council of
Sustainable Development in the 1990s (later WBSCD) as the increasing
production of goods coupled with a constant decrease of input of natural
resources (Schmidheiny 1999). This interpretation can be seen critically as
dematerialization has its physical limits. But efficiency-quotients also ne-
glect absolute impacts, thus an increase of efficiency only leads to relative
improvements while absolute burden on nature or society might increase —
a crucial effect especially regarding complex eco-systems or cumulative
damages.

Consequently realizing corporate sustainability also requires considering

the socio- and eco-effectiveness of business activities as a whole, therefore
—1in an aggregated view — “doing the right things”.
Besides the already mentioned criteria of efficiency and effectiveness Dyl-
lick and Hockerts (2002) stress sufficiency as a fundamental change of
(consumer) behavior as well as ecological equity to be necessarily fulfilled
(see Fig. 1).
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Economy
Eco- Socio-
Efficiency Efficiency
Eco- Socio-
Effectiveness Effectiveness
Nature « » Society
Sufficiency Ecological Equity

Fig. 1. The six criteria of corporate sustainability (Dyllick and Hockerts 2002,
p. 138)

The challenge regarding corporate sustainability for comprehensive man-
agement can be seen as twofold: on the one hand to broaden the scope and
time focus of business excellence and human factors, e.g. regarding the
satisfaction of the needs of people in all parts of the world and of future
generations, on the other hand to realize synergies between different ap-
proaches and disciplines. Actually there are already approaches in human
factors and in TQM with a broad scope integrating two — or even all three
— dimensions of sustainability and/or a long-term perspective. Organiza-
tional design and development approaches that widen the scope from a
workplace level to a macro perspective gained significance in human fac-
tors research (Hendricks and Kleiner 2002). Therefore the variety of stake-
holder interests, i.e. environmental, social and economic requirements
which have to be considered in ergonomic analysis and design increases
(see e.g. Zink 2002). In the field of TQM and business excellence there are
promising approaches for promoting corporate sustainability through the
integration of social and environmental aspects in established methods and
frameworks (see e.g. EFQM 2004 — CSR framework).

Starting with the above mentioned six criteria of corporate sustainabil-
ity, we try to delineate in Fig. 2 how current principles, tools and methods
of business excellence and human factors already contribute to corporate
sustainability. As can be seen the synergies are widespread and solely
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apart from “pure” ecologic issues both approaches are highly linked with
corporate sustainability.

Economy

Reduction
of variety

Occupational
health and safety

Minimizing costs
for poor quality

Working sytems
design

Continuous
improvement

Integrative product
and process design

9
& —
q,& : Usability
S Security of
‘S'? complex systems
& Customer/
]

S - stakeholder
« orientation
Sufficienc Ecological Equit; .

Nature « Y 9o ¥ 5 Society
Change
management

Fig. 2. Principles, tools and methods of business excellence and human factors in
corporate sustainability

The examples in Fig. 2 reveal that in various respects human factors and
TQM already contribute to sustainability by improving the environmental
and social performance of corporations:

e The substantial precautionary principle of prevention in human factors
is highly complementary with the requirements of sustainable develop-
ment, thus avoiding negative impacts as best as possible — primarily ir-
reversible damages. For instance ergonomic approaches for occupa-
tional health and safety help to make workplaces compatible with
people’s needs, abilities, and limitations, thus minimizing harmful im-
pacts on employees. The principle of prevention is also included in in-
novative approaches of integrated product and process design (Zink and
Eberhard 2006) that improve environmental and social compatibility of
products and work systems.

e The papers of Scott and Kogi in this book impressively show how
human factors’ interactions in microsystems can lead to promising ef-
fects in related macrosystems, thus to “reverse the negative spiral” in
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industrially developing countries through minor corrections at work-
place level.

Technological changes respectively the introduction of new technologi-
cal solutions may further corporate sustainability (as can be seen in the
paper of Carayon et al. referring to the improvement of patient safety
and health care). Those changes are promoted through a macroergo-
nomic change management focusing necessary socio-technical interven-
tions.

The application of ergonomic principles can enhance the security of
complex systems such as traffic, power plants and chemical production
processes and, therefore, prevents environmental and human harm.
Participation of employees in continuous improvement approaches may
lead to reductions of waste, higher resource efficiency and decreasing
costs of poor quality while at the same time strengthen employees’ satis-
faction and motivation. This can be shown in the context of quality cir-
cles or high involvement teams (see e.g. O’Toole and Lawler III 2006)
and has been described as a macroergonomics method by Brown (2002).
Customer and stakeholder orientation of business excellence and TQM
are promoting socio-effectiveness, thus to gear a company’s output and
activities to the needs of its customers, further stakeholders and the so-
ciety as a whole. This is not only relevant in industrialized countries
with highly saturated markets but also and — as Prahalad (2005) shows
in various examples — particularly in the developing world taking center
stage in the concerns about sustainable development. Customer orienta-
tion is an important precondition for positive business results — and in
this sense for the possibility to invest in the improvement of working
conditions. Therefore the necessity of a sustainable economic success
(as it is dealt with in the papers of Dervitsiotis, Kanji and Tort-Martorell
et al.) should not be lost as sometimes done by “only” including envi-
ronmental aspects in the discussion of sustainability.

Integrating environmental management into total quality management
was discussed already in the 1990s (Rau and Zink 1996). In more recent
publications authors have transferred principles from quality manage-
ment to corporate social responsibility, leading to an approach of “Total
Responsibility Management” (Waddock and Bodwell 2007; Waddock et
al. 2002). Others have analyzed corporate social responsibility in gen-
eral business excellence frameworks and developed an audit instrument
for assessing an organization’s position regarding social responsibility
(Kok et al. 2001). Such innovative approaches are gaining increasing
importance: As Hermel shows in this book, the basic requirements of
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corporate social responsibility are not really new but their international
dissemination and relevance increased significantly in the last 25 years.

e The discussion on corporate responsibility and sustainability also has
been influencing the development of international business excellence
models. As Cesarotti and Spada point out in their contribution to this
book the EFQM Excellence Model may provide a basis on which a
company can build its way to sustainability. Looking at the criteria of
this model we can see a much stronger emphasis on social and environ-
mental issues than in the past. In the current EFQM Model sustainability
is defined as a so-called “Red Thread”, i.e. as a concept that is of rele-
vance for the entire model. Since the revision in 2002 all model criteria
include guidance points that are closely related to the concept of sus-
tainable development. The model also comprises the idea of economic
sustainability because it is based on a managerial long-term perspective
— even the needs and rights of future generations are mentioned within
some of the criteria (Zink and Steimle 2007; Steimle 2007).

e Realizing sustainability on a global as well as on a corporate level re-
quires adaptation to environmental and social changes such as resource
scarcity and demographic development (see e.g. Drury in this book).
Facing those critical trends long-term survival will depend on the ability
to fundamentally change behaviors, structures and technologies to
achieve higher eco- and socio-efficiency and -effectiveness but also to
strengthen a culture of sufficiency. Imada demonstrates in this book that
human factors in organizational design and management (also described
as macroergonomics) has a lot to offer for supporting those change
processes in a system based solution. On an organizational level a socio-
technical systems approach could also be applied for the effective im-
plementation of a business excellence framework (Zink 1995) that inte-
grates sustainability issues as described above.

e Another basis for synergies is given by showing the relationship be-
tween stakeholders’ interests and human factors in organizational design
and management. As sustainability and corporate social responsibility
are also based on a stakeholder approach the connections to human fac-
tors are obvious and can be shown easily (see e.g. Zink 2002).

5 Conclusions

In a more and more complex world only comprehensive management con-
cepts will be able to realize sustainable success. At first glance — and as
some of the following contributions may show — sustainability “only” re-



16  Klaus J. Zink, Ulrich Steimle, Klaus Fischer

fers to the time dimension. But especially in the context of globalization it
becomes obvious that sustainable success has to be built on the three pillar
definition too. Without a strong effort in including social and environ-
mental aspects in economic objectives there will be no lasting success. As
shown in this introductory paper there are chances for synergies between
different approaches (see e.g. also the paper of Dahlgaard and Dahlgaard
in this book). In this sense corporate sustainability is a challenge for hu-
man factors in organizational design and management as well as for TQM
approaches with the objective of business excellence to broaden their per-
spectives in scope (as shown in the paper of Karwowski in this book) and
in time focus.
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Performance Excellence: Path to Integrated
Management and Sustainable Success

Gopal K. Kanji

Kanji Quality Culture Ltd., Sheffield, UK

Performance measurement traditionally focuses on financial measures,
such as sales turnover, profit, debt and return on investment. However, tra-
ditional financial measures do not match entirely with the competencies
and skills companies required to face today’s business environment. The
complexity of managing an organization today requires “integrated man-
agement” that means managers being able to view performance in several
areas simultaneously. Rather than analyzing performance from an histori-
cal perspective, it is important to understand organizational excellence,
which potentially leads to success of a business in the future.

The first condition to improve, and ultimately to achieve organizational
excellence, is to develop and implement a system of performance meas-
urement criteria that goes beyond the presentation of financial figures and
incorporates other non-financial success factors.

This paper provides with a performance measurement system built upon
what many researchers and practitioners believe are the critical success
factors for organizational excellence. By exploring the potentialities of a
sound methodology, based on structural equation modeling and the system
for performance measurement, the author in this paper will guide the
reader the impact of different performance dimensions on the organization
and its excellence. Such a performance measurement system goes beyond
simple internal measurements and assessments of performance from exter-
nal stakeholders. In reality it provides a solid base for an integrated man-
agement of the organization.
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1 Business Excellence

The most important role of quality in the 21st century is to achieve excel-
lence in all aspects of the business. The complexity of present day business
is manifested in low cost opportunities, quickly expanding global markets,
the boosting of operating efficiencies and the delivery of better and more
personalized customer service, thus we can already see that business excel-
lence is transforming the way we work.

Business excellence has no boundaries. Our challenge for the 21st cen-
tury is to turn the organizational vision into reality. In a nutshell, it is the
best window for the reality of corporate life, setting before us with the fol-
lowing visions:

1. Leaders must achieve and adhere to their highest quality standards in
order to motivate by example their workforce; encourage them to
embrace quality culture with enthusiasm and pride, not unreflected;

2. Develop a quality culture because it is a way of life, a lifetime busi-

ness commitment; it is not a pastime;

. Excellence in business is not by chance it is by choice;

4. Total quality culture and business excellence must denounce the evils
of “sloppy organization cultures”;

5. A successful business will not lower its standard; it will build on its
success;

6. Business excellence and humility are not incompatible with one
other; on the contrary they complement each other;

7. Systems approaches in business excellence must demonstrate how the
organization’s vision can be turned into reality;

8. Never to let continuous improvement rest till good business is better
and better business is best;

9. In following the above vision you must also realize that the quality
culture of an organization is committed to customer satisfaction
through continuous improvement. Although this culture varies from
country to country and industry to industry there are certain common
principles which can be implemented to secure a greater market sha-
re, increased profits and reduced costs.

W

Hence, to fulfill the vision and achieve high customer satisfaction levels
(delight the customer), the organization must improve continually all as-
pects of its operation (continuous improvement); this can be achieved
through leadership making decision on objective evidence of what is actu-
ally happening (management by fact) and by involving all employees in
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quality improvement activities (people based management). The ultimate
outcome will be business excellence.

Our task is, therefore, to help to build a highly well integrated business
excellence culture utilizing its critical success factors for achieving the vi-
sion of reality.

In general, organizations that have achieved higher levels of business
excellence have demonstrated very high growth in their customer base,
thus improving overall profitability and stakeholders’ values.

To follow the real path of quality improvement and ultimately to
achieve business excellence, organizations must choose the performance
measurement system, which provides a holistic, and a systematic ap-
proach.

By knowing the real path of excellence and following the systems ap-
proach of performance measurement an organization will be able to know
where to improve and how limited resources can be more effectively used
for the improvement.

Performance measurement thus requires not only a systems approach
but also a systematic assessment of the organization against a set of criteria
that should relate to its critical success factors.

However, designing and operating such a system is not without difficul-
ties and requires proper skill and investment. Thus it is important to iden-
tify and implement a good performance measurement system in order to
achieve meaningful interpretation of business activities.

A performance measurement system must incorporate all the quality
principles and integrate all the quality concepts in order to measure and
evaluate business processes. Hence, the requisites for a good performance
measurement system are as follows:

1. Provision of a holistic and systemic approach

2. Provision of multipurpose and interrelated activities

3. Links to the organizational values and strategy

4. Links to the organizational critical success factors and quality princi-
ples

5. Provision of valid, reliable and easy to use models and methodologies

6. Comparison of results and monitoring of progress

7. Improvement opportunities and improvement strategy

It is also important to understand that whatever the size of the organiza-
tion, whether you want to start small and add capability incrementally, 21st
century quality culture and business excellence have come to help you to
make real sense of your business.

In reality, your approach to quality culture will depend on your competi-
tive landscape, strategy, objective and resources. Whatever you choose,
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make sure that you follow a systems approach of business excellence that
provides a reliable and valid method.

Such an approach for business excellence can be found in Kanji’s Busi-
ness Excellence Measurement System (KBEMS), which is based on criti-
cal success factors and provides a reliable and valid method with the help
of a systems approach.

2 Systems Approach

It is fruitless to discuss how to measure an organization unless you define
what an organization is. In my opinion any organization is best described
and viewed as a system. In other words, we are about to measure a system,
or more precisely, the performance of the system. A basic principle of
measuring business excellence is to view the organization as a system,
then model the organization and finally define the kind of information
needed and how to collect it.

The first argument to use a systems approach as the prime foundation of
the new approach to performance measurement comes from the tendency
to regard organizations as organisms (Jackson 1991), which in order to op-
erate effectively need to have a purpose. Accordingly, organizations are
made of highly interdependent parts that must work together to achieve the
system’s overall aim.

Broadly, a system is “a set of objects together with relationships be-
tween the objects and their attributes related to each other and to their en-
vironment so as to form a whole” (Schoderbeck et al. 1990).

Similarly, TQM conceives the organization as a system that interacts
with its customers, suppliers and to some extent also with society
(Kanji 2002).

As social systems, organizations are complex. More than technology
people individually and collectively play the major roles. Given that indi-
viduals and groups have their own purposes, social systems’ alignment and
aim congruency is more difficult to achieve.

Thus, the holistic view of TQM is an important consequence of adopting
a systems perspective. It calls attention to the importance of implementing
TQM on an organization-wide basis and to the need of establishing coor-
dination mechanisms. This view is strongly emphasized in Deming’s
works when he argues that:

“A system is a network of interdependent components that work together
to try to accomplish the aim of a system. A system must have an aim. With-
out an aim, there is no system” (Deming 1994).
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Senge (1993) emphasizes, “the art of systems thinking lies in seeing
through complexity to the underlying structures generating change. System
thinking does not mean ignoring complexity. Rather, it means organizing
complexity into a coherent story that illuminates the causes of problems
and how they can be remedied in enduring ways”.

Adopting a systems approach is also regarded as essential to pursue the
best solutions to most organizational problems. In fact, traditional per-
formance measurement systems promote local optimization at the expense
of a systemic view of the organization. As Jackson (1995) highlights, “fo-
cusing upon the maximization of a performance target at the expense of
others can result in the sub optimization of the system as a whole”.

3 Critical Success Factors Approach

Conceiving a performance measurement system based on the identification
of the critical factors affecting performance and then analyzing and quanti-
fying the relationships among them finds support in the literature (Bititci et
al. 2001).

The main purpose of this work is to present a new system to measure
organizational excellence that is, as much as possible, multidimensional,
comprehensive, integrated and reliable.

Such a system is based on the critical success factors (CSFs), which, ac-
cording to Leidecker and Bruno (1984), are the limited number of areas in
which results, if satisfactory, will ensure successful performance for the
organization. CSFs can also be described as “those variables that manage-
ment can influence through its decisions that can affect significantly the
overall competitive positions of the various firms in an industry” (Kanji
2002).

Conceptually, a business excellence model should thus be based on the
key TQM elements, using a CSFs approach.

When identifying the critical factors of quality management, most au-
thors have reviewed the works of the quality gurus, in particular the writ-
ings of Deming, Juran and Crosby.

Looking at the CSFs as a whole, it is possible to conclude that there is a
substantial agreement among the most prominent quality researchers about
the main TQM constructs. Overall, the models presented in the next sec-
tion and that serve as a baseline for the new performance measurement
system — Kanji’s Business Excellence Model (KBEM) and Kanji’s Busi-
ness Scorecard (KBS) — adequately cover the CSFs proposed in the litera-
ture.
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In KBEMS the key performance indicators derive from the CSFs identi-
fied. Therefore, a key step in applying the new performance measurement
system is to identify and validate the CSFs for the organization.

A model of TQM capable of effectively promoting organizational excel-
lence (OE) must be based on the CSFs and comprise a measurement ap-
proach able to evaluate the real contribution of each dimension to OE,
suggest improvement strategies and track progress over time. The Struc-
tural Equation Modeling (SEM) approach described next aims to provide
such a measurement approach.

In our approach, SEM is used to test the postulated causal relationships
that form KBEMS.

SEM is a multivariate technique combining aspects of multiple regres-
sion and factor analysis to estimate a series of interrelated dependence re-
lationships simultaneously (Hair et al. 1998). Structural equation models
include one or more linear regression equations that describe how the en-
dogenous constructs depend upon the exogenous constructs. Their coeffi-
cients are called path coefficients, or sometimes regression weights.

Most SEM applications deal with research problems related to the study
of causal relationships among latent variables.

For the requirements of performance evaluation it is necessary for the
system to deliver meaningful results in terms of causal (cause-effect-
oriented) relationship and a structural approach (meaning that the analysis
shall be model-based). SEM provides a means by which theoretical rela-
tionships can be tested.

The principles and concepts embedded in KBEMS cannot be directly
measured. Rather they need to be translated into a set of manifest variables
(indicators). These indicators not only have to adequately cover the do-
main of the latent constructs, but also need to meet requirements of meas-
urement validity and reliability.

It is also concluded that a simultaneous systems approach rather than a
partial model approach is required for this analysis in order to estimate the
entire set of relationships at once. Hence KBEMS derives from a structural
model, based on a probabilistic approach using simultaneous equation es-
timation techniques for the measurement of performance.

4 Kanji’s Business Excellence Measurement System and
Kanji’s Business Scorecard

In this section the models that make up KBEMS (see Fig. 1) are described
in some detail.
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KBEMS is based on KBEM and KBS. These are made up of several crite-
ria that correspond to the CSFs, i.e. the areas that must perform well if an
organization is to succeed. They form respectively Part A and Part B of the
performance measurement system and should be applied simultaneously,
since they form a single and complementary view of organizational per-
formance.

“Leadership” is the prime of Part A, meaning that leaders are the most
important driving force for quality improvement and business excellence.
Their attitude must promote four principles: “Delight the Customers”,
“Management by Fact”, “People Based Management” and “Continuous
Improvement”. Each principle operates in two core concepts, namely “Ex-
ternal Customer Satisfaction”, “Internal Customer Satisfaction”, “Meas-
urement”, “All Work Is Process”, “Teamwork”, “People Make Quality”,
“Continuous Improvement Culture” and “Prevention”.

In Part B, “Organizational Values” are the prime for “Process Excel-
lence”, “Organizational Learning” and “Delight Stakeholders”. Effective
management of these CSFs will lead to a high “Performance Excellence”
in Part B.

As described in this paper, Part A is essentially directed towards the
measurement of performance internally, according to the views of manag-
ers and employees. Part B requires performance measurement to be as-
sessed from the perspective of external stakeholders, such as customers,
suppliers, government, financial institutions and the society in general.

5 Empirical Evidence in Healthcare

A regional healthcare system is responsible for a considerable proportion
of public expenses (see Hassan and Kanji 2006). Cowan et al. (2004) re-
ported that 2002 expenditures for healthcare were $1.6 trillion in the
United States — a 93 % increase from the previous year. Health costs are
also escalating around the globe. 2003 data from the Organization for Eco-
nomic Co-operation and Development (OECD), generated from a com-
parative analysis of 30 countries, shows that average healthcare expendi-
tures in European countries were 8.4 % of their GDP in 2001. Cost
management has become a primary topic in healthcare.

Improving the quality of healthcare and measuring the performance of
care are major public and political issues challenging the healthcare or-
ganizations today. The literature indicates that the costs associated with
adverse events are quite substantial. Perrone (1997) estimated the total
costs associated with medical injury in the United States at as much as



Path to Integrated Management and Sustainable Success 29

$200 billion annually. Kohn et al. (1999) in their report found that 44,000
to 98,000 Americans die each year as a result of medical errors. The total
national costs of preventable adverse events were estimated to be between
$17 billion and $29 billion, of which healthcare costs represented over
one-half.

In response to increasing concerns about quality and the rising need of
accountability and improvement targets, a growing number of countries
and healthcare institutions are implementing quality management pro-
grams and applying quality standards. Dranove et al. (1999) observed that
nearly all hospitals in the United States were involved in quality improve-
ment programs, noting that in 1997 almost all (98 %) of about 2,000 hospi-
tals had adopted the continuous-quality-improvement policy.

Increasing amounts of resources are being devoted to these interven-
tions. Measures on hospital spending on quality activities from a detailed
study of 16 hospitals in the United States, performed by Dranove et al.
(1999), revealed an expenditure of $56 per admission. The annual costs of
quality-related activities by hospitals were from $300,000 to more than
$4.5 million.

This issue is beginning to garner attention for government and private
funding around the world. In coming years healthcare managers will be
under greater pressure to demonstrate that quality interventions expendi-
tures produce tangible benefits to their organizations. This increases their
responsibility to evaluate these interventions and the contribution to the
goals of the healthcare system.

Ovretveit and Gustafson (2002) have noted that existing research pro-
vides little evidence of the overall effectiveness of quality interventions
and quality standards in healthcare. Suggested reasons for the lack of
evaluation research include the methodological challenges of measuring
performance and the complexity of the healthcare system.

Another gap in the literature is the absence of robust methodologies that
use performance measurement systems to combine and integrate the per-
spectives of different stakeholders, and thereby present a holistic view of
the level of performance of the healthcare system. The development of
such methodologies will enable researchers to evaluate the effectiveness of
quality interventions in enhancing organizational excellence.

The study uses the KBEMS model as a conceptual framework for meas-
uring performance, which is grounded in the TQM approach and classical
systems theory (Kanji 2000). KBEMS was developed from two structural
models: KBEM, which is dedicated to the measurement of performance
from an internal stakeholders’ perspective, and KBS, which assesses per-
formance from an external stakeholders’ point of view. Both KBEM and
KBS measures are based on CSFs. They form a complementary view of
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organizational performance. The model has the ability to measure each of
the components of the system and their relationships to each other.

6 Methodology

The research used a longitudinal quantitative design, and was conducted in
a public 400-bed maternity and paediatric hospital in Dubai, United Arab
Emirates (see Hassan and Kanji 2006). To achieve a holistic measurement
of quality performance, several different populations were targeted reflect-
ing a variety of stakeholders’ perspectives, both internal and external. The
targeted population for the internal stakeholders was hospital staff. High
levels of heterogeneity characterized the staff population. Only 18 % were
Dubai nationals, while 82 % were expatriates of 42 different nationalities.
The functional language of the hospital was English. Many hospital ser-
vices were either outsourced or centralized in the headquarters of the De-
partment of Health and Medical Services. The staff categories were limited
to the following: managers, doctors, nurses, technicians, and clerks. These
categories constituted the targeted population of internal stakeholders.

The target population of patients and families was limited to inpatients
admitted to the hospital wards during a period of two weeks (excluding in-
tensive care patients and newborns). The population consisted of all the
adult patients as well as families escorting paediatric patients. Data collec-
tion from the government authorities’ perspective, conducted by clinical
auditors from the Department of Health and Medical Services headquar-
ters, targeted the patients’ medical records excluding newborns.

Four sets of structured questionnaires, developed against a set of criteria
based on Joint Commission International (JCI) standards and quality prin-
ciples, were used in the study. They involved the use of standardized ques-
tions that were presented to the respondents with pre-coded response
choices measured on a Likert scale with ten ordinals scaled options. A reli-
able and validated questionnaire that was tested in many countries, Kanji’s
instrument, was adopted in measuring performance from an internal stake-
holders (staff) perspective. In consultation with Kanji, the lead author de-
veloped the other three sets of questionnaires. They were based on pre-set
criteria and statements representing key performance indicators, extracted
from the latest version of JCI standards, and validated by a panel of ex-
perts and JCI officials. Cronbach’s coefficient alpha was used to provide
scale reliability.

Preliminary tests including pilot testing of the measures and data collec-
tion methods were conducted prior to the collection of the baseline data.
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Guidelines were prepared for each questionnaire to explain the concepts
and avoid interpretation of the questions by the interviewers. Minor revi-
sions were made to the instrument based on the results of the pilot studies,
the interview method proved to be the best approach for data collection
from staff and patients and families, and the use of guidelines to explain
the concepts in the questionnaires proved to be useful.

Four university students who spoke four languages: Arabic, English,
Urdu, and Farsi, were trained to conduct the interviews with patients and
families. When possible, interviewers were matched with participants in
relation to socio-demographic characteristics to reduce respondent bias.
Ten quality coordinators performed the interviews with staff. To avoid so-
cial desirability in staff’s responses self-administered responses were en-
couraged whenever possible; however this practice was very limited be-
cause most of the staff preferred to fill the questionnaire in the presence of
an interviewer to provide explanation when required. Sixty hospital em-
ployees were stratified, randomly selected, and trained to perform the self-
assessment survey based on the JCI accreditation approach. Three clinical
auditors from the Department of Health and Medical Services conducted
clinical review on patients’ medical records.

The sample of staff chosen for the study was different than the baseline
sample to avoid sample attrition (drop-out of respondents) and respon-
dents’ exposure bias (the Hawthorne Effect). Both samples had common
characteristics, and were drawn from the same population. Different sam-
ples of patients and their families were chosen for the pre- and post-
intervention studies. A panel design was not feasible because patients who
were admitted to the hospital at the baseline measurement were not the
same ones admitted after 15 months during the study survey. However,
both samples had common characteristics, and were drawn from the same
population. The characteristics of the population did not have major demo-
graphic variations during the period of study. The hospital is also special-
ized in maternity and paediatrics, which also limited the variation.

To trace changes overtime, clinical auditors studied a sample of medical
records of patients discharged in the year 2003 for the pre-intervention
study and a sample of records of patients discharged during May and June
2005 for the post-intervention study. For the self-assessment surveys, sur-
veyors chose a different sample of patients’ medical records from the one
used in the baseline study. Their surveillance also involved opportunistic
sampling when interviewing the staff, patients, and families for needed
relevant information.

The data analysis employed a dedicated software package (“Kanji Qual-
ity Culture Management Software”), developed by Kanji and used to cal-
culate internal and external stakeholders’ scores, which were combined to
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calculate the final organizational performance index (OPI). Positive
changes detected in the OPIs indicated improvement in the hospital per-
formance due to the intervention (implementation of JCI standards). The
application of the software in different sectors, banking, supply chain
management, hotel industry, and higher education (Kanji and Wong 2002;
Kanji and Tambi 2002; Kanji and Liu 2003; Kanji and Lan 2003; Kanji
and S4 2006; Hassan and Kanji 2006) has validated its use.

To evaluate the effect of the intervention (JCI standards) on improve-
ment of the hospital quality performance, business excellence indexes
(BEIs) were calculated before the implementation of the standards and
then 15 months after implementation.

The total OPI, which is a single number, was compared for the two in-
tervals. This enabled the researcher to detect any positive change in the in-
dex score. An increase in the value after the implementation of JCI stan-
dards suggests improvement in the hospital performance.

To measure the impact of JCI standards on each of the stakeholders’
perception (staff, patients and families, accreditation bodies, and govern-
ment authorities), their BEIs were calculated at each measurement level
and compared to detect any change in the perceived performance.

To identify strengths and limitations of the JCI standards, the mean
scores of the individual components (CSFs) were compared and t-tests
were performed to detect significant improvements. The calculations al-
lowed us to identify the areas where the JCI standards were effective, and
the areas they failed to improve.

Stakeholders’ assessment varied widely, ranging from 24 % for accredi-
tation bodies to 78 % for patients and families, as reflected in Fig. 2.

The implementation of the JCI standards led to a significant impact on
stakeholders’ assessments. Improvement in the hospital’s quality perform-
ance was evident in the assessment of all four stakeholders, as demon-
strated in Fig. 3.
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Fig. 2. Pre-intervention indexes of stakeholders’ assessments of hospital’s per-
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Fig. 3. Pre- and post-intervention indexes of organization’s performance as per-
ceived by different stakeholders
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The first research question was: “To what extent does the application of
the JCI standards improve perceived quality performance in a hospital?”
The study provided empirical evidence on the significant improvement in
the perceived quality performance of the hospital 15 months after the im-
plementation of the JCI standards. A post-intervention OPI showed 49 %
improvement in quality performance. The results are reflected in Fig. 4.

% 80

60

Pre-intervention Post-intervention
Index

Fig. 4. Overall pre- and post-intervention performance indexes

7 Conclusion

The findings of the study supported KBEM for measuring performance.
Kanji (2002) argued that researchers should view the organization as a sys-
tem and accordingly apply systems theory when measuring it. His model
embraces a holistic approach including as many stakeholders as possible
and not focusing on one stakeholder alone. His model actively involves in-
ternal and external stakeholders in the assessment process. It measures per-
formance from a multi- and interrelated perspective. The baseline study’s
findings revealed a big difference in stakeholders’ assessments (Fig. 2).
Kanji’s model combined different stakeholders’ measurements (internal
and external) to calculate a final performance excellence index. The study
findings empirically proved that it is a realistic view to performance meas-
urement.

As a holistic approach to viewing performance, KBEMS permits all of a
system’s parameters to be measured simultaneously. The findings showed
that this holistic approach used for a complex system such as a hospital
provides a better understanding of organizational change. Kanji’s use of
CSFs to measure a wide variety of quality concepts enabled a comprehen-
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sive and detailed assessment of the critical areas to be performed, compari-
sons to be made, and progress to be monitored. It highlighted performance
gaps and problems and pinpointed areas where improvement is required,
while providing a methodology to evaluate progress toward organizational
excellence.

The results also provided empirical support to the TQM philosophy and
the notion that applying quality initiatives that are grounded in TQM, such
as the JCI standards, leads to improvement in perceived organizational per-
formance. The findings showed that 15 months after the implementation of
JCI standards, the perceived OPI of the hospital improved by 49 %.

In the healthcare field, it is difficult to isolate business excellence mat-
ters from healthcare outcomes. Kanji’s model isolates specific kinds of
benefits by focusing on TQM’s effect. In a sense they are management
benefits in general, while JCI’s international standards are quite different,
since they are either directly or indirectly linked with patient care, patient
safety, the effective treatment of patients, and the requirements of services
by healthcare organizations.
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Developing Sustainable Competitive Advantage
through Operational Excellence and Adaptation
Excellence with Value-Innovations

Kostas N. Dervitsiotis

University of Piracus, Athens, Greece

In a relatively stable environment most organizations can develop a strate-
gic plan with a clear focus and direction. Its successful execution can
achieve strategic goals mainly through operational excellence. However,
when change in the external environment is rapid and outcomes cannot be
anticipated, leadership must shift its priority to the exploration of new
value opportunities and systematically experiment to see what works and
what does not. Under such conditions what matters most is the capability
to experiment efficiently, to test and to adapt to an environmental context
undergoing significant change.

Leadership under these conditions must pursue a balance between the
need for short-term earnings with an effective exploration of new opportu-
nities and threats, as changes in customer preferences rearrange the com-
petitive landscape. The quality of the value-innovation process will be
determined by the creativity, talent and (tacit) knowledge of an organiza-
tion’s employees, rather than the effectiveness and efficiency of the con-
ventional supply chain which delivers its products and services.

1 Environmental Changes and Systemic Thinking

During the post-war era we witnessed the development of a powerful arse-
nal of management methods and tools for performance improvement
which served most organizations well. During the 70s and 80s a remark-
able confluence of significant developments in technology, government
policies about industry deregulation and the spread of global trade in-
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creased at a rapid rate the number and frequency of interactions among
domestic and global players, creating a new unfamiliar set of prevailing
conditions. As a result, the environmental context became more and more
complex and uncertain. For a long time highly successful companies
(IBM, GM, US Steel and many others) found themselves unable to cope
with emerging smaller competitors.

This paper examines how systemic thinking guided by inspired leader-
ship can enhance an organization’s capability to explore emerging business
landscapes that cause value to migrate to different sectors of the economy
as a result of shifting customer preferences (Slywotzky 1996). The ap-
proach for doing so requires sensing when there is a dramatic environ-
mental change under way and then introducing and testing multiple value-
innovations.

2 The Character of a Value-Innovation

Rather than seeking continually to introduce something simply new, busi-
ness firms that want to develop a strong competitive advantage seek to fo-
cus on the kinds of innovations that aim to improve both the value offered
to potential customers and to reduce the cost for its purchase and use. This
is depicted in Fig. 1.
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Innovations
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Innovations for both:
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Innovations for

value increase < °

(over-design)
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Fig. 1. Value-innovations aim simultaneously to increase value and reduce cost
(adapted from Kim and Mauborne 2005, p. 16)
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Focusing on innovations that increase only a product’s value might make
products or services most attractive to the demanding customers that al-
ways seek the best there is. These customers are not especially sensitive to
price and will pay for maximum performance or other quality attribute, es-
pecially in consumer goods. The result is often one of over-design, in that
its features go beyond what most buyers can make effective use of, be that
a personal computer, a stereo system or a super luxurious automobile. The
problem here is that these customers are only a small segment of the total
market which can accommodate only a few competitors. In terms of the
potential for a large sustained revenue stream, their prospects are limited
and the risks of a new competitor overtaking them especially in high-tech
industries are considerable.

3 The Development of Sustainable Competitive
Advantage

An organization in a free-market economy, especially one that is becoming
increasingly global, aims to achieve its strategic goals on the basis of a
competitive advantage. Barney states that “A sustainable competitive ad-
vantage is one in which the company implements a value-creating strategy
that remains unique despite attempts at imitation by current and future
competitors” (Barney 1991). This means that the organization is capable of
offering greater value to buyers in its industry that have a choice from sev-
eral alternatives.

We must emphasize that the value offered to customers by products or
services is determined by the customers themselves. As such it may in-
clude:

Better quality, i.e. increased functionality, reliability, safety, etc.
Lower price for comparable quality level

Faster delivery when quality and cost are the same

Easier use

Greater customer satisfaction

Provision of good after sale support

The cost of products or services from the producer’s supply chain is de-
termined by:

1. The direct cost for materials, parts, labor, overhead, etc.

2. The indirect cost of conducting all the transactions related to com-
munications and coordination of all the necessary activities among
the internal and external parties involved.
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The most recurrent mistake made by successful organizations is the failure
to assess the impact of ongoing changes on their customers and stay with
the same strategy assuming continuity in environmental conditions. In
what seems the rational thing to do, considering the cost structure with big
overheads imposed by their large size, they keep making products that of-
fer, albeit temporarily, the most attractive profit margins, by investing in
incremental improvements that satisfy their most demanding customers.
As a result they often pay little or no attention to the moves made by new
competitors operating with a new strategy based on some disruptive inno-
vation that gradually eats away their market share (Christensen 1998).

The impressive reduction of a firm’s transactions costs since 1980, as a
result of the rapid advancements in computers and telecommunications has
created the foundation for the outsourcing of business activities. Outsourc-
ing in 2004 reached $382.5 billion, increasing at annual rate of 11 %, thus
expected to account for $641.2 billion of outsourcing business to countries
of East Asia and East Europe by 2009 (Kutschera et al. 20006).

In periods of rapid change the focus for most business firms must shift
from meeting profitability targets to the need for survival in the face of in-
tense competition at a global scale. The conventional approach of cutting
costs through extensive employee layoffs, plant closures, outsourcing to
low-cost countries or increasing productivity with new technologies, does
not address the fundamental challenges posed in the era of globalization
through networked economies. What is primarily needed is the develop-
ment of new capabilities that enhance the continual development of inno-
vations that offer maximum value to customers and other stakeholders.
Such a new strategic response demands the significant improvement of the
quality of an organization’s value-innovation process.

New innovations are most often introduced and visible in new products
or services. To attain higher levels of quality and productivity the above
lead to new innovations related the processes used. However, as environ-
mental conditions change, the need for survival and adaptation increases
the pressure for new innovations in an organization’s business design in
the form of new structure, interconnection of functions, processes and how
an organization conducts its business, i.e. its business model (see Fig. 2).

For an organization to survive in an environment with rapid change,
leadership must shift from a conventional (top-down) strategy which was
formerly successful to an emerging (periphery-to-centre) strategy, by at-
tempting to sense the potential impacts of changes manifested as new
threats and opportunities, and interpret how these will affect its present
structure and mode of operation. Those working at an organization’s
boundary or edge usually function as the “value-sensors” that first detect
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how customer preferences shift based on changes in customer needs and
the appealing novel offerings by new or existing competitors.
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Fig. 2. Value-innovations for products, processes and organizational design
(including business models)

Under conditions of rapid change, the conventional previously strong ca-
pabilities for developing and holding on to a unique competitive advan-
tage, based on quality, productivity, or rapid response (time-based
competition) for operational excellence are no longer sufficient because
the key to survival and success now depends on the quality of an organiza-
tion’s value-innovation process (see Fig. 3). The only way to explore what
will work or not as customer preferences change is a systematic way to ex-
periment with innovations carried out in parallel with the execution of the
current strategy that must provide the short-term earnings to keep a firm
afloat.

Depending on how well the initiatives for experimental “actions-on-the-
margin” succeed, leadership can then proceed with staged-investments for
the more promising ones, while dropping those that have no impact in the
new business landscape.
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Fig. 3. The value-innovation process as the engine for developing competitive ad-
vantage

4 Analyzing the Value-Innovation Process

To address the challenges posed by rapid changes in the environment, ef-
fective organizations have understood the critical contribution made by
developing a high quality value innovation process. This must be under-
stood as an organic feature of the way an organization functions, rather
than as something assigned to a group of specialists. Our understanding of
the value-innovation process is best understood by examining innovation
as a system described by its basic components, i.e. its desired outputs, nec-
essary inputs, the process that converts inputs to outputs and the metrics
we generally employ to evaluate its contribution (see Fig. 4).
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Fig. 4. The key-aspects of a value-innovations system

4.1 Desired Innovation-Process Outputs

The outputs of a value-innovation process refer to whatever specific tangi-
ble or intangible items that will enable an organization to develop a com-
petitive advantage in order to benefit its key stakeholders and adapt to
ongoing changes in its environment.

The most visible outputs refer to new products or services that offer new
functionality or other attributes that enhance customer perceptions of the
value they receive for the price they pay. Apple’s iPod is an example of an
outstanding product-related value-innovation for customers of portable
music players, widely acclaimed for its ease of use, quality of sound re-
production and memory capacity. Having sold over 50 million units in a
few years and contributing significantly to Apple’s revenues and profits,
along with raising the company’s stock is indicative of how well it satis-
fied all key stakeholders.

Sometimes the value-innovation output of a firm may be related to an
organization’s production or other processes. This was the case with the
development of mini-mills that made it possible to produce steel from
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scrap iron and by improving with time product quality they managed to
grab an enormous market share from most major integrated steel produc-
ers, such as US Steel, most of which went out of business.

In periods of rapid change one of the most important types of value-
innovation for long-term impact is related to an organization’s business
design, i.e. its architecture and business model. A good example of this
type is the business design developed by DELL for making computers to
customer specifications and direct delivery using as the key customer in-
terface initially the postal system and later the internet. Another one is that
of amazon.com that changed worldwide how people select and buy books,
DVDs, etc. using the web.

4.2 Necessary Value-Innovation Process Inputs

For a value-innovation process to generate the desired outputs described
previously, it must have the following set of inputs as the critical enablers
for new knowledge creation:

1. Inspiring Vision: This refers to a road map that describes (a) an or-

ganization’s present circumstances, i.e. the present reality or the
world its members live in now, (b) the desired future circumstances
its members would want to live in and (c) their assessment of the
knowledge they must seek and create to make the transition from the
present to the future possible.
Specifying parts (b) and (c) often require new language to probe new
concepts and methods not available in the organization’s current vo-
cabulary. The need to develop such a vision for the future is essential
not only to stimulate concerted efforts for new innovations, but also
as the guiding light or “North Star” in the process of strategy formu-
lation.

2. Effective Conversations: The process of developing value-inno-
vations requires seeking or creating new knowledge. Doing so must
engage an organization’s members in conversations within project
teams that facilitate exchanging their individual knowledge, some of
which is explicit in some recorded form easily available to others, but
most of which is tacit, i.e. deeply personal derived from one’s own
learning and experience over a long period of time.

As seen in Fig. 5 conversations play a vital role in organizational life
(1) to build personal relationships that foster trust, (2) to resolve con-
flicts and (3) to coordinate the activities in implementing a strategy
and related action plans. However, their importance is even greater in
periods of rapid change when the development of value innovations
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becomes critical for survival and adaptation (Cohen and Pru-

sak 2001).
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Fig. 5. How leaders and managers spend their time at work (Mintzberg 1973)

3. Knowledge Activists: To be successful in developing value-inno-
vations, an organization needs to have people assigned with the role
of facilitating the five essential steps in new knowledge creation, de-
scribed in the next section. Knowledge activists are the knowledge
evangelists and proselytizers in the system and they may reside at any
level with sufficient authority to engage others in knowledge creation.

4. Creating the Right Context: The right context for value-innovations is
the one that enables knowledge creation. Considering that unlocking
tacit personal information is at the heart of enabling the development
of new innovations, creating the right context involves setting up the
common shared physical or virtual space that allows members of a
project team to exchange their personal knowledge which is relevant
to their project objectives.

5. Globalizing Local Knowledge: This is the task of making the knowl-
edge developed by smaller specialized groups available to the mem-
bers of the organization at large. This must be done in ways that
allow knowledge to cross functional or departmental boundaries, or-
ganizational levels and thus provide all project teams within a firm
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the means to develop more knowledge, pushing the envelop for the
capability of future value-innovations.

5 The Process Steps for Knowledge Creation Leading to
Value-Innovations

Having secured the necessary inputs for enabling value-innovation, the
process requires completing the following set of steps presented in Fig. 6
(Krogh et al. 2000).

The value-innovation
process

Sharing
tacit
knowledge

Conversations Conversations
Cross- .
Creating

Step 5|| leveling a concept Step 2

knowledge
Convers% Conversations

& — Justifying

Building a ’
Step 4 prototype Conversations| the Step 3

~—__¥| concept

Fig. 6. The process steps for knowledge creation leading to value-innovations
(adapted from Krogh et al. 2000, p. 9)

5.1 Step 1: Sharing Tacit Knowledge

Recognizing that knowledge is more than data placed in context or a set of
tools, but something that has meaning to each one of us as a human being
implies that knowledge encompasses our beliefs as individuals or groups
and is intimately related to action. As stated elsewhere, a carpenter’s
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knowledge is more than a toolbox, but the capability from personal learn-
ing and experience to use it properly for the task at hand.

To enable all parts of an organization to engage effectively in develop-
ing value-innovations the most crucial step is making it possible for indi-
viduals in the project teams set up for this purpose to share their tacit
knowledge with others. Unlike explicit knowledge in forms that can be
easily stored or communicated as documents, drawings, video files, etc.
tacit knowledge is deeply personal reflecting an individual’s cumulative
personal study, and learning, closely tied to one’s senses, bodily move-
ments and experiences.

Sharing tacit knowledge of complex tasks and concepts is the most criti-
cal component in stimulating creativity to develop new ideas that lead to
value-innovations. It can be accomplished through the socialization of the
members of a team which forms a “microcommunity” of knowledge
(Wenger et al. 2002). It can be shared through direct observation, observa-
tion and narration, imitation, experimentation and comparison and joint
execution (Krogh et al. 2000). It is like being asked to teach someone how
to ride a bicycle. It requires physical proximity and time, a high degree of
interdependence among a team’s members and an enabling environment
that cultivates shared values and trust. The lack of such conditions that
create an “enabling organization” has been perhaps the main reason that
most firms cannot assume a leadership role in their industry, as imitation is
much easier than genuine value-innovation.

5.2 Step 2: Creating a New Concept

Developing a value-innovation requires the previous development of a new
concept in response to an existing or emerging new human need. The
process of concept creation is the response to such a need by an individual
or a team whose members have appropriate tacit knowledge and expertise.
Through their constructive interaction these members manage to external-
ize their shared experiences, shared practices and knowledge to express a
new concept from existing ideas that promises to address the need identi-
fied in earlier stages. Examples of such concept formation include the one
related to the innovations for the iPod, or that for Sony’s Walkman, whose
president Akio Morita wanted while traveling by plane to listen to his fa-
vorite music without disturbing fellow passengers near him.

The success of the highly creative concept formation phase depends
heavily on the skills already developed within a firm for using figurative
language, relying on metaphors and analogies to describe something that
does not yet exist.
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5.3 Step 3: Justifying the New Concept

Once a new concept has been expressed, it must be evaluated by all those
that will be affected by its realization. This evaluation step needed to jus-
tify the new concept initially begins by those in the organization that will
assume the responsibility to make it happen, using both qualitative and
quantitative criteria to assess its future appeal, by asking whether it ad-
dresses effectively the stated needs that triggered its articulation. The crite-
ria invoked relate to the new concept’s fit with an organization’s values,
vision and strategy and the extent to which it addresses the needs of stake-
holders, i.e. customers, employees, suppliers and shareholders. It is prefer-
able to avoid evaluating a new concept on the basis of its contribution to
the firm’s current strategy, as this might lead to its early dismissal for lack
of fit to the existing competitive landscape, even though it might open up
new opportunities and enable the firm to assume a leading role in a new
competitive arena.

A new concept representing new knowledge, which is always a social
construction tied intimately to people’s emotions and experiences, must be
also evaluated and justified to account for such emotions and experiences
of those affected by it. In general, the justification of a new concept always
requires rich and diverse language skills to support the opinions expressed
for or against. In this sense, it is helpful to visualize and express as clearly
as possible in what ways the market or society will change as a result of in-
troducing a new concept. Quite a few important innovations are developed
for use in one area and later on thrive when applied to a different field. The
invention of the microprocessor was initially intended for use with com-
plex machine-tools, before realizing its potential for computers and other
products.

5.4 Step 4: Building a Prototype

Once a new concept has been justified, the team proceeds with the con-
struction of a prototype which is the physical embodiment of the new
knowledge it represents. A prototype can assume various forms, from sim-
ple drawings or clay models to more sophisticated CAD-CAM representa-
tions that enable desirable changes on its initial proposed features. This not
only allows for its visualization by all concerned but it also creates quick
feedback loops among the departments and employees that will be called
upon to make it available for commercial use. Furthermore, building and
improving the prototype for a new concept helps point out possible design
flaws that should be removed before proceeding to large scale production.
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The availability of new technologies that enable fast e-mail exchanges,
videoconferencing and online feedback, say from test-groups of potentially
future customers, as Toyota did with Lexus in the 1990’s, make it possible
to test and refine sufficiently proposed prototypes, so as to minimize unde-
sirable design flaws or concept limitations by returning to previous design
phases.

5.5 Step 5: Cross-leveling the New Knowledge

As new knowledge is developed and embodied in a prototype and the fi-
nalized product specifications for a new concept, it is important to make it
available and useful to other parts of the organization. This process of
cross-leveling the acquired new knowledge is the engine of developing or-
ganizational capital that will enable a firm to develop and maintain a sus-
tainable competitive advantage. It is this kind of knowledge which
represents a firm’s collective intelligence which cannot be imitated by its
competitors.

To build and grow a firm’s organizational capital, management must en-
sure that:

1. The time between creating such knowledge and making it available to
other parts of the organization is shortened as much as possible

2. The new knowledge created is properly documented and saved

3. The members of the organization are encouraged to apply the new
knowledge to other activities and initiatives leading to value-
innovations

An essential requirement for all the above is the existence and continual
updating of appropriate data banks that can be easily accessed by all mem-
bers engaged in the value-innovation process.

6 Assessment of Proposed Value-Innovations for the
Exploration of Emerging Opportunities with Staged
Investments

For organizations operating in environments with rapid change the need to
explore emerging new opportunities and threats with experiments that in-
volve “actions-on-the-margin”, concurrently with its presently ongoing
activities, requires a structured process of staged investments. Leadership’s
objective in this situation is to assign priorities to selected initiatives for
new products or processes, based on the expected level of risk and the
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amount of investment required to proceed in successive stages of devel-
opment. The matrix in Figure 7 can be used to position each proposal on
the basis of (1) the expected reward from its full implementation, which
can be immediate, medium- (2-3 years), or long-term (more than 3 years)
and (2) the risk level of the project based on an assessment of the degree of
familiarity or uncertainty of the undertaking.
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(Uncertain) @
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o new participants
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. Number of initiatives
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Risk | (2-3 years) (>3 years)
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Timing of rewards

Fig. 7. Assessment of initiatives for the exploration of emerging opportunities
(adapted from Bryan 2002, p. 25)

A new project has a low risk of failure when the existing distinctive
knowledge residing in the organization is superior to that of competitors.
In this case management must make the needed investments in the ongoing
or new initiatives. A project’s risk level is medium when competitors pos-
sess distinctive knowledge superior to our own, in which case the proper
action is to initiate a small- to medium-size investment to gain sufficient
familiarity. The risk level is considered high when the probability of suc-
cess is difficult to estimate and the proper action for management is to
make only a small investment to develop enough familiarity for further
evaluation later on.
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7 Key Metrics to Assess the Quality of the Value-
Innovation Process

Like any other process expected to contribute to an organization’s strategic
goals, in periods of rapid change the vital process of developing value-
innovations must be periodically assessed with an appropriate set of crite-
ria. Among the most widely used criteria we have:

1. The speed to market in introducing a new product or service
2. The percentage of revenue from new products

3. The level of project risk

4. The project milestone progress

5. The project kill rate

6. Others

Depending on the environmental context, the above are weighted accord-
ing to their expected contribution to competitive advantage. Sustaining in-
novations which involve small improvements can be introduced at a faster
rate, especially for high-tech consumers goods, such as laptops, digital
cameras, etc. because they do not require big changes in the current busi-
ness model. However, disruptive innovations like the PC or the cell phone
which create new markets, or the mini-mills for existing markets, require
longer periods to take hold and be accepted as viable more attractive op-
tions.

At one extreme we have innovations based on over-design introduced to
offer only greater value to “under-served” customers. However, these cus-
tomers represent only a small segment of the total market which can ac-
commodate very few competitors. In terms of the potential for large
sustainable revenue stream, the prospects are limited and the risks of a new
competitor overtaking them, especially in high-tech industries are consid-
erable. At the other extreme of seeking to develop innovations mainly for
the reduction of product cost, there is the risk of placing the product in a
different quality segment of the market by stripping away features that
change customer perceptions of the value offered.

The impact of a significant value-innovation can be portrayed in a
“strategy canvass” which highlights the differences between business
models for low-cost producers (LC’s) and differentiators (DF’s) that create
distinctive customer-value perceptions (Kim and Mauborne 2005). A strat-
egy-canvass representation can show the comparisons of a proposed value-
innovation on key performance attributes versus those of the low-cost and
high-price differentiator strategies of the main competitors (see Fig. 8).
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Fig. 8. Connecting strategy with value-generating capacity of business design
(adapted from Kim and Mauborne 2005, p. 38)

8 Leadership Aiming for a Balance Between Short- and
Long-term Goals

In the industrial era operational excellence as a strategic goal reigned su-
preme. It was in this period that most performance improvement ap-
proaches, such as TQM, reengineering and others were introduced, refined
and adopted by organizations worldwide. However, in today’s environ-
ment of rapid change leadership must continually try to balance the need
for (1) operational excellence (the conventional component) that enables
effective strategy execution to ensure short-term earnings with (2) excel-
lence in adaptation (adaptive component) to new conditions that ensure an
organization’s survival and success.

In engaging leadership’s conventional component, when the environ-
ment is stable and reasonably predictable, the focus is mainly on line-
management activities to meet short-term earnings expectations. This in-
cludes mainly transformational and transactional activities for processing
materials and routine information. The dominant issue in this case is cost
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minimization and is addressed by increasing the efficiencies of scale, scope
and skills, as in organizations of the traditional economy. Standardization,
uniform procedures, substitution of humans by machines, and outsourcing
(or offshoring) can be used to minimize costs. The most important re-
quirement for effective strategy execution is the need for variation in in-
frastructure processes to be minimized. A basic principle in TQM is that
no process can be improved unless it operates in a stable condition (Dem-
ing 1986).

When the environment is changing rapidly and demand and customer
preferences are not predictable, engaging the leadership adaptive compo-
nent shifts the focus to creative professionals, rather than line management
personnel, for the development of value-innovations that are likely to lead
to long-term creation of wealth. Under these conditions distinctive knowl-
edge becomes the new competitive weapon and tacit human interaction
activities which ensure the effective exchange of tacit knowledge take pri-
ority over transformational and transactional activities. The latter can now
be more easily outsourced globally to reduce the cost of new products and
services. In this manner the organization gradually becomes a part of the
larger interdependent and often global in scope “network economy”.

The key objectives in periods of rapid change become the survival and
success of the organization through effective adaptation. This is achieved
by optimizing rather than minimizing the variation in all processes in order
to exploit diversity in developing value-innovations. One of the most pow-
erful sources of innovation has been the study of an unexpected process re-
sult (Drucker 1985). By improving the quality and quantity of tacit human
interactions, which determine the sharing of common values and vision in
a climate of high trust, it becomes easier for members of work teams to ex-
change their valuable tacit knowledge in projects set up to develop value-
adding innovations (Dervitsiotis 2006). Rather than emphasizing profit-
ability the key criterion of performance in periods of rapid change is the
achievement of landscape fitness which provides the flexibility to adapt as
needed to emerging conditions.

The complementarity of the conventional and the adaptive components
in the way an organization and its leadership seek to achieve key objec-
tives resembles that of the “Yang” and the “Yin” in the Tao philosophy.

9 Conclusions

As the pace of change in today’s environment accelerates, operational ex-
cellence in executing well a firm’s current strategy is necessary but no
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longer sufficient for survival and success. The speedy introduction by
competitors of new innovations for better products and services continu-
ally transforms the competitive landscape. The only way to develop a sus-
tainable competitive advantage depends on the capability of an
organization’s to explore new opportunities by developing a high quality
value-innovation process. In this way a firm can satisfy changing customer
preferences that demand products and services that offer more value for
less cost. The advances in technology have made it possible for small and
large competitors to enter established markets in a global economy. As a
result, the introduction of both sustaining and disruptive innovations as-
sisted internally by the use of advanced software for seeking and exchang-
ing new knowledge and with the internet for the conduct of e-commerce,
has forced many previously successful large organizations to lose their
market share and yield their leading positions to smaller, faster and more
innovative competitors.

Value-innovations as a source of competitive advantage are not re-
stricted to the visible forms we see in new products and services, but ex-
tend to the multiple processes of global value networks and to new
organizational designs that make an organization more flexible and robust
in the face of rapid change. For such conditions, a sustainable competitive
advantage is achievable primarily through an organization’s capability to
innovate effectively and efficiently developing new knowledge and the
skills required to do so on a continual basis.
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A fundamental element for the sustainable long-term success of any or-
ganization is an effective improvement program. Six sigma is a powerful
improvement methodology that, if correctly implemented, can be an im-
portant component of a management system aimed at sustainability. How-
ever, a successful implementation of six sigma is not an easy task, in this
paper we share our experience after five years of extensive six sigma train-
ing and consulting in Spain and South America. We are responsible for a
Black Belt open enrollment training and deployment course offered by the
Technical University of Catalonia (UPC) in Barcelona, San Sebastian and
Santiago de Chile. In addition to presenting some of the lessons learned
throughout this experience, we comment on two aspects of the use of the
methodology that we believe may affect the future of six sigma: the extent
to which statistics must be included in a Black Belt training course and the
amount of guidance that needs to be built into both the tools to be used and
the DMAIC (define, measure, analyze, improve, control) methodology, in
order to obtain the maximum possible benefit with the least possible effort
from the six sigma process. We finish with some conclusions.

1 Sustainable Improvement

According to Juran’s well known definition, improvement is a systematic
and organized activity aimed to correct all types of deficiencies created in
our processes, products and services because we have not been capable to
plan them perfectly (Juran 1989). It is then clear that sustainable success of
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an organization depends heavily on the rate of improvement that it is able
to maintain. This has been widely recognized and in consequence im-
provement has been an important part of all holistic approaches to man-
agement.

Since the 1970s, many different improvement methodologies have been
used, and all of them share Juran’s old idea that improvement takes place
project by project and in no other way. To carry out improvement projects
three elements are needed: an organization able to identify projects, assign
them to teams and support them throughout the process; a method (road-
map) to be followed by teams — it has always been some adaptation of the
scientific method, frequently called PDCA (plan, do, check, act) — and a
toolbox — sometimes bigger, sometimes smaller but that at a minimum in-
cluding the so called “seven tools” (as known from KAIZEN) — to be used
along the process.

The results of this variety of somewhat similar improvement method-
ologies have been diverse. A compendium of lessons learned, good prac-
tices and new elements has been evolving into the six sigma business im-
provement strategy (a good reference for six sigma is Pande et al. 2000). It
was introduced by Motorola in the 1980s and adopted (and adapted) very
successfully by General Electric and other large corporations in the 1990s.
Since then it has gained great popularity.

At the organizational level, six sigma advocates for establishing a group
of top executives and upper managers in charge of improvement. Their re-
sponsibility is to launch, coordinate and institutionalize improvement goals
and plans. They are in charge of: establishing a project nomination and se-
lection process, establishing a team selection process, providing resources
— including training —, assuring implementation, establishing a progress re-
view process and assigning a sponsor (usually called champion) and a
Black Belt (BB) to each project. The champion is an upper manager re-
sponsible to follow closely the project assuring its success, and the BB is a
person in charge of leading and facilitating the team that has been espe-
cially trained in the six sigma improvement process and the extensive six
sigma toolkit (Hoerl 2001; Pande et al. 2000). Six sigma theory advocates
for BBs being full time dedicated to the program, however in most compa-
nies it is a part time job. People with a shorter training are called Green
Belts (GB), they may be team members of projects led by a BB, or leading
simpler projects following the same process.

At the improvement process level six sigma is well known for the acro-
nym DMAIC that stands for “define, measure, analyze, improve and con-
trol”. The aim of the define phase is to review that the chosen project is
important and define the objective in view of the voice of the customer and
the impact on the business. The measure phase includes the tracking of key
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process output variables quantifying the process capability of these vari-
ables, gaining insight into the process behavior and assuring the effective-
ness of measurement systems. The analyze phase’s objective is to establish
clear and scientific relationships between the process controllable variables
(Xs) and the process critical outputs (Ys). The improvement phase’s aim is
to develop a remedy — in view of all things learned about the process at
hand during the measure and analyze phases — and verify its effectiveness.
Finally the control phase is aimed at institutionalizing controls to hold the
gains and making a balance of the project.

The BB’s toolbox has a lot of tools, many of them statistical. One of the
characteristics of six sigma is that it includes a lot of guidance on which
tools to use at each phase. It will be argued in this article that in general the
toolbox contains too many and too sophisticated tools and that in some
programs guidance has been converted into a closed prescription.

The key focus of all six sigma programs is to optimize overall business
results and thus, in some instances six sigma has been seen as a substitute
from the holistic approach to management represented first by TQM and
later by the excellence models (Bisgaard and De Mast 2006). In our view
six sigma is not more and not less than a very powerful improvement
methodology that has inherited a lot of good practices — especially the ones
related to the management and organizational aspects needed to make it
work — from its predecessors. Thus, six sigma cannot be seen as a substi-
tute for the much needed holistic approach to management (Zink 2007) —
not only because it is too much related with a narrow understanding of
“quality” (Zink 1997).

2 UPC’s' Open Enrollment Course

In the late 90s we were giving talks, making presentations and writing arti-
cles in Spanish industrial magazines about six sigma, while managers
looked at six sigma with reservation and a half smile asking: “Are you se-
riously telling us that these Americans are playing karate belt games and
getting results? This will never work here.” Meanwhile some companies,
GE Spanish divisions, Alstom Transport and Sony among them, had seri-
ously started implementing six sigma. Even though overall figures have
not been publicized, they assured that they have attained excellent bottom
line results.

' UPC: Technical University of Catalonia
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In July 2000, Sony, who was using our Industrial Statistics book to train
their BBs, invited us to give a talk at a BB recognition session. Many of
their local suppliers, in general small companies, were present and they
asked us to start an open enrollment BB training course. Sony was using
an American consultant; however, their suppliers could not afford this!
This was the start of our open enrollment BB course (already ten editions
with almost 200 attendees, delivered in two Spanish cities and in Chile).

2.1 Starting Points

The following starting points were identified as the main characteristics of
the UPC six sigma course:

e Rigorous training but with a somewhat lower statistical content than the
“standard Black Belt” courses in the US

e Projects, preserving confidentiality when required, form an integral part
of the course; these are not, however, compulsory, although only those
presenting a successful project will be UPC Certified Black Belts

e Mixing people of various backgrounds and interests

e A certain emphasis on SMEs, since this is a Spanish market need. In this
respect, Snee’s and Parikh’s presentations at the ASQ (American Soci-
ety for Quality) Six Sigma Conference were both inspiring and reassur-
ing for us (Snee and Parikh 2001)

e To train BBs to meet the organizational challenges of six sigma imple-
mentation by themselves (they will often have nobody else in the com-
pany supporting them), while providing the skills necessary in order to
lead a DMAIC project

e Presentations and experiences from experienced BBs from different
companies

e One session for top managers of the companies sending BB candidates.

This last point was discontinued after the third edition of the course. The
idea to give sessions for top managers seemed to be very good “a priori”
but reality was that attendance was scarce; they always had last minute
important issues which prevented them to attend. Only two, respectively
one top manager showed up in the three editions in which this activity was
included. Feedback was in all five cases very good.
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2.2 The Elements of the Program

We have tried different (though relatively similar) schemes and sort of sta-
bilized on a total of 120 hours divided into ten twelve-hour sessions (Fri-
day and Saturday morning) over four or five months. The idea is to seek a
compromise between working time and free time dedicated to the training,
so that the program is attractive to both management and employees. The
four/five month period (usually from February/March to June/July) is, of
course, to allow time to develop the improvement project that is presented
at a special session in late September.

The reduction in classroom hours with respect to what may be consid-
ered a “standard BB training course” (Hahn et al. 2001 and Hoerl 2001) is
accomplished both by a reduction in content and by some extra homework.
The topics omitted are: designs at more than two levels, response surface
methodology and advanced analysis of variance. Other topics are slightly
shortened. From the very beginning we incorporated two topics: four hours
on how six sigma should be implemented (roles and tasks, possible pitfalls,
what to do at the beginning, how to select projects, etc.) and some atten-
tion to lean concepts and tools, mainly the emphasis on streamlining proc-
esses?.

2.3 Attendance

The average attendance of the course was between 15 and 20 people com-
ing from a variety of sectors (Fig. 1), almost 70 % from SMEs, and of
course with very different backgrounds.

Sector
22 %

42 % [ Automotive
O Services
I Consultants
I Others

Il Electronic

1%

7%

18 %

Fig. 1. Students per sector attending our six sigma courses

2 Detailed information about content and structure can be found at
http://www.upcq.net (in Spanish)
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This mixture, which in many ways is beneficial and enriching to all par-
ticipants (given the high degree of business cross-fertilization), also causes
some problems, mainly related to different background levels, various po-
sitions and responsibilities in their companies and different degrees of top
management involvement.

3 Lessons Learned from Black Belt Training in Open
Enrollment Courses

The fact of mixing people from different companies, situations and inter-
ests must be taken into account in deciding how to effectively “produce”
people able to act as a BB. The following are the main points we have
learned in this respect.

3.1 Guides and Guidance

On many occasions the person attending the course is going to be the six
sigma “expert” at his company. She or he will therefore be confronted with
all future questions without further assistance, and this causes in many oc-
casions some degree of insecurity.

The six sigma training process is a unique opportunity to teach useful
techniques to interested people who will have the immediate opportunity
to try them out in their jobs. In this sense, they are looking for clear guid-
ance on the steps to be followed. They would like to have a very clear list
of “what” to use (which tools) and a very detailed step-by-step procedure
describing how to use them at each stage of the DMAIC sequence. In addi-
tion they would like to have “perfectly” defined frontiers between the
steps.

Satisfying this need is crucial, more than we originally thought. We
therefore recommend:

e Clearly establishing the steps of the methodology by giving clear defini-
tions, frontiers, and “this step is finalized when...” lists

e Giving clear instructions on statistical tools; in other words: when to use
them, how to use them, the software to be used and how to interpret the
output

¢ In this context it is of course a very good practice — and one that we fol-
lowed with insufficient emphasis in the first edition of the course — to
name and define the content of the course after each of the five steps of
the methodology, and set the completion of this step in a real project as
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homework; in our courses, the students’ projects tend to take longer than
the course, probably because many of them are not “full time” Black
Belts

The problem is that guidance — if excessive, as it is often the case in BB
courses — can convert the methodology into a closed prescription and an
oversimplification of real world problems. The line between roadmaps,
guides and step-by-step procedures and closed prescriptions is thin. We
have seen BB candidates trained by famous US consultants desperately
applying tools that they know are not appropriate for the project at hand,
but that were needed to qualify for the BB certification. When roadmaps
contemplate a unique, must-follow road they can not only lead to an ineffi-
cient use of resources, and reduce the scope for ingenuity, but they can
also undermine the credibility of the program.

The real aim of this unique training opportunity — in terms of time, ef-
fort and resources devoted — should be to provide a framework and a
methodology to encourage human ingenuity and increase the capacity to
learn and improve.

Of course, the solution is to give clear concepts (make sure that people
understand the whys behind the method and the tools) and give as many
examples as possible. In addition it is important to offer plenty of exercises
for the participants to feel comfortable with the process and see that it
works in practice by achieving good and motivating results. In this respect,
class exercises such as catapults® and helicopters* are fundamental for
teaching the statistical tools and concepts (an excellent example of this can
be found in the paper of Box and Liu 1999), and also partly for practicing
the steps of the DMAIC methodology. Interiorizing and gaining confi-
dence with these steps, together with the skills for conducting and facilitat-
ing working groups is, in our opinion, so important that we have developed
a specific game for this purpose.

3 Tt is an “almost standard” in six sigma courses to have teams improving a proc-
ess of throwing balls with a catapult, where the ball distance is the critical out-
put (Y in six sigma language). This exercise allows to practice several concepts
(data driven decisions, variability, clear responsibilities etc.) and tools (obtain-
ing a reliable measurement system, brainstorming, cause and effect as well as
statistical tools including design of experiments and process control).

4 The idea of this exercise is similar to the “catapult”, but is realized by construct-
ing paper helicopters. The critical process output is the time the helicopter takes
for falling from a given height. The article of Box and Liu (see references) in-
cludes a drawing of the helicopter and a description of the methods and tools
which are used to improve it.
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Therefore, the exercises should be simple, challenging and tailored to the
steps described in the theory, while leaving room for the participants’ in-
genuity. In some of the exercises we used in the first courses we were
guilty of providing both a lack and an excess of guidance; even today we
are not sure of having found the right balance. Obviously this is not easy,
and the thin line that divides “required guidance” from “closed prescrip-
tion” is different not only in different cultures but also regarding different
people. When buying a new appliance some will carefully read and follow
the instructions, while others will just try and make it work out of the box.

3.2 Linking Theory and Practice — Beyond Exercises and
Games

It is also relevant to stress the importance for both, the learning process
and the involvement of top management, of developing a project of value
to the company the participant is working for (Bisgaard 1999; Snee 2001).
In our courses not all companies sending candidates are launching a seri-
ous six sigma program. Some are just considering the possibility and gain-
ing knowledge in order to make a better and more informed decision,
while others are running some type of pilot scheme. Knowing the situation,
we tried to gain a better support from the management of our BB candi-
dates by dedicating a special free session to them, as mentioned above we
stopped the practice for lack of top management attendance even though
we still think that this is a useful idea. This was a four hour session, dedi-
cated to explain the basic aspects of six sigma organization and the aims
and roles of top management. We enjoyed the help of the general manager
of GE Capital Bank® Spanish division.

In our course, which is made up of both people from companies starting
to implement six sigma and people interested in learning about it for
mainly personal reasons, it was difficult to establish a project follow-up
system that took into account the added value of sharing experiences and
the need for individual counselling. We tried to provide support to all those
who needed it in order to continue their projects, without boring those not
developing a project and without taking too much time out of the regular
course hours.

We dedicated time to follow up project-homework on an individual ba-
sis. There are several reasons for this: some aspects of the projects may be
secret and participants would prefer not to discuss them in public; other
times it may be difficult for them to recognize in public that their project is

5 The division changed its name and is now called GE Financial Services.
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not going very well or that they have made mistakes. This type of personal
support, that is a time consuming activity, is much appreciated by our stu-
dents. A warning here is that the line between giving BB candidates advise
for their project and acting as a consultant is also thin, and some people are
extremely skillful at making you cross it!

The inclusion of a few sessions (two hours, one hour presentation and
one hour discussion, in which participants were able to talk face-to-face
with an experienced BB working in a large company) with BBs from GE,
Samsung, Alstom, Sony or Ford was much appreciated and a good com-
plement to the learning process. Many of the questions addressed to them
were related to the every day life of a BB, his role, his relationships with
other people and so on.

3.3 Assessment, Exams and Accreditation

Should exams be held, and if so, at what level of difficulty? As we know
that in Spain managers dislike being examined, especially in front of their
peers, we decided against holding exams. However, we think that some
way to check that the BB candidate has understood and learned at a rea-
sonably simple and conceptual level is needed. Preferable alternatives, like
a close personal follow up, to test type examinations certainly exist. Fur-
thermore, a serious review of the project, and the role of the candidate
within it, was the final check to accredit the candidate as a BB.

We have discussed this topic with several people running six sigma
trainings in Europe, and this approach seems to be becoming a normal
practice here, see Sorqvist (2001) for details of the approach in Sweden.

4 In Company Black Belt Training and Coaching

As said before we have collaborated with several companies in their six
sigma implementation efforts. We would refer briefly here to two of them:
BBVA — a large Spanish bank with almost 90,000 employees and branches
all over the world (especially in Latin America) — and Alstom Transporte.
BBVA was selected because we worked very close with their managers to
design and implement the program. And, Alstom Transporte because dur-
ing our coaching — in close collaboration with their Quality Manager — we
carefully gathered data to conduct a study on the profitability of their pro-
gram.
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4.1 Case Study of BBVA

4.1.1 Brief Summary of Starting Point and Activities

In May 2004, when the six sigma program started, BBVA was already
leader in efficiency (costs/income) in the Euro zone. So the starting point
was very positive, not only regarding results but also culture and knowl-
edge as well as the use of some tools and methods. In addition the presi-
dent of the bank had the vision of becoming “the Toyota of the banks”. To
accomplish this he decided to center the efforts in two areas: innovation
and productivity. And this last one, centered in process management and
improvement. The first step was the creation of a corporate “productivity
improvement office”. We worked very close with them to design and de-
ploy the program. A more detailed explanation of the activities developed
can be found at Tort-Martorell et al. (2005).

We can summarize the departure requirements and conditions as:
Involvement of all departments

Support infrastructure (productivity office)

Adaptation of the methodology and tools

Training designed especially for them

External support at the beginning (UPC chosen partner)

No paraphernalia (internal and external noise)

Link with processes

Lean elements

It was part of the deal that in spite of the existing support, the initiative had
to compete with other initiatives and show its value, otherwise it will die.
Therefore, a big problem was to convince the division managers (second
layer of top management) of the value of the program, and for that purpose
we only had four hours of their time! This has been one of the problems
because now some BBs or BB candidates still lack the support of their di-
vision managers who, even after having seen many successful projects,
remain reluctant.

The training, done in eleven days (88 hours, so it can be argued that they
are sort of Brown Belts, in between Green and Black Belts), covers meth-
odological aspects and tools, both statistical with Minitab and process ori-

¢ Minitab is a statistical software that has become almost a standard in six sigma
programs. It is a registered trademark.



Six Sigma — Lessons Learned after Five Years of Training and Consulting 67

ented with iGrafx’. It emphasizes the concepts and the use of the tools and
is delivered through many examples, games and practical team work. An
outline of the content for each month can be found in the Appendix. Fig-
ure 2 reflects the way the training was delivered. After 88 hours of train-
ing, participants were delivered a GB and if in addition they developed a
successful project presented to a jury composed by one UPC professor and
several BBVA managers, they got the BB certificate.

Month 1 Month 2 Month 3 Month 4
Days Days Days Days
Portugal sls[7] #[ofto Ll
A A
Latin e Is[o0e] | | [f-conirence
America A A

A\ Green Belt
A Black Belt certification

Fig. 2. Details of the BB training schedule at BBVA

In total 237 people have been trained and so far 182 BBs have been certi-
fied (this includes of course a successful project). The average saving per
project is around €160,000. The type and size of projects vary a lot, Fig. 3
shows that the majority of them were in general aimed at business proc-
esses which focus on time (both average and variability) and cost reduc-
tion.

An analysis of the tools used in the projects gives some interesting in-
formation:

e All projects have benefited from the DMAIC (DMAS?® in BBVA case)
approach, although almost 40 % of them could have done a better job in
following the DMAIC framework.

¢ Almost all projects have benefited from the use of data.

e Only 15 % of the projects have used tools beyond the seven basic tools’.
Very few would have benefited from the use of more sophisticated tools

7 iGrafXx is a process simulation software used in many six sigma programs. It is a
registered trademark.

8 DMAIC was changed to DMAS that stands for define, measure, analyze and
“superar” (Spanish for “get and maintain a superior performance”).

° These basic tools comply with the seven tools of KAIZEN.
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than the ones used. Therefore, training should concentrate on collecting
and using good data (not much need for statistical inference).

e Almost all projects have flowcharted the process, but very few have u-
sed lean tools to reduce time or analyze non-value adding activities.
Only four have used the simulation capabilities of iGrafx.

Type of process 10 %

[ Business
O Support
I Corporative

33 % 57 %

Fig. 3. Processes impacted by six sigma projects

4.1.2 Lessons Learned

Organization Lessons

e The immediate superior of the BB has a very important role (providing
time and support);

e Importance of the sponsor linked to the implantation of process man-
agement;

e Importance of project and BB selection;

e Need to have more levels (Yellow and Green Belts);

Methodology Lessons

e Strong tendency to join the measure and analyze phases;

e Many improvements need software developments and this takes time;

e It is very important to stress the need to establish a follow up (control)
system of the Ys;

o It is very useful to classify the projects in three types (something that we

agreed with the productivity office): “just do it”, “problem” and “oppor-
tunity”’;
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Training Lessons

¢ Finding the existing data (lots of data bases are not always easy to ac-
cess) or collecting new data is difficult and time consuming and training
must include information about company data bases and ways to access
and get information from them.

o It is very useful to have lots of games (catapults'?, cards', team competi-
tions, etc.).

e It is very useful to have a simulated project (to practice methodology
and tools) to be worked by teams at the end of the training.

¢ In final project presentations a lot of candidates put more emphasis on
showing that they have followed the methodology and used some tools
than in showing good results (this is more so outside Spain). Training
should stress the importance of learning the method but not too much!

e Many project presentations are closely “inspired” by the examples seen
during the training. Developing a good data base of real projects, if pos-
sible with some comments from the didactical standpoint, is a good
idea.

4.2 Case Study of ALSTOM Transporte

4.2.1 Brief Summary of Activities and Findings

Much has been said about the profitability of six sigma projects, usually
without hard data to back up the conclusions. Here we present a brief
summary of a study conducted at Alstom Transporte, a company dedicated
to build train carriages. This implies short production runs, few repeat or-
ders (almost always new designs) and a low degree of automation. The
company employs around 1000 people and has annual sales of 220 million
euro.

The study, carried during two years (2004 and 2005) included also a
comparison between six sigma projects (important and difficult problems,
concrete objectives, four to six months, led by a BB) and Kaizen projects
(smaller projects, revision of a process, look for opportunities, four to six

10 See explanation in Chap. 3.

1 Card games are used to practice lean concepts, value and non-value adding ac-
tivities, streamlining process flows etc. The cards are thrown from a given
height and are supposed to fall on a piece of paper. All cards falling completely
on the paper are “ok”, the others are handled as defects. The game is imple-
mented in several steps and uses red and blue cards.
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days, facilitators). Here we will only comment on six sigma projects, more
information on the study can be found at Robert and Tort-Martorell
(2006). The improvement program that included both types of projects was
coordinated by a small organizational unit (Improvement Office), the prob-
lems and processes were chosen by top management and especial attention
was given to training and the role of Black Belts. All costs and benefits
were validated by the financial department.

The costs included:

e The man-hours of the people working in the Improvement Office attrib-
utable to six sigma

Improvement Office’s training costs

Investments required to implement improvements

Man-hours spent by the team members

Other costs attributable to the teams: organizing meetings, meals, travel,
etc.

e Costs of external advisers

e Costs of training the team members

The benefits were calculated as:

e Difference between the starting situation and the ending situation, val-
ued in money

e Total impact of the action until production project completion

o If the improvement affects general processes: savings obtained in the
two years following implementation of the improvements

The financial results after twelve six sigma projects are summarized in Ta-
ble 1. Of course there was quite a lot of variability between the projects,
savings ranged from €15,400 to €384,600. Costs showed a smaller vari-
ability surely because their main component is team time that we show in
Fig. 4.

Table 1. Financial results of twelve six sigma projects

Cost of teams €461,700
Gross savings €1,935,800
CBR (Cost-Benefit Ratio) 4.17

IRR (Internal Rate of Return) 184 %

4.2.2 Lessons Learned

e Six sigma projects achieved a high rate of return.
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e The main difficulty was to measure the savings.

o The profitability of six sigma projects will depend very much on the na-
ture of the company’s business. In particular the length of production
runs is a parameter that greatly influences profitability.

e Although the savings were validated by the finance department,
a significant number of people still refuse to accept these results.

e There is a conviction that without Black Belts and facilitators the results
would have been significantly worse.

%  Cum100.0 %
% 1007 Cum9229%  Cum97.6% o

Cum 84.5 %

80 4 Cum71.4 %

Cum 56.0 %

60 4 56.0 %

40 1

20

Team time BB time Solution Training Consultants Other
implementation

Fig. 4. Pareto chart of six sigma projects’ cost components

An important lesson is that even though in general the time dedicated by
team members is generally not included as a cost when calculating the
profitability of six sigma projects (or improvement projects in general), we
have found (Fig. 4) that it is by far the major cost component, in our case
more than 50 %.

5 Two Questions Concerning the Survival of Six Sigma

We have seen that financial results of six sigma programs, when imple-
mented with care and enough management support are really good. How-
ever, the survival of six sigma, not in a particular company but as a meth-
odology is confronted with several threats. We do not want to make a
throughout exploration of the subject but we want to focus on two of them:
how much statistics must be included in a BB training course and how
much guidance needs to be built into both the tools to be used and the
DMAIC methodology. We believe that too much statistics and converting
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the roadmap in a closed presentation are two of the most common mistakes
in six sigma programs and that this can lead to the downfall of an excellent
methodology.

5.1 Statistics

The statistics curricula to be included in the BB training courses have been
discussed in detail by knowledgeable experts (Hoerl 2001) and some more
recent but less comprehensive articles. In our opinion, there are two things
to consider: Are BB candidates really assimilating all the topics covered in
a “standard BB course”? More importantly, are these topics needed for the
development of the projects? We believe that in fact some of the more ad-
vanced statistical tools and methods can be omitted, and that this would
not hinder the capacity of BBs to carry on their projects in the vast major-
ity of the cases. In fact, we think that quite the contrary is true: a better un-
derstanding of a shorter list of topics will give the BBs confidence and will
also facilitate the task of giving the right amount of guidance, as men-
tioned below. What is the right amount of statistics and which topics are to
be included in BB training? Again, the answer is not clear, but our opinion
is that perhaps we have followed the pendulum law and gone from one ex-
treme (just “the seven tools”) to the other.

5.2 Guidance

In our opinion, one of the keys (there are of course others) to the success
of six sigma is that it contains detailed roadmaps and procedures. Of
course, people in industries (managers and technicians alike) feel much
more secure and comfortable if they know that to finalize the project they
must start at the define step and that to complete it they must do this and
that, and the same for the measure step and so on. This is easier than hav-
ing to decide on their own what to do next. It is also very clear that the
world is a complex place with complex problems and that on top of this
detailed guidance a lot of brain work, ingenuity and “common sense crite-
ria” are needed to produce good solutions.

In our first open training course our students complained at one point
that they were feeling a bit lost in their projects, that it was hard to know
where they were in the DMAIC process, that their projects were too com-
plicated and that it was very difficult for them to decide which tool to use.
Then many things crossed our mind: Are we doing a lousy job when tell-
ing them the steps to follow? Have we failed to help them develop “com-
mon sense criteria” and ingenuity? Is it true that the only way to learn is by
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trial and error? Is it good that they have these doubts when confronted with
a real project for the first time? In the second course we went too far to-
wards providing rigid guideline and we ended up with a closed prescrip-
tion. We think that since then we have found a balance that is certainly
more difficult to find in open courses than when the course is tailored for a
particular company.

Guidance is given in form of guides, roadmaps and procedures both for
the DMAIC steps and the statistical methods and tools. How much guid-
ance must be given to BBs so they are not lost, without crossing the line
and falling into a closed prescription? This is a delicate question that de-
pends, as mentioned above, on many things.

6 Conclusions

Six sigma is a very powerful improvement methodology, arguable the
most successful known so far. This success is mainly due to two things:
first the fact that the DMAIC steps and the statistical tools are a very good
adaptation of scientific methods to improve processes by learning from
them, and second that these methodological aspects come together with a
lot of good implementation and management practices.

An important part of six sigma programs is the attention and time dedi-

cated to train the Black Belts. Our experience is that training programs
should be tailored to the processes and needs of the particular company.
And as a general principle our recommendation is to keep statistics at a
relatively basic level and incorporate guides — both for the roadmap and
the tools — without falling into the closed prescription, thus hindering hu-
man ingenuity. In open courses, where adaptation is not possible, it can be
partly substituted by personalized attention to the projects developed by
students and the benefits derived from business cross fertilization.
Our experience is that a good balancing of tools and roadmaps (guides) to-
gether with a good incarnation of the program in the management of the
company can deliver excellent results — an internal rate of return of 184 %
in the Alstom Transporte case. Of course, as noted by Bendell et al. (2001)
cost reduction should not be the only aim of an improvement program, but
it is a good measure of its success.

We have pointed to some dangers for six sigma continuity. Of course
there are others and because of all of them, six sigma will almost surely
fade away and be replaced by other fads. However, we believe — and so do
others, see for example Folaron and Morgan (2003) — that many of its fun-
damental tenants will remain: process oriented thinking, learning — via sci-
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entific methods — from processes, process control to maintain the gains,
data driven analysis, statistically based decisions, etc. One example of this
is that the use of six sigma methodology, especially Design for Six Sigma,
is starting to play an important role in innovation programs and innovation
management that are one of the current fads (Bisgaard and De Mast 2006).
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Appendix: Outline of the Black Belt Course for BBVA

Month 1

Introduction to Six Sigma at BBVA (DMAS®?)

Overview (Pizza delivery example) of DMAS methodology

Define phase: Objectives, description (steps), must be clear and docu-
mented

Project charter, voice of the customer, business case

Teamwork

Measure phase

Get to know the process (Xs and Ys), ask questions, gather data (exist-
ing or new), characterize the start point

Seven basic tools

Catapult game and introduction to MINITAB

Sampling concepts

Review of BBVA existing databases

Measure system analysis for services

Month 2

Introduction to iGrafx and process simulation (I)

Descriptive statistics (MINITAB)

Probability distributions (Normal, Binomial, Poisson and Lognormal)
Process simulation (II)

Analyze phase: Objectives, description (steps), must be clear and be
documented

Project charter review, hypothesis generation, hypothesis confirmation
Failure Mode and Effect Analysis

Hypothesis testing (t-test, analysis of variance, chi-square test); exam-
ples and exercises

12 DMAIC was changed to DMAS that stands for define, measure, analyze and su-

perar (Spanish for “get and maintain a superior performance”).
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Month 3

e Correlation and regression analysis

e Superar? phase: Objectives, description (steps), must be clear and
documented

e Improvement ideas, selection, validation, monitoring, evaluation of
gains, closing

e Creativity tools

e Statistical Process Control

¢ Introduction to multivariate analysis (cluster, principal component, cor-
respondences)

e DMAS interactive case

During the whole course there was time devoted to project coaching, pres-
entations and discussions

Month 4

e Project presentations and discussions

e Projects must be at the improvement phase with the improvements ap-
proved for implantation (plan, responsibilities, and budget) and a clear
business case

13 “Superar” is the Spanish expression for “get and maintain a superior perform-
ance”.
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The purpose of this paper is to report on the development of a methodol-
ogy and an associated measurement instrument for diagnosing innovation
excellence, and to show how this methodology was applied in a case study.
The conceptual model behind the measurement instrument has been devel-
oped based on the specific enabler criteria and criteria parts from the
European Excellence Model adapted to the innovation area. The areas to
address (= the key performance indicators) under each criterion is the re-
sult of a comprehensive study of innovation literature combined with the
case company’s experiences from a relatively new established technology
center.

In the literature study and model building section (section 1) a strategic
model for building sustainable innovation excellence will be developed by
going through a simplification process. The starting point for this simplifi-
cation process is a previous study where the European Excellence Model
was adapted to innovation and new product development. The resulting
model which is called the “4P” model will be discussed further in section
2, followed by a presentation and discussion on the epistemology and on-
tology in section 3. Then a simple approach for measuring and diagnosing
innovation excellence will be presented in section 4 and the results by us-
ing this approach will be presented and discussed in section 5. The paper
will then be finalized in section 6 with final discussions and validation of
the “4P” model.
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1 Literature Study, Model Building and Simplification

Based on extensive literature studies related to the EFQM Excellence
Model a new Innovation Excellence Model was developed and tested
(Martensen and Dahlgaard 1999a, 1999b; Dahlgaard et.al. 2006). The de-
veloped model consisted of seven enabler or driving factors and one result
factor compared to the EFQM Excellence Model’s five enabling factors
and four result factors. A comparison between the two models can be seen
in Table 1 below.

Table 1. Critical success factors (criterions) of the EFQM Model and the devel-
oped Innovation Excellence Model

EFQM Excellence Model Innovation Excellence Model
Enablers: Enablers:
1. Leadership 1. Leadership

2. Customer Orientation
3. Innovativeness

2. Strategies and Plans 4. Strategies and Plans

3. People 5. People

4, Partnership and Resources 6. Partnership and Resources
5. Processes 7. Innovation Processes
Results: Results:

6. Customer Results

7. Employee Results

8. Society Results

9. Key Performance Results 8. Innovation Results

One main difference between the two models is that the developed Innova-
tion Excellence Model only had one result factor — “Innovation Results” —
where the EFQM Model has four result criterions. Another difference is
that the EFQM Model has five enabler factors while the developed innova-
tion excellence model had seven enabling factors. We will discuss these
differences in the following.

The reduction of the results criterions compared to the EFQM Model
was done in order to simplify when adapting the EFQM Excellence Model
to the context of innovation. In this section we will gradually try to sim-
plify the model even further because our experience is that simplification
is a necessity for understanding, communication and hence for acceptance
of the model. Without understanding the model will be neglected and it
will not help in attaining or building sustainable innovation excellence.

The types of results to be included under innovation results should al-
ways be flexible and be related to the context and the company’s strategic
goals which should be determined by balancing the different stakeholders’
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needs and interests. Hence the concept of sustainability should be used
here in order to assure both long-term and short-term customers’ and other
stakeholders’ satisfaction meaning that the company in its new product de-
velopment activities is building sustainable innovation excellence. By sus-
tainable innovation excellence we mean that innovative new products or
services are developed in a way which both in the short-term and in the
long run satisfies the customers and other stakeholders, such as employees,
suppliers and society, in a balanced way.

Regarding the enabling factors (criterions) of the two models it is obvi-
ous that the basis for developing new innovative products is a customer
culture, which starts with the identification of the customers’ problems and
needs (latent as well as manifest needs) and ends with customer satisfac-
tion and loyalty. Everyone involved in innovation should have an open,
constructive, positive attitude towards its customers and make sure to un-
derstand customers’ needs and problems.

The literature analysis showed that customer orientation together with
innovativeness should have a special high importance in the context of in-
novation. These enablers should therefore have a high priority in order to
assure sustainable innovation excellence, and they should have the same
high focus as the other enablers even if we in this article will regard them
as leadership sub-criterions.

Regarding the influence of people on the innovation process and hence
on innovation results this aspect is supported by several studies (Cooper
and Kleinschmidt 1988; Cooper and Kleinschmidt 1991; Cooper 1998).
We believe that one of the primary tasks in the future for leaders and its
people will be to integrate creativity and learning in the innovation proc-
esses, and motivate and manage knowledge, learning and creativity in rela-
tion to its people. Learning helps to increase the capacity of a person’s
creativity. Creativity, on the other hand, is the foundation for building a
learning organization, and is the underlying driver behind improvements
and innovation. To have success with that integration leadership is needed
at the top level as well as at the department levels and at the team level.
That is the reason why innovativeness in this article is regarded as a lead-
ership sub-criterion.

It is a management responsibility — top management as well as middle
management — to build an innovative culture, with norms and values,
which supports innovation and new product development. Such a culture is
not a coincidence. It is the result of intentional long-term activities. It is the
result of careful thinking, reflection, planning, measurements and follow-
up from top level to process level. The plans for building the right innova-
tive culture should be a part of the yearly strategic planning and follow up
process (“Strategies and Plans”) where the deployment process follows the
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Hoshin Planning methodology (see Dahlgaard-Park et al. 1998; Dahlgaard
and Dahlgaard-Park 1999).

As strategies and plans (together with innovativeness and customer ori-
entation) also can be regarded as belonging to leadership we now has sim-
plified the two models into the “4P” model’s enablers (Dahlgaard and
Dahlgaard-Park 2004, 2007):

1. Leadership

2. People

3. Partnership and Resources
4. Processes

5. Products

The “4P” model’s main message is that before companies try to improve
their processes they must improve the areas of leadership, people and part-
nerships. The background of the “4P” model will be presented in the fol-
lowing section.

2 A People Oriented Quality Strategy for Building
Sustainable Organizational Excellence

As there is an increasing recognition of employees as organizations’ great-
est asset, there seems to be a need to develop a people oriented quality
strategy or model to be used as a guideline for strategic planning, imple-
mentation, measurement and follow up when companies are trying to build
organizational excellence. Such a model should clearly signal that the first
step in building organizational excellence is to build quality into people,
and that “the people first policy” and “total development of people” are es-
sentials for achieving organizational excellence (Dahlgaard-Park and
Kondo 2000; Dahlgaard-Park and Dahlgaard 2007).

Dahlgaard and Dahlgaard-Park (2004) suggested a model of organiza-
tional excellence, called the “4P” model, in which the people dimension is
recognized and emphasized as the primary enabler. According to the
model building quality or excellence into the following 4Ps develops or-
ganizational excellence:

1. People

2. Partnership/Team

3. Processes of work

4. Products/service products
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The “4P” model is suggested based on the recent awareness on human re-
sources and their role in the organizational context as the basic unit for any
organizational improvement activity. From this viewpoint it is argued that
the first priority of any quality or excellence strategy should be to build
quality into people as the essential foundation and catalyst for improving
partnerships, processes and products. But what does that really mean? In
order to answer that question we need to understand human nature, human
needs, human psychology, environmental and contextual factors of human
behavior because the project of “building quality into people” can only be
carried out when we have a profound knowledge of people and psychology
(Deming 1993).

The quality strategy should always be implemented multidirectional, i.e.
through a top-down, middle-up-down and a bottom-up strategy (Dahlgaard
et al. 1994,). The strategy should follow the Policy Deployment approach
(Hoshin Kanri), which has both the top-down and the bottom-up strategy
included. Such an approach provides a framework for building quality into
the following three levels (Dahlgaard-Park et al. 1998):

1. Individual level
2. Team level and
3. Organizational level

An efficient quality strategy aiming at improving the “4P” can only be de-
veloped based on an understanding of the interrelationships and interac-
tions between individuals, teams, and the organization and the critical con-
textual factors at each level.

Figure 1 below illustrates these interrelationships and the process of
building these different levels. The figure indicates that building organiza-
tional excellence starts with building leadership, which means developing
(educating/training) and/or recruiting leaders with the right values and
competencies. The next step is to develop and/or recruit people with the
right values and competencies. Especially on the value dimension leaders’
behaviors determine if core values (as for example trust, respect, openness
etc.) will be diffused and will become a part of the organizational culture
(Dahlgaard and Dahlgaard-Park 1999). Building partnership/teams means
that teams are established and developed, so that each team is able to prac-
tice the right and needed values and competencies, and partnership is es-
tablished in all people relationships — within the team, between team
members (intra-team), between teams (inter-team) and with other people
or groups outside the team (suppliers, lead customers etc.). Building proc-
esses means that leaders, individuals and teams day by day try to practice
the needed values and competencies based on the principle of continuous
improvement and the company’s mission, vision, goals and strategies.
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Building products/services means building quality into tangible and intan-
gible products/services through a constant focus on customers’ needs and
market potentials, and to practice the principles of continuous improve-
ment parallel with innovativeness in new product development. The foun-
dation (building leadership) supports the four other factors represented by
“the 4P” and all together the five factors comprise a roadmap to the “re-
sult” called organizational excellence. 1t is assumed by the model, that all
five factors are necessary for achieving organizational excellence.

/o
Products
/ Processes \
/ Partnership (teams) \
/ People \
/ Building leadership \

Fig. 1. Building organizational excellence through leadership and “the 4Ps”

Figure 1 is a general model which can be context related and adapted to
innovation and new product development as shown in Fig. 2 below.
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Enablers Results
Leadership: | People |
Customer
Orientation
—— Processes —— (Il:\;%?/l:’iit;n
Strategies (Innovation) Restilts)
and
Plans
Innovative- Partnership
ness and
Resources
Innovation and Learning

Fig. 2. The “4P” Excellence Model to be adapted for innovation and new product
development

3 Epistemology and Ontology behind the “4P” Model

In this section of the article we will reflect on our paradigms and assump-
tions, which the “4P” model is based on.

One of the basic assumptions behind the “4P” model are the principles
of open systems theory that recognize the importance of interrelationships,
processes, contingency and integrative aspects between various parts of a
system (Deming 1993; Luhmann 1995). More specifically we adopt the
purposive and goal seeking socio-cultural system view (Buckley 1967) in
which organizations are supposed to intentionally searching and receiving
information and making efforts in order to keep moving toward their goals.
The positioning of building leadership in the “4P” model should be under-
stood from this point of view, as we recognize the decisive influence and
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authority of leadership in shaping goals and designing the vision, mission
and strategy for achieving the goals. Although we recognize the decisive
role of leadership in shaping the vision, mission and organizational culture,
the influence and interaction aspects of all levels and subcultures should
not be underestimated. The multidirectional approaches of the “4P” model
are based on this view.

Seen from this perspective all activities and interactions are information
exchange activities, which organizations try to utilize in order to not only
maintain their existing standards and processes (morphostasis), but also to
improve and change (morphogenesis) (Buckley 1967, p. 58-62). Thus in
order to continuously improving the system’s capability and energy, in-
formation from the outside environment are utilized to restore, maintain
and improve structures, processes and routines. In this way energy is “im-
ported” from the outside and is being utilized for work which is valuable
for the customers and other stakeholders — internal as well as external
stakeholders. Without this continuous import of energy there is, according
to the second law of thermodynamics, a risk that the system spontaneously
will move towards a state of increasing entropy — a state of maximum dis-
order — a state where energy cannot be turned into value-added work.

Another assumption in relationship with the “4P” model is the aspect of
organizational reality. The quality movement has often been explained and
characterized as a quality evolution from a rather mechanical view with a
focus on objective and rational elements to a more holistic and organic
view with a focus on both subjective and objective elements of organiza-
tional reality (Dahlgaard-Park 1999). TQM can be explained as an ongoing
process of fusion between western and eastern ways of seeing, thinking,
interpreting, understanding, and doing. It is argued (Dahlgaard-Park 2006),
that the rational and logical approach is a heritage from the western tradi-
tion mediated by pioneers such as Shewhart, Deming and Juran, and the
more holistic and humanistic approach is a heritage of the eastern tradition,
mostly transmitted by Japanese practices. As a result of this quality evolu-
tion, which also comprises the fusion between western and eastern tradi-
tions, TQM as well as the various business excellence models came to rec-
ognize this multifaceted reality (Dahlgaard-Park 2006). The multifaceted
reality means here that the various aspects of organizations, e.g. subjective,
irrational, objective, logical, rational, emotional, formal, and informal as-
pects are all recognized as representing organizational reality, and are
thereby candidates for consideration (potential areas to address) in rela-
tionship with implementing TQM and building organizational excellence.

As many theoreticians still seem to misinterpret excellence models by
seeing these models only from a one-sided “reductionist” view, we empha-
size that the “4P” model should be viewed as an integrative model where
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the distinctions between subjective/mental and objective/physical as well
as between micro/individual and macro/collective aspects of reality are
abandoned. Instead of dichotomies between these aspects we suggest an
integrative approach where subjective and objective as well as micro and
macro aspects are to be seen as a dynamic continuum of organizational re-
ality, and thereby as parts of the reality.

As can be seen from Table 2 below the various elements of the “4P”
model can be interpreted as parts of the dynamic continuum between the
micro—macro and the subjective—objective pole of organizational realities.
The micro/individual-macro/collective continuum is shown vertically and
the subjective/intangible—objective/tangible continuum is shown horizon-
tally. Because the table may be misinterpreted as four distinctive areas we
emphasize the importance of interactions and interrelationships among and
between the four areas. The micro/subjective area of organizational reality
involves individual persons’ mental processes of both emotional and intel-
lectual cognitive aspects. Perceptions, reference frameworks/mental mod-
els, thoughts, intentions, beliefs, motives, willingness, desires etc. are
some examples of the micro/subjective realities. These realities are often
difficult to observe and take time to understand, as they are mostly intan-
gible and are not revealed unless people have intimate relationships. The
micro/objective area of organizational reality involves the more tangible
aspects of individual processes such as behavior and interaction patterns.
The macro/subjective area of organizational reality involves intangible col-
lective processes e.g. norms, values, political interest of groups, depart-
ments and organizations. The macro/objective area involves tangible col-
lective organizational realities such as vision, mission statements, the
visible part of organizational cultures in terms of the way of celebrating
success and failures, the way of using symbols, work processes, rules, rou-
tines, technology, manuals, structures, collective behavior patterns, com-
munication channels, reward systems, products, profits etc. The most for-
malized parts of organization belong to the macro/objective area.

Seen from the “4P” model, large parts of “Building Leadership” and the
first two Ps — “People” and “Partnership” building — belong to the micro
areas, and large parts of the last two Ps — “Processes” and “Products” — be-
long to the macro areas of organizational realities. However, as is indicated
in Table 2, most of the “4P” are relevant in each category of the organiza-
tional reality. Thus the most important point is that all four aspects of reali-
ties are important, and there are mutual interrelationships between all four
areas.
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Table 2. The “4P” and the four aspects of organizational realities

Subjective/intangible Objective/tangible
Micro/ Individual feelings/emotions, per- Individuals’ patterns of behavior,
individual ceptions, assumptions, values, leadership behavior and patterns,
thoughts, intentions and will, patterns of interactions,
beliefs, motives, meaning crea-  patterns of partnership,
tions, desires, motivation, individual work processes,
commitment, loyalty individual work performance,

(Building leadership, people, part- (Building leadership, people,
nership, processes and products) partnership and processes)

Macro/ Groups, departmental and organ- Vision, mission statement,

collective izational norms, values, believes, symbols, ceremony, traditions,
political interest, power relation- patterns of intergroup /inter-
ships, informal power & commu- departmental interaction and
nication structure, conflicts, inter- partnership, patterns of inter-

personal-, intergroup meaning organizational partnership,
creations groups, departmental and organ-
(Building leadership, people and izational work processes,
partnership) training and education programs,

rules, techniques, communication
channel, structures, manuals,
technology, routines, products
(Building leadership, people, part-
nership, processes and products)

The micro/subjective realities will often be key performance indicators and
input for micro/objective realities and vice versa. Similarly mi-
cro/subjective realities are also closely interrelated to macro/subjective re-
alities. Individual persons can initiate an action (micro objective) driven by
some personal motives, intentions and willingness (micro subjective),
however those personal motives might have been shaped, modified and
constrained by the organizational culture (macro subjective) or the existing
hierarchical structure (macro objective). In other words, individuals’ be-
haviors and actions are often constrained and shaped by the organizational
environments. Thus interrelationships between them are multidirectional
and not a clear linear cause-and-effect or enabler-results relationship.
These relationships can be explained as an ongoing process of “becoming”
(Sztompka 1991) or “emergence” (Wiley 1988) where feedback and feed-
forward flow constantly at all levels through interactions. Various proc-
esses identified in knowledge creation such as externalization, internaliza-
tion, sympathy, socialization, combination, articulation (Nonaka and Ta-
keuchi 1995) etc. are some main mechanisms in interactions that make this
becoming or emergence possible.
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Although we are careful and reluctant to make priorities at any level, we
can observe from Table 2 that the impact of leadership is obvious within
and between all four levels. This is the reason behind our argument of
leadership to be considered as the foundation of the “4P” model indicating
that leadership is the most critical and influential factor of the model.

4 Questionnaire Design and a Simple Approach for
Measuring Innovation Excellence

During the spring of 2000 a questionnaire survey was run in a large Danish
pump manufacturing company. The final version of the questionnaire
comprised 80 questions related to innovation, which was a reduction from
approximately 300 questions in the prototype questionnaire. The question-
naire was developed during a period of a year where the authors had a
close co-operation with four managers from the innovation area. During
this period a prototype of the questionnaire was developed and 15 people
tested this prototype by filling out the questionnaire. Through simple data
analyses, feedback and discussions with the managers the final version of
the questionnaire was developed.

Respondents were asked to rank each question, formulized as state-
ments, according to their perceived degree of agreement and importance
using a Likert scale ranging from 1 to 5. On the “importance” scale, a “1”
indicates that the statement according to him/her is of very minor impor-
tance, while statements that score “5” are perceived as having very high
importance. On the agreement scale, a “1” indicates that the respondent
fully disagrees with the statement, while a score of “5” means that the re-
spondent fully agrees with it. To fully disagree with a statement means for
the first seven critical success factors of the model (the enablers) that the
respondent does not agree that the driver (activity) behind the question
(statement) has been implemented into daily practice. To fully agree with a
statement means for the first seven success factors of the model that the re-
spondent totally agrees that the driver (activity) behind the question
(statement) has been implemented into daily practice. Generally the impor-
tance measurements (= I) can be understood as indications of the respon-
dents’ needs and the agreement measurements (= P) as indications of the
company’s performance. Any negative difference between perceived indi-
cated performance and perceived importance (P - I) can be regarded as a
gap indicating an opportunity for improvement seen from the respondents’
points of view.
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260 employees involved within the innovation area were invited to partici-
pate in the survey and to fill out the developed questionnaire. 131 ques-
tionnaires were returned giving a response rate of approximately 50 %.

5 Using the Simple Approach to Prioritize Improvement
Areas

By using the simple approach the gaps between importance and agreement
were analyzed and the biggest gaps were regarded as most interesting to
analyze. It is assumed that the biggest gaps are signals from the respon-
dents about where to improve first. Therefore the first step in the simple
approach is to rank the statements according to the size of the gaps. Ta-
ble 3 shows the statements with the biggest gaps — first the enabler state-
ments and then the result statements.

A quick overview tells us that according to the ranking in Table 3 the
enabler factors should be prioritized for improvements in the following or-
der: 1. “Leadership”, 2. “Partnership and Resources”, 3. ‘“People”, 4.
“Processes”, and 5. “Strategy”. The message is very clear:

Improve first the “soft aspects of innovation” (= leadership, people and
partnership), before you try to improve the “hard or logical aspects” (=
processes, strategy).

This ranking is the same as suggested by Dahlgaard-Park and Dahlgaard
in their “4P” model for building Organizational Excellence (1999, 2004,
2007). The suggested ranking is also supported by the biggest gap under
innovation results which is “employees’ motivation and commitment have
increased during the last 4 years”.
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Table 3. Identification of statements with the biggest gaps

Criterion Statements from Enablers (Importance I, Gap
Agreement P) (P-1)
Leadership The organization is characterized by an in-  (4.51,3.30)  1.21
novative culture (time to think freely and
follow up on own ideas, learn of experi-
ences, risk willingness etc.), entrepreneur-
ship.
Leadership Important information is shared quickly and (4.47,3.45)  1.02
accurately to the right persons — up, down
and sideways in the organization.
Leadership Creating, acquiring and transferring of new (4.49,3.52)  0.97
knowledge and skills are a part of the com-
pany culture.
Partnership/ The resources necessary to accomplish the  (4.22,3.33)  0.89
Resources  roles set up for the company’s innovation
programme are clearly mapped out.
Partnership/ The company allocates consequently and (4.16,3.28)  0.88
Resources  visibly resources for the innovation.
People The reward system related to innovationis  (3.88,3.03)  0.85
known by everybody and reviewed and im-
proved collectively
Leadership The organization is always scanning the ho- (4.32,3.48)  0.84
rizon and is proactively anticipating change.
Partnership/ The employees participate in external inno- (3.98,3.18)  0.80
Resources  vation activities, creativity discussions, crea-
tivity teams etc.
People All people try to improve and develop them- (4.38,3.66)  0.72
selves in order to cope with future challenges
within the innovation area.
People Core team members use 80 % or more of (4.21,3.52)  0.69
their time on the innovation project.
Processes  Bench marking data from “best practices”  (3.97,3.30)  0.67
within innovation are used to set objectives
for future improvements
Processes  Faulty omission of key activities in the new (4.33,3.68)  0.65
product development process seldomly hap-
pens.
People The innovation team consists of committed (4.11,3.48)  0.63

employees from different departments which
participate equally in the project.
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Table 3. (cont.)

Processes  Design errors, production errors, communi- (4.39,3.78)  0.61
cation errors, marketing errors, etc. are con-
tinuously reduced or eliminated throughout
the new product development process.

People Team members are empowered to make de- (4.24,3.67)  0.57
cisions about their innovation project and to
participate in the planning and decision mak-
ing for innovation.

People People in the organization possess a willing- (4.10,3.54)  0.56
ness to accept and adopt “external” ideas.

Strategy Visions, goals, and strategies for innovations (4.26,3.81)  0.45
are communicated clearly to everybody.

Strategy A Policy Deployment Process for innovation (4.16,3.74)  0.42
is established (develop 3-5 year plans, an-
nual objectives, departmental plans, imple-
mentation, reviews, etc.).

Strategy Success criteria for the innovation pro- (3.88,3.49) 0.39
gramme have been formulated (guidelines,
minimum standards, result benchmarks etc.).

Criterion Statements from Results (Importance I, Gap
Agreement P) (P-1)
People Employees’ motivation and commitment (4.46, 3.70) 0.76

have increased during the last four years.

Products/  The percentage of sales provided by innova- (4.16, 3.50) 0.66

Sales tions that are less than four years old has in-

creased.
Products/  The number of innovations that provide the (4.36, 3.71) 0.65
Sales company with a sustainable competitive ad-

vantage has increased the last three years.

Products/  Return on investment (ROI) of the com- (4.11, 3.60) 0.51
ROI pany’s innovation program has increased
during the last four years.

6 Discussion and Conclusions

An important finding by using the simple approach was that:

Improve first the “soft aspects of innovation” (= leadership, people and
partnership), before you try to improve the “hard or logical aspects” (=
processes, strategy).
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This finding is supported by Peters and Austin (1985) who found excel-
lence as being the result of the following four critical success factors:

1. People, who practice

2. Care of costumers,

3. Constant innovation and

4. Leadership which binds together the first three factors by using
MBWA (Management by Wandering Around) at all levels of the or-
ganization.

The finding is also supported by the logic of the European Excellence
Model and especially our research experiences with this model (e.g. Dahl-
gaard and Dahlgaard-Park 2004).

In case after case, when companies did their first self-assessment, we
observed almost the same results: The biggest gaps were related to leader-
ship and people oriented areas (the subjective/intangible part of Table 1). It
seems as if top and middle managers too often ignore these factors and fo-
cus too much on logical factors such as technology and economy. But a
focused self-assessment approach such as the approach used in this case
will function as an “eye opener” and top management as well as middle
management will easily come to a consensus about what to improve first.
After having prioritized and worked with understanding (analyzing) and
improving the soft areas then remarkable improvements in these areas will
often be experienced and new priorities for improvements will be identi-
fied in the following self-assessments (see Dahlgaard and Dahlgaard-Park
2004). These new priorities may gradually be more focused on logical ar-
eas (the objective/tangible part of Table 2) without forgetting the learning
points from the first self-assessment run. A new and sustainable company
culture has gradually emerged — a culture, which is characterized by 1. Re-
spect for People, and 2. Continuous Improvements, which is the same as
the DNA of Toyota’s Production System (Dahlgaard-Park and Dahlgaard
2007).

Respect Continuous

for people improvements

Fig. 3. Toyota’s DNA (Dahlgaard-Park and Dahlgaard 2007, p. 388)
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Our observations above may be understood simply by flaws in the existing
managerial paradigms. Seen from a meta level, TOM and the excellence
approach require a fundamentally different managerial paradigm and men-
tal model compared to earlier quality approaches.

Earlier quality approaches were rooted in a positivistic and reductionist
paradigm, which is well matching when focusing and understanding the
formal and tangible aspects of organizations (Dahlgaard-Park 1999, 2006).
One major problem with the various excellence models and the managerial
practices of these models seems to be that people still interpret these mod-
els from a positivistic and mechanistic paradigm. The high failure rate with
implementation of TQM and excellence models seems to be related to this
problem (Dahlgaard-Park 2006). The phenomenon can be illustrated by an
analogy of a doctor who tries to cure a mental sick person by carrying out
a physical surgery. In order to understand the complex realities of organi-
zations and its environments organizations need a new cure (framework),
which can capture both depth (qualitative) and breadth (quantitative). The
suggested “4P” model is our attempt to provide such a framework which
may help to overcome organizations’ current problems when trying to im-
plement TQM and excellence by using existing excellence models.

With the “4P” model and its related principles we have tried to simplify
the integration of tangible and intangible aspects (objective and subjective)
as well as individual and organizational levels (micro and macro) into the
framework. The “4P” model can be used as a guideline for implementing
TQM and excellence by integrating the paradigm level with the methodo-
logical level. The successful transformation of Post Denmark’s company
culture in the period 1998 to 2004 from a bureaucratic commanding and
control culture to a TQM and excellence culture was guided by an educa-
tional framework designed by the “4P” model and complemented by
measurements of more than 500 managers’ perceptions (mindsets) of se-
lected critical success factors for excellence (key performance indicators)
inspired by the European Excellence Model (Dahlgaard and Dahlgaard-
Park 2004). Post Denmark received in 1999 the Danish Human Resource
Prize, the Danish Quality Award in 2004 and the European Excellence
Prize in 2006. Post Denmark is today regarded as one of the few innova-
tive and best managed post companies in Europe.

By taking into account the discussion and arguments above combined
with our theoretical discussion in sections 2 and 3 our final conclusion is
that the validity of the “4P” model has been supported by this case. Com-
bined with several other cases where we have used the simple approach for
identifying and prioritizing improvement areas during the last 15 years we
hence conclude that the “4P” model shows a valid structure or strategy for
building sustainable organizational and innovation excellence.
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The scope of this paper is to explore how cultural factors and behavioral
preferences impact on organizational aspects facilitating or obstructing the
ability of an organization to implement and succeed in its efforts towards
sustainability, and how to take action on cultural factors in order to make
the way to sustainability possible.

The paper first explores the need of management models for corporate
sustainability, proposing the integration of sustainability within a pre-
existing business excellence model (i.e. EFQM Excellence Model), in or-
der to achieve what is here defined as sustainable excellence. The cultural
advantages and the cultural obstacles on both business excellence and cor-
porate sustainability will be explored, together with the ways through
which the cultural obstacles can be faced and overtaken through cultural
changes at corporate, sector o nationwide level. An example of this will be
found in the Italian context.

1 Relevance of the Findings for Ergonomics Theory

In this paper the authors claim that corporate sustainability can be effec-
tively supported by business excellence models, in an integrated approach,
here referred to as sustainable excellence. The authors believe that today
sustainable excellence is the new challenge both for ergonomics and for
business management, in order to provide European businesses (and not
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only them) with a new competitive advantage, assuring them growth and
prosperity in a sustainable world.

2 Corporate Sustainability: Definitions and Models

Although it is probably incorrect to state that it is an established concept at
this point in time, corporate sustainability is slowly getting to a common
definition accepted by most specialists, identifying it as the capability of
an organization to continue its activities indefinitely, having taken account
of their impact on financial, social and environmental capitals.

An interesting definition that creates a strong link between corporate
sustainability and shareholder value is given by the Dow Jones Sustain-
ability Index (DJSI): Corporate sustainability is a business approach that
creates long-term shareholder value by embracing opportunities and man-
aging risks deriving from economic, environmental and social develop-
ments. That is further explored by the Sustainable Asset Management
Group, stating that sustainable organizations integrate economic, environ-
mental and social criteria into strategy and management, they pursue op-
portunities and manage risks that accompany sustainability trends, they
create long-term shareholder value by leading their industry with a strong
commitment and superior performance in all these dimensions.

Overall it is clear that sustainability grounds the development debate in
a global framework, within which a continuous satisfaction of human
needs constitute the ultimate goal (Brundtland Commission 1987). Trans-
posing this concept to the business level, corporate sustainability can be
defined as meeting the needs of a firm’s direct and indirect stakeholders
(such as shareholders, employees, clients, pressure groups, communities
etc.), without compromising its ability to meet the needs of future stake-
holders as well (Dyllick and Hockerts 2002).

Trying to go beyond definitions, into how to reach corporate sustainabil-
ity, an interesting point of view is offered by Dyllick and Hockerts (2002),
who focus on three major directions:

e Integrating the economic, ecological and social aspects in a “triple-
bottom line”

¢ Integrating the short-term and long-term aspects

e Consuming the incomes and not the financial, natural and social capitals

Where next to the traditional concept of financial capital, the authors in-
troduce the concepts of natural capital including both natural resources
(generally substitutable) and ecosystems (generally non-substitutable), and
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of social capital including both human capital (concerning primarily as-
pects such as skills, motivation and loyalty of employees and business
partners) and societal capital (including the quality of public services, such
as a good educational system, infrastructure or a culture supportive of en-
trepreneurship). But also the Dow Jones Sustainability Index (DJSI) offers
a more in depth view of the concept, identifying the major areas in which
leading sustainability companies should display higher levels of compe-
tence:

e Strategy: Integrating long-term economic, environmental and social as-
pects in their business strategies while maintaining global competitive-
ness and brand reputation

e Financial: Meeting shareholders’ demands for sound financial returns,
long-term economic growth, open communication and transparent fi-
nancial accounting

e Customer and product: Fostering loyalty by investing in customer rela-
tionship management and product and service innovation that focuses
on technologies and systems, which use financial, natural and social re-
sources in an efficient, effective and economic manner over the long-
term

e Governance and stakeholder: Setting the highest standards of corporate
governance and stakeholder engagement, including corporate codes of
conduct and public reporting

e Human: Managing human resources to maintain workforce capabilities
and employee satisfaction through best-in-class organizational learning
and knowledge management practices and remuneration and benefit
programs

Since from these few definitions of the concept, it is clear that corporate
sustainability surely needs a holistic approach, integrating sustainability is-
sues with business issues. And to reach this goal we believe that, as for all
the holistic management approaches, a model can give a fundamental help,
it can help showing a roadmap, it can help highlighting the links between
the (short- and long-term) results and what has been done to achieve them
(enablers), it can help providing a measurement of all this.

In literature one can find several maturity models for corporate sustain-
ability, some of them being extremely detailed and useful. However matur-
ity models are good to measure the results and to show the way to im-
prove, but only from a purely sustainability point of view, and not from an
integrated management point of view, with the consequent risk of thinking
and pursuing sustainability as something separate from the other strategic
objectives and in someway apart from ordinary management decisions.
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And this can heavily reduce the effectiveness of any strategy or action for
sustainability.

3 A Management Model for Corporate Sustainability

Actually some management models for corporate sustainability do exist in
literature. For example the European Corporate Sustainability Framework
(ECSF 2004), that merges a phase-wise development (maturity) model
with a more advanced management model. The development model identi-
fies four levels: compliance driven, profit driven, care driven, innovation
driven. While the management model, based on the European way to ex-
cellence (Hardjono et al. 1997) model (a 1996 EU/EFQM project to which
one of the authors — Cesarotti — has contributed), has four main interrelated
elements: constitution (identity and values), chemistry (flows and relation-
ships), construct (actions and procedures) and control (monitoring and
learning). Or the corporate sustainability management reference model,
that identifies a core level (the theory) with a conceptual commitment to a
core sustainability theory and model, a middle level (policy) introducing
and integrating economic, social and environmental policies, and an exter-
nal level (practice) made of stakeholder relations, program strategy and
operations, R&D, measuring and control.

However these models have not had the wide application that could
have been expected, given the importance of the topic nowadays. We be-
lieve that the reason behind this is that they are too specific and for the
company willing to implement them they would be an additional model on
top of the pre-existing management models the company most probably al-
ready refers to.

In this sense the best approach is to introduce corporate sustainability in
an existing (and widespread) management model, reaching at the same
time two goals: to facilitate the adoption of the model (since it would re-
quire just some integrations) and to show that sustainability is not some-
thing apart business strategy, but is and must be part of a business strategy
and management system.

4 From Corporate Sustainability to Sustainable
Excellence

To our opinion, one of the best candidates from this point of view is the
EFQM Excellence Model (EFQM 2003). First of all because sustainability



Impact of Cultural Issues on Sustainable Excellence and Competitiveness 99

is actually an element of an organization’s excellence, secondly because
the model is widely spread (not only in Europe), but also for some more
specific reasons, and in particular because the EFQM Excellence Model,
as corporate sustainability:

encloses a management paradigm,

presents a holistic approach,

is strongly based on values,

is based on the stakeholder theory,

includes corporate social responsibility (CSR) as one of its fundamental
concepts.

However, it must be mentioned that the EFQM model as it is, is not ready
for being a corporate sustainability management model. In fact:

e it does not explore the concepts behind CSR, just mentioning environ-
mental sustainability, but not going into details and pushing, for exam-
ple, towards corporate accountability, or social justice, etc.;

¢ it substantially limits the impact of sustainability issues to only one cri-
terion (8th society results), not explicitly considering them among the
enabling factors;

e it limits the weight of society results to only six percent of the total;

e it does not consider long-term results, at least not long enough to cap-
ture sustainability results, limiting the trends analysis in the radar meas-
uring system to three years.

Therefore it is clear that reaching business excellence does not necessarily
mean to reach sustainability. But surely the Excellence Model offers an in-
teresting basis on which a company can build its way to sustainability. We
believe that corporate sustainability is a must for reaching excellence today
at least for a European company. Having lost the cost competitive advan-
tage and being at serious risk the technology and innovation competitive
advantages, sustainability can be a strong (maybe the strongest) competi-
tive advantage to let European companies and their products still be attrac-
tive.

In today’s competitive environment, corporate sustainability can effec-
tively help organizations to be attractive, to be competitive, to grow, to be
scalable, in one word, to survive. The integration of corporate sustainabil-
ity in a business excellence framework can provide that strong competitive
advantage necessary today to exist on the global market. We will call this
integration sustainable excellence.
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5 Sustainable Excellence and Cultural Issues

No matter what has been written above is quite accepted today among the
leaders of European businesses, no matter the results of using business ex-
cellence models has been demonstrated in more than one occasion
(Hendricks and Singhal 1996; Boulter et al. 2005), no matter corporate
sustainability is among the declared objectives of most companies, the ex-
amples of sustainable excellence in practice are still few.

Moreover, there are some regions or countries where even the attention
to sustainability factors (without a management model) or the use of busi-
ness excellence models is still very limited. We believe that an explanation
to this difference can be given by cultural diversity.

“Culture is the collective programming of the human mind that distin-
guishes the members of one human group from those of another. Culture in
this sense is a system of collectively held values.” (Hofstede 1981)

Culture is “a pattern of shared basic assumptions that the group learned
as it solved its problems of external adaptation and internal integration,
that has worked well enough to be considered valid and, therefore, to be
taught to new members as the correct way you perceive, think, and feel in
relation to those problems.” (Schein 1992)

This means that a culture is typical of a group and influences the behav-
iors of all the members of that group. In this sense it is possible to identify
the culture of a nation, but also the culture of a company (corporate cul-
ture), as the culture of any other group that has links among the people be-
longing to the group strong enough to influence there behaviors.

According to Schein (1992), culture has three different levels at which
culture influences people’s and companies’ products, actions and behav-
iors:

o Artefacts: they are on the surface and visible, easy to observe although
sometimes difficult to decipher, they are in the language, in the look, in
the outputs of what people do.

e Espoused values: reflected by groups’ behaviors, first begin as shared
values then become shared assumptions and then social validation, ini-
tially started by founder, then by leaders and then assimilated by all.

e Basic assumptions: they determine what people pay attention to, the
meaning of what is said and done, emotional reactions, what actions to
take and when.

Observing the location of the few companies who have developed an ef-
fective approach to sustainable excellence, or even just observing the
number of companies implementing a serious approach to sustainability or
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to business excellence, it is quite easy to notice that there are strong differ-
ences from country to country. We believe that one of the reasons behind
this segmentation is the existence of cultural factors helping or discourag-
ing approaches and investments for sustainable excellence. In order to be
able to analyze this we will study the Italian case, where the number of
companies using an excellence model is very small, where an excellence
model (and an excellence award) exist only for SMEs and for the public
sector (by the way without a great success in spreading the use of the
model or the culture of excellence), where sustainability is still far from
being perceived as a possible objective for a company and even less an as-
set to invest on.

But before analyzing the Italian case, we need a framework to identify a
culture. In order to analyze and to understand a culture, under most of its
points of view, and in order to find a reading key through which under-
stand the behavior of people or of organizations, several authors have iden-
tified cultural dimensions. Identifying which of these dimensions a person
or an organization (in case of corporate culture) has developed more, can
help understanding and foreseeing their behavior.

Hofstede (2003) has defined five couples of cultural dimensions:
e High power distance versus low power distance
Individualism versus collectivism

Masculinity versus femininity

Uncertainty avoidance versus risk inclination

Long-term versus short-term

While Trompenaars (Trompenaars and Hampden-Turner 1997) has identi-
fied seven couples of cultural dimensions:

Universalism versus particularism
Individualism versus communitarianism
Specific versus diffuse cultures
Affective versus neutral cultures
Achievement versus ascription
Sequential versus synchronic cultures
Internal versus external control

For the purpose of our study, we have selected a different set of cultural
dimensions, that can better help us reach our goal of finding some kind of
relationship between cultural factors and the attitude to implement and
succeed in approaches to sustainable excellence. The selected dimensions
are:
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Observance of rules versus adapting rules

Wide vision versus focusing

Competence versus personal contacts

Results versus commitment

Long-term orientation versus short-term orientation
Cooperation versus individualism

Proactivity versus reactivity

Orientation to change versus orientation to stability

6 Sustainable Excellence and Cultural Issues:
The Italian Case

In order to have a first response about a possible link between cultural fac-
tors and the attitude towards sustainable excellence, we have chosen to
analyze the Italian case, where notably the approach towards sustainable
excellence is still quite stuck, with the examples of organizations investing
(and succeeding) in business excellence coming almost only from the area
of small and medium enterprises (SMEs).

For this purpose we have used the results of a research developed by the
Ambrosetti Research Institute (Ambrosetti 2005), that had researched the
impact of cultural dimensions to analyze the pro-business attitude of a
country. The Ambrosetti study started by analyzing and measuring several
dimensions of culture, among which all dimensions we have selected
above, comparing them among countries. The study has been performed
using both indirect measurements (contextual dimensions, analyzing offi-
cial indicators published by each country and other research findings) and
direct measurements, based on a survey with specific questions aimed to
evaluate the attitude of the respondent on each of the above dimensions.
The questionnaire (assertions that the respondents were ask to assess be-
tween 1 = not important and 6 = very important) has been administered to
a sample of 1800 people, equally distributed for age (between 18 and 65)
and for gender. The results that follow have been obtained taking the per-
centage of “important” (5) and “very important” (6) answers for each di-
mension, and relating the dimensions in couples. The results are the fol-
lowing:

Competence versus Personal Contacts
Analyzing the importance given by people to the competence compared
with the importance given to personal contacts for the success of any ini-
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tiative, Italian culture gives an outstanding importance to personal contacts
compared to an average importance given to competence (Fig. 1).

0o/ *
% 80 United States
X_ China
France
X  taly
70 5 % *
ermany X Spain
8
e 60
£ x
3 Japan
g 50
o
40
01\" T T T T T

0 40 50 60 70 80 9 100 %*

Contacts

* Percentage of interviewees ranking this dimension as "important” or "very important”

Fig. 1. The importance given to competence compared with the importance given
to personal contacts

Rules Observance versus Rules Adapting

Analyzing the attitude of people to observe strictly the rules and compar-
ing it with the attitude to adapt rules to specific situations, Italian culture
appears to have a very limited tendency to observe the rules, while the ten-
dency to adapt rules seems to be quite high (Fig. 2).

Wide Vision versus Focalization

Analyzing the preference of looking at things from a wide point of view
compared with the attitude of focusing on details, Italian people seem to
have a preference on the wide vision, although none of the two aspects are
considered decisive (Fig. 3).
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Fig. 2. The importance given to observing the rules compared with the importance
given to adapting the rules to each situation
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importance given to being able to focalize
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Result Orientation versus Commitment

Analyzing the attitude towards orientation to final results and comparing it
with the attitude towards commitment on a task, Italians seem to be much
more sensible to the result than to the task itself (Fig. 4).
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Fig. 4. The importance given to results compared with the importance given to
commitment

Long-term versus Short-term

Analyzing the attention on long-term strategies compared to short-term
tactics it seems that Italian culture is quite low on both, and this can be ex-
plained by preference to look at results rather than strategies or tactics

(Fig. 5).

Cooperation versus Individualism

Analyzing the preference to cooperation rather than individualism (Fig. 6),
it appears clearly that Italians are much more individualist than coopera-
tion-oriented (interesting here is to notice at the position of the United
States that presents very high levels on both factors, that we believe is one
of the major strengths of that culture).
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Fig. 5. The importance given to long-term orientation compared with the impor-
tance given to short-term orientation
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to individualism
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Proactivity versus Reactivity

Analyzing the attitude towards pro-active behaviors (anticipating events)
compared with reactive behaviors (Fig. 7), Italian culture seems to be
much more oriented to reactivity rather than to proactivity (interesting here
is the Japanese culture that, as the USA in the previous case, is able to bal-
ance at the highest level both factors at the same time).
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Fig. 7. The importance given to anticipate events (proactivity) compared with the
importance of reactivity

Change versus Stability

Analyzing the attitude towards change compared with the preference to-
wards stability, it is evident that Italians are relatively in the high area for
stability, but they are also over average for attitude to change (Fig. 8). This
is only apparently contradictory, since change and stability are two phases
that alternate continuously, therefore feeling comfortable in both moments
is a very interesting characteristic. In any case observing the absolute val-
ues, it is clear that — especially for the attitude to change — for a continu-
ously changing world as today’s the Italian attitude is still not adequate.
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Fig. 8. The importance given to being able to adapt to changes compared with the
importance given to perform in stable conditions

But how can this information be useful for the purpose of our study?

First of all we believe that excellence can be reached in several different
cultural contexts. But for each cultural context a different model, or at least
an adaptation of existing models, is needed, and also the success ratio (i.e.
the level of excellence that can be reached) can be different. So the ques-
tion is if there is a model for business excellence that adapts well to the
cultural characteristics of Italian people and companies, and how effective
this can be.

Secondly, we believe that the best way (maybe the only way) to reach a
true sustainable excellence is to fire on all cylinders of all the above cul-
tural dimensions. In order to reach excellence not only in terms of eco-
nomic results, but also of environmental and social results, and in order to
sustain these results in the long-term creating shareholder value and stake-
holder satisfaction, an organization must be able to:
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create value from competence but also from contacts,

observe the rules but also to adapt them when necessary,

keep a wide vision but also to focus on details,

orient its efforts to results but also to keep the commitment on tasks,
have a long-term but also a short-term planning perspective,

be proactive but also to be reactive,

manage change but also to have the best from stability.

In this sense we can interpret the Italian situation. The limited number of
Italian organizations using an excellence model can be explained by means
of cultural factors, the lack of a wide vision (being excellence a holistic
approach), of focalization, of orientation to results, of short-/medium-term
orientation, of commitment to tasks, of cooperation.

However many Italian SMEs actually reach good or even high levels of
excellence and have excellent approaches (although only few adopt a busi-
ness excellence model), and this is probably explained by the importance
of personal contacts (entrepreneurship), high individualism (owners’ lead-
ership), ability to adapt rules (agility), high reactivity (flexibility to cus-
tomer).

In addition to what has been written for excellence, other factors influ-
ence negatively the approach to sustainable excellence. These are the lack
of value of competence, of observing rules, of long-term orientation, of at-
titude to change of proactive attitude. All this together, together with the
still quite low level of social and environmental awareness of people, can
explain why Italy is still so far from perceiving sustainable excellence as a
feasible objective for companies.

We believe that this can be only a first step to the understanding of the
relationship of cultural dimensions and the attitude towards sustainable ex-
cellence and this is why further, specific studies will be developed to reach
a deeper view on this topic. However, we believe that these first results
give already a clear idea of the relationship and can suggest some actions
to improve the development of sustainable excellence based on cultural
leverages.

7 Working on the Cultural Leverages

If our society wants to survive, we need to reach sustainable excellence
and this means that we need to deploy many challenging elements of our
way of thinking and of behaving. This might contrast with our natural-
cultural preference scheme, and this implies our readiness to change.
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The Italian case shows this quite clearly. No effort to spread sustainable
excellence can be successful if it does not work on changing the culture.
The culture of people is reflected in the behaviors of leaders, of managers,
of employees and of customers. Enabling that virtuous circle by means of
which the market itself will support sustainable excellence, rewarding who
has it, penalizing who has not.

So it is a matter of working on the cultural leverages, of changing the
culture of people. This can happen at different levels, according to which
group of people the change is directed to, who takes the lead of the change
and how wide the change must be.

The first level is working at the company’s level, where the strongest
cultural leverage is corporate culture. Leaders have many ways to change a
corporate culture, to embed a culture in an organization. These can be di-
vided into two areas. The first (primary) way is through actions or behav-
iors of leaders directly aimed at modifying the corporate culture. The sec-
ond (secondary) are meant to reinforce the primary actions through
decisions that do not influence directly the culture but are able to support
and to motivate the change.

The first of the primary ways to modify or embed a culture is the
leader’s role model, the way he/she behaves, acts, takes decisions. What
the leader pays attention to, how he/she reacts to critical situations (mo-
ments of crisis are extremely important for the creation of a culture), how
they allocate resources. But most of all the criteria through which leaders
measure the performance and the way they reward people.

The secondary ways of embedding a culture are in the design of the or-
ganization, in systems and procedures implemented, in the physical ap-
pearance of workplaces and in all the formal statements expressed by the
organization. These are all factors that can reinforce the primary actions.

It is of extreme importance that all the actions above are aligned on the
same objective. Contradictions or conflicting objectives not only reduce
the effectiveness of the action, but might cause some serious problems in-
side the organization. This must be carefully taken into account when a
leader delegates some of the above actions to others within the organiza-
tion.

But sustainable excellence is something that goes beyond the single
company. The cultural factors determining its success or its failure are
sometimes too firmly rooted to be modified at a company’s level. There-
fore two more levels of intervention on the cultural leverages are neces-
sary.

The second level is working on the mechanisms of the industry, of the
sector or of the market. The role of the leading companies of the sector, for
example in case of the manufacturing industry of the big OEM’s, is ex-
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tremely important to guide a cultural change. They play a leading role and
most of what has been written above for companies’ leaders apply almost
perfectly to them. But sectors (or markets) have also other ways of acting
on the culture. The main one is the level of controls and inspections. A cul-
ture is a comfortable way of behaving, few people are willing to change
their habits if not pushed to do so. If one wants this to happen, and positive
behaviors to overcome negative ones, with a virtuous circle being acti-
vated, objective controls and inspections are extremely useful, at least at
the beginning of the journey (in some cases, as the Italian one where there
is a strong attitude to adapt rules, third party inspections are advisable). A
focused measuring system linked to the inspection system can then reward
actions that go in the direction of the new culture and discourage behaviors
that do not.

Finally, the third level, that is the national (governmental) level. Here,
who has to lead the way playing a role model are first of all the political
leaders (who sometimes do not acknowledge this role). And the tools
available to the leaders are the laws, but even more important the controls.

But also society leaders, media and education systems have a fundamen-
tal role. And once again, it is of primary importance that all these actions
are aligned in the same direction, and sustained over a sufficient period of
time to be able to actually modify the culture of people.

8 Conclusion

We strongly believe that we will see sensible actions and investments for
sustainability from organizations only when sustainability will be consid-
ered among the main drivers to competitiveness and to overall business re-
sults. This includes at least adopting a wider stakeholder orientation strat-
egy, increasing the weight of long-term results versus short-term, and
considering seriously the impact on society as a fundamental driver for the
image of the organization on the markets. All this can be achieved only if
included within a wider strategic framework, and we believe that the busi-
ness excellence framework fits perfectly to the scope. In this way the goal
of global sustainability merges together with the goal of sustaining the or-
ganization’s own business results over time, and the efforts to reach these
goals will surely increase. This approach has here been called sustainable
excellence.

However, there are several barriers to achieve and spread sustainable
excellence, and many of these have cultural roots and need cultural
changes.
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Many people think (or prefer to think) that it is not possible to modify
people’s culture. There is so much evidence in literature but also in every-
day life that this is not at all true. A culture can change. First starting from
the artefacts, then the exposed values and finally the basic assumptions.
They can all change. It needs a focused actions of leaders, it needs an
aligned system supporting it, it needs a strong measuring and controlling
system able to correctly reward behaviors that go in the direction of the
new culture and discourage the others. It surely also needs time, but much
less time than what we might think, if the actions are really focused and
well sustained.

It is true that culture is a community’s DNA, but also DNA can change.
It is called Evolution of Species. And we strongly believe that if we want
our species to survive, our next evolutionary step is called sustainable ex-
cellence.
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1 Sustainability in the World of Technology, Science, and
Engineering

According to the World Commission on Environment and Development
(1987), sustainable development can be defined as development that meets
the needs of the present without compromising the ability of future genera-
tions to meet their own needs. Today, the sustainable economic growth and
development pose serious challenges to both the developing and developed
countries worldwide (Scott et al. 2001; Bieker 2005; Duderstadt 2008).
One of the main questions in this regard is how can the technological and
engineering solutions affect the long-term ecological, social and business
resilience (Gunderson and Pritchard 2002; Stiglitz 2006). The general
characteristics of the diversely resilient business systems (Fiskel 2003) are
illustrated in Table 1 below.

Table 1. Characteristics of diversely resilient business systems (after Fiskel 2003,
p- 5333)

Product system Multiple product configurations and extensions
Enterprise system Encouragement of diverse business strategies
Ecosystem Biodiversity in terms of species variety
Socio-economic system | Ethnic, cultural, institutional, and political diversity
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As discussed by National Academy of Engineering (NAE) (2004), tech-
nology is both a product and a process involving both science and engi-
neering. Engineering, which seeks to shape the natural world to meet hu-
man needs and wants, is a body of knowledge of design and creation of
human-made products and a process for solving problems (Wulf 1998).
While there has been a relatively weak relationship between scientific ad-
vances and technology until the time of the Second Industrial Revolution,
today the science, engineering, and technology are making significant con-
tributions to global economic prosperity. For example, it is estimated that
about 30—60 % of gross domestic product (GDP) in United States comes
from 20-65 % return on investment in science, engineering and technol-
ogy.

According to L. Creighton (2001) of the American Society of Engineer-
ing Education, contemporary society is becoming more technologically
challenged and more environmentally sophisticated and industry leaders
have to stay current in what is happening on all of those levels. In the not
too distant future, the convergence of nanotechnology, biotechnology, and
information technology will most likely impact every facet of society in-
cluding medicine, health care, computer, information, communication, en-
vironment, and the economy, which will only increase the above outlook
(National Research Council 2002; Roco and Bainbridge 2003; Sequeira et
al. 2006). According to Henry T. Yang, Chancellor, University of Califor-
nia Santa Barbara, “Nanotechnology will mandate a highly multidiscipli-
nary approach in education and research, cutting across the boundaries of
chemistry, biology, physics, materials, and all aspects of engineering”'.

Another important trend that will shape our future in the next 20-50
years is the advent of the conceptual age (Pink 2006), which is to follow
the information age (Fig. 1) of today’s Flat World and the “wired” global
society (Friedman 2006). The conceptual age will be dominated by the
“creators and empathizers”, and specifically, the “right brain thinkers”
whose abilities draw a line between those who get ahead in the competitive
business world and those who do not (Fig. 2). There are several reasons
why the creators and empathizers will rule in the coming conceptual age,
including the importance of human creativity and a shift by the empathic
society from consuming physical or virtual products to consuming human
experiences (Fig. 3).

! see: http://www.nsf.gov/crssprgm/nano/reports/endorse.jsp
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Fig. 1. The IT-based economy of the Flat World (Pink 2006) in the information
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Fig. 3. Building the HF/E-based society in the conceptual age (after Kar-
wowski 2007b)

The above discussion provides a context for exploring the nature of con-
temporary and future interactions between humans, technology and natural
environments, which are in the heart of the field of human factors and er-
gonomics (HF/E). According to the International Ergonomics Association
(IEA 2000), HF/E is the scientific discipline “concerned with the under-
standing of interactions among humans and other elements of a system,
and the profession that applies, theory, principles, data and methods to de-
sign in order to optimize human well-being and overall system perform-
ance”. It should be noted here that the integration of science and technol-
ogy in the 20th century has led to lifelong learning requirements, while the
rapidly expanding body of knowledge has produced a need for both tech-
nological and HF/E literacy of the workforce. In articulating the benefits of
technological literacy, the NAE (2004) pointed out that “in the future, on-
going developments in engineering will expand toward tighter connections
between technology and the human experience, including new products
customized to the physical dimensions and capabilities of the user, and er-
gonomic design of engineered products”. A need for HF/E literacy, which
prepares citizens to perform their roles in the workplace and outside of the
working environment, was discussed by Karwowski (2007a).
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2 Grand Challenges and Opportunities for Engineering

Recently, the NAE has initiated an open debate on the world’s grand chal-
lenges and opportunities for engineering in the 21st century?. To date, a
large number of ideas, desires and opinions have been proposed, including
the following examples:

e clean nuclear energy

e climinate pollution of the environment

e develop an efficient energy transformation system to utilize the solar
energy

develop an efficient greenhouse gases absorption system

build a space elevator

enable space travel out of the solar system

create self-sustainable, extraterrestrial and extra-solar colonization
assure control over climate and weather

develop self-constructing materials

develop an understanding of the human-level intelligence and consci-
ousness

e develop artificial general intelligence (artificial brain)

¢ build an offsite backup system for humanity

Former President Jimmy Carter has synthesized many of the above chal-
lenges when he said: “My own hope is that the engineering community will
devote part of its effort to devise and apply technological advances to meet
some of the rudimentary needs of water, fuel, housing, health, and infor-
mation’. In view of the above, one should ask what are the greatest chal-
lenges for HF/E discipline and profession in the next 50 plus years. As the
world around us is rapidly changing through profound technological, eco-
nomical, social, environmental and cultural transformations, including the
onset of a wired global society, globalization of consumer markets and
outsourcing of manufacturing capabilities, but also experiencing the digital
divide, increasing greenhouse gases pollution, and global climate changes,
is the greatest challenge for HF/E discipline and profession to fundamen-
tally redefine itself, or simply refine and polish what it does today?

2 http://www.engineeringchallenges.com
3 http://www.engineeringchallenges.org/cms/7125/Carter.aspx
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3 Grand Challenges and Opportunities for the Human
Factors and Ergonomics Discipline in the 21st Century

Over the last 50 years, human factors and ergonomics (HF/E) has been
evolving as a unique and independent discipline that focuses on the nature
of human-artifact interactions from the unified perspective of science, en-
gineering, design, technology, and management of human-compatible sys-
tems, including a variety of natural and artificial products, processes, and
living environments (Karwowski 2005). Today, the HF/E professionals
worldwide contribute to the design and evaluation of tasks, jobs, products,
environments and systems in order to make them compatible with the
needs, abilities and limitations of people (IEA 2000).

However, given the unparallel in modern civilization’s development
throughout history, one must wonder if what we inspire as both a HF/E
profession and as a discipline is sufficient. For example, the current mis-
sion statement by the Human Factors and Ergonomics Society reads, in
relevant part, that we “promote the discovery and exchange of knowledge
concerning the characteristics of human beings that are applicable to the
design of systems and devices of all kinds”, and that we “advocate system-
atic use of such knowledge to achieve compatibility in the design of inter-
active systems of people, machines, and environments to ensure their ef-
fectiveness, safety, and ease of performance™. In the context of the above
discussion, one should ask the question, is the “effectiveness, safety, and
ease of performance” all that the HF/E discipline is about?

As discussed by Karwowski (2007b), one needs to contemplate whether
the current mission of HF/E is fulfilled when helping to design cars that
are effective, safe, and easy to perform (operate), but consume a lot of gas;
or when we design power plants that generate energy by burning fossil fu-
els and also release a great amount of CO, into the atmosphere; or when
we design effective, safe and easy to operate meat production facilities that
utilize water-intensive cattle farming for beef production? Should we care
that it takes on average 500—1,500 liters of water to produce one kilogram
of potatoes, but to produce the same amount of beef we need between
15,000 and 70,000 liters of water? At the same time millions of people
around the world do not have direct access to clean potable water.

Clearly, the problems of sustainable environments, greenhouse gas
emission, and energy and clean water supply security for the entire human
population on this earth important should prompt us to consider changing
the focus of HF/E profession. Therefore, the key questions about the role

*www.HF/Es.org
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of the HF/E discipline and profession in the modern society of the concep-
tual age are as follows (Karwowski 2007b):

e How can we be useful to society at large and what are our aspirations
and opportunities to contribute in this regard?

e Should we be indifferent to the greater (i.e. socio-political) context in
which we advocate the benefits of the theory and practice of the human-
centered design?

e [s it enough to be user-friendly regardless of the socially and environ-
mentally unsustainable systems we try to make compatible with hu-
mans?

e Should the focus of the human-centered design paradigm be redefined in
order to reflect the fact that we do care about the above challenges of the
21st century, which seemingly only indirectly have anything to do with
human-technology interactions?

e Should we advocate the systematic use of HF/E knowledge (and what
HF/E knowledge should this be?) to achieve compatibility in the design
of (environmentally sustainable?) interactive systems of people, ma-
chines, and environments to ensure their sustainability, economic and
social effectiveness, safety, and ease of performance?

e How can we contribute in a meaningful way to the development of sus-
tainable systems and technologies?

4 Business and Social Sustainability: Constraints and
Opportunities

According to Fiskel (2003), sustainability needs to be considered at least at
three levels, i.e. the society, enterprise and product. A sustainable society
is one that continues to satisfy the current needs of its population without
compromising quality of life for future generations. A sustainable enter-
prise is one that continues to grow and adapt in order to meet the needs and
expectations of its shareholders and stakeholders. Finally, a sustainable
product (or service) is one that continues, possibly with design modifica-
tions, to meet the needs of its producers, distributors, and customers. It is
interesting to note here that a study of 160 companies indicated that the
main determinants of superior financial performance were not technology-
based, but rather organic system traits, an achievement-oriented culture, a
flexible and responsive structure, a clear and focused strategy, and a flaw-
less execution. Another study by Royal Dutch Shell (de Geus 1997) aimed
to understand what drives corporate longevity. The average life expectancy



124  Waldemar Karwowski

of large corporations worldwide was less than 50 years. There were several
factors that distinguished long-lived companies, including the sensitivity
and adaptability to business environment, cohesion and sense of identity,
tolerance of diversity (decentralization), and conservative use of capital,
but profitability was not among them (Fiskel 2003).

5 Building Sustainable Human-Centered Society

According to Francis Bacon, the purpose of science is “mastery over na-
ture” (Bacon 1620). In this context, it can be proposed that the main pur-
pose of human factors/ergonomics discipline is to optimize the beneficial
affordances of the environment in order to ensure control of such environ-
ment by the society. Furthermore, sustainable HF/E design refers to (1) the
design and management of affordances provided by the environment that
are compatible with human social needs, abilities and requirements for sus-
tainability and, (2) the design and management of affordances that are
compatible with social needs and requirements for sustainability. In other
words, sustainable HF/E design is one that maximizes desirable (positive)
affordances of the environment and minimizes its undesirable (negative)
affordances. Fiskel (2003) divided environmental performance indicators
of sustainability into five different categories including material consump-
tion, energy consumption, local impacts, regional impacts, and global im-
pacts (Table 2). On the other hand, the societal indicators of sustainability
have been divided into six categories, including quality of life; peace of
mind; illness and disease reduction; safety improvements; and health and
wellness (Table 3).

Table 2. Environmental sustainability performance indicators (after Fiskel 2003,
p. 5337)

Material consumption Product and packaging mass

Useful product lifetime

Hazardous materials used; eco-efficiency
Energy consumption Life cycle energy

Power use in operations
Local impacts Product recyclability

Runoff to surface water
Regional and global Smog creation, acid rain precursors
impacts Biodiversity reduction

Global impacts Global warming emissions; zone depletion
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Table 3. Societal indicators of business sustainability (after Fiskel 2003, p. 5337)

Quality of life Breadth of product or service availability
Employee satisfaction

Peace of mind Perceived risk and community trust

Illness and disease Illnesses avoided, mortality reduction

reduction

Safety improvements Lost-time injuries

Number of incidents

Health and wellness Nutritional value provided

Subsistence costs

Following the ramifications of the need to consider ethical values in the
context of metaphysics of ergonomics as discussed by Moray (1995), it is
proposed here that the problems of sustainable environments, hunger and
malnutrition, greenhouse gas emission, energy and clean water supply, and
energy security for the entire human population on this earth are important
enough to consider changing the focus of HF/E discipline and profession.

Therefore, it seems that the greatest challenge for HF/E today is to de-
velop a new mission of sustainable human-centered philosophy and design
that advocates the systematic use of HF/E knowledge (and specifies what
knowledge should this be?) in order to achieve compatibility in the design
of environmentally, economically and socially sustainable interactive sys-
tems of people and technology (Karwowski 2007b).

6 Conclusions

Contemporary society of the information age can be characterized by
complex technological, economical and cultural transformations, including
globalization of consumer markets, outsourcing of manufacturing, service
and R&D capabilities, and the birth of a flat and wired global society, but
also by the unintended consequences of the digital divide, as well as in-
creasing environmental pollution, and global climate changes (McFarlane
2006; Rosina et al. 2007). In not too distant conceptual age, HF/E should
provide a social contribution that matters by helping to solve global chal-
lenges such as energy and water security, population malnutrition and star-
vation, effects of armed conflicts and diseases, and contribute to increasing
healthy life expectancy and economic prosperity of all citizens. Further-
more, the HF/E discipline and profession should be in a position to help in
developing a sustainable and socially vibrant society (Karwowski 2007b):
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o that is HF/E literate and directly benefits from HF/E science and appli-
cations,

e where children start learning about HF/E in primary schools,

e where technology is developed around the needs, abilities and limita-
tions of all people,

e where consumer products, services, processes and work and leisure sys-
tems are designed based on human usability requirements,

e where economy benefits from applications of the HF/E knowledge and
expertise.

In the conceptual age, the HF/E discipline and profession will be well-
positioned to facilitate the highest quality of life for all citizens by devel-
oping universally usable and human-adaptable technologies for people of
all ages, and by creating an HF/E literate society everywhere and in all ar-
eas of human endeavor. The HF/E of the future should be one that influ-
ences public opinion and consumer choices through high quality user-
friendly publications, develops a broad educational base in HF/E world-
wide, and serves as the most authoritative global resource of HF/E scien-
tific knowledge and applications. By doing so, the HF/E profession should
be able to earn and enjoy massive membership and global presence, and
become widely recognized by mass media and appreciated by the public
for its contributions to science, design, engineering and management of
human-compatible leisure, home and work systems.
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This article argues that sustainable development can be achieved through a
conscious effort to work through people and organizations to drive change
(bottom up strategy) at the societal and political, legal and global levels
(top down). This will require a cultural shift that allows people and institu-
tions to be receptive to change. Macroergonomic change management is a
vital part of making this possible. Moreover, participation is a means for
driving change because it has emotional and psychological components
beyond the rational facts of sustainability.

1 Sustainable Development

The World Commission on Environment and Development (WCED) de-
fined sustainable development as: “development that meets the needs of
the present without compromising the ability of future generations to meet
their own needs” (Brundtland 1987). The WCED called for international
cooperation, institutional and legal changes to realize this vision. Many of
the predictions from this report did not materialize; nor did the interna-
tional collaboration or infrastructure. Perhaps nation states’ self-interests,
economic and corporate profit motives, or the sheer immobility of politics
have prevented sustainable development from being realized. This strictly
top-down approach to creating societal change did not have the intended
effect.

Another way of moving toward sustainable development is through an
organization and human systems approach. Some of the greatest social
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movements in human history have been initiated through individual and
group efforts rather than political or governmental mandated change.

Macroergonomics takes such an approach by examining the social, or-
ganizational and human interfaces (Hendrick and Kleiner 2002). By exam-
ining the interfaces among humans, organizations and technology we de-
velop a better appreciation of the context within which changes need to
occur. Participatory ergonomics (Imada 1991) may be a particular macro-
ergonomic tool that can help realize global sustainable development. With-
out active participation from individuals it is difficult to imagine real
change occurring to make sustainability a way of life in many societies and
organizations.

2 The Challenge to Sustainability

Sustainable development might be one of the largest social awakenings of
our time, rivaling social shifts in feminism and environmentalism of the
latter parts of the 20th century. People and organizations need a new para-
digm to make this shift. To date, we have disciplines that emphasize not
hurting humans, smart use of recycled materials, reducing our footprint on
the planet, and alternative forms of energy. Being truly sustainable re-
quires a systems view of preserving human, natural, environmental, and
energy resources as a normal course of activity. The challenge is to move
out of these segmented views of sustainability into a more holistic perspec-
tive (Zink 2007).

Fortunately, we have a better understanding of how to overcome some
of these challenges. Change management has taught us important lessons
that we might be able to use in this challenge.

Inertia. People and organizations do not change naturally. Homeostasis
is a powerful force that creates comfort and familiarity. This is particularly
true when things are going well (e.g. profitability, happiness) or when the
identified problem does not affect the person or institution. Stability and
the predictable patterns that it creates help us to derive meaning, have a
sense of control and understanding of our environment (Huy and Mintz-
berg 2003). The challenge is that people and systems have good reasons
not to change.

Beyond rationality. Facts are interesting and useful. Intellectual buy-in
to ideas is once again an insufficient condition to produce change. We may
be presented with facts about global warming (e.g. Gore 2006) and
alarmed by its potential and long-term effects. However, mobilizing people
to change their behavior requires understanding their own rewards, self-
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interests, emotions and behavior patterns. Change occurs because people
understand that they must change and the task-related, emotional and be-
havioral components support that change (Roberto and Levesque 2005).

Fears and concerns. Whenever change is proposed it exposes people to
deep-rooted or new fears and concerns. Despite the fact that the change
may involve a good idea, the question of how it affects me always
emerges. Questions about adequacy, place, relationship and acceptance are
always risky when people challenge the existing way of doing things.
Doubts and the fears that they create can overcome the greatest ideas or in-
tentions to change.

Cultural collisions. Behaving or managing in a sustainable way will cre-
ate conflicts with existing operating systems, norms or rules. Violating
group, corporate, regional or national culture can have serious effects for
the change agent or the change effort. Imada (1994) identifies different
cultures that exist within organizations and the importance of the norma-
tive behaviors in each of these cultures to make ergonomic changes suc-
cessfully. In a large-scale change toward sustainability there will be con-
flicts with existing cultures and subcultures within systems.

Suboptimization. While an organization may have the will to move to-
ward a sustainable future, people in different levels and departments make
unique decisions that are sensible to them but are counter to the larger ini-
tiative. This is in part inertia, but also a rational decision to maximize local
processes. In some cases it makes good sense to behave differently. How-
ever, in doing so, the entire system is degraded. Individuals making unique
decisions despite the organizational or system intent can be a challenge to
change.

Power. Change can alter existing influence, authority and economic in-
terests. These are strong forces to overcome. Those who stand to lose
power or advantage in the change will put up the greatest resistance. Pre-
cisely because they already have the power in the current system, these are
formidable adversaries to implementing change.

Capability. Though we may want to make the change and have the in-
tention to make the change, people and systems may not possess the capa-
bility or infrastructure to change. Enabling people to change can occur at
different levels. At the individual level people may need training, coach-
ing, tools, or need to be given alternatives to perform tasks. At an organ-
izational level changes in authority, responsibility, rewards, feedback,
scope or expectations may be required to create this capability. Having the
intention must be matched with an infrastructure that supports the capabil-
ity for people to change.
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3 The Ergonomic Alternative

Ergonomics is well-suited to address the challenges that sustainable devel-
opment presents. From the early years the discipline has been associated
with efficiency of movement, energy expenditure, ease of use, and cost re-
ductions from waste. From mechanical and economic points of view, er-
gonomics has contributed to meeting human and organizational needs
without compromising the future. The future has been preserved primarily
through reductions in effort, injury, and economic competitiveness. Ergo-
nomics has evolved far from the efficiency expert, time and motion study
paradigm to profound ways of enhancing human capabilities
(e.g. Boff 2006). Nevertheless, our professional heritage can be traced in
improving efficiencies in the human-activity interface.

As with most large-scale system changes, having the technology to
make the change is merely a necessary but insufficient condition. Getting
people, organizations, institutions and social systems to preserve resources,
energy, human capital and the environment cannot be approached in a
simple cause and effect model. At the same time, overarching change ef-
forts and theories, whether economic, political, or legal, that exclude the
human factor are also insufficient. Macroergonomics appears to offer an
approach that considers the human condition with respect to the organiza-
tional, social and technological contexts. For example, understanding how
humans interact with their tools and activities has limitations when we are
trying to make changes (e.g. reducing effort, injuries). Organizational re-
wards, group norms, individual values and available work methods have
an impact far beyond the human technology interface. Understanding these
contextual factors is what allows us to make meaningful change.

Implementing Enterprise Resource Planning (ERP). Imada and O’Dell
(2004) describe a macroergonomic change effort in introducing ERP soft-
ware into an existing organization. ERPs are alluring because they can in-
tegrate data systems and merge the functioning of independently operating
systems into a unitary whole. They have the potential to increase effi-
ciency and coordination across the entire enterprise and enables the enter-
prise to make informed, real-time decisions.

Like the move toward sustainability, ERP introductions require cultural
changes in nearly all aspects of organizational life. ERPs changed organi-
zation’s consciousness about what is possible and necessary. They also
changed people’s reality about what they did and how they performed their
work. These present a series of physical, psychosocial organizational and
learning challenges (e.g. see Imada and O’Dell 2004, p. 837).
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Imada and O’Dell (2004) describe the communication, participation, train-
ing and support that were executed pre-implementation, during the ERP
implementation and beyond. This change management process was an ac-
tive part throughout the project’s life cycle and continued years after the
introduction of the ERP. The macroergonomic approach taken in this pro-
ject had a positive effort in managing a profound change in an organiza-
tion’s life. Notably, the pre-implementation steps identified fears and con-
cerns, anticipated cultural collisions and avoided power conflicts. The
implementation phase dealt with the inertia by providing both the rational
basis for the change as well as addressing fears and concerns. Training of-
fered during the implementation further reduced fears and increased the
system’s capability to respond. Finally, life after the project implementa-
tion ensured that the project achieved its objective and prevented subopti-
mizing back to more comfortable ways of conducting business. This same
approach can be used to manage change toward sustainability in other or-
ganizational systems.

Central to a successful change management effort is a clear vision and
direction from credible sources. Agreement on difficult decisions from key
stakeholders sets the tone for the rest of the organization. It is not possible
to over-communicate this vision before the implementation. A well-
defined communication plan targeted to different consumers (levels, divi-
sions, interfaces) was critical before the implementation even began. The
communications, training and involvement addressed people’s feelings,
fears and concerns. Speaking directly to individual self-interests helped to
break down barriers to change. Engaging stakeholders from several levels
in the organization enabled people to understand and cope with the
changes.

Defining values. At a time when an organization was about to embark
on significant changes in its history, the leadership group stopped to iden-
tify its own values. After growing successfully for more than two decades,
the leadership group took the time to understand the most important things
about the company. Over a period of several months the group agreed on a
set of six values that made the company what it was and should be pro-
moted. While this kind of activity is often written off as soft people-
oriented work that sits on shelves, in this case it was extremely useful.
First, by engaging the management it created alignment on what had led to
their success and what they wanted to retain. They had a sharper image of
the future they wanted to create. Second, this was the first time that they
understood why they were going to have to change. Until this moment they
had been “working in the business”; now they were “working on the busi-
ness”. This view of themselves allowed them to make significant changes
about their future easier. These values provided a rational basis for making
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difficult decisions when the time came to make choices. The discovery of
these values reduced the inertia and tendency to get back to work instead
of making difficult decisions. Many of the doubts were already addressed
and their future was more important than their current fears. The values
became the heuristics for making change rather than dealing with each de-
cision independently.

Similarly, if organizations, groups or individuals understand their pur-
pose, vision and goals beyond their immediate environment, it is possible
to see sustainability in an entirely different context. Personalizing the issue
also helps in this process. For example, preserving our personal resources
(e.g. family, relationships, health, longevity, earning potential) seems to be
an easy act of self-interest. However, we find it difficult to change the be-
haviors that threaten these assets until we understand the values that moti-
vate us. It becomes easier to change when confronted with the possibility
of a future without these sustained capabilities.

Changing the system. Imada (2002) describes a macroergonomic ap-
proach to reducing injuries in a petroleum delivery system. The interven-
tion involved altering multiple parts of the system to enable it to be able to
achieve its safety performance. Changes were made in training, rewards,
recognitions, responsibility, selection, equipment design, supervision and
senior management. Collectively, the interventions altered the entire sys-
tem in a holistic way to create a culture that is receptive to change. System
changes are more difficult to conceive and implement but they are impor-
tant ways to consolidate the leadership and prevent power struggles in the
future. This also reduces the suboptimization that occurs when individuals
are allowed to make the best decision for themselves at the expense of the
entire system.

Similarly, interventions toward achieving sustainability need to take a
systems view over a long time horizon. The macroergonomic principles
outlined in Hendrick and Kleiner (2002) offer a plan for how these inter-
ventions might be approached. Like most systems, change occurs over the
long-term and in a nonlinear fashion. However, continuous change at a
systems level breaks down inertia and increases the organization’s capabil-
ity to respond to change in the intended direction.

Engaging stakeholders. A wide range of studies have shown that par-
ticipatory practices can have positive effects on ergonomic programs as
well as creating system-wide changes (e.g. Kogi 2006). Imada and Sta-
wowy (1996) used a participatory methodology to redesign food stands in
a professional sports venue to improve speed of service. The approach en-
gaged workers, managers, unions, maintenance personnel and designers in
ergonomic principles for improving speed of service. Teams used a prob-
lem solving approach to identify changes, create two-dimensional solu-
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tions, build mock-ups, test and finally implement the change. Speed of
service was improved by 10 % at minimal cost. Food stand workers were
happier with their redesigned work and relations with the union and cus-
tomers improved.

The engagement of workers in the process and subsequent communica-
tion about the change were as critical as the ideas being implemented.
Much of the resistance to change came from being comfortable in a suc-
cessful, prestigious organization. Any attempts to alter work processes
raises fear and concern. Participatory ergonomics enabled people to ex-
press these doubts and concerns.

This is another example of how macroergonomic ideas can be used to
create changes in systems toward sustainability.

Imada (2007) points to the need for participatory ergonomics as a means
of expanding ergonomics to a wider set of audiences and applications. Our
boundary for what is ergonomic has been defined by our science-based
findings. These findings can be expressed as a finite set of principles, facts,
or theories. However, to expand this knowledge base to new and undefined
applications (e.g. outer space, nanotech and virtual environments) our find-
ings need to be validated and verified. By engaging users, owners and
stakeholders in the ergonomic process we can find more applications for
our existing body of knowledge and break ground in new frontiers. This is
consistent with the cybernetic concept of requisite variety (Ashby 1956).
Simply stated, to remain stable, a system’s control or regulator must ex-
hibit the same level of variety as its environment. Environmental variety is
made up of the number of changes or random shocks. Variety of the regu-
lator in a system is the number of responses it can make to these environ-
mental changes or shocks. For ergonomics or a change strategy to remain
viable, it must be able to produce at least the same variation as the applica-
tions or users demand. In addition to producing the same number of re-
sponses to the environment, the system must produce the right response. In
rapidly changing environments the system must have a range or potential
responses to match the environmental turbulence. Engaging users, conflict-
ing parties and stakeholders is an important means for creating this variety.

Active participation in ergonomics, and in this case sustainability, can
create experiences that lead to ownership, a more profound understanding
of the problem, and engaging people emotionally. Dealing with facts is a
rational process. People may understand the need to change and behave
differently. Unless this experience can be moved to a deeper understanding
and meet human needs, change is less likely. Imada (2005) believes that
this deeper understanding can be conveyed in stories or vignettes that cap-
ture the human experience in the change effort. The retelling of these ex-
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periences creates a base from which people can draw and understand at a
level that promotes action.

4 Conclusions

National self-interests, economic forces and the naturally conservative na-
ture of organizations can overwhelm legislated, regulated or mandated so-
lutions to sustainability. Efforts to improve sustainability by meeting hu-
man, economic or environmental goals are only partially successful, and
more importantly, often conflicting (e.g. reducing carbon emissions costs
more). Efforts to date are driven by fragmented interests and disciplines.
There is no holistic perspective for improving the total human condition.

Sustainability is often perceived as an egalitarian social objective. En-
terprises and people focus more on survivability (meeting challenges in
constantly changing environments) than sustainability. These are not mu-
tually exclusive goals. To be workable the solution must have at least three
components. First, it must examine the entire system. Solutions need to
examine social, organizational and human interfaces. Second, the solution
must also have a plan to manage change. Specific actions should target the
challenges to change cited earlier in a systematic and planned fashion. This
needs to occur at social, organizational and personal levels. Finally, solu-
tions need to have a longer time horizon beyond short-term metrics. The
original Brundtland (1987) definition used future generations as the time
for assessing sustainability. Few systems today have that time scale and
relevance.

Pikaar, Koningsveld and Settels (2007) cited the many challenges and
ergonomic solutions to serving more diverse users and situations. Sustain-
ability poses a new set of diversity questions and issues that challenge er-
gonomists to migrate from traditional clients, customers and venues to a
new set of circumstances and criteria. How might we get there?
Boff (2006) describes this journey from: (1) changing tools to adapt to
human characteristics; (2) harmonizing humans and technology for cogni-
tive fit; (3) optimizing human physiological and cognitive capabilities in
harmonized systems; and (4) possibly altering humans to enhance human
and system performance. While we may be comfortable with altering sys-
tems for sustainability (e.g. increasing energy efficiency) we may be less
comfortable with altering humans to consume less. Making these transi-
tions will not be easy. Until that bifurcation at each phase transition, we
continue to apply what we know from our science. Ergonomics has often
been viewed as science-based and robust enough to be generalized to



Achieving Sustainability through Macroergonomics 137

known situations and users. Indeed, ergonomics can be found at work, at
home, play or shopping. At one point in time, we may enter an arena
where the diversity (e.g. the problem, environment, user) exceeds our
knowledge and capability.

Macroergonomics can bring together management concepts, ergonomic
technologies, change management strategies and participatory techniques
to move toward reasonable use of economic, social and environmental as-
sets. Why the macroergonomic approach? First, macroergonomics exam-
ines the human-organizational, human-technological, and technological-
interfaces that are necessary to come up with a system based solution.
Second, contact with the management and stakeholders in enterprises and
organization allows a more comprehensive change management strategy
than either a top-down or discipline-based initiative (safety, environment,
procurement, sanitation). Finally, with the first two points, ergonomics ad-
dresses human needs. Imada (2005, 2007) identifies this as one of the ma-
jor advantages that ergonomics has over other solutions, which must be
human-centered and address human and personal needs. Done through sto-
ries, listening and engagement, ergonomics has the potential for making a
large contribution to global sustainability.
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Recently, much public attention has been on medical errors and patient
safety. Healthcare organizations are being pressured to improve their sys-
tems and processes and implement various technologies in order to prevent
or mitigate medical errors. This focus on the implementation of technology
for patient safety has not necessarily achieved all of the expected patient
safety benefits, probably because of insufficient consideration for the hu-
man factors of technology implementation and use. This paper describes
the implementation of advanced intravenous infusion pump technology in
a teaching hospital. Emphasis is placed on the understanding of the effects
and impact of the technology after the actual implementation. The imple-
mentation of the technology can be interpreted in the conceptual frame-
work of episodic versus continuous change proposed by Weick and Quinn
(1999). The emphasis on continuous change requires organizations to fo-
cus on continuous system adaptation and improvement; this new focus can
contribute to sustainable technology implementation and use.

' An earlier version of this paper was presented at the 11th International Confer-
ence on Human-Computer Interaction, Las Vegas, Nevada, July 22-27, 2005.
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1 Introduction

In 1999, the publication of the report on “To Err is Human: Building a
Safer Health System” by the US Institute of Medicine (Kohn et al. 1999)
brought forward the issue of medical errors. We have known for quite a
long time that medical errors occur quite frequently and are caused by poor
system design (see, for example, the early research conducted by Chapanis
and colleagues on medication errors: Chapanis and Safren 1960; Safren
and Chapanis 1960a, 1960b). The 1999 IOM report indicated that between
44,000 and 98,000 people died each year in the US because of medical er-
rors. The recent attention of the public to patient safety has generated
much pressure on healthcare organizations to change their systems and
processes in order to avoid or mitigate errors and hazards.

Our research group has proposed a systems approach to patient safety
that defines the work system elements that influence care processes (and
other processes) and affect both patient and worker safety (Carayon et al.
2006). The so-called SEIPS (Systems Engineering Initiative for Patient
Safety) model of work and patient safety focuses on the system factors that
need to be redesigned in order to foster the performance of healthcare pro-
viders and promote and improve patient safety. Technology is only one of
five elements of the work system model (Carayon and Smith 2000; Smith
and Carayon-Sainfort 1989). Technologies are being introduced at an in-
creased pace in healthcare, primarily to improve the quality and safety of
care provided to patients (Bates and Gawande 2003). There is considerable
pressure on healthcare organizations to use technologies to prevent medi-
cal errors and improve patient safety. For instance, bar coding medication
administration technology that matches patients with the right medication
and IV (intravenous) infusion pump technology that can set drug dosing
limits have been proposed as solutions to reduce medication administration
errors (Institute of Medicine Committee on Quality of Health Care in
America 2001). According to the SEIPS model (Carayon et al. 2006), it is
important to understand the systemic impact of technology, i.e. the possi-
ble positive and negative impact of technology on the rest of the work sys-
tem. In addition, the process by which technology is implemented, and the
actual use of the technology need to be examined in order to understand
the full impact of technology and its effectiveness at improving patient
safety.

In the context of increased technological change in health care, we pre-
sent a case study of the implementation of IV infusion pump technology in
a teaching hospital. We emphasize the importance of going beyond im-
plementation issues when examining a technological change. Much can
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happen after the “official implementation date” of a technology, therefore
resulting in the concept of “continuous change”. The paper first reviews
background literature on (1) episodic versus continuous change, and (2)
technology implementation in healthcare organizations. A case study on
the implementation of IV infusion pump technology is then described and
discussed. The emphasis of the case study discussion is on the need to con-
sider the process of technology implementation in health care as both epi-
sodic and continuous. In addition, according to the SEIPS model (Carayon
et al. 2006), the impact on both patients and providers and their organiza-
tion needs to be considered. Considering all stakeholders affected by the
technology is a prerequisite for sustainable successful technology imple-
mentation and use (Zink 2002).

2 Background

2.1 Episodic versus Continuous Change

Weick and Quinn (1999) contrast “episodic change” to “continuous
change”. Episodic changes tend to be relatively infrequent, discontinuous
and intentional. When examining episodic changes, emphasis is placed on
the preparation for change, such as implementation strategy and planning
for change. The change is considered a source of disequilibrium and dis-
continuity. Emphasis is placed on short-run adaptation. The change is epi-
sodic because it occurs in a distinct period of time during which an event
such as a technological change occurs. In episodic changes, the change
agent is a “prime mover who creates change”. The change agent can be a
single individual, but is most often a team of individuals who are highly
committed to the successful implementation of the change. Much research
has been conducted to describe characteristics of good change agents (Kot-
ter 1996).

On the other hand, continuous change represents changes that are ongo-
ing, evolving and cumulative, and often uncertain and less predictable.
Multiple continuous changes that occur over a period of time can accumu-
late and create a large substantial change. A key concept in understanding
continuous change is that of learning. In continuous change, learning oc-
curs at various levels: learning of individuals (e.g., skills and knowledge),
and learning of the organization (e.g., new modes of organizational func-
tioning). Because changes are ongoing, individuals and their organization
have opportunities to learn about the changes and adapt and adopt the
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changes. The mini-changes occurring can be both reactive and proactive
modifications. Table 1 summarizes the main characteristics of episodic and
continuous changes.

Table 1. Characteristics of episodic and continuous changes (adapted from Weick
and Quinn (1999))

Characteristics Episodic changes Continuous changes

Nature of change  Infrequent, discontinuous, Ongoing, evolving, cumula-
intentional, discrete tive, less predictable

Metaphor of Organizations are inertial. Organizations are emergent.

organization Change in organizations is in- Change in organizations is
frequent and is an occasional constant and is comprised of
interruption or divergence numerous modifications in
from the status quo. work systems and processes.

Time scale Distinct period of time during Multiple continuous changes
which an event occurs over a specific period of time

Emphasis Preparation for change (e.g., Long-run adaptability

implementation strategy, plan-
ning for change) and short-run

adaptation
Key concepts Focus on inertia and potential Learning at various levels:
for leverage individuals and organization
Change agent “Prime mover who creates “Sense maker who redirects
change” change”

Weick and Quinn (1999) compared and contrasted episodic changes to
continuous changes. Our case study will show how both episodic and con-
tinuous changes can be embedded in a single technological change. The
initial phase of technological change can assume the characteristics of an
episodic change, whereas the issues occurring after the implementation of
the new technology can be described as a continuous change.

Carayon and Smith (1993) discuss three categories of effects or influ-
ences of technology change on employees: (1) process of technological
change (i.e. how the change is planned for and implemented), (2) similari-
ties and differences between the “old” work system and the “new” work
system, and (3) effects of the technological change on the work system. In
research on human and organizational aspects of information technology,
much attention has focused on the first two areas, but little consideration is
typically given to the third area: once the technology is implemented,
change is assumed to have been completed and further change thought to
be of little consequence or is unanticipated. Studies by Cornford and col-
leagues have highlighted the importance of understanding what happens
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after the actual implementation of information technologies (Cornford
2003; Lin et al. 2003). They argued that much emphasis has been placed
on the implementation phase of information technology at the expense of
issues regarding the actual use of information technology and the “world
of users”. Therefore, they advocate an approach that focuses on the actual
use of the technology in the context of operational life: “a system in use”,
its emergent features, and planned and unplanned consequences (Cornford
2003).

2.2 Technological Change in Health Care

Various types of technology have been proposed to improve the quality
and safety of care, such as technologies for medication administration
(e.g., bar coding medication administration technology, Smart IV pump
technology) and technologies for supporting information flow at various
stages of patient care (e.g., EHR or Electronic Health Record, CPOE or
Computerized Provider Order Entry). Whereas some research exists that
demonstrates how those technologies can lead to patient safety improve-
ments (Bates et al. 1999; Rothschild et al. 2005), there is emerging re-
search that shows some of the “unintended consequences” of those tech-
nologies (Ash et al. 2004; Ash et al. 2007; Koppel et al. 2005). This
research is important as it highlights the need to examine the technology
“in use” and to be prepared to manage additional continuous changes.

Studies on technology implementation in healthcare have mainly con-
ceptualized the technological change as an episodic change. Studies have
examined, for instance, the impact of information technology such as
CPOE on physicians by collecting data on their work before and after the
technology implementation (Overhage et al. 2001). Some studies have be-
gun to understand the actual process of information technology implemen-
tation in healthcare (McDonald et al. 2004). Our own research has exam-
ined the process of implementing an EHR system in a small clinic and its
impact on the clinic staff (Carayon et al. 2007). We have also examined
the actual use of bar coding medication administration technology by
nurses in their own work environment; this research identifies some of the
system factors that can hinder the safe and efficient use of this technology
(Carayon et al. 2007).

The prevalent approach to the study of information technology in health
care has largely ignored the “technology in use”, i.e. what happens once
the technology is implemented (for an alternative approach, see Berg
(1999)). In this paper, we use the concept of continuous change to examine
the implementation of one particular technology, IV infusion pump, at a
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hospital. This case study demonstrates the importance of examining both
the implementation of the technology (i.e. episodic change), as well as the
ongoing use of the technology (i.e. continuous change) in order to evaluate
the sustainability of successful technology implementation and use.

3 Case Study

The hospital is a 450-bed, university-based, tertiary care center serving
south central Wisconsin and northern Illinois with a large referral base
from a four-state area. It is a recognized leader in patient safety and qual-
ity. The hospital has been an innovator and early adopter of new technol-
ogy and processes to streamline the medication use process including ro-
botics, unit dose dispensing, and decentralized pharmacists with staffing in
the intensive care units and all patient care units. Bar code medication ad-
ministration technology was piloted in December 2001 and systematically
implemented unit-by-unit hospital-wide, achieving full implementation in
2004. A summary of the timeline of events concerning the implementation
and use of the IV pump at the hospital is displayed in Table 2.

Table 2. Timeline of the IV pump technology implementation

When? What?

October 2002 The hospital performance improvement committee commis-
sioned an IV pump safety committee to evaluate [V pump
technology for safety.

May—October 2003 Safe Intravenous Medication Administration FMEA

June 2003 Pilot test of the new IV pump on two units of the hospital

September 2003 AHRQ grant awarded: “Medication Error Reduction, Tech-
nologies and Human Factors” (SMArT"™ project?; collabora-
tion between researchers and hospital

October 21,2003  Implementation of new IV pump throughout hospital

November 10, 2003 Discovery of a failure mode associated with new IV pump
(tubing mislead causing free-flow)

May—June 2004 Usability testing of redesigned IV pump

July 2004 Implementation of the redesigned IV pump

The hospital’s decision to purchase the advanced IV infusion system with
decision support software began following the reporting and analysis of
several IV pump errors and related adverse events. The hospital was inter-

2 http://cqpi2.engr.wisc.edu/smarthf/index.html
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ested in providing the safest health care to patients by taking advantage of
technology, such as an IV infusion system with decision support software,
that may avert human error. The hospital’s Performance Improvement Co-
ordinating Committee (PICC) commissioned an IV Pump Safety Team to
review the current IV pump and the available product alternatives. The
team was composed of members from nursing, pharmacy, anesthesia,
medicine, quality improvement, plant engineering and environmental en-
gineering. Twenty-nine pump safety criteria were developed by the com-
mittee, and the IV pump ECRI report (ECRI 2002) and other literature
were reviewed. Alaris Medley with Guardrails® Smart IV pump was cho-
sen after a vendor demonstration and a site visit to another institution that
had implemented the Alaris IV pumps. A large capital investment was ap-
proved by the hospital for hospital-wide implementation of the pumps.

In June 2003, the hospital piloted the new IV pump on one inpatient
unit. Fifty nurses underwent training in a two-week time period and all
pumps were exchanged in one day. One programming error was found
during switch over to the new pumps: a milrinone drip running at the
wrong rate due to programming the wrong concentration (this error oc-
curred on the old pump and was corrected when switching to the new
pump). Twenty nurses who worked five or more shifts with the pumps re-
turned post-trial surveys assessing the pump usability. All of the nurses felt
the training was adequate and that the pump was acceptable for use. Over-
all nurses felt the pumps provided improved safety. They felt more confi-
dent when using the new pumps with IV infusions. During the Spring of
2003, an FMEA (Failure Modes and Effects Analysis) team was formed to
prepare for the IV pump implementation (Wetterneck et al. 2004; Wetter-
neck et al. 2006). The IV Pump FMEA team started its work 3.5 months
before the projected implementation date of the new technology. The im-
plementation was delayed for one month to allow the team to finish its
work and implement the team recommendations. The full hospital-wide
implementation of IV pump technology occurred in October 2003 after a
one-week training period that targeted all hospital end users (nurses and
anesthesia providers). Post-implementation, the FMEA team continued to
meet regularly to discuss user problems with the technology and a dedi-
cated nurse was hired to manage the technology and use issues.

About three weeks after the implementation of the IV pump, a free-flow
event related to a tubing misload of the pump occurred in the operating
room (Schroeder et al. 2006). This event triggered a series of activities
aimed at understanding the factors contributing to the event. Those activi-
ties involved both internal and external evaluation of the IV pump in-
volved in the incident. Over a period of six months, discussion between the
hospital and the pump manufacturer led to a number of proposals regard-
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ing redesign of the pump. A group of researchers in collaboration with the
hospital conducted usability testing of the proposed redesigns, and identi-
fied one redesign that addressed the design deficiencies at fault with the
initial pump (Hundt et al. 2005).

4 Discussion

The implementation of advanced IV pump technology in the hospital has
characteristics of an episodic change. The technological change occurred
over a short period of time: training was spread over one week, and the ac-
tual switch between the old pumps and the new pumps occurred over one
day. Several activities and processes occurred before the new IV pump
technology was implemented:

Convene a committee to evaluate IV pump technology

Conduct a return-on-investment analysis of the [V pump technology
Perform an FMEA of the IV medication administration process
Execute a pilot test of the new IV pump

Hold training

These activities and processes were aimed at getting the organization “pre-
pared” for the technological change. Several people were involved as
“change agents”. For instance, the hospital hired an IV pump coordinator
whose initial job was dedicated to the implementation of the new IV pump,
in particular the training of nurses and other front-line users.

The case study also demonstrates characteristics of a continuous change.
The occurrence of the pump-related event led the organization to a series
of activities that were not initially anticipated or planned (Schroeder et al.
2006). These small changes were ongoing and evolving. The event in the
operating room led to many other activities, such as discussion between
the hospital and the manufacturer, external evaluation of the new IV pump
technology, usability testing of the pump redesigns by a team of research-
ers and hospital employees, and ultimately redesign of one aspect of the
pump. The preparation for the technological change allowed the organiza-
tion to be more likely to adapt to events after the implementation. The
preparation involved establishing and strengthening relationships between
different disciplines within the organization. For instance, the FMEA team
involved pharmacy, nursing administration and end-users, anesthesia,
medicine, biomedical engineering, anesthesia engineering, safety, and
quality improvement (Wetterneck et al. 2006). Upon implementation of the
new IV pump, an implementation team formed that involved many of the
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FMEA team members. This team led the investigation and found the cause
of the pump malfunction event and then transitioned to the IV Pump Over-
sight Committee that dealt with the redesign of the pump for safe IV ad-
ministration. The organizational characteristic of the implementation, i.e. a
FMEA team (i.e. elements usually characteristic of episodic change), sig-
nificantly contributed to the capacity of the organization to adapt and react
to the many changes that occurred after the actual technology implementa-
tion (i.e. elements of continuous change). Individual learning (e.g., hospital
employees involved in the usability testing learned about this human fac-
tors method), as well as organizational learning occurred in response to the
continuous changes and facilitated further positive change. In addition, the
IV pump coordinator’s role changed somewhat as she then conducted on-
going monitoring activities to ensure proper use and follow-up of any
pump-related problems users encountered.

This case study demonstrates how a technological change can be con-
sidered as both episodic and continuous. The initial phase of preparation
and implementation has characteristics of an episodic change, whereas the
post-technology implementation process has characteristics of a continu-
ous change. In addition, the initial phase of planning and preparation very
much affected the post-technology implementation and the continuous
change phase. For instance, in the planning phase, a multidisciplinary team
was formed to conduct an FMEA of the medication administration process
and the impact of the Smart IV pump on this process. This helped various
disciplines learn to work together and trust each other. This also affected
the capacity of the organization to come together and bring all involved
disciplines together after the free-flow event was discovered. Therefore,
the episodic change and the continuous change were not independent from
each other.

The capacity of the hospital to sustain the safe, effective and efficient
use of the IV pump technology was very much related to the hospital’s
ability to handle the challenges following the technology implementation.
Understanding the “technology in-use” over a period of time can help to
achieve a sustainable successful implementation. In addition, for sustain-
ing successful technology implementation and use, it is important to con-
sider the impact of the technology on various stakeholders (Zink 2002); in
our case study, all stakeholders were represented in the various committees
involved in the planning, implementation and follow-up phases.
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5 Conclusion

This case study of the implementation of IV infusion pump technology in a
hospital demonstrates the need for understanding the events preceding the
implementation, as well as significant events following the implementa-
tion. The case study poses interesting challenges concerning the “evalua-
tion” of technology in health care. A study design with a pre-
implementation measurement and a limited number of post-imple-
mentation measurements would not capture the richness of the “technology
in use”, i.e. the process of continuous change. Some of the research on the
evaluation of information technology in health care tends to adopt a longi-
tudinal study design with the objective of (1) comparing the “before” and
“after” data on, for instance, work tasks and work flows; and (2) examin-
ing the short- and long-term impact of the technology. Such a study design
assumes that the “short-term” effects are transitory effects due to the need
of both the end users and the organization to adapt to the change. Another
assumption is that with sufficient time, one is able to capture the “true”
impact of the technology on the end users and the organization: after some
time (e.g., six to twelve months), the technology has been adopted, end us-
ers are familiar with the technology, and stability has been achieved. Our
case study shows that such a design would probably not work with a con-
tinuous change such as the implementation of IV pump technology. To
understand the implications of continuous change, other types of research
design are necessary, relying much more strongly on qualitative data col-
lection methods and approaches.

Healthcare organizations that are implementing technologies need to
understand the characteristics of both episodic and continuous changes.
From the viewpoint of episodic change, healthcare organizations need to
consider elements of change management, project management, user-
centered design and usability, communication, and training (Karsh 2004;
Korunka and Carayon 1999; Smith and Carayon 1995). From a continuous
change viewpoint, organizations need to be aware of changes or events
that may occur after the implementation of the technology; this can help
organizations anticipate and manage that change and ensure that the “tech-
nology in-use” is effective, efficient and safe. Understanding that the im-
plementation of technology in health care can be a continuous change
highlights the need for considering organizations as dynamic systems
(Carayon 2006). Continuous system adaptation and improvement need to
be embedded in the organizational functioning and structuring. For in-
stance, after the technology has been implemented, “change teams” need
to revise their roles and responsibilities and focus their attention to usage
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issues; organizations need to provide the support and resources for this
change in focus. Organizations need to go beyond efforts targeted at moti-
vating end users to learn and use the technology; they need to help end us-
ers “make sense” of the new technology and its impact on their work
(Weick 2001). This focus on system adaptation requires organizations to
conceptualize technological change as continuous change.
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A hypothesis on the influence of project duration and focus on involve-
ment in participatory processes is formulated based on the literature.
Longer lasting projects could theoretically have more involvement of top
management. Technological oriented projects should have less top man-
agement involvement and more involvement of engineers and designers
compared with more organizational focused projects.

Asking 277 experts about their latest project indicated that top manage-
ment is significantly more involved in the longer lasting projects and engi-
neers and designers more in the technological oriented projects. The disad-
vantage of this study is that it concerns a specific group of experts
interested in participatory ergonomics biasing the outcome and categories
could be interpreted freely by the experts. Further (longitudinal) case-
control research is needed to have a better and more valuable predictive
value of the effects of involvement of various participants.

1 Introduction

Positive effects of a participatory approach have been demonstrated in
previous studies. The European Foundation for the Improvement of Living
and Working Conditions (1999) reports that direct participation in produc-
tion organizations most often leads to quality improvements (90 % of the
cases), to reduction of throughput times (60 % of the cases), and to reduc-
tion of costs (60 % of the cases). However, these facts are merely estima-
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tions by experts. Apart from these estimations, some more quantitative ef-
fects have been reported as well (e.g. Beevis and Slade 2003; Koningsveld
et al. 2005). Lawler states (1986) that employee involvement affects five
major determinants of organizational effectiveness: motivation, satisfac-
tion, acceptance of change, problem solving and communication. Lawler
also argues that involving workers in the definition of methods and proce-
dures is an effective improvement approach, and can motivate employees
to produce a better quality job, which is preferable from a sustainable point
of view as less corrections are needed, which is probably better for the en-
vironment and due to the more satisfied employee better for the work force
health on the long-term. Not all participatory approaches are successful.
There are examples of ineffective participatory approaches as well (e.g.
Molen et al. 2005). However, a majority of the cases described in the lit-
erature shows the positive effects.

The participatory approach has been applied in ergonomics as well. The
growth in participatory ergonomics projects and attention on conferences
over the past 15 years has been marked (Haines et al. 2002). Such growth
has been fed by the recognition by companies of there being room for im-
provement in working methods whilst not having resources to bring in er-
gonomics specialists for every need, the increasingly participatory nature
of approaches to industrial health and safety generally, and the related
processes of the total quality movement (Haines et al. 2002). Reasons to
promote a participatory ergonomics (PE) approach include improved ideas
and solutions, smoother implementation, better direct results and a number
of systemic outcomes of value to the organization or individuals or both
(Wilson and Haines 1997). Difficulties can be perceived time and cost, the
effort needed to turn interventions into programs, motivating participants
and knowing how to embrace those represented but not active in the proc-
ess — the non-participatory stakeholders. Despite the vastly increased PE
endeavors, there is still little agreed theoretical knowledge. It is also diffi-
cult to compare across different PE projects, in terms of processes and of
outcomes. Therefore, a framework was developed and success factors were
extracted from participatory ergonomics projects.

1.1 Framework

Participatory processes include a large variety of approaches focused on a
large variety of topics. Some projects are focused on productivity increase,
others on quality or flexibility. For sustainable innovation (sustainable is
defined in this case as an innovation that lasts longer than just a short-term
effect) the target of the project should be combined with a health increase
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or an environmental improvement. Of course the structure of the participa-
tory process depends on the goal. A useful framework to classify the ap-
proaches has been developed by Haines et al. (2002). This framework has
nine different dimensions (see Table 1) each with two or more associated
categories which define a feature of a PE initiative. Three dimensions of
this framework will get extra attention in this paper as practitioners of
eleven courses showed special interests in these dimensions. These three
permanence, involvement and focus are described below.

Table 1. Version of participatory ergonomics framework described by Haines et
al. (2002)

Dimension Categories

Permanence Ongoing — Temporary

Involvement Full direct — Partial direct — Representative

Level of influence Entire organization — Department/work group

Decision-making Group delegation — Group consultation — Individual
consultation

Mix of participants Operators — Supervisors — Middle Management
Union Personnel — Specialist/Technical Staff — Senior
Management

Requirement Compulsory — Voluntary

Focus Designing equipment or tasks — Designing jobs, teams
or work organization — Formulating policies or strate-
gies

Remit Process development — Problem identification — Solu-

tion generation — Solution evaluation — Solution imple-
mentation — Process maintenance
Role of ergonomics spe- Initiates and guides process—Acts as a team member —
cialist Trains participants — Available for consultation

1.1.1 Dimension 1: Permanence of Initiative

This dimension considers the permanence of participatory ergonomics
within an organization. Participatory ergonomics mechanisms may func-
tion on a temporary basis and may take place outside the normal organiza-
tional structures. Alternatively, ongoing participatory mechanisms may be
developed which may well be much more integrated into the structure of
the organization.

1.1.2 Dimension 2: Involvement

The second dimension of participatory ergonomics considers whether peo-
ple participate directly or indirectly (via representatives).
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1.1.3 Dimension 3: Focus

This dimension identifies the topics addressed by participants, and it was
assumed to be self explanatory. However, in validating the framework
practitioners preferred the name “topics addressed” (Haines et al. 2002).
The three categories in this dimension are: Physical design/specification of
equipment/workplaces/work tasks — Design of jobs teams or work organi-
zation — Formulation of policies or strategies.

1.2 Success Factors

Apart from the classification, it is interesting to know what factors influ-
ence the chance of being successful. Some success factors have been de-
scribed in various studies (e.g. Koningsveld et al. 2005; Looze et al. 2001;
Vink et al. 2006).

These are:

arrange involvement of the important stakeholders,

carry out a good inventory,

use a step-by-step approach (see Table 1),

arrange that a steering group is established with responsibilities,

check the effects, including side-effects, at an early stage,

do not focus only on health issues,

describe the cost: benefit ratio in monetary terms and with non-
quantitative measures.

The first factor could be interpreted in various ways and needs further
specification. The studies of Koningsveld et al. (2005), Looze et al. (2001)
and Vink et al. (2006) mention “arrange direct workers’ participation and
strong management support” and the need for involvement of experts has
been described before as well (Vink 2005). It is not only involvement of
stakeholders. Imada (1994) asserted that we must understand the context in
using comprehensive change management concepts (Zink et al. 2007). For
example, understanding a group’s norms, language and concerns of the
different actors is critical to being successful in the intervention.

So, one aspect “involvement” is seen as a success factor and is de-
scribed in the framework of Haines et al. (2002). The question is who
should be involved when. Therefore in this paper a relationship is de-
scribed between the permanence (long versus short) and topics addressed
(focus: designing equipment/technology or improving organizational is-
sues).
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Table 2. Possible steps in a participatory ergonomics process

Step Phase Possible activities

1. Introduction Planning the process, informing participants, defining the
main focus

2. Analysis Study experienced problems and determine impacts on
productivity and health

3. Idea generation Select main problems, make an overview of existing solu-
tions, brainstorm improvements, design concepts

4. Idea selection ~ Discuss the feasibility of ideas and concepts and select
improvements with the work force and management

5. Prototyping Detail design of one or more solutions, manufacturing of
parts or working prototype

6. Testing Test the selected improvements

Adjustment Adjust the design based on testing
8. Implementation Train the participants, buy materials, set up new organiza-

tion/work stations

9. Evaluation Measure experienced effects, objective effects, adjust im-
provements, evaluate the process

1.3 Purpose of this Paper

In this paper an attempt has been made to understand the effect of perma-
nence or focus of a participatory ergonomics process on involvement of
participants. First a hypothesis is described based on literature and com-
mon sense, followed by the opinion of practitioners.

1.4 Effects of Duration of the Project

Due to the variation in participatory approaches it is to be expected that the
involvement could be influenced by the duration of the project. First the
hypothetical effects of the project duration are described and then hypo-
thetical effects of the focus of the project.

In theory top management involvement should be higher in projects that
last longer, because more budgets are involved or because these projects
have consequences a longer period of time for the enterprise. Middle man-
agement involvement should not be affected that much by changes in dura-
tion as this involvement is needed both in longer and shorter projects. In
projects with longer durations employee involvement could be affected.
Longer projects could be more complex, which makes it more complex to
discuss changes with all employees directly. Therefore, the chance of di-
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rect participation of employees should theoretically reduce with longer
lasting projects.

A participatory project could be focused on organizational, technologi-
cal changes or on strategy and deployment issues. In this paper we focus
on the difference between physical (equipment/technology) and organiza-
tional changes as these issues were the majority of cases of the practitio-
ners consulted in this study. Examples of organizational changes are new
work-rest schemes, other work procedures, introduction of self-steering
groups, other task division between departments and other team/depart-
ment structure. In case of the organizational change, top management in-
volvement could be higher than in case of the physical changes as in many
cases the impact of physical changes could be smaller. New workstations,
tools and equipment could be introduced without involvement of other de-
partments and staff. However, for technological changes the involvement
of engineers and designers could be higher, because for instance the devel-
opment of new workstations involves designing and engineering activities.

1.5 Hypotheses

Based on the abovementioned arguments the following hypotheses are
formulated to be tested in this project:

e Longer lasting participatory projects have more involvement of top ma-
nagement and the employee involvement is more indirect in longer pro-
jects than shorter projects.

e Organizational oriented participatory projects have more involvement of
top management than more technological oriented participatory projects.

e Technological oriented participatory projects have more involvement of
designers and engineers than more organizational oriented participatory
projects.

2 Method

To test these hypotheses two groups of subjects were asked to complete a
PEP!-questionnaire (see Appendix). The first group to complete the ques-
tionnaire consisted of 219 experienced Dutch health and safety experts
who were enrolled across eleven training courses conducted at different
locations (four times an in-house training, seven times a public course). Of

! PEP: Participatory ergonomics process
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these eleven health and safety experts four attended a full-day and seven a
half-day session on participatory ergonomics. This means that the results
should be seen in the light that the majority of the projects are health and
safety focused.

The second group was made up of 58 attendees at an international con-
ference on human factors, management practices and sustainability in
Germany with attendees varying from organizational researchers to quality
researcher and ergonomists. 75 % of the 77 questionnaires distributed in
this group were returned.

The questionnaire asked about the involvement of the stakeholders at
different phases of an ergonomics change process and included specific
questions regarding the size of the project and the topics addressed focus
(physical versus organizational; see Appendix).

In the first group, a participatory ergonomics case was presented. In this
case special attention was given to the role of the participants involved.
Following the case, a list of potential participants was presented. These
participants were: top management, middle management, employees, de-
signers, ergonomists and staff. Staff was defined as the group consisting
of: human resources management, finance, administration, facility man-
agement and engineering. The subjects were then asked to complete the
questionnaire regarding their involvement in the steps based on their last
project. After completing the questionnaire, a discussion took place regard-
ing the role of the different stakeholders.

For the 58 attendees at the German conference the situation was some-
what different. The word “ergonomists” was replaced with “experts” be-
cause the group was more diverse and because in Germany some consult-
ants and researchers see themselves more active in “Arbeitswissenschaft”
(science with respect to labor) than in “ergonomics”. Also, little time was
spend on explaining “staff”.

The percentage involvement of all participants in projects with a longer
duration was compared to the percentage in shorter projects and the per-
centage involvement of participants in organizational oriented projects was
compared with the technological oriented projects. The duration of the pro-
jects were classified in four groups: projects between zero and six months,
projects between six and twelve months, projects between twelve and 24
months and projects longer than 24 months. Between all categories (0—0,
6-12, 12-24, 24-36 months, technological versus organizational focus) t-
tests for paired comparison (p<0.05) were used for involvement of top
management, middle management, employees, engineers and designers for
each step to test the hypotheses.
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3 Results

Regarding the questionnaire that was completed by 219 Dutch ergono-
mists, 41 % called themselves ergonomists and 63 % saw themselves as
consultants. They had 2-23 years of experience (average five years). The
projects lasted 0.2-36 months (4.5 average). The projects of the 58 atten-
dees of the conference in Germany had a mean duration of 17 months (2—
36 months).

There were hardly any significant differences between the four catego-
ries of duration. In the first group (219 Dutch) effects were only found in
step 1, the introduction of the project (see Fig. 1). This step had the most
involvement of top management in all steps of Table 2. In step 1 shorter
projects (<6 months) had significantly less involvement of top manage-
ment compared with projects longer than six months (see Fig. 1). In the
second group (58 attendees) the same phenomenon was found (see Fig. 2).
Additionally, there was a significant difference between the projects longer
than two years and the projects shorter than two years regarding top man-
agement involvement.

%> 100 7 ) . m<1/2year ©1-2years
Project duration 81/2- 1 year o> 2 years
80
*%
60
40 1
N .
0 W 1
Step 1 Step 4
(introduction) (idea selection)

* Percentage of interviewees ranking top management as most important stakeholder in
the specific phase.

** Only the involvement in the shortest projects in step 1 differ significantly from all longer
lasting projects (t-test for paired comparison p<0.05).

Fig. 1. Top management involvement according to the 219 Dutch ergonomists in
step 1 and step 4 for projects of different lengths
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* Percentage of interviewees ranking top management as most important stakeholder
group in the specific phase.

** The involvement in the shortest projects in step 1 differ significantly from all longer
lasting projects and the longest projects (> 2 years) differ significantly from all other
lengths (t-test for paired comparison p<0.05).

Fig. 2. Top management involvement according to the 58 conference attendees in
step 1 and step 4 for projects of different lengths

The involvement of middle management showed no significant differences
between longer and shorter projects (see Fig 3). Also, employee involve-
ment did not differ significantly between the shorter and longer projects
(see Fig. 4).

Regarding the difference between technological and organizational
change there was no difference in involvement of top management seen
(see Fig. 5). There was a very high standard deviation. Within technologi-
cal focus all technological oriented answers were clustered like ICT, tools,
equipment, machines, production lines etc. If we select in the first group
(219 Dutch) only the tool/equipment focus and compare these with the or-
ganizational focus difference could be distinguished regarding top man-
agement involvement. Top management was significantly less involved in
projects focused on tool/equipment changes compared with the organiza-
tional oriented projects.

The involvement of engineers and designers was significantly higher in
technologically oriented projects in step 3 (idea generation) and step 5
(prototyping) compared with the organizational focused projects (see
Fig. 6).
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* Percentage of interviewees ranking middle management as most important stakeholder
group in the specific phase.

No significant differences were found.

Fig. 3. Middle management involvement according to the 219 Dutch ergonomists
in step 1, step 4 and step 8 for projects of different lengths
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* Percentage of interviewees ranking employees as most important stakeholder group in
the specific phase.

No significant differences were found.

Fig. 4. Employee involvement according to the 219 Dutch ergonomists averaged
over all steps for projects of different lengths
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* Percentage of interviewees ranking top management as most important stakeholder
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No significant differences were found.

Fig. 5. Top management involvement according to the 219 Dutch ergonomists in
step 1 and step 4 for projects focused on organizational interventions and techno-
logical interventions
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* Percentage of interviewees ranking designers/engineers as most important stakeholder
group in the specific phase.
The involvement differs significantly in step 3 and step 5. Designers/engineers are
significantly more involved in technologically focused projects than in organization
focused projects.

Fig. 6. Involvement of engineers and/or designers according to the 219 Dutch er-
gonomists in step 1, step 3, step 4 and step 5 for projects focused on organiza-
tional interventions and technological interventions
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4 Discussion

4.1 Verifying the Hypotheses

It is important to mention that this study is only based on a retrospective
analysis, where experts give their opinion. This means that conclusions are
more of an indicative nature.

This paper indicates that the first hypothesis that longer lasting partici-
patory projects have more involvement of top management and less em-
ployee involvement than shorter projects is partly true. Only differences
were found in the involvement of top management in the first step (intro-
duction) in both study groups. It is not strange that the difference was only
found in the first step as another study on the same data (Vink et al. 2008)
showed that top management involvement was highest in this first step
(see Fig. 7). Often top management involvement is connected to the suc-
cess of projects: more involvement should increase the chance of being
successful (Koningsveld et al. 2005). However, contrary to these studies
Ingelgérd and Norrgren (2001) state that top management involvement was
not found to be the most important factor for change outcomes. Instead,
process factors were of at least equal importance. The fact that this study
focused on behavioral patterns and the behavioral aspects of change proc-
esses could have influenced this result. Anyhow, it is important not only to
focus on top management involvement, but also pay attention to a good
change process design. Koningsveld et al. (2005) discuss that management
commitment is important for several reasons. Firstly, it gives employees
the feeling that it is a serious project. Secondly, the commitment is neces-
sary to ensure that proposed changes will be implemented, provided that
the cost-benefit effects are positive. Lastly, interventions could have a
more widespread impact than only on the workplaces that are the subject
of the project. In this way, management commitment may help to get sup-
port from others who are confronted with change.

Regarding the employee involvement this study indicated no difference
between longer and shorter projects. In the discussions with the partici-
pants of the eleven training courses it was mentioned that longer projects
were connected to larger numbers of involved persons. However, in longer
projects there is also more time to involve participants. Jong and Vink
(2002) also described a large scale project where all participants were in-
volved. The discussion also mentions that even direct and indirect in-
volvement can be organized in various ways. Perhaps a more precise defi-
nition of employee involvement in more categories could be helpful in
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establishing differences here. Cotton (1993) describes direct involvement
as “typically face-to-face involvement where workers can have an imme-
diate and personal impact” and contrasts this with indirect involvement
which “incorporates some type of employee representation in which, rather
than the employee interacting, his or her representative is involved”. In the
abovementioned framework of Haines et al. (2002) three forms of partici-
pation are distinguished: direct participation — partial direct participation —
representative participation, which might be more appropriate to find dif-
ferences.

%* 100 7

80

60

40

204

1 2 3 4 5 6 7 8 9
Step number

* Percentage of interviewees ranking top management as most important stakeholder
group in the specific phase (n=219).

Fig. 7. Top management involvement in the various steps of table 1 according to
Vink et al. (2008)

The second hypothesis that technology oriented projects have less in-
volvement of top management compared with the organizational oriented
projects is not affirmed in this study. No significant differences were found
in both groups for all steps. Only if we analyze the data in more detail and
select the projects focused on tools or equipment a significant difference
can be found. It is to be expected that top management involvement is
lower in buying tools, like new screwdrivers or in buying equipment, like
engines. In the discussion with the participants of the eleven training
courses it was mentioned that technological projects with ICT changes,
new production lines and intelligent products have large consequences fi-
nancially and for other related departments. It even could influence the
way of working and therefore top management involvement is preferable.
The third hypothesis on the expected high involvement of engineers and
designers in more technological oriented projects was affirmed and is easy



166  Peter Vink

to explain. Technological changes, like workstation design, new machines
and lay-out can hardly be done without engineers and designers. Figure 6
shows that the involvement is almost the highest possible in step 3 (idea
generation) and step 5 (prototyping), which is easy to explain as in these
steps engineering and design are the core of the work.

4.2 Disadvantages of this Study

Abovementioned conclusions are drawn based on the impression of ex-
perts involved in changes in practice. It is a retrospective subjective analy-
sis of the roles of various participants in a project. This means that the real
testing of the hypotheses needs more thorough research. This paper only
indicates some support for the hypotheses. One of the reason to be careful
is that the study is retrospective and the subjective opinion of experts. The
outcome could be biased as well as the group studied is interested in par-
ticipatory ergonomics because this group did register themselves for these
courses. Perhaps the percentage of involvement in this group is higher
compared with ergonomists that will not follow this course and are less in-
terested in participatory ergonomics. Another point is that the categories
were not precisely described and every expert could define middle man-
agement, top management and employees itself which could lead to some
differences. The experts made the decision on what is within that category.
This is especially true for the category staff. Another restriction is that the
majority of the cases was focused on health and safety issues. This is of
importance for sustainable results regarding workers health, but the results
could be different if the focus is on economic issues leading perhaps to
stronger top management involvement.

Of course further research is needed to have a predictive value of the ef-
fects of involvement of various participants, like the longitudinal case con-
trol study of Molen et al. (2005). This study only leads to some descriptive
parameters and indicates that top management could be more involved in
the longer lasting projects and engineers and designers more in technologi-
cal oriented projects.

Anyhow the hypothesis that longer projects have more top management
involvement in the beginning of a participatory ergonomics project gets
some support by this study and engineers and designers could be more in-
volved in the technological oriented projects.
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Appendix: The PEP2-Questionnaire

The PEP questionnaire aims to find out which role the different partici-
pants play in practice. Think about your last project and circle the stake-
holder that played the most important role in the specific phase (more cir-
cles are possible per phase).

Example
Phase Stakeholder
13)All Top Middle Ergo-
phases manage-  manage- (Employee ) nomist Instte;?fal
ment ment
Put the circles in this table
Phase Stakeholder®
1) Introduction Top Middle
manage- manage- Employee Ergo- Designer lntterfl%al
ment ment nomist sta
2) Analysis Top Middle
manage- manage- Employee Ergo- Designer Interf%al
ment ment nomist sta
3) Idea Top Middle
. Ergo- . Internal
generation mgﬁ)angte- mlzigehgte- Employee n oiﬁ?st Designer Ilstzr&a
4) Idea Top Middle
. Ergo- : Internal
selection mgﬁaangte- m;galﬁe- Employee n oig?st Designer r;;rgfl\a
5) Prototyping Top Middle
manage- manage- Employee Ergo- Designer Interfg%al
ment ment nomist sta
6) Testing Top Middle
manage- manage- Employee Ergo- Designer Intterfr%al
ment ment nomist sta
7) Adjustment Top :
Middle Ergo- : Internal
mi?:;%e_ management Employee nomist Designer staff
8) Implemen- Top Middle
Ergo- . Internal
tation mﬁﬁ;lgte- mrar;ahgte- Employee 0 oirglgst Designer r;tzrftéa
9) Evaluation Top Middle
manage- manage- Employee Ergo- Designer Interf%al
ment ment nomist sta

2 PEP: Participatory ergonomics process
3 In the version of the questionnaire used in Germany the word ergonomists is re-
placed by expert.
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Personnel information

How many years of experience do have as advisor/researcher/
0000 E2 T ) o Pt

How long did your last project last in months?.......................... months
Was this last project focused on a tool, workplace adjustment, layout, or-
ganizational issue, Or........................ Y
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This paper addresses the issue of sustainable effects of appropriately con-
ceived ergonomic interventions in the industrially developing Third World.
It is argued that all targets of the Rio Declaration of 1992 relative to sus-
tainable progress (economic, social and environmental) can be addressed
by appropriate ergonomic intervention where it is most needed viz. in de-
veloping regions. When economic, social and environmental conditions
are poorest, small unremitting improvements have a greater impact than
when conditions are optimal. The small changes ergonomists can easily ef-
fect in ameliorating working conditions in industrially developing coun-
tries can reverberate through local, regional, even national economies, and
if done correctly, these effects will be culturally absorbed thereby ensuring
sustainability. When an ethos for care of national resources, be they human
or physical, is inculcated, the goals of the Rio Declaration are met. It is no
exaggeration to assert that ergonomics, properly administrated in industri-
ally developing countries, has a meaningful role to play in this connection.

1 Potentials to Reverse the “Negative Spiral”

The universally accepted term “Industrially Developing Countries” (IDCs)
immediately conjures up negative images of never ending problems. Are
these problems insurmountable? Clearly to perceive them as such we
would be giving up on vast geographical regions and billions of human be-
ings who live under sub-standard conditions. It is beyond the scope of this
paper to offer some grand solution to a well recognized global problem;
however, the question whether ergonomics can play any role in negating
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this bleak scenario has yet to be effectively addressed. While many argue
that the magnitude of the problem is too immense for ergonomics to make
any impact, the aim is to demonstrate that indeed ergonomists can and
should take a far more dynamic and committed stand within developing
regions by assisting impoverished countries to overcome their adversities,
and by so doing, help them start making a meaningful contribution towards
the global economy rather than draining it.

Over the years I have proposed a “negative spiral” as descriptive of
conditions common to developing regions (Scott 2001b and 2006). To put
it succinctly, IDCs are areas in which the bulk of the people live in pov-
erty, with associated poor health, and as a generalization there tends to be
wide-scale abuse of workers and concomitant low productivity. Although
on the surface it would seem that ergonomists can hardly be expected, let
alone able, to do anything about issues such as the housing and health
status of workers, we certainly can do a great deal to improve working
conditions and work output. Unfortunately it appears that it is necessary to
make the obvious link, that once productivity has improved, so too does
the economy of a poor country, allowing for better salaries for workers
who typically work for less than $2 a day in the informal sector (O’Neill
2000). Indeed the negative spiral can be broken, and even reversed, ulti-
mately resulting in improved living conditions and better health. There is
no doubt that ergonomics has the potential to provide far-reaching benefits
in developing nations; benefits which are more extensive than would ac-
crue in more advanced areas under the rule of diminishing returns.

2 Basic Scenario in Industrially Developing Countries

While a poverty-driven negative spiral is reflective of the life-style of the
majority of the people living in IDCs, most developing regions characteris-
tically harbor isolated affluent sectors in which people live in luxury and
work under optimal conditions as good as, or sometimes better than, those
typically found in Industrially Advanced Countries (IACs). It is indeed un-
fortunate that many visitors, social or official, to developing countries may
only witness the best side of things and often wonder what all the concern
is about. Taking South Africa as an example, approximately one tenth of
the population live and work under what might be called ideal conditions,
while the vast majority have never experienced even the minimal ameni-
ties of running water, electricity and basic sanitation. The differentiation
within IDCs is immense, and despite globalization and international ef-
forts, the gap between IDCs and IACs is growing. Why?
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Absorption of technological developments in IACs, initially geared to-
wards minimizing physical stressors and more recently in the direction of
reducing cognitive stressors, has been such that affluent societies have cul-
turally kept pace with the rapid change; something IDCs are simply not
equipped to do. Consequently accelerative growth of this very technology
further advances the already prosperous regions and has left behind the
needy, destitute millions living in lesser developed countries. While IACs
talk in terms of increasing bandwidth, many IDCs are bereft of basic elec-
tricity. The problem we now face is whether IDCs will ever be able to
catch up. What they require is small-scale transformation at the grass-roots
level. Unless ergonomists accept that the reason why these countries, de-
spite ill conceived grants-in-aid from the Developed World, never seem to
achieve anything is grass-roots incapacity to deal effectively with their re-
sources, we will compound rather than solve the problem. Ergonomics in
advanced areas has forged ahead in the last decade and some exceptional
work has been achieved, but while this has occurred, we must realize that
the majority of the populace in IDCs is still oblivious to ergonomics. What
they need is basic, practical input to improve horrendous, unacceptable
working conditions, which their workers put up with because they know
no better, and because they cannot afford not to work, as they need every
last cent of their menial earnings just to survive.

There is no doubt that IDCs have great potential to expand the quality
and quantity of their production. The problem is that although they have
natural physical resources, which are generally internationally acknowl-
edged and sought after, they also have human resources which are gener-
ally unappreciated and too often abused. Working hours are long, condi-
tions are appalling and physical demands are excessive. If we ever hope to
ameliorate the situation then the focus must be, not only on the tasks
(which are excessively physically demanding), but very much on the Au-
man element. This sentiment is in keeping with the 1992 Rio Summit
where it was clearly stated that the need to satisfy material needs must be
achieved without imposing any danger on human health. A human-
centered approach requires that work demands must be lowered to levels
within the basic physical capabilities of the indigenous labor force, whose
capabilities are low due to the poor nutritional and health status. Although
we all accept that ergonomics is all about compatible interaction between
the worker and the task demands within a specific working environment,
the emphasis in IACs tends to be task-orientated, human rights being taken
for granted. However, in IDCs, where many interactions are haphazard and
often dangerous, the critical need to consider the status of the worker is of-
ten neglected. In IDCs, in addition to evaluating the task requirements,
workers’ responses to heavy manual labor must form the basis of any in-
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tervention. For example, recent work conducted in the forestry industry in
Chile and South Africa has identified a chronic imbalance between the nu-
tritional status of the laborers and the energy expenditure required for the
job (see Apud 2006; Scott and Christie 2004). An obvious, but not thought
of intervention such as just supplying cool, fresh drinking water at regular
intervals throughout the work shift would improve the situation considera-
bly. Figure 1, illustrating a cross-section of examples of work carried out
in developing regions, clearly demonstrates the devastating incompatibility
between mal-resourced workers and the taxing physical jobs they are re-
quired to do on a daily basis.

Manoeuvring a vehicle body-frame
on a poorly maintained roller system.

Lifting a 80kg sack of
flour in industry.

Dragging and lifting a 100kg Mixing and packing cement three
log under hot humid conditions. stories high on a construction site.

Fig. 1. A cross-section of physically demanding tasks common in IDCs

Clearly under such conditions productivity is low. This inefficient malaise
is endemic, and characteristic of society as a whole. Not surprisingly the
economy of these countries is poor. The undesirable consequence of this
ubiquitous situation is that at the micro-level it saps workers’ energy and
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lowers productivity, while at a macro-level it increases corruption and
drives away foreign investment. There is a general feeling of helplessness
and a sense of depleted resignation; Scott and Charteris (2004) talk of
“deprivation dulling aspiration”. If one can barely cope with the demands
of the day, how can one think and plan for tomorrow? The result is that
IDCs “tend to be countries in debt and unable to get out of debt”; they are
caught in a negative economic spiral, and the gap between them and IACs
widens.

3 Basic Requirements for Sustainable Change

When working in IDCs there is a need to go back to fundamentals. Grass-
roots problems require grass-roots solutions. The rudimentary objective of
ergonomics is to assess the overall situation and to identify incompatible
interactions between the various components, which comprise a specific
work site. As the components in the majority of IDC work scenarios tend
to be simple, with limited technology, any intervention strategies must
therefore be basic and easy to implement. Shahnavaz (1996), Kogi (1997)
and Scott (2001b) all advocate small, low-cost, even no-cost, adjustments
to bring about immediate and obvious improvements so that the impact of
ergonomic input is felt by first-tier laborers. Unsophisticated solutions are
understandable to unsophisticated people. A straight-forward, everyday
example is used to demonstrate the concept. Lifting is a common task exe-
cuted in all industries at some time, but is very much more evident in IDCs
where the bulk of lifting is done manually, often for the entire duration of
an eight hour (or longer) work shift. Figure 2 offers self-evident illustra-
tions of three low-cost interventions designed to reduce the physical stress
placed on the manual laborers concerned, thus minimizing the likelihood
of musculoskeletal problems resulting from continuous stooping. While
the immediate benefit is obvious, the cumulative effect of these rather
crude modifications is substantial. Similar basic interventions are used to
reduce the physiological cost of excessive manual work, and the growing
cognitive loads resulting from unsupervised importation of advanced tech-
nology. To quote a leader in the field, “a small input has a profound effect”
(Sen 1984). Although we know this always pertains, few realize the extent
to which it pertains in Third-world situations.
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Tilted stand for the Small conveyor to transfer
packaging of small articles. goods from floor level.

Adjustable mechanical pallet
to control packing height.

Fig. 2. Practical examples of low-cost in-house modifications to work stations

While these micro-level immediate improvements are important, not only
to reduce the acute and cumulative physical strain experienced by workers,
but also to demonstrate the effectiveness of even basic ergonomic input,
they are often only short-term solutions to obvious problems, and may
have very little impact on the company as a whole. They are therefore not
effective in terms of sustained improvement. Rather, if positive, but minor
improvements are to be sustained it is essential to move beyond the local
and obvious problem, and take an all-inclusive macro-level appraisal of the
situation. A growing number of developing regions are beginning to rec-
ognize the benefits of ergonomics, yet in practice they remain stuck at a
micro-level of application. In order to achieve corporate sustainability
there must be a corporate commitment to improvement of the entire work-
ing environment, including the socio-economic status of the majority of
workers and the general life-style of all. While in IACs there is talk of er-
gonomics investigations going beyond the eight hour work shift, in IDCs it
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is imperative to take cognizance of the 24 hour life-cycle of workers. This
requires a comprehensive mind-change from corporate management, and
indeed from government. Only then can IDCs become self-sustaining, vi-
able contributors to the global market.

4 Securing Sustainability

Three basic, interdependent elements, education, research and effective in-
ternational assistance are necessary for sustainable change.

Education is the key to any advancement, and basic schooling is essen-
tial, but beyond the scope of this paper. Rather the focus here is on the po-
tential we have to educate people generally about ergonomics; that in-
cludes people involved in business, formal and informal work settings,
governments, the public at large and local enthusiasts who wish to become
professional ergonomists. There is a dire need to establish ergonomics pro-
grams at the tertiary level, as well as at a lower, more practical level within
the working environment itself. A growing number of universities and
technical colleges in IDCs are introducing ergonomics modules or courses,
and this is where IAC schools with well-established programs can assist by
sponsoring a staff and student exchange system. A scheme, which I pro-
pose, would be beneficial to both parties, as IAC experts would gain
worthwhile insights into the reality of working conditions for the vast ma-
jority of workers around the globe. Once IDC ergonomists, with reciprocal
IAC insights, are produced in their own countries the status of professional
ergonomists will rise locally and the quality of their work will greatly
benefit specific companies and their respective countries as a whole. How-
ever, a word of caution is necessary regarding the need to be aware of
charlatans who claim to be ergonomists after having attended a one-day
workshop. Again, international guidelines are necessary in the introduction
of a certification system in order that the standard of the profession be pro-
tected internationally.

Beside rigorous academic qualifications, another critical facet in pro-
moting self-sustaining ergonomics is the continuation of the International
Ergonomics Association initiative regarding the concept of “Roving
Workshops”. A key requisite of these workshops is that the international
experts work in conjunction with the locals in the running of the work-
shops and in teaching the indigenous workforce. Kogi, Shahnavaz and
Scott have done this very successfully over the last decade (see Scott and
Shahnavaz 1997; Kogi et al. 2006; Scott 2006). These workshops need to
include a theoretical basis in ergonomics, plus solid practical application



178  Patricia Ann Scott

and a great deal of interactive discussion between the leaders and attendees
of the workshop, together with the workers used in the on-site assessments.
Nowhere is the principle of “Participatory Ergonomics” more important
than in IDCs. Involvement of supervisors, medical personnel, unions,
management, safety officers and most importantly, the workers themselves
must be encouraged, and then recognized and rewarded as they learn to
become more involved and realize just how much they have to offer, and
how beneficial the whole process is. Scott has written extensively on this
topic and strongly advocates that such workshops should lead to the estab-
lishment of an “Ergonomics Facilitation” team within individual compa-
nies. Again protecting the profession, she has proposed a two-tiered certi-
fication system in which the requirements for a registered ergonomist
meets international standards, while at the second level, “Ergonomics Fa-
cilitators” must at least have attended workshops and be able to show some
evidence of ergonomics conducted in their own working environment.
These individuals will thus be able to facilitate ergonomics within their
own company under guidance from a qualified ergonomics consultant who
should visit the company on a regular basis (Scott 2001a and 2006).

In addition to creating an ethos of ergonomics within the actual work-
place it is important in developing regions not only to conduct laboratory
research, but to go out into the field and conduct in situ research under the
harsh conditions so typical of many IDC work stations. While detailed
evaluations of tasks are necessary, it is important to conduct holistic analy-
ses of worker responses in situ in order to quantify biomechanical, physio-
logical and psychological stresses imposed by the task. No simulated labo-
ratory setting could possibly emulate real situations, nor would such
simulations be ethically acceptable. It should therefore be obvious that
volunteer participants (usually strong, healthy young students) will cope
with the reduced stresses of laboratory experimentation so much better
than under-nourished manual laborer in the field, thus rendering laboratory
findings invalid when transferring them for practical use in the field. The
theoretical and technical rigor, and the experience gained from laboratory
research needs to be taken into the “real world” for field investigations in
order to more accurately appreciate what millions of IDC workers contend
with on a daily basis around the globe. No wonder there is high discon-
tentment and low productivity.
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5 Conclusions

The proposed basic formula for corporate sustainability in developing
countries is short, but it is, I suggest, the sine qua non for improving or-
ganizational design and management in those countries which most need
these interventions; poor countries, whose share of the world’s population
accounts for 75 %.

Nothing is to be gained in these struggling regions by a “giving and
leaving” approach, which eases the givers’ conscience without requiring
time-consuming commitment. The African bush is littered with high-tech
equipment, imported and left, eventually to rust because the requisite
maintenance infrastructure was never put in place. In the majority of in-
stances this modus operandi has served only to foster abuse and corruption
within the recipient country. It may be worth repeating the old, trite phrase
that sums up the Third World: “Give a man fish and you keep him depend-
ent on you for life. Give him a rod and your work is done”. As ergonomics
has, all too slowly, filtered through to developing regions, the premise of
its educational programs, from a one-day seminar or workshop to post
graduate work at universities, has been to “help others help themselves”.
The objective is to establish an awareness of the benefits of running a
company on sound ergonomic principles and achieve a commitment from
all within the company to operate via “co-operative co-responsibility”
(Scott 2006).

The United Nations Rio Declaration of 1992 addressed conservative use
of available resources as the key to economic, social and environmental
sustainability. Some corporations active in IDCs have operated responsi-
bly, but too many either fall into the inefficient local ways of doing things,
or try to impose their First World organizational methods locally, without
prior confirmation that their methods are understood and accepted by the
local culture. The solution is on-going bottom-tiered upliftment, rather
than top-down collusion. After a decade of running ergonomics work-
shops, and interacting with the indigenous work force while implementing
basic ergonomic principles, progress is becoming more evident. Grass-
roots “Ergonomics Facilitators” in South Africa have already began to
provide an auto-catalytic impetus for sustained improvement within indus-
try. These representatives from within the labor force have shown remark-
able ingenuity and, because they are accepted and respected by their fellow
workers, are highly motivated to maintain the drive to improve standards
of work output and worker well-being. Thus small, unremitting changes
resulting from creating an ergonomics ethos within the company, eventu-
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ally reverberate beyond the confines of the company to the society as a
whole.

The Developed World must call corrupt, exploitative, aid-demanding
governments to account in order to ensure an end to their corruption. The
same must be done with those multi-national businesses, which too often
lead the way in exploiting the cheap labor of developing countries. Interna-
tional companies must take more responsibility for their local branches in
IDCs. A personal visit to the coal-face often brings home the reality of the
unacceptable conditions in which they may be generating their wealth.

Assistance, whether to countries, corporations or individuals, must be in
the form of “coins”, which, on one side offer “rods” not “fish”, and on the
other demand an accounting of operating responsibility taken rather than
grants squandered. All contributors, whether from political, corporate,
academic or personal quarters, should use these two-sided coins to ensure
that IDC recipients, at whatever level, are educated in their responsibility
to ameliorate the plight of their people.
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Participation as Precondition for Sustainable
Success: Effective Workplace Improvement
Procedures in Small-scale Sectors in
Developing Countries

Kazutaka Kogi

Institute for Science of Labour, Kawasaki, Japan

Based on recent experiences in developing countries in Asia, common fea-
tures of effective action-oriented procedures for improving workplaces in
small-scale sectors are examined. Experiences of partners of our Asian
work improvement network are referred to. Simplified participatory proce-
dures are commonly used to improve working conditions and environment
in small and medium-sized enterprises, small construction sites, small-
scale farms and home workplaces. These procedures have proven effective
when they (a) build on local good practices for immediate changes, (b) fo-
cus on readily practicable improvements in multiple areas of basic ergo-
nomics, including many low-cost solutions, and (c) take serial group work
steps with the support of locally adjusted group work toolkits. Numerous
workplace improvements have been achieved with the help of easy-to-
apply procedures and site-specific support. These procedures are facilitated
by networks of local trainers. The international exchange of positive ex-
periences in workplace improvement procedures adjusted to each local
situation is particularly useful.

1 Relevance of Participatory Workplace Improvement
Procedures

There is a growing need for designing effective workplace improvement
procedures that are sustainable in small-scale sectors. This is accelerated
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by the development of participatory ergonomics programs in diversified
settings (Gustavsen and Oscarsson 1991; Noro and Imada 1991; Vink et al.
1995; Kawakami et al. 1999; Haines et al. 2002). Recent experiences in ac-
tion-oriented programs for small-scale sectors in many developing coun-
tries point to the importance of simple easy-to-apply procedures adjusted
to these sectors (Kogi 1998; Ito et al. 2001; Kawakami 2006). These ex-
periences suggest that simplified workplace-level procedures focusing on
immediate improvements can motivate people to plan and implement them
in various small-scale sectors such as manufacturing, construction, ser-
vices and agriculture (Zalk 2001; Kawakami and Kogi 2005).

An increasing number of reports indicate that participatory steps involv-
ing local people in voluntary workplace improvement procedures can lead
to concrete results in small workplaces despite their many constraints
(Kogi 2002; Kawakami and Kogi 2005). These reports reveal the spread-
ing impact of participatory steps focusing on local good practices achieved
by low-cost types of improvements in managing risks in these workplaces
(Thurman et al. 1988; International Labour Organization 1996; Shahnavaz
2000; Itani et al. 2006; Kogi 2006). Both voluntary group work steps and
low-cost improvements are usually stressed as means of facilitating risk
assessment and control procedures that have real impacts (Koda et al.
1997; Hakkanen et al. 1997; Kogi et al. 2003; Labhiri et al. 2005; Nishikido
et al. 2006).

This trend is linked to the recent development of management systems
for workplace-level risk reduction. Awareness is growing that the partici-
patory ‘“Plan-Do-Check-Act” procedures within the management systems
can effectively manage workplace risks, including many ergonomics-
related risks, also in small-scale enterprises. Attention is drawn to easy-to-
apply procedures for identifying and implementing immediate improve-
ments in line with the internationally valid guidelines (Kogi 2002; Kawa-
kami and Kogi 2005). The ILO (International Labour Organization) guide-
lines of occupational safety and health management systems, known as
ILO-OSH 2001, emphasize worker participation and tailored procedures
adjusted to small enterprises. The merits and limitations of simple proce-
dures in dealing with the complex work-related risks should be carefully
examined.

There is a strong need for developing widely applicable strategies rely-
ing on simple risk-reducing procedures. It is meaningful to examine the
common features of these action-oriented procedures suited to improving
small-scale workplaces. Learning from the network partners’ experiences
in developing countries in Asia, we may examine the types of simple pro-
cedures for small workplaces that can (a) build on local good practices; (b)
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focus on low-cost improvements in multiple areas; and (c) use locally ad-
justed toolkits for their direct use by local people.

2 Subject of Investigation

Common features of workplace improvement procedures emphasizing par-
ticipatory steps and immediate improvements in small-scale workplaces
are reviewed based on the recent experiences of our Asian inter-country
network partners. These procedures are undertaken in participatory action-
oriented programs in different settings, including small and medium-sized
enterprises, construction sites, home workplaces and agricultural farms.
The procedures of these programs reported at a jointly operated website!
and study reports are examined.

The programs reviewed include (a) participatory training courses apply-
ing the WISE (Work Improvement in Small Enterprises) methodology
(Thurman et al. 1988; International Labour Office 2004; Takeyama et al.
2006) in the Philippines, Thailand and Vietnam; (b) similar training activi-
ties for improving small enterprises, construction sites and home workers
in Bangladesh, Cambodia, Korea, Laos, Malaysia, Thailand and Vietnam
(Kawakami and Kogi 2005; Itani et al. 2006; Koo et al. 2006; Krungkrai-
wong et al. 2006); (c) rural workshops for farmers applying WIND (Work
Improvement in Neighbourhood Development) methods similar to WISE
methodology (Khai et al. 2005; Khai et al. 2006) in Thailand, the Philip-
pines and Vietnam; and (d) training activities applying POSITIVE (Par-
ticipation-Oriented Safety Improvement by Trade Union InitiatiVE) meth-
ods developed jointly with national trade union centers and the Japan
International Labour Foundation (Kawakami et al. 2004, Tachi et al. 2006)
in Bangladesh, China, Indonesia, Mongolia, Nepal, Pakistan, the Philip-
pines, Thailand and Vietnam. Main features of participatory procedures in
these programs are reviewed by Kogi (1998), Kawakami and Kogi (2005)
and Khai et al. (2005).

The effective types of participatory procedures used in these programs
are discussed. A particular attention is drawn to the means of motivating
local people towards better workplace practices and achieving concrete
improvements in the different settings. Effective types of support functions
for facilitating the participatory results-oriented procedures are also dis-
cussed.

! http://www.win-asia.org
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3 Results and Discussion

3.1 Building on Local Good Practices through Participatory
Steps

It is noteworthy that all the reviewed programs are undertaken for the pur-
pose of immediate implementation of voluntary measures meeting local
needs. As a rule, action-oriented training of local people, including manag-
ers, workers and farmers, is conducted by short-term training courses or
workshops of one to several days. The training is usually conducted by
collaborating units that may include government agencies, safety and
health institutions, university departments, employers’ and workers’ or-
ganizations or farmers’ organizations. The short-term training is concen-
trated on learning how to identify locally practicable improvements and
implement them immediately using local materials and skills.

Each short-term training program usually consists of a worksite visit
combined with the use of an “action checklist”, technical sessions on
learning local good examples and relevant ergonomic principles of practi-
cable workplace improvements and group work sessions on priority low-
cost improvements that can reduce existing occupational safety and health
risks. While the duration and the kinds of technical sessions differ between
them, the reviewed programs are similarly composed of learning sessions
on local good practices and group work sessions on the planning and im-
plementation of selected improvements. In this sense, these programs rely
on commonly simplified procedures. The WISE training program for small
and medium-sized enterprises lasts for several days to two weeks, with a
checklist exercise, workshop-style sessions and a final session for report-
ing achievements held on a few separate days. Training workshops of 2—-5
days for various small firms, construction sites and home workers likewise
consist of site visits, technical sessions and group work on action plans.
WIND workshops for farmers are conducted for 1-2 days on learning local
good examples and appropriate types of low-cost improvements by house-
hold visits and technical sessions and on planning immediate action plans.
The reporting of actions taken is done with the help of trainers. In
POSITIVE methods for trade unions, 3—4 day courses are organized also
including a checklist exercise, learning of local good examples and plan-
ning of low-cost improvements in selected areas. Trade union roles in
promoting occupational safety and health at the workplace-level are then
discussed.
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It is confirmed that group work procedures are separately used for learning
local good practices and for planning immediate improvements. This is
usually done by the initial step of learning local good examples and the
subsequent steps for agreeing on and implementing practicable improve-
ments, as shown in Fig. 1. These steps are undertaken in the form of group
work of local people guided by trainers.

The initial step of learning from local good practices is usually done by
worksite checklist exercises and by technical sessions on practicable im-
provements learned from good examples locally achieved. The learning
process is facilitated by group discussion of local good practices in ses-
sions dealing with different ergonomic aspects. The next planning process
focuses on simple changes practicable in the local context. Many local
good examples and illustrated manuals showing how to make ergonomic
improvements are used in the group work for prioritizing immediate ac-
tions. The planned improvements are normally undertaken based on group
work.

Follow-up
Learn from Plan locally Implement activities for
local good —»| practicable —p»| immediate [——encouraging
practices changes improvement continual
i i improvement

Group discussion Group work for

of good practices prioritizing
locally achieved immediate actions

Fig. 1. Participatory steps commonly used in the reviewed programs for immedi-
ate workplace improvements

The advantage of these participatory initiative-building procedures learn-
ing from local good practices is seen in the sustainable nature of the pro-
grams reviewed. The initial step of learning local good examples is
straightforward and helpful for proceeding to the planning and implemen-
tation of similarly practicable improvements. In particular, WISE and
WIND programs relying on similar methods are spreading to an increasing
number of countries in Asia, Latin America and Africa. POSITIVE pro-
grams are likewise spreading, now in use in nine countries through the co-
operation of national trade union centers in these countries.

This advantage of the reviewed programs is demonstrated by Fig. 2 ex-
tracted from the follow-up activities of the WISE project for the Philip-
pines. The number of courses is shown for the initial project period of
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1994-1997 and for the subsequent government activities during 1998—
2004. The awareness and comprehensive courses were sustained after the
ILO project for over several years. These continued activities resulted until
2004 in 590 WISE courses that led to more than nine thousand improve-
ments reported from small and medium-sized enterprises in four regions of
the Philippines. It is of interest that about 80 % of these improvements
were accomplished during the post-project period of 1998-2004.

1994-1997 1998-2004
Awareness courses (managers) 44 215
Awareness courses (workers) 25 170
Comprehensive WISE courses 36 100
1725 improvements 7690 improvements

Fig. 2. Numbers of WISE courses organized in the ILO project period of 1994—
1997 and in the subsequent government activities during 1998-2004 in the Philip-
pines (the total of 590 courses involved 14,603 participants and led to 9416 im-
provements)

Similarly sustainable impacts are seen in the case of WIND and
POSITIVE activities as shown in Fig. 3. For WIND courses held in four
provinces in Vietnam, twenty core trainers who had been trained by a ten-
day training-of-trainers course organized two-day workshops for 71 farmer
trainers in the four provinces. These farmer trainers conducted about 600
mini-workshops for farmers who reported over 4000 improvements in the
one-year period. In the case of POSITIVE courses in China, 160 trainers
trained in participatory methods trained about five thousand local trainers
in three provinces in the project period of three years. These union trainers
organized 178 seminars and enterprise-level workshops. As a result, a
large number of union members were trained and reported numerous im-
provements done at their workplaces.

We may confirm that the participatory action-oriented procedures that
build on local good practices are useful for facilitating voluntary im-
provements in small workplaces in a sustained manner. It is important to
support the initiative of people by facilitating the group learning and plan-
ning of practicable improvements.
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(a) POSITIVE courses (b) WIND courses
(three provinces of China, 2003-2006) (four provinces of Vietnam, 2004-2005)
20 core trainers trained 160 trainers trained
in participatory methods in participatory methods
Efarmer trainers | | 5220 trade union trainers |
178 seminars
637 mini- H plus
workshops i enterprise-
:  workshops
Farme Farmers | Workqm|—] Workers |
| Farmers | WorkersT

Fig. 3. Networks of trainers trained in participatory methods for sustained activi-
ties applying WIND and POSITIVE programs

3.2 Focus on Low-cost Improvements Relying on Basic
Ergonomic Principles

It is significant that all the reviewed programs are applying easy-to-
understand procedures of selecting low-cost improvements that can be
done by using local materials and skills. The low cost of the improvements
aimed at is obviously favorable for applying the simple procedures for
their selection. Particularly in the planning step, participants are guided to
look into typical low-cost improvements that are achievable in the given
local conditions. The participants then conduct group work for selecting
necessary improvements from relatively short lists of low-cost improve-
ments in each of the technical areas.

The low-cost improvements achieved by the programs cover various as-
pects of conditions of workload and the working environment. The aspects
that have commonly led to concrete workplace improvements are (a) mate-
rials storage and handling, (b) workstation design, (c) physical environ-
ment, (d) welfare facilities and (e) work organization. Additionally, in
WIND programs, daily life conditions and community cooperation are also
often covered. In POSITIVE courses, improvements related to manage-
ment—worker cooperation are also frequently covered.

The distribution of such improvements by technical area is shown in
Fig. 4. The results from WISE courses held in four regions in the Philip-
pines and those from a single WISE course in Cebu in which 20 enter-
prises took part are compared. In the four regions, 1725 improvements
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were done covering materials handling, workstations, physical environ-
ment, welfare facilities and work organization. Interestingly, a similar dis-
tribution of the different aspects is seen also in the case of a single WISE
course.

3% 6 %

9% 18 %

16 %
25 %
40 %

1725 improvements 108 improvements
in WISE courses held in a WISE course
in four regions held in Cebu

[ Materials handling B Welfare facilities

O Workstations Il Teamwork

E Physical environment [ Other

Fig. 4. Distribution of different aspects of improvements done by small enterprises
in WISE courses in four regions of the Philippines during 1994-1997 and by those
in a WISE course in Cebu (Kogi 1998)

The simple procedures of planning low-cost types of improvements can
thus guide participants to improve multiple aspects of workload and the
working environment together. It is known that the costs of improvements
achieved by participatory action-oriented programs are generally low. Fol-
low-up studies of a WISE course in Thailand and a WIND course in Viet-
nam have confirmed that about one-third of improvements could be
achieved at zero cost. Another one-third could be done at less than US $20
in the WISE course and at less than US $10 in the WIND course. These
low-cost improvements are found in all the technical areas of materials
handling, workstation design, physical environment and welfare facilities.
Most of these improvements are based on basic ergonomic principles
learned from local good practices, as listed in Table 1.
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Table 1. Typical ergonomic principles incorporated into low-cost modifications
widely applied by the participatory programs reviewed

Technical areas

Examples of modifications

Ergonomic principles

Materials handling

- Carts and mobile racks

Multi-level shelves/homes for
tools

- Lifting devices and safe grips

- Fewer, faster handling

movements

- Reduced handling

loads

Workstation design

- Easy reach to materials and

tools

- Elbow-height work and good

seats

- Fixtures for work items
- Coding of displays and items

- Easy and steady access
- Efficient and less

stressful operations

- Easy-to-follow tasks

Machine safety

- Proper machine guards/fences
- Interlocks and two-hand

controls

- Labels and warnings

- Barrier-free work

space

- Fail-safe measures
- Reducing mistakes

Work environment

- Good lighting and ventilation
- Isolating hazard sources
- Providing barriers and

exhausts

- Signs at areas requiring PPE

- Nuisance-free work
- Avoiding exposures
- Reduced exposures
- Regular use of PPE

Welfare facilities and
cooperation

- Drinking water/eating

facilities

- Clean toilets/washing facilities
- Resting rooms/corners
- Teamwork and self-paced

work

- Fostering supportive climate

- Routine sanitation
- Refreshing effects and

recovery from fatigue

- Autonomous team-

work

- Less psychosocial

stress

PPE: Personal Protection Equipment

This helps attain real impacts on reducing workload or environmental
risks. It is important that there are basic ergonomic principles that are
widely applicable in small-scale workplaces. Typically, these principles
are readily incorporated into low-cost modifications practicable in these
workplaces as shown in the table. Many of these modifications have risk-
reducing effects. For example, fewer and faster handling actions can re-
duce muscular and physical loads and transport injuries. Elbow-level work
with easy access to materials and controls can reduce postural strains and
enhance work efficiency. Machine guards and labels can reduce accidental
contacts and mistakes. Isolation of hazard sources can reduce exposure to
hazards and lead to more productive work. Sanitary and refreshing facili-
ties can help keep routine sanitation and recover from fatigue. Autono-
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mous teamwork with the supportive climate can reduce job-related stress.
These effects have real impacts particularly when the modifications are
applied in multiple ways.

This emphasis on readily applicable improvements that are meaningful
from ergonomic points of view helps people follow versatile procedures in
building on local good practices. The procedures are thus easy to start, use-
ful for keeping a broad scope and advantageous for consensus building in
the planning and implementation of selected improvements. This versatile
nature of the simplified procedures is noteworthy.

3.3 The Use of Locally Adjusted Toolkits that Can Facilitate
Changes

The simple procedures for identifying and implementing low-cost im-
provements suited to small-scale workplaces may be assisted by the com-
bined set of action-oriented tools. A typical toolkit consists of learning ma-
terials showing local good examples, action checklists and illustrated how-
to guides. All these toolkit elements are found to be extensively used in all
the programs reviewed. As a set of easy-to-use tools, each toolkit is action-
oriented so that their users can readily look at low-cost improvements
readily applicable to small workplaces. The main roles of these toolkit
elements common to the programs are indicated in Table 2.

Table 2. Main common roles of the three toolkit elements widely applied through
the reviewed programs

Toolkit elements Aim of the use Main roles in training
Local good examples ~ Show local good practices Help build local initiative
(photographs, video achieved in local conditions in through learning of visu-
clips, fact sheets) multiple technical aspects alized local successes

Action-form checklists Select low-cost improvement Help have an overview of
(clear focus on low-cost actions that are locally avail- options reflecting basic

improvements) able ergonomic principles
[lustrated how-to manu- Provide how-to guidance for Help select feasible op-
als (with locally easy-to- immediate actions tions that use local mate-
apply examples) rials and skills

Combining these roles, the toolkits used are meaningfully adjusted to each
local situation. This is done by incorporating many real improvements
achieved locally and by adapting both the action checklists and how-to
guides so as to reflect these local achievements. Thus, photographs of local
good examples are extensively used in training sessions. The 3050 items
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in each action checklist correspond to common types of local good prac-
tices. Training slides usually comprise many local examples.

The usefulness of simple toolkits is exemplified by a recent toolkit for
participatory action-oriented training of home workers, as shown in Fig. 5
(Kawakami et al. 2006).

(a) lllustrated local good examples

Use a platform for
small workers and
an item holder for
tall workers to ad-
just their work
height to their
elbow levels.

Use convenient
material containers
to keep frequently-
used materials
within easy reach
and in an orderly
manner.

Provide a cabinet
with multi-compart-
ments to keep all
chemicals in good
order.

(b) Corresponding items of the action checklist

Adjust work height
for each worker at
elbow level or
slightly lower than
elbow level.

Do you propose
this action?

[ INo

[ 1Yes -[ ] Priority

Put frequently used
tools, controls and
materials within
easy reach of work-
ers.

Do you propose
this action?

1 No
[ 1Yes -[ ] Priority

Put labels and
covers to all the
containers of haz-
ardous chemicals.

Do you propose
this action?

1 No
[ 1Yes-[ ] Priority

(c) Practicable improvement options in the manual

- Adjust working
height to your el-
bow level.

- Use a foot plat-
form for small
workers and an
item holder for tall
workers.

- When exerting
greater force, ad-
just workstations
slightly lower than
your elbow level.

- Put most frequen-
tly used tools and
materials within
your easy reach.

- Use boxes and
containers to keep
small items within
your easy reach.

- Hang tools such
as hammers or
scissors at the
table side.

- Make sure that all
the containers of
chemicals have
labels and covers.

- Put easy-to-
understand labels
to avoid misuse.

- Keep chemicals in
a multi-compart-
ment cabinet.

- Collect waste bot-
tles in a separate
container.

Provide first-aide
equipment in an
easy-to-see place.

Provide first-aid
equipment and train
a qualified first-
aider.

Do you propose
this action?

[ I1No

[ 1Yes-[ ] Priority

- Equip a first-aid kit
easy-to-see.

- Position the kit out
of reach of child-
ren.

- Prepare for trans-
port to a hospital
in case of emer-
gency.

Fig. 5. Extract from a recent participatory action-oriented toolkit for home work-
ers (Kawakami et al. 2006)
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The toolkit contains many illustrated examples of locally practicable im-
provements and an action checklist for proposing feasible actions referring
to these available types of low-cost improvements. The action manual
mentions easy-to-apply improvement options reflecting basic ergonomic
principles. This simple structure of the toolkit helps workers select imme-
diate actions based on their own experiences.

It is encouraging that these locally adjusted toolkits are reported to be
effective in following the action-oriented procedures of building on local
good practices for immediate changes. As a result, there has been devel-
oped a variety of WISE checklists adjusted to different industries and
countries as well as different shorter and longer versions of WIND check-
lists containing site-specific items. POSITIVE checklists are used as local
language versions in all the nine countries and their illustrated action
manuals contain many photographs of locally achieved improvements. We
may verify that the three types of tools are commonly used to perform the
support functions summarized in Fig. 6. These support functions are: (a)
building local initiative for immediate actions learned from local good
practices, (b) focus on practicable options assured to have real ergonomic
impacts and (c) promoting serial group work steps in a locally adapted
manner.

Build local initiative Focus on locally Promote group work
for immediate actions practicable options steps in a serial manner
By learning local By having an overview By proceeding with
successes through of practicable improve- simple procedures
visualized images ments in multiple tech- done in group talks

nical areas

Fig. 6. Support functions of the action-oriented toolkits comprising good practice
examples, action checklists and illustrated manuals

The effectiveness of the simple action-oriented procedures is confirmed by
various field reports in our network. These reports show the positive
evaluations of the participants about the easy-to-apply procedures and the
benefits gained through accomplished improvements. It should be noted
that the workplace improvement procedures followed in these programs
may well correspond to the “Plan-Do-Check-Act” cycle for risk manage-
ment. The initial learning of local good examples may correspond to the
initial review of existing risks problem areas and help people go through
the “Plan” phase. The selection and implementation of low-cost improve-
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ments applicable to the local situation through the use of action-checklists
and how-to guides may represent the “Do” phase. The reporting and other
follow-up activities may correspond to the “Check™ and “Act” phases for
reviewing the results obtained and confirming the need for continual im-
provement. This link with actual risk reduction steps of the apparently
simplified procedures of the reviewed programs may explain the rationale
for these procedures. The procedures commonly used thus represent risk
management steps of planning good practices and implementing priority
risk control measures. The use of locally adjusted toolkits can play a cru-
cial role in linking the checklist application with appropriate risk-reducing
options. The observed close link of the participatory procedures assisted by
the locally adjusted toolkits and the risk reduction steps is important from
a risk management’s point of view.

Since the participatory procedures are relatively simple as discussed, lo-
cal people trained in the toolkit usage can better understand the link and
help create local climate for improved risk management. The recent devel-
opment of occupational safety and health management systems can thus be
interlinked with the participatory programs. This has been demonstrated by
the experiences in our Asian network.

There is a need for caution in applying the simplified procedures in
small workplaces. The action-oriented training sessions should be carefully
organized to encourage voluntary initiative of local people. Local good ex-
amples used should be taken from those in small-scale workplaces in the
same local situation. It is necessary to clearly focus on low-cost ideas at-
tainable by using local materials and skills. The participatory steps should
aim at changing the existing workplace conditions on the step-by-step ba-
sis. Above all, the trainers should act as facilitators of the voluntary step-
wise progress relying on the initiative of local people.

The simplified procedures of the participatory programs reviewed are
considered favorable for developing the networks of trainers (Kogi 2002).
The lessons learned from the developing countries confirm the wide appli-
cability of such procedures in different settings. Similarly simple proce-
dures utilizing locally adjusted toolkits can be proposed to small-scale sec-
tors in both industrially developing and developed countries (Ito et
al. 2001; Itani et al. 2006; Yoshikawa et al. 20006). It is suggested to foster
these networks by spreading the strategic use of the participatory proce-
dures and locally adjusted toolkits for undertaking improvements practica-
ble in the local context.
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4 Conclusions

The simplified action-oriented procedures commonly used to improve
small-scale workplaces are found useful. The experiences gained in WISE,
WIND and POSITIVE programs and similar participatory training meth-
ods in developing countries in Asia demonstrate the effectiveness of these
procedures. Numerous workplace improvements are achieved in different
small-scale settings including manufacturing, construction, services, home
work and agriculture. As shown, these procedures have proven effective
when they build on local good practices in multiple technical areas, focus
on low-cost improvements learned from these practices, and utilize locally
adjusted toolkits. The versatile nature of the group work procedures rely-
ing on voluntary initiative is crucial in leading to concrete results. The em-
phasis placed on low-cost improvements reflecting basic ergonomic prin-
ciples appears equally important in following the procedures.

It is suggested to develop and use locally adjusted toolkits comprising
action checklists and illustrated how-to guides. Presentation of locally
achieved good examples in multiple technical areas is essential. This type
of site-specific support for the participatory procedures taken by managers,
workers and farmers can expedite the planning and implementation of
practicable improvements in the locally adapted manner. The use of the
versatile toolkits is useful for spreading the action-oriented programs for
workplace improvements in many small-scale workplaces in different set-
tings. The international exchange of positive experiences in this direction
is important.
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The Future of Work in a Sustainable Society

Colin G. Drury

University at Buffalo, USA

The rapid pace of change in our society has been well documented, and
models predict that it will continue at an increasing rate. We need to make
plans and take actions based on realistic future states to ensure that our ac-
tions result in a sustainable planet despite limited resources, not one cur-
rently overshooting the earth’s capacity. The technical conditions for over-
shoot are growth, a resource limit and faulty actions by a controller. All are
present in the world and in aspects of work. Humans, however, do not per-
ceive accelerating changes particularly well, with a tendency to predict lin-
ear future states. This disparity between perception and reality may help
explain the lack of action by many governments and organizations faced
with choices they would rather put off for short-term political/economic
gain. As ergonomists we have a major role to play adapting our actions to
the future of work, which in turn depends on the future of the enterprises
where we work, and ultimately on the future of society. This paper looks at
the future of work from a sustainability perspective and suggests actions
ergonomics can take to be ready for an accelerating future.

1 From World through Work to Ergonomics

Predicating the future is a notoriously unreliable task, but outlining possi-
ble futures, in contrast to impossible ones, is a more sensible undertaking.
To extrapolate into the future requires both data from the past and an ex-
trapolation model, and these are quite lacking at the level of human fac-
tors/ergonomics (HFE). The issues of sustainability have been mooted
within the HFE community over a decade ago (Moray 1993) but hardly
taken up systematically since then. Perhaps an alternate, parallel way to
examine the problem of HFE futures is to work from the outside (the
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world) in towards our professional concerns (HFE). This approach has
been used to consider the future of ergonomics (e.g. Drury 2006) and ear-
lier to examine future impacts of work on musculo-skeletal disorders
(NRC 2001). Here we apply it to issues of sustainability by first consider-
ing what is known about past and future effects of human choices on the
earth’s well-being, then showing how these are likely to affect people’s
work, to finally provide a rationale for a HFE response.

2 Sustainability at the World Level

The word “sustainability” was first used in its modern form in the World
Council of Churches in 1974 (WCC 1974). It gained wide acceptance in a
report to the UN entitled Our Common Future, (WCED 1987) usually
known by the name of its leader, Norway’s Gro Harlem Brundtland (see
Dresner 2002). As used by the authors of that report, sustainable develop-
ment meant: “Development that meets the needs of the present without
compromising the ability of future generations to meet their own needs”.
Since then there have been widespread criticisms of the concepts of sus-
tainability and sustainable development. Meadows et al. (2004) see sus-
tainability as “a term that remains ambiguous and widely abused” while
Dresner (2002) sees “the suspicion among some environmentalists that
sustainable development is a meaningless concept”. However the idea of
sustainability as non-depletion of capital, whether resources, carrying ca-
pacity or even monetary or social capital, is a concept that has taken deep
root in the environmental movement.

Perhaps the most famous report on sustainability is the Club of Rome’s
1972 report The Limits to Growth (Meadows et al. 1972) which used com-
puter models of the earth as a closed system to outline possible futures.
Despite widespread criticism by governments and industry leaders that its
prediction of oil production collapse in the 20th century (in fact it made no
such prediction!) did not come about, the main outlines of its methods and
conclusions are still valid 35 years on. Treating the earth as a dynamic sys-
tem with many interconnections and feedback loops conforms to good
HFE principles (c.f. general systems theory) of considering the full system
rather than an isolated part of it (Ropohl 1999). Dresner (2002) detailed
how the original report had been translated into about 30 languages and
sold many millions of copies, found its way into academic, political and
environmental discussion and been widely misquoted as Malthusian. A 30-
year update of that report (Meadows et al. 2004) came to rather similar
conclusions from its generation and analysis of nine scenarios rather than
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the original twelve: there has been an overshoot of human activity that is
beyond the capacity of the earth to sustain. The different scenarios, based
on different sets of assumptions (e.g. about technology and political ac-
tion) can lead to different long-term outcomes, ranging from catastrophic
collapse to sustainability. They note that the thirty years since 1972 have
not seen concerted action to modify the growth imperative, and that many
options available in 1972 were no longer possible. The point is not whether
we believe specific scenarios, but that none of the scenarios leads to sus-
tainability with our continued policy of growth.

Perhaps the most useful concept for HFE to emerge from this modeling,
analysis and data is that of overshoot. Wackernagel et al. (2002) tracked
the impacts of many components of our activity on earth (from growing
crops to fishing to use of fossil fuels and damage to the biosphere) as natu-
ral capital since 1961, a much shorter time scale than the usual environ-
mental impact graphs. Their conclusion was that sometime in the 1990s we
exceeded the earth’s capacity. Figure 1 (from Wackernagel et al. 2002)
shows this as an overshoot: we are no longer in a sustainable mode of liv-
ing on earth. As Stiglitz (2006, p. 161) notes: “If we had access to a thou-
sand planets, it might make sense to use one to conduct such an experi-
ment... But we don’t have that choice...”
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Fig. 1. Overshoot of earth usage beyond earth capacity (Wackernagel et al. 2002,
p- 9269)

Meadows et al. (2004) take up this concept of overshoot as a general at-
tribute of systems given certain combinations of conditions.
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They show three necessary and sufficient conditions for an overshoot as
(Chap. 1):

e Growth, acceleration, rapid change
e A limit or barrier beyond which it is unsafe to go
e A delay or mistake in perception or response

These not only provide a general definition applicable to all systems, but
are rather simply translated in the effects of the humans on the world or, as
we note later, specific aspects of work with HFE implications.

3 Growth, Limits and Perception at the World Level

All of the data we have on economics and populations show growth, and
often exponential growth (Meadows et al. 2004, Chap. 2). Drury (2006)
examined evidence from technological innovation studies that also showed
exponential growth. Kurzweil (2005) listed major technological innova-
tions over the past ages to demonstrate that the time since each previous
technological change is approximately the same number of years in the
past (Fig. 2).
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Fig. 2. Data from several authors showing increasing frequency of major
events/inventions (Drury 2006, p. 2; after Kurzweil 2005)
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The implication is that change is not only a constant, known since to Hera-
clitus in about 500 B.C.E., but is in fact accelerating. Kurzweil (2005) sees
a “Technological Singularity” where change will be so rapid that humanity
will not be prepared for its consequences.

If both our current use of resources and our technological innovation are
exponential, then we have the first of the conditions of overshoot postu-
lated by Meadows et al. (2004). Some may see hope that technological in-
novation will rescue us from our own mismanagement, but the Meadows
et al. (2004) model and the conclusions of Wackernagel et al. (2002) are
relatively insensitive to this parameter. For example, in an exponential
growth scenario, a doubling of technological innovation would only repre-
sent a short extra time in which action must be taken.

Limits are obvious at the world level for most of the resources we are
considering here. The effluent carrying capacity of the land and its oceans
are just one example where historically low levels of economic activity
could ignore the limits but at the turn of the 21st century we can no longer
take this naive view.

The third factor necessary for overshoot in Meadows et al. (2004) di-
rectly concerns the controller of a system. Misperceptions and delays are
widely-recognized categories of human error, assuming that the system
controller is ultimately human.

The typical closed loop control behavior of a system including a human
operator is shown in Fig. 3, with the human operator portion enlarged in
Fig. 4. The misperceptions of interest here primarily concern how human
perceive change. Gottsdanker (1952) had participants predict the motion of
a point on a display that disappeared after a time interval. The main con-
clusion was the prediction was linear (constant velocity) whether the point
had been accelerating, decelerating or moving with constant velocity be-
fore it disappeared. Applied to our overshoot scenario, we can expect peo-
ple to predict on the basis of linearity even where the relationship is non-
linear, indeed exponential. This is a misperception with potentially dan-
gerous consequences for sustainability.
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Fig. 3. Human operator in a closed loop control system
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Delays are part of the human response system, even when tracking rapidly-
moving objects (McReur and Jex 1967). In slower process control tasks,
delays are also evident, although human operators do tend to have trouble
differentiating between a true change of state and random fluctuations
(Kelly and Drury 2002). This has led to the statistical process control sys-
tems in widespread industrial use since Shewart’s studies in the 1930s. If
delays are evident in such small-scale human activities as tracking or proc-
ess control, they are even more pronounced at the societal level. Politi-
cians, and the populations who vote them into office, have widely contrib-
uted to the delays seen in responding to sustainability challenges with
initially unpopular programs. The 30-years of little action following The
Limits to Growth are evidence for this conclusion. One remedy for delays
is anticipation of the future state and of future inputs.

In Fig. 4 there is an explicit model of the system, without which a con-
troller would not know how to function. The model states the operator’s
beliefs about how the system will respond given the current system state,
the current command input and the actions the operator may take. Opera-
tors’ models, known as mental models, may of course be incomplete or
even wrong. In process control tasks in industry, there is often an industrial
mythology about how the system functions, based on shared knowledge
and prior experience. However, false knowledge as well as correct knowl-
edge may be shared, and people may impute causality from random events
and correlations. Wrong models are abundant in the political sphere, with
statements about the lack of a current ecological overshoot, or even human
causality, widely presented and believed.
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Fig. 4. Expanded view of the human controller of a system

Our conclusions from this section are that the earth is in an overshoot state
with respect to human activity, and that conditions necessary to this over-
shoot are quite predictable from even older models of human behavior.
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4 Changes in the World of Work

With such profound changes in technology and human activity taking
place in the world, it is hardly surprising that the world of work is chang-
ing. Drury (2006) reviewed a number of changes directly related to human
work and therefore to HFE responses. They are summarized briefly here.

4.1 Technology

The rapid historical changes in technology have already been seen (Fig. 2),
but more specific technologies are enablers of changes at work. The two
most relevant are two of three elements labeled by Friedman (2006) as the
Triple Convergence. These two comprise the wide availability of standard
computing platforms with relatively good interoperability and the low cost
worldwide fiber optic networks that resulted from the dot-com bust at the
turn of the century. Between them, these changes have allowed much of
the globalization of work to occur. They have also profoundly affected
people’s jobs, both by moving work to other regions and by changing the
way work is performed. Workplaces have become more capable, with
many simpler tasks automated so that the operators can (have to?) deal
with more complex questions and exceptions to rules. New operator skills
are required, but that has been true with every change over centuries.

4.2 Social Networks

Books by Putnam (2000) and Fukuyama (1999) have popularized the no-
tion of social capital, i.e. the fact that as people interact with each other
they build mutual trust and understanding which can have beneficial effect
on individuals and on society. Data from the past century have docu-
mented that social capital has been eroding as interactions decreased, pos-
tulated as a cause of rising crime rates, divorce rates and teenage pregnan-
cies. Although social capital appears to be rising again over the past
decade, it is still an important concept to build into work and into enter-
prises.

4.3 Globalization

This term has come to stand for a raft of changes, some beneficial and
some not, concerned with the ability of enterprise to distribute its opera-
tions and customer base across continents. This has given rise to global
supply chains that see products designed and built in a distributed manner.
For example, for the first time with the 787, Boeing is outsourcing more
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than 70 % of the airframe and is giving all aircraft suppliers the responsi-
bility for doing the detail engineering designs (Holmes 2006).

For the workplace, this has meant collaboration across continents and
time zones, enabled by the interoperable computers and cheap communica-
tions described above. There are clear implications for workforce well-
being coming from around-the-clock working. There are also implications
fore the migration of labor and jobs. From a sustainability perspective
there is the obvious consideration of the global transportation requirement,
whose true environmental costs are not being paid by the transportation
companies or their customers (Stiglitz 2006, Chap. 6).

4.4 Move to Service

In all countries over the past few hundred years the employment trend has
been away from agriculture to manufacturing, followed by a further
movement to service industries. Again the convergence of interoperable
computers and cheap communications have aided the trend as service in-
dustries are at least as concerned with the movement of information as
movement of physical goods. Figure 5 (from Paulson 2006) shows this
trend in a number of countries.
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The implications for work arise from the nature of service work. In service
the offering (goods or services) is jointly produced by the customer and the
operator (Gronroos 1990), as seen for example in ordering one of the many
thousand coffee combinations at a global retailer such as Starbucks. It is
even more evident in medicine and travel planning (Chen and Drury
1999). In contrast with traditional manufacturing, the service operator must
be more skilled at interacting with customers, for example to help them se-
lect (design) their customized offering.

4.5 Demographics

Human demographics are changing and with them workforce demograph-
ics. There are larger scale migrations between countries and regions, as
here have been thought human history: they are just taking place more rap-
idly now and with greater public knowledge. The life expectancy is grow-
ing in most countries, with serious implications for the workforce. As more
workers are able to work for longer, beyond the traditional retirement ages
of 60-65 (e.g. NRC 2001 for USA data), they create a pool of knowledge,
but also a pool of workers with declining physical abilities. In the past,
most industries had less arduous jobs for older workers, but with the loss
of lifetime employment this may no longer be an option. In addition, the
diversity of the workforce is increasing with more immigrants, more
women and more disabled people taking part in work (Szafran 2002).

4.6 Work Intensity

Historical changes in the length of the work week, the organization of the
work day and the amount of vacation time have a large potential effect on
work and HFE. Hours of work per year have been increasing in the USA
(Schor 1991) while in most countries the mean hours of work per week
have not changed much. What has changed (e.g. Watson et al. 2003 in
Australia, Jacobs and Gerson 2004 in USA) is the distribution of hours per
week across individuals. There are more people working long weeks (>50
hours) and short weeks (<20 hours) compared with a “standard” week of
about 35-40 hours, although most people want a more standard week — la-
beled the Goldilocks Hypothesis by Goldenhar et al. (2003). In addition,
the removal of jobs, by downsizing or other management initiatives, has
increased the intensity of work performed by those remaining (Green
2003; Watson et al. 2003) leading to potential for errors and loss of well-
being due to increased work intensity.
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Overall, there have been many changes affecting work, of which resource
limits and sustainability represent only a small fraction. In the broader
definition of sustainability that includes reducing inequalities in the distri-
bution of well-being across countries and socio-economic groups (Dresner
2002), there are positive and negative consequences to these changes.
While more lucrative employment may be available to a wider set of inter-
national participants due to globalization, there are obvious dangers from
lack of international standards and from repeating many of the unsustain-
able policies of western market economics in the industrially developing
world.

5 Adapting to a Sustainable Reality: HFE Roles

The world must adapt to the changes noted above if it is to survive in a
recognizable way without catastrophe (Meadows et al. 2004). So what are
the potential roles of HFE in this adaptation? The problem of adapting our
behavior to resource limits can take place on at least three levels of interest
to HFE:

1. At the level of work in an enterprise, where most HFE is implemen-
ted

2. At the level of responsibility outside the workplace, a traditional topic
in HFE via consumer product design and use

3. At the level of our own activities as individuals and as members of a
world society

Examples will be given of actions possible at these levels, based on our
analysis so far of a world in an overshoot state. Recall that the three neces-
sary and sufficient conditions for an overshoot are growth, a resource limit
and an inadequate response. The last of these is perhaps the one where
HFE action is most likely as we can usually not do a great deal about the
resource limit and changes to growth often demand action at higher levels
than HFE normally accesses.

At the enterprise level, work has already started on better fitting the re-
ward system of the enterprise to a range of measures beyond the typical
ones of effectiveness and efficiency of task completion. Wang and Lin
(2007) look beyond the earlier ideas of green manufacturing to an account-
ing system that encompasses economic prosperity, environmental quality
and social justice. This has been termed Triple Bottom Line (TBL) ac-
counting (e.g. Deegan 1999) and is seen as a way forward towards sustain-
able development. Wang and Lin (2007) present a TBL optimization
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model based on the three bottom line components and their over-
laps/interactions. This model includes stakeholders beyond the traditional
ones of stockholders, customers and organized labor, e.g. government,
community and suppliers (e.g. in a global supply chain). This is a multi-
criteria decision making model, well known in operations research. It can
have an explicit value structure (e.g. multi-attribute utilities) in which case
trade offs become straightforward (although computationally difficult), or
an implicit value structure which can still be used to find dominant solu-
tions where all bottom line measures can benefit. Such a framework helps
those in an enterprise, e.g. HFE professionals, to bring all aspects of an en-
terprise response into the open for debate and consideration. In terms of
our overshoot model, it gives a much more realistic and sustainable model
for decision makers to use, reducing misperceptions and allowing the
forseeability of delays and interactions. We are already seeing some com-
panies making conscious decisions about sustainability, e.g. becoming car-
bon-neutral, although whether they have incorporated these choices into a
TBL model is uncertain. The TBL model allows companies to make deci-
sions in a more rational way than simply treating non-economic criteria as
constraints.

Also at the enterprise level, we need to apply concepts such as over-
shooting to the many aspects of work changes noted above. Here we just
take one as an example: work intensity. Most of the changes in work inten-
sity are involuntary as far as the worker is concerned (Watson et al. 2003),
leading incidentally to a reduction in individual control, one of the causal
factors in stress (Karasek and Theorell 1990). Those experiencing the
negative consequences (negative externality in economic terms, see
Stiglitz 2006) are different from those making the decisions and presuma-
bly experiencing positive consequences.

What may be an overshoot comes about through growth/acceleration of
economic competitiveness in a global economy where enterprises are in di-
rect competition with the rest of the world rather than only with those in
the same region. This urge to competitiveness encourages decision makers
to reduce costs, and the easiest way is to reduce direct labor costs, although
these represent much less than half of total product costs in most indus-
tries. Although the workforce is reduced through cuts, the total work con-
tent may not change, meaning that those remaining must increase work in-
tensity to meet enterprise objectives. The resource limit in this case is
probably the workforce’s ability to maintain performance (and well-being)
despite increased work intensity. If this limit is exceeded in a resource-
limited task (see Norman and Bobrow 1975) then errors will result from a
speed-accuracy trade-off, SATO. Even at the enterprise level, the effects of
lack of resources can be seen. Bearden (2003) evaluated NASA’s
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“faster/better/cheaper” missions by first developing a baseline relationship
between development time and mission complexity from pre-existing data.
He then plotted the “faster/better/cheaper” missions on the same graph (re-
drawn here as Fig. 6), showing that those missions that failed or were im-
paired had relatively insufficient development time. Cuts have conse-
quences.
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Fig. 6. Data from NASA on “faster/better/cheaper” missions showing baseline
data compared with successful and failed/impaired missions (after Bearden 2003,
p. 378)

The inadequate response condition leading to overshoot in the example of
work intensity is either the misperception by decision makers of the conse-
quences of their actions, or an inadequate model of the process. Here the
inadequate model may well be the effects on remaining workers of planned
cuts leading to increased work intensity which in turn can lead to perform-
ance errors or loss of long-term well-being. Both are highly relevant to
HFE and its concerns with performance and well-being, according to the
definition of the International Ergonomics Association (IEA).

At the level of use of consumer products, there is a long tradition in
HFE of designing such products for ease of use during activities of daily
living (ADLs). As Moray (1993) noted, issues such as population, water
resources and energy/greenhouse gas use are all of our responsibility, and
what HFE professionals do today “appears startlingly trivial in light of the
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coming problems”. For sustainability we need to go beyond usability to
sustainable usability, i.e. a responsible use to ensure that each “meets the
needs of the present without compromising the ability of future generations
to meet their own needs”. Again, overshoot is the state to be avoided.
There is clearly growth, greater than linear, in the production of devices
from automobiles through consumer electronics to the energy sources that
sustain them. There are resource limits, well documented for fossil fuels
and disposal systems, e.g. landfills. There are few ways that HFE profes-
sionals can affect these two factors, but we can certainly influence the
models people use (or misuse) as a basis for purchase and use decisions.
People, ourselves included, misperceive trends as noted earlier, so may not
understand that growth by a constant percentage is unsustainable. If we
know this we can help present data more effectively to help people under-
stand. Again, we do not perceive well the effects of delays in a system
growing exponentially. The story is told by Meadows et al. (2004, p. 21) of
a pond with initially one lily pad but with double the number each day. If
the pond is covered in N days, then only one day earlier it had been but
half full. Delaying action can have profound consequences. Incidentally,
this also illustrates the insensitivity of growth results to changes in re-
source limits. If the pond doubled in size, it would only buy one extra day
until it was filled. Here again, HFE professionals who understand human
perceptions can present data in such as way as to minimize misperception,
even using folk tales where this is effective. HFE professionals can also
use their knowledge to encourage choices that minimize the effects of
overshoot, for example by encouraging recycling or resource substitution.
The major international success stories of environmental action (ringing
back many whale species from extinction, and reducing ozone depletion
through banning CFC’s) had no HFE input as far as we know, but it would
be instructive to examine how our knowledge might have helped, or how
we might learn lessons from their success.

Finally, there are the actions we can take as individuals and collectively
to move towards sustainability. As individuals we need to make informed
choices in our daily lives and in our professional work. We also need to
lead by example in the projects we chose to undertake (even working for
an enterprise gives us choices, see Drury 2006) and the manner in which
we undertake them. HFE professionals are used to a “double bottom line”
of performance and workforce well-being, so extending this to a triple bot-
tom line should not be too difficult in the abstract. It will be difficult in
practice, as many of the choices we need to advocate at work and home
will not be popular in a society that values immediate gratification of ever-
more-exotic “needs” without heed for the consequences. Again, there are
historical precedents that such advocacy may become easier. We hear very
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few voices raised for expansion of tobacco smoking or gender inequality,
both of which were majority views only a few decades ago.

One area where HFE advocacy is probably most effective is in interna-
tional standards work. We are often involved at the national and ISO levels
where there are HFE concerns, and have done valuable work, for example
in helping enterprises harmonize standards across the world rather than
take short-term advantage of lower standards to move work to other coun-
tries. If sustainability means equity throughout the world as well as be-
tween “now” and “the future”, as some advocate (e.g. Dresner 2002), then
we need to advocate and even take action at the local level to help. For ex-
ample, towns such as Angelsey in Victoria, Australia have banned plastic
packaging in their shops as one way to band together to reduce their own
human footprint on the earth. As another example, many towns (Garstang
in the UK is often quoted) have become Fairtrade towns helping to ensure
equity for producers in places remote from them but still part of the one
earth whose capacity we are in the process of overshooting.

In summary, there are multiple ways that HFE professionals can help
avoid the overshooting of the earth’s capacity for human habitation: per-
sonally, within our enterprise, at the international level and within our lo-
cal society. To do this, according to Moray (1993): “We will need far more
interdisciplinary interaction, fieldwork, social action, and international
cooperation.” That need still exists.
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As socio-economic stakeholders, in most of the countries in the world,
businesses, institutions, trade and public organizations and associations
presently all heavily question the possibility of ensuring compatibility and
a certain consistency among major societal issues with their own strategies
and development.

The “managerial” terms for referring to such issues vary, but we note
they are increasingly disseminated. Given the present preeminence of cer-
tain expressions such as “CSR” for “corporate social responsibility” in the
dialogue of many managers and in researcher publications, we could be led
to think such concepts and reasoning are new and linked to a contemporary
context. This, however, is not the case, since we also find such concerns
with theoreticians and corporate specialists as of the mid 20th century, and
more broadly, as of a quarter of a century!

Hence, we may wonder if this is not a cyclical fad phenomenon, or if,
on the contrary, in the present day we find ourselves in a much more criti-
cal situation than in the past, which would lead to highlighting old, under-
lying concerns from another angle.
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1 Numerous and Varied Concepts, but a Basis of
Common Concerns: What Are We Faced with?

1.1 Identifying a Few Key Concepts

For evoking the relationship between corporate objectives and the major
challenges of society, several concepts have been employed, whose con-
tours and meanings are not always very clear. We outline a few of the ma-
jor concepts below.

Corporate Social Responsibility (CSR)

At the outset, we may note that the notion of CSR has two ways of being
articulated, depending on the milieu and the country: some speak of “so-
cial” responsibility whereas others (as does France) prefer the neologism
of “societal” responsibility for clearly highlighting the role of the issues of
society as a whole.

There exist numerous meanings and connotations of this expression, as
Votaw recalls as of 1973, “The term (CSR) is a brilliant one: it means
something, but not always the same thing, to everybody”.

Today, however, CSR often seems to be evoked in a triple dimension
perspective (“triple bottom line””) which leads to evaluating corporate per-
formance from three different angles: environmental (compatibility be-
tween business activity and protecting ecosystems), social (social conse-
quences of business activity) and economic (financial performance). In this
perspective, most definitions offered insist on the time factor, with CSR
going beyond short-term profit-seeking by endeavoring to prepare, or even
preserve the long-term.

CSR is defined by the European Commission in its Green Paper (Euro-
pean Union 2005), as “corporations willfully integrating social and ecolo-
gic preoccupations into their commercial activity and relationships with
their stakeholders”. Such corporate responsibility is hence expressed both
with respect to employees as well as all stakeholders with which it has ties,
whether directly or indirectly, or which could be impacted by its business
activity. The dimension of social responsibility is thus two-fold, internal
and external to the company.
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Sustainable Development

“Sustainable development” is, according to the definition proposed in 1987
by the International Commission on the Environment and Development in
a report by Ms. Brundtland, Norwegian Environment Minister: “develop-
ment which meets the needs of the present without jeopardizing the capac-
ity of future generations of meeting their own needs”. The expression is
henceforth very broadly used throughout the world. It concerns mostly the
“macro” scale of the countries of the world, but we do also find it in dia-
logue regarding “micro” aspects of companies or public organizations; in
the latter case, it is hence employed with the CSR meaning mentioned
above.

Entreprise Citoyenne (Citizen-oriented Firm)

In some countries such as France, the expression “entreprise citoyenne”
was used to considerable extent some 20 years ago (in particular by a pro-
fessional club of managers called the “Centre des Jeunes Dirigeants™') for
designating the role of corporations in taking into consideration the exter-
nal aspects of their businesses induced on society. The concerns were es-
sentially related to the topic of employment (during a period of heavy in-
dustrial restructuring and decreasing the payroll) and pollution. Alongside
this movement and, during the same period, some public systems were at
times defined as “administration-businesses” for inciting state organiza-
tions, institutions and public bodies to combine economic realities and the
taking account of the client-user etc.

Societal Strategy

In the history of the thought process around corporate strategy, the en-
hancement of the very concept of “strategy” underwent several stages. One
such reflection within the “strategic management” trend consisted of hav-
ing the company face its “social-political” environment. In such a concept,
the corporation cannot be seen uniquely as a technical-economic stake-
holder, but is also considered as a social-political institution subjected to
numerous influences and itself a producing factor with respect to its envi-
ronment. Hence the apparition of the notion of “societal strategy”.

! Center for Young Managers
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Governance/Stakeholder Model

The United Nations Development Program (UNDP) uses the term “gov-
ernance” for emphasizing that public decisions include a circle of stake-
holders much broader than governments and administrations alone. Today,
governance still remains poorly or diversely defined, but reflects the need
to name the complex reality experienced by corporations and institutions.
We could firstly mention the awareness of the growing number of “stake-
holders” (in the sense of Freeman’s term) concerned by a specific action.
This situation hence indicates that a manager, in his/her business activity,
is closely linked to other stakeholders, either public or private, collective
or individual. In such a concept, the sets of networks and partnering opera-
tions are likely to increase. Furthermore, identifying a corporation’s major
stakeholders or even their meeting at certain critical periods, leads to forms
of management known as “governance”. The very nature of management
variables to be taken into account consequently develops, since the stake-
holders urge the putting forth of their own specific issues: it is hence that
corporations integrate the overall challenges of society.

For purposes of temporarily ending here a non-comprehensive inven-
tory, let us finally quote business ethics trends (Brenkert 2002) which are
along the same lines and stress the responsibility of managers with respect
to certain fundamental questions, especially those of human rights.

1.2 Major Societal Issues Likely to Concern Businesses

Depending on the approach, the definitions and perimeters of corporate re-
sponsibility with respect to the company are hence numerous.

If we endeavor to recapitulate the entire set of issues and challenges
mentioned, we can identify the following categories (see Fig. 1).

Such a clearly non-comprehensive list, inevitably leads to questioning
the capability of a firm and its managers to bear such responsibilities as
well as the pertinence of such an approach with respect to their role within
society. This type of questioning is undeniably quite touchy and does not
lead to an easy solution. It is undoubtedly one of the reasons why its roots
reach so far back in time.
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Main social issues Main economic issues
e Social impact of relocation « Economic balance (North-South, or
e Social impact of restructuring between population categories etc.)
« Unemployment/employment « Weight of multinational firms
« Work conditions and impact on the State
* Respect for cultures and religions « Socio-economic impact of
e etc. international transactions
e etc.
Main “societal” issues Main ethical issues
¢ Racism e Human rights
« Social exclusion e Child labor
* Place minority groups e Managerial salary
+ Poverty e Financial transparency
e Education « Human and animal experiments
e etc. e Use of information
o etc.
Main health issues Main ecologic issues
o Health safety e Pollution
e Food safety « Deforestation
e Access to health care « Biological diversity
e Health insurance ¢ Climate warming
* etc. * etc.

Fig. 1. Main issues of corporate responsibility regarding companies

2 Old Roots: A Useful Journey Back to a Quarter of a
Century Ago

2.1 A Few Founding Works

Social science has been interested for several decades in the issue of cor-
porate social responsibility.

For management science, the sources of CSR seem to reach back to the
mid 20th century, more precisely to 1953 if we refer to the book by How-
ard Bowen “Social Responsibilities of the Businessman” which some con-
sider as being the foundation stone of this trend (Carroll 1999). Bowen in-
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deed develops the idea of an “obligation for businessmen to conduct poli-
cies, make decisions and follow a line of conduct which meets objectives
and values considered as being desirable in our societies”. Bowen was an
economist, a Keynes follower at the University of Illinois. The study pub-
lished in this book was the result of a commission initiated by the “De-
partment of the Church and Economic Life”, one of the study committees
of the Federal Council of the Churches of Christ in America. We hence
comprehend that the religious ethics (in particular, Protestant) serve as the
backdrop for this book.

A few years later, in 1963, McGuire revisits these notions; the idea of
social responsibility assumes the corporation does not only have legal and
economic obligations, but that it also has responsibilities toward society
which go beyond these minimal obligations. In the case of Carroll, in 1979
he states “CSR combines all the economic, legal, ethical and philanthropic
expectations society may have with respect to a firm at a given time”. Eco-
nomic responsibility concerns the need for businesses to be productive and
profitable. Legal responsibility implies that the firm fulfills its economic
duties in compliance with prevailing laws. Ethical responsibility requires
firms to comply with an established code of ethics, while philanthropic re-
sponsibility reflects the wish of seeing firms actively involved in improv-
ing the well-being of society.

2.2 Strategic Management: Birth, Basis and Breakdown

The advent of the strategic management school of thought immensely
strengthens such perspectives. Hence, moving from strategic planning to
strategic management as marked by Ansoff at the end of the 1970s, is ac-
companied by the development of societal strategy emphasizing corporate
societal issues (Ansoff 1980, 1983). It is within this framework that Free-
man in 1984 defines the well-known notion of “stakeholder”, which strives
to take account of all of the social-political actors of the corporate envi-
ronment. Developed through reference to the notion of “stockholder”, the
premise of stakeholders broadens the corporate environment beyond eco-
nomic and financial factors by adding to it social, political and societal fac-
tors. Such factors are assumed to contribute to corporate economic and so-
cial performance. Taking such factors into account must be combined into
the firm’s strategic management approach, from the analysis stage through
to implementation and evaluation, within the framework of the firm’s ac-
tion plans vis-a-vis each of its stakeholders. In this perspective, the firm is
viewed as a social-political organization (Martinet 1984) engaged in a con-
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stant conflict-cooperation relationship with its internal and external stock-
holders.

Within such a framework, we, 20 years ago, developed the concept of
corporate “comprehensive development” (Bartoli and Hermel 1987, 1989)
based on researching 82 firms. This, indeed, did highlight the approach of
certain firms which aimed at taking into consideration the complexity of
their operations and their environment in view of global and sustainable
performance. The firm’s comprehensive development within this concept
is characterized by the following dimensions:

o Interaction of the different variables reflecting the major “functions” of
the firm, with, in particular, a strong emergence of the social variable as
a strategic factor.

e Taking into consideration the complexity of phenomena and situations,
both inside and outside the firm.

e Associating development with a certain momentum, with the dynamics
of change and improvement which we may call aspiring to excellence.

e Enriching the concept of corporate performance, especially with a view
to the time factor (taking account of short, mid and long term perform-
ance) and with respect to the systems of the various stakeholders.

Corporate comprehensive development is broken down into the two poles
of internal and external strategy analysis and action. Among the Domaines
d’Analyse et d’Action de Stratégie Externe, “DASEX” (External Strategy
Poles of Analysis and Action), taking corporate social responsibility into
account is apparent and highlights the social, economic, ethical, ecological
issues appearing in above chart: the policy regarding relations in the work-
place, sponsoring actions, treating ecological problems, dealing with the
effects of internal restructuring on employment etc. Internally, the impor-
tance of taking into consideration the various categories of stakeholders in
the approaches to management is underlined.

Work in the 1980s in strategic management had already strongly mobi-
lized the notions of corporate social responsibility and comprehensive,
global and sustainable development. Are we today at exactly the same
phase?

3 What Differs 25 Years Later?

Would there hence be nothing new in present research on CSR? Although
the roots are quite old, we are doubtless, at the outset of this 21st century,
facing a partially different situation.
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International Dissemination of Concepts and Models

Research in the 1980s on such topics at times induced limited repercus-
sions. This is no longer the case today, where the speed of dissemination of
the issues of sustainable development and corporate social responsibility is
quite impressive. Such dissemination is in part increased by two combined
phenomena:

e The development of “information technologies” bringing each and every
one of us to very quickly becoming informed of any corporate or state
innovations, initiatives and approaches on this subject.

e The role of international institutions which incite promoting more and
more homogenous CSR models through their surveys, methodological
counseling or guidance; here, we may, in particular, quote the case of
the OECD, the World Bank, ISO, EFQM, etc.

Much More Critical Situation

Due to the movement of combined businesses and increased weight carried
by multinational corporations in the economy over the course of recent
decades, the impact of “business” on society has incessantly risen. It is the
firm’s “societal powers” in particular that are at stake, as Mintzberg had al-
ready stressed in the 1980s. Hence, the economic powers of large corpora-
tions bear increasingly greater social and environmental consequences,
very strongly developing its external aspects throughout civil society. Such
phenomena are magnified through globalization and provoke a situation

which is becoming more and more critical on a daily basis etc.

A Well-honed, Enriched Approach

Research in the 1980s on social responsibility was in the building stages.
Little by little, through a phenomenon of accumulation and gradual en-
richment of presentation through former research, the approaches became
more complete, more global. Today, we note that the presentation of CSR,
better and more clearly spells out the various groups of social-political and
societal issues. Furthermore, the “time” factor seems to be better marked
than in the past, and most of the theoreticians or corporate experts aware of
these topics demonstrate the importance of taking into consideration the
long-term, the perpetual, sustainable aspects, even concerning mid-term
strategies.
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Businesses Pressed to Consider the Taking Account Factor

Businesses are increasingly urged, or even pressured, to integrate the is-
sues of social responsibility.

Such insistence is particularly due to:

¢ Internal and external stakeholders, having gained in legitimacy, can now
express their expectations more easily.

e The issue of image brought to a head by excess media coverage and the
“showcase” effect of certain corporate practices displayed as examples,
or, on the contrary, as being scandalous; we refer, of course, to negative
examples such as Nike and child labor or, at the other end, Johnson and
Johnson, seen as a “responsible corporation” (especially since its good
ranking on the Dow Jones Sustainability World Index in 2006).

e Regulations which at times push businesses to produce public “reports”
on their efforts in terms of social responsibility (as we will see with the
French example below).

e The training of managers, who combine more and more of such topics
into their strategic management schemes.

French Examples

In France, the insistence is also legislative and state-oriented. The French
Ministry of Ecology and Sustainable Development defines corporate social
responsibility (CSR) in the following manner: CSR is the application of
the premise of sustainable development on a corporate scale. One of the
important levers impacting a firm’s socially responsible conduct is that of
financing. “Socially Responsible Investment” (SRI) concerns management
of funds which combine criteria of a social and environmental nature with
classical financial criteria.

Article 116 of the law governing New Economic Regulations (Nouvelles
régulations économiques — NRE) demands that French firms on the stock
market formalize the social and environmental impact of their business ac-
tivity in their annual reports. The report “also includes information, a list
of which is set by Council of State Decree, on the manner in which the
firm takes the social and environmental consequences of its business activ-
ity into consideration”. The said legislation concerns approximately 700
corporations ranking on the stock exchange, all falling under French law.
An initial assessment, upon request by the government, was conducted in
June of 2004 by the Observatoire de la Responsabilité Sociétale des En-
treprises — ORSE (Corporate Social Responsibility Observatory), in com-
pliance with Article 116 of the NRE (New Economic Regulations) and the
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associated decree. It demonstrates that the NRE legislation played a cata-
lyzing role on such social and environmental issues for corporations.
Hence, the legislative article appears to be accepted and integrated by most
of the firms concerned and their stakeholders, even if such firms do not yet
apply it, and even if some stakeholders, such as investors, declare being
unsatisfied with the first generation of reports; indeed, they would not nec-
essarily treat the most significant issues; we also regret that certain topics
are not dealt with (particularly those related to work ethics such as human
rights or corruption). The assessment also mentions that businesses should
include their practices as a part of a continuous approach for progress and
improvement, based on establishing dialogue with the stakeholders.

In France, many businesses call themselves “entreprises citoyennes”
(citizen-oriented firms). It is hence that the hypermarket food retailing
firm, Carrefour, defines itself under such terms. Danone, known as of the
1970s? for its innovative “double economic and social project” henceforth
talks of the “Danone way” for describing its global approach to develop-
ment, based on taking into account its various stakeholders. French busi-
nesses are also quite numerous in referring to “GRI” (Global Reporting
Initiative) in their reports combining the NRE law (for example Carrefour,
Danone, France Telecom, Renault, Saint-Gobain, Total, Véolia, EDF etc.).
They are evidently not the only ones, and many firms from different coun-
tries also use this type of reference.

International References

“GRI” is indeed an approach for developing international standard report-
ing procedures in terms of sustainable development and social responsibil-
ity. There does exist, however, a cultural difficulty in using international
standards in this field. It is thus, that GRI, for example (which is an Anglo-
Saxon notion) includes indicators related to discrimination that French
firms have a problem with. In the opposite sense, GRI social indicators are
lagging behind with respect to the already well-anchored French experi-
ence in the area of social assessment. Other international references exist
in the area of CSR and also contribute to disseminating “good practice”
models. This is the case of the OECD with its various instruments, such as:

EE AN 1Y

“the principles of corporate governance”, “guidelines for multinational en-
terprises”, “anti-corruption guidelines”, etc.’; it is also the case of the ISO
which set up “a guidance on corporate social responsibility”. According to

the various references, some countries are considered as ranking very well.

2 At the time, Danone was still called “BSN”
3 www.oecd.org/sustainabledevelopment
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Thus, the 2006 Sustainability Index reveals that Finland and Norway are in
the top two positions, followed by Uruguay and Sweden. We hence note
the strong awareness of Scandinavian and Northern European countries.

The Role of Regulations

The example of France demonstrates the possible stimulation of the legal
factor. How do other countries fare? In Europe, Norway is also obliged to
do reporting on social and environmental aspects for businesses. Other
countries have national regulations demanding “environment” reports to be
produced: this is the case of Denmark, the Netherlands and Sweden. Con-
cerning social reports, other than France and its social assessment (bilan
social), we find Belgium and Portugal.

Open Questions Regarding Power

Taking account of the stakeholders within the framework of a combined
total quality and CSR approach, raises new questions. Indeed, traditional
»customer-supplier” relations, internal or external, henceforth transformed
into ,,stakeholder-company” relations, are always specific in range and na-
ture. They are particularly different in terms of power and leeway depend-
ing on the stakeholder involved. For example, the degree of freedom and
the capacity of influence of the personnel with respect to the employer is
far from being identical with that of the customer with regard to the sup-
plier, the banker with regard to the financial director or the public control
body with regard to the company legal advisor etc. The quest for “business
excellence” is reflected, therefore, by an enriched model of comprehensive
development which raises new (and as yet, unresolved) questions in terms
of power games among the actors.

4 Conclusion

There presently exists a growing comprehension of the advantages of a
proactive approach to management and corporate social responsibility
(CSR). Indeed, with the advent of ecological and social preoccupations
linked to sustainable development, the apparition of environmental regula-
tions, increasing stakeholder pressure and a more global sense of perform-
ance, businesses felt the need to preserve their hard-earned reputation and
work on their image, taking account of rising values (respecting the envi-
ronment and human rights, the responsibility of their entities in the com-
munity in which they are installed etc.).
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Research on strategic management over the last quarter century thus
confirms the need for a global approach to corporate development and per-
formance. We can, however, still be astonished at the enormous gap exist-
ing between the henceforth quasi-permanent discourse and effective corpo-
rate practices. Our own research in the 1980s had already highlighted and
analyzed this phenomenon, revealing the abyss which often existed be-
tween the intention and the implementation of a system of comprehensive
development for the firm. We had then highlighted the four categories
halting effective implementation: strategic, structural, cultural and behav-
ioral. Although businesses have clearly advanced in the perception of is-
sues fostering social responsibility, it seems that less progress has been
made for effectively turning their efforts into a reality!
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Many of the papers in this book have dealt with sustainability in relation-
ship to either total quality management respectively organizational excel-
lence concepts or human factors approaches especially understood as hu-
man factors in organizational design and management. This paper
discusses the development of human factors and TQM and shows their re-
lationship. In a next step a possible integration for both TQM and human
factors into the context of sustainability is shown. Finally it will be argued
that sustainability can provide a basis for the integration of both concepts.
Such an approach could promote both disciplines, but also improve the
implementation of corporate sustainability.

1 Some History

A growing market complexity connected in part with globalization but also
misuse of economic power and ecological development shows that old and
sometimes “easy recipes” do not work any longer. There is also more and
more criticism regarding consultants offering “new programs” every year
to solve all problems of a company within a short time. Looking at the
field of business administration there seems to be a development (taking
the balanced scorecard as one example), that shows that simple finance
based controlling and accounting methods are not longer adequate. There-
fore older stakeholder based approaches, as described in the paper of Phil-
ippe Hermel in this book, like (corporate) social responsibility or sustain-
able development gain a new importance. Regarding business accounting
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in Germany there have been e.g. some approaches to renew reporting sys-
tems like introducing human resource accounting, corporate social ac-
counting or corporate social audits even in the 1970s (see e.g. Dierkes et
al. 2002).

At that time negative effects of a growing economy and a critical dis-
cussion of Tayloristic production concepts led to these new approaches of
reporting including social effects of corporate activities. At the end of the
1970s these alternative procedures of reporting disappeared again because
the approaches had been too theoretical, not target group oriented or more
or less an instrument of public relations (Herzig and Schaltegger 2005,
p- 13).

In some European countries the reporting was prescribed by law: In
France e.g. in 1977 a law was referring to social balance sheets including
employees’ concerns and in 2001 an additional law called ‘“Nouvelle
Régulation Economique” (NRE) has been introduced. According to the
law of 2001 all companies being active at the Paris stock exchange have to
report their social and ecological activities to their shareholders based on a
comprehensive list of indicators. But there are two problems: this report
has only to be given for the holding company (and not the subsidiaries)
and there are no sanctions if the report is not given (Antal and Sobczak
2005, p. 80). In the meantime the Global Compact and especially the
Global Reporting Initiative proposed reporting systems creating transpar-
ency regarding social and ecological activities of companies world wide
(Antal and Sobczak 2005, pp. 83 f.). But there is still the question of veri-
fication discussed intensively in the papers of the European Commission
e.g. within the discussion about corporate social responsibility (European
Commission 2001, 2002, 2004).

In the area of quality management the history of broader approaches is
even older: The first ideas of total quality management appeared soon after
the Second World War, when — especially in Japan — quality was under-
stood in a “companywide” sense or as the quality of the whole corporation
instead of the quality of a product (Ishikawa 1985). In Europe first books
including the title total quality management had been published by Oak-
land (1989) and Zink (1989). In the same year the introduction of the jour-
nal “Total Quality Management” edited by Gopal K. Kanji had been real-
ized.

In 1992 an ISO definition of total quality management was published.
ISO 8402 defined total quality management as a “management approach of
an organization, centred on quality, based on the participation of all its
members and aiming at long-term success through customer satisfaction,
as well as benefits for all members of the organization and for society”
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(DIN EN ISO 8402). This definition — though dismissed by ISO in the
meantime — will be relevant for the further discussion.
Seeing the success of companywide approaches in Japan many Western
companies tried to imitate the “Japanese way”, but failed in most cases be-
cause they were only using some instruments and not understanding the
necessity of a fundamental change of culture. In the United States
(Melan 1998, p. 127) first reports of failures in the implementation of
TQM appeared in the early 1990s — and surveys by US consultancy firms
showed that two thirds of the implementation processes had been given up
(Brown et al. 1994). Similar reports came from the UK (Smith et al. 1994).
The primary reasons offered for failures (or success) are leadership, man-
agement commitment and involvement, established need and (long-term)
strategic view (Brown et al. 1994; Smith et al. 1994). Similar experiences
were made in other parts of Europe (see e.g. Dahlgaard et al. 1997; Zink
1998). This situation has been partly different in companies taking a more
“structured way” in introducing TQM using the models of the international
quality awards based on self assessment approaches like the US-American
Malcolm Baldrige National Quality Award (MBNQA) (NIST 1988) or the
European Quality Award (EFQM 1992). Some ex-post-studies could
show, that especially the award-winning companies had improvements in
their financial performance (Centre of Quality Excellence 2005). But the
success of the other companies can be considered the same as in any com-
pany trying to realize a major change project: no more than a third of these
companies achieve the success they have intended (see e.g. Zink 1998).

As mentioned before, the failures have been caused — among others — by
a missing leadership approach or the will and ability to change the culture.

This might also be connected to the fact that these concepts and even the
National Quality Awards included the term “quality”. Although many of
the “gurus” tried to implement a new understanding of quality in many
companies TQM has been understood as a quality management concept as
described in the ISO 9000 standards. Therefore top management did not
see the necessity to be involved by itself but delegated the tasks to a TQM
manager. In Western countries quality has been related to product quality
for many years with impressive efforts in quality assurance based on in-
spection. Globalization and international competition showed the limits of
such approaches and the introduction of national or regional quality
awards then presented a broader picture, which has been used by a grow-
ing number of companies. But here as well the term of quality was not
promoting these concepts, therefore today all international award models
do not use the term quality any longer. The European Quality Award is
now the EFQM Excellence Award based on a model for excellence (in for-



234 Klaus J. Zink

mer times: business excellence). The MBNQA is based on a model of per-
formance excellence.

Another point is that total quality management has also been driven by
consultants, and consultants need new topics to survive. Therefore many
companies gave up TQM and replaced it e.g. with the balanced scorecard
(Kaplan and Norton 1996) or six sigma (Harry and Schroeder 1999).
Based on this development some authors suggest that TQM could have a
revival under a new name: six sigma (Green 2006). But as six sigma has
the same “quality image” as TQM, in many companies a “real” revival will
not be possible. Therefore other concepts have to be discussed.

Since the early days of Jastrzebowski (1857) ergonomics dealt with
more or less fragmented approaches analyzing e.g. the interdependencies
between nutrition and performance, working time or rest pause schedules
and performance, the one best way of performing, selection of personnel
and performance, etc. Consistently performance and economic results have
been the determining forces.

After the Second World War there was a growing interest in approaches
to promote ergonomics or human factors. Although psychological and so-
ciological topics have been dealt with, the concept of stress and strain and
more physiological aspects (e.g. in heavy industry) have dominated. Ergo-
nomics in industrial practice has been mostly corrective and additive (as in
the field of quality in those days).

During the 1970s work redesign under psychological aspects, including
the implementation of semi-autonomous working groups, became a rele-
vant issue in Europe. This was also the time to talk about preventive and
prospective work design (including personal growth) and to try to have er-
gonomics as an integrative aspect of design instead of an additive ap-
proach. During these years the topic of employee participation arose
through the introduction of quality circles — as part of the above described
TQM-approaches. And a “broader” approach within ergonomics was born:
the field of “human factors in organizational design and management”
(ODAM). Another field of action has been the growing number of work-
places including human-computer-interaction and the necessity for respec-
tive ergonomic solutions.

In the 1980s international competition and the emergence of “lean pro-
duction and lean management” were not very helpful for ergonomics:
Many large companies gave up their ergonomics department and weak-
ened the field by decentralization.

In the 1990s new technologies expanded and new forms of work and
collaboration (like virtual networks) appeared, but also new concepts of
design (like virtual reality) provided new chances. The above mentioned
concepts of assessing companies (based on excellence models) and activi-
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ties within ODAM, now redefined as macroergonomics, included some
new chances for human factors or ergonomics. The field of TQM became
part of ODAM or macroergonomics sessions as in the IEA 2000 confer-
ence at San Diego (Human Factors and Ergonomics Society 2000) and
there was also an international conference in Linkdping in 1999 entitled
“TQM and Human Factors” (Axelsson et al. 1999). Nevertheless, looking
at history, most of the ergonomics approaches have focused on specific
topics — and in this sense have been fragmented. The solutions often have
been expert driven and “applied ergonomics” was not always “holistic”,
“integrative” and “preventive” as described in “academic ergonomics”.

Therefore ergonomics or human factors has not increased in all coun-
tries in the way it should have. On the other hand there are a lot of chances
for human factors in the context of the above described developments
which should be used (see e.g. Zink 2000a).

Summing up especially the discussion of the historical development of
ergonomics/human factors and total quality management, but also the ac-
tual state of the art, one can conclude that both disciplines have not devel-
oped as they should have, and that there is a need for integration in a
broader context.

2 Stakeholder-Orientation as a Common Frame?

When going back to the roots of quality management as a basis for more
holistic and comprehensive management concepts and ergonomics as basis
for human factors in organizational design and management, there are
some common fields of interest. The first one — which is obvious — is the
interest in prevention: Being active before problems appear! But there are
other similarities: In describing the quality of a product ergonomics issues
like usability are as important as describing the quality of a work place or
the quality of working life — and even the quality of life!

Both disciplines also have the problem of being used in a more correc-
tive instead of preventive manner and not being included in a life-cycle
approach. This perspective is slowly changing e.g. in Germany, because of
the introduction of a law concerning closed substance cycles and waste
management in 1996 (Waste Avoidance, Recovery and Disposal Act).
Quality management systems — but also human factors design concepts —
have to take this development into account.

There is also another issue of common interest: to focus not only on one
target group but a broader range of “stakeholders”. This leads to the neces-
sity to discuss this point in more detail. The term “stakeholder” first ap-
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peared in management literature in an internal memorandum of the Stan-
ford Research Institute in 1963 (cited in Freeman and Reed 1983). A
broader discussion was initiated by Freeman (1984) in his book “Strategic
Management — A Stakeholder Approach”. He defined stakeholders as “in-
dividuals or groups which depend on the company for the realisation of
their personal goals and on whom the company is dependent” (Freeman
1984, p. 13). In this sense employees, owners, customers, suppliers, credi-
tors as well as other groups are stakeholders. Later in his book he specified
them as “those groups without whose support the organisation would cease
to exist” (Freeman 1984, p. 31).

Coming back to TQM and excellence models first of all one can see that
they all include the relevant stakeholders: customers, owners or sharehold-
ers, people and society, but also suppliers. But even the above mentioned
ISO 8402 definition concerning TQM included these target groups.

They have an influence on the decisions of an enterprise and they are
necessary to survive: Without capital a company cannot be founded, with-
out customers but also without employees a company cannot survive — and
even society has a strong influence by defining the frame for corporate ac-
tivities like laws, taxes, and by financing the infrastructure including
schools and universities.

Looking at ergonomics the same is true: First of all human beings are in
the focus of ergonomic concepts as employees but also as customers.

Workplace and environment design is one example regarding occupa-
tional health and safety of employees. Usability of products is another one
concerning customers, but also capital goods should fulfill ergonomic de-
mands. There are also many fields of ergonomics relevant for society:
Again occupational health and safety with its objectives to prevent health
problems and costs for illness — or preventing early retirements. But also
the security of complex systems (like traffic or power plants) depends on
respective ergonomic interventions. Complex societal problems may be
reduced by community ergonomics approaches, workability and employ-
ability are the results of other society relevant ergonomics interventions.

As in the case of society, ergonomics can also pay off at the company
level in the sense of reduced costs for illness or fees for insurance compa-
nies but also as a result of a better turnover caused by ergonomically de-
signed products. Customer oriented products may also increase market
shares.

For a first summary one can state that there are several similarities be-
tween ergonomics and quality in a broader understanding. One of these
similarities is a stakeholder-orientation which will be relevant for the fur-
ther discussion.
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3 Relationship between Total Quality Management and
Human Factors in the Past

As mentioned above there have been relations, also in the past, referring to
the international conference in Linkdping in 1999 on “TQM and Human
Factors”, but also many presentations on TQM within IEA or ODAM con-
ferences during the last years (Axelsson et al. 1999). One of the “connect-
ing points” has been the topic of employee participation: Taking quality
circles e.g. as a core element of TQM but also of ODAM in its early stages
(see e.g. Brown Jr. 2002; Zink 1996).

Including international excellence models one can describe the relation-
ship in more detail.

3.1 Human Factors as a Part of Excellence Models

In all international excellence models “people” or “human resources” are a
part of the preconditions for success but also of the results criteria.

Furthermore they are — based on the stakeholder-orientation — also part
of the evaluation method. Taking the Malcolm Baldrige National Quality
Award and the European Excellence Model as examples one can find the
following fundamental concepts or core values:

a) Malcolm Baldrige Performance Excellence Framework:

Because “employees success depends increasingly on having opportunities
for personal learning and on practicing new skills”, the criteria for per-
formance excellence include “personal learning” and “valuing employees”
among others. Opportunities for continuing growth and development may
include “job rotation and increased pay for demonstrated knowledge and
skills” (NIST 2007, p. 2). Personal learning leads to results for the com-
pany, but also to satisfaction and motivation and especially employability.
Valuing people means “committing to their satisfaction, development, and
well-being”. Major challenges in the area of valuing people include
(1) demonstrating commitment to employees’ success, (2) providing rec-
ognition that goes beyond the regular compensation system, (3) develop-
ment progression and development, (4) sharing the organization’s knowl-
edge so the workforce can better serve customers and contribute to
achieving strategic objectives, (5) creating an environment that encourages
risk taking and innovation, and (6) creating a supportive environment for a
diverse work force (NIST 2007, p. 2). Among others the criteria include
questions like: “How do you prepare your workforce for changing capabil-
ity and capacity needs?”, “How do you manage your workforce to prevent
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workforce reductions?” or “How do you ensure and improve workplace
health safety, and security?”, “What are your improvement goals for each
of these workplace factors?”, “How do you support your workforce via
policies, services, and benefits?”” (NIST 2007, p. 28).

b) EFOM Excellence Model:

People development and involvement as a fundamental concept comprises
identifying and understanding the competencies needed now and in the fu-
ture. How are these competencies matched with policy and strategies, ob-
jectives and plans and actively and positively supported? What has been
done to prepare people to meet and adapt changes required of them? How
is the increasing importance of intellectual capital met? How are people
cared for, rewarded and recognized? Is the potential and active involve-
ment of people maximized through shared values and a culture of trust,
openness, and empowerment? Are ideas for improvement generated and
implemented? There is also the idea of continuous learning referring to
people, but people oriented aspects are also included in leadership, policy
and strategy, resources and process criteria. As the Baldrige Model the
European Model also has a result criterion for employee satisfaction and
well-being (EFQM 2003, pp. 9 f. and p. 13).

As a summary one can state that human factors aspects are a relevant
part of all international excellence models — or that human factors are a
relevant precondition for business excellence (see e.g. Pfeffer 1998, but
also Zink 1999a). In addition the people criterion has e.g. the second high-
est rating in the European Excellence Model (with 18 % of all criteria)
(EFQM 2003, p. 28).

3.2 TQM as a Part of Macroergonomics (Human Factors in
Organizational Design and Management)

As mentioned above quality circles as a means of participatory ergonomics
have been one of the early methods used in ODAM (Brown Jr. 2002; Noro
and Imada 1991). Participation or participatory practices can be under-
stood as a principal methodology in the analysis and design of work sys-
tems — and they are also (as in the context of TQM) an important instru-
ment of continuous improvement. But this approach of involving people in
the activities related to their workplace has also been used for concepts
like job enrichment, semi-autonomous working groups or high involve-
ment working teams. Recent studies by O’Tool and Lawler III (2006) but
also Cascio (2006) show the economic impact of employee behavior on
organizational performance. The results of this research show that “high-
involvement-companies”, which are giving their employees the organiza-
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tional structures, resources, and discretion they need for realizing their
ideas and potentials, can even compete with companies in countries with a
low remuneration level (O’Tool 2007, p. 57).

Going back to the definition of macroergonomics one can show further
similarities with TQM approaches because of macroergonomics’ “funda-
mental research roots in the sociotechnical systems tradition” (Hendrick
2002, p. 3). In this sense “macroergonomics is concerned with the human-
organization-interface (HOI) technology” (ibid.) and its goal “is to opti-
mize the work system’s design in terms of its sociotechnical system char-
acteristics”. It has thus the same basis like comprehensive management
systems which differentiate between “behavior” and “structures” (see e.g.
Bleicher 2004; see also Zink 1998).

TQM is strongly connected with continuous improvement but also with
the necessity of organizational breakthroughs including comprehensive
change approaches. Here again macroergonomics in using a socio-
technical systems approach shows a strong relationship to TQM. As
Kleiner pointed out a socio-technical systems understanding is a precondi-
tion for a successful large-scale change. As a consequence macroergonom-
ics can be used to perform an important role in society by helping to retain
and create jobs, and can thereby impact industrial expansion which, in
turn, positively influences regional economic development (Kleiner 2002,
p. 281). The relationship between ODAM or macroergonomics and mana-
gerial change concepts or management systems has also been shown by
Zink (2000a, pp. 924 f.) when he argued, that it would be better to use a
socio-technological approach instead of a socio-technical to include eco-
nomic and ecological aspects too (ibid.).

Beyond the limits of single enterprises total quality management has
also been part of so called excellence centers or excellence councils in the
United States (see e.g. Zink et al. 1998), but also in macroergonomics
there has been a development called “community ergonomics”, which used
socio-technical concepts for “a design approach to the interface between
people and system design in societal contexts” (Smith et al. 2002, p. 289).

As mentioned earlier many of the three-annual congresses of the Inter-
national Ergonomics Association (like Tampere 1997, San Diego 2000,
Seoul 2003, Maastricht 2006) had tracks concerning TQM (as one example
see Zink 2000b).
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4 Integration in Concepts of Sustainability as a Common
Challenge

As mentioned at the very beginning human factors (or ergonomics) and
TQM have not developed the way they could have. Therefore the discus-
sion about their future is ongoing since years. One has to discuss whether
there are broader concepts helping both disciplines to secure their future in
an integrated way.

In a first approach the usefulness of the sustainability concept shall be
shown separately for TQM and human factors.

4.1 TQM and Sustainability (Zink 2007)

Without any doubt the contents of TQM are still a necessity for any or-
ganization; but why then replace them? One of the reasons could be that
TQM was never understood correctly by most companies. “Redefining” an
already used term will not bring the momentum needed for a turnaround.

If it has been a consultancy product or a management fad too, it does not
make any sense to continue with this “headline”, but what else can be
done?

Coming back to the earlier used ISO definition of TQM one can see that
sustainable success is related to a stakeholder approach. But this stake-
holder approach can also be found in the EFQM Model for excellence (see
Fig. 1).

During the last years not the stakeholder concept of Freeman but Rap-
paport’s book on “shareholder value” gained an increasing interest in the
United States at first, but in the meantime also in other Western countries
(Rappaport 1998). As the title describes Rappaport developed a new way
of evaluating a company’s success in placing a long-term success for
shareholders in the first place. In practice especially analysts misused Rap-
paport’s concept in applying it for short-term evaluation. The conse-
quences of a short-term orientation combined with stock options for the
top management can be shown by US but also European finance scandals
of the last years (see Kennedy 2000).
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Fig. 1. EFQM Model for Excellence (EFQM 2003)

This misunderstanding and misuse of the shareholder value concept started
a worldwide discussion about corporate governance, but also about corpo-
rate social responsibility. Especially in Europe the concept of corporate so-
cial responsibility (CSR) as part of sustainability is of growing interest.
The European Commission launched a green paper to promote a series of
activities in this field (see European Commission 2001 and 2002).
In the United Nations the former Secretary General, Kofi Anan, started the
UN Global Compact Initiative in 1999, seeking to advance responsible
corporate citizenship in a time of globalization (United Nations Global
Compact Office 2007). The topic of CSR has also been included in the
“portfolio” of the European Foundation for Quality Management (see
EFQM 2004). All these concepts are based on a stakeholder approach.
Among others the European Union has initiated a European multistake-
holder forum on CSR (see European Commission 2004). Besides these
more political activities there is also a growing discussion on the role of
business in society respectively in tomorrows society by academics (e.g.
the John F. Kennedy School of Government at Harvard University), but
also by business itself (e.g. the World Business Council for Sustainable
Development). There has also been an international research project sup-
ported by the A. P. Sloan Foundation asking the question whether there is
a need for redefining the corporation. The redefinition of the corporation —
as result of this research project — reads as follows: “The corporation is an
organization engaged in mobilizing resources for productive uses in order
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to create wealth and other benefits (and not intentionally destroy wealth,
increase risk, or cause harm) for its multiple constituents, or stakeholders”
(Post et al. 2002, p. 17). In this context organizational wealth is understood
as “the summary measure of the capacity of an organization to create bene-
fits for any and all of its stakeholders over the long-term” (Post et al. 2002,
p. 45).

This definition is strongly connected with the idea of corporate sustain-
ability: The concept of sustainability has been discussed for years in the in-
ternational community. The Rio de Janeiro Conference on Environment
and Development in 1992 has been an important step to promote these
ideas. There sustainability has been understood as resting on three pillars:
economic growth, ecological balance and social responsibility (DESA
1992).

In the last few years many corporations committed themselves to the vi-
sion of sustainable development. The results of a study conducted by the
Global Environmental Management Initiative (GEMI) and Business for
Social Responsibility (BSR) show a growing engagement in sustainability
and 94 % of the managers state that this topic will have more important
impacts on the business strategy over the next five years (GEMI-BSR Sur-
vey 2006). These results are coincidental with a growing tendency to link
sustainability (including CSR) with business strategy. This can e.g. be
found in the (further) development of reporting initiatives which intend to
create more transparency to overcome the crisis of trust. AccountAbility is
here one of the bigger “players”. One of their last publications (“The Mate-
riality Report”) aims at the alignment of strategy, performance and report-
ing (AccountAbility 2006). Similar developments can be seen in theory,
e.g. looking at the new management model of the University of St. Gallen,
Switzerland (Fig. 2), demonstrating the necessity of a stakeholder ap-
proach (Riiegg-Stiirm 2005).

Coming back to total quality management now with its stakeholder
definition based on ISO 8402 from 1992 (see above) and a result oriented
European Excellence Model for measurement and documentation of stake-
holder results, understood as “cornerstone of any improvement strategy”
(Conti 2007), it is becoming obvious that these (old) approaches could
play an important role on the changed agenda of business.
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Fig. 2. The New St. Gallen Management Model (Riiegg-Stiirm 2005, p. 12)

Based on the three pillar model of sustainability the results criteria could
be “regrouped” in seeing the key results as precondition for economic sus-
tainability, the society and people results as representatives of social sus-
tainability and the society results enlarged by CSR results as the third eco-
logical pillar. Taking the time dimension but also the resources view the
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idea of continuous measurement and improvement combines change with
sustainability on a meta level. To reach even better results the assessment
models could be customized (Conti 2007, p. 126). The value or ethics di-
mension is a part of the leadership criteria — and could be included in the
people dimension. The enabler criteria are based on a resource based ap-
proach (Ignacio et al. 2005).

Therefore corporate sustainability based on a stakeholder approach
would be a future oriented concept to include the contents of TQM.

4.2 Human Factors and Sustainability (Steimle and Zink 2006)

In Western countries the discussion about sustainability first had a strong
emphasis on the natural environment and did not consider human factors
issues for a long time. In almost the same manner the growing societal and
political importance of sustainability was recognized relatively late in er-
gonomics and human factors literature. Only recently sustainability of “hu-
man resources” has become an explicit topic of significant research (see
e.g. Docherty et al. 2002).

In principle the ecological idea of saving resources and maintaining or
increasing natural capital can be transferred into the social context. Ac-
cording to this work is sustainable if taking physiological and psychologi-
cal limits into account and considering the need for sufficient recreation
i.e. the “human resources” ability to regenerate, but also to keep and
enlarge the personal competencies. Sustainable work design makes a con-
tribution to preservation (or even increase) of human and social capital in-
stead of consuming it. It is obvious that in most of the less developed
countries this is not yet realized.

But even in the industrialized countries human resources are not always
used in a sustainable way (see e.g. Lawler III and O’Tool 2006). In these
countries the relevance of sustainability for ergonomics especially arises
from a changing business environment. To accomplish the challenges of a
turbulent environment most business strategies currently result in an in-
crease of work intensity. New forms of work, new coordination mecha-
nisms and a long extension of working hours often lead to an increase of
mental and social stress (see e.g. Price 2006). In these cases work will get
more consumptive instead of sustainable.

The explicit reference to the concept of sustainability is relatively new
to human factors but not the approaches behind it. The sustainability of
human resources is based on enduring workability and employability
which have been dominant elements in human factors ever since. Social
sustainability is realized in concepts such as preventive occupational health
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and safety, human-centered design of work, empowerment, individual and
collective learning, employee participation, or work-life-balance. All these
concepts aim to preserve or build up human capital and they represent a
conscious way to deal with human resources.

In addition they are conducive to a trustful corporate culture and so are
an investment into the corporation’s social capital. In this sense human
factors contributes towards a social sustainable development and accom-
modates business goals.

Regarding its history, human factors is mostly focused on workplace
level and on the individual worker, considering social and economic issues
but less environmental questions. Since several years macroergonomic ap-
proaches are expanding the perspective (see e.g. Hendrick and Kleiner
2002).

The vision of a sustainable development leads to the obligation to in-
clude all three dimensions and their interaction in analyzing and designing
work and organizations. In doing so prerequisites and impacts of work be-
come relevant which are not part of the individual level or a single corpo-
ration but refer to society or the biophysical environment. The multi-
disciplinary character of human factors enables this discipline to analyze
and solve complex problems with multi-dimensional goals that go far be-
yond “traditional” areas.

Sustainability-oriented human factors is based on a broad societal dis-
course about the present and future development of the “working society”,
about opportunities and risks resulting from this development and about
the contribution of human factors for an economic, social and environ-
mental process of innovation (see e.g. Zink 1999b).

Therewith human factors expands its focus beyond corporations and
employees. This broader perspective is for example reflected in a memo-
randum of the Gesellschaft flir Arbeitswissenschaft (GfA — the German
society for ergonomics and human factors). Referring to the present and
future problems of the “working society” the following main topics of re-
search are included in this memorandum (see Zink 2002, p. 350):

e Securing employment by
- designing innovative products and processes by using ergonomics
and ecology as factors of competitive advantage
- helping organizations to deal with change processes (and, therefore,
to survive)
- creating new working time systems (e.g. part-time concepts to em-
ploy more people)
e Saving workability and employability
- finding new ways of competence development and preservation
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- developing new concepts for the integration of work and health

Rating work in a new way by

- including unpaid work (at home and in society) and

- personified services

Designing the work of tomorrow by

- dealing with the possibilities and consequences of information tech-
nology

- considering the changes in individual (work-life) careers and bio-
graphies

Finally this broader perspective promotes human factors in the context of a
corporate sustainability strategy. Especially the macroergonomic ap-
proaches can add value for different stakeholder groups. Zink (2002, pp.
356-358) shows various examples for (macro-)ergonomic approaches and
their benefit for employees, customers, shareholders and society.

Employees:

The history of ergonomics shows a mass of ergonomic interventions,
also described under the heading of occupational health and safety, to
make the workplace compatible with people’s needs, abilities and limi-
tations.

The still young approach of macroergonomics has a lot to offer to em-
ployees. Taking participation as one example these concepts are not re-
stricted to physiological aspects but also aim at the realization of per-
sonal growth.

Customers:

Sustainability-oriented products consequently focus on customer needs.
Ergonomic approaches on consumer oriented product development —
e.g. through Kansei Engineering (Nagamachi 1994) — can be success-
fully used to meet these needs.

New approaches of an integrated product and process development
combining ergonomics and ecology can help customers to get ergo-
nomically and ecologically optimized products.

Certifying the quality of use of ergonomic tools and procedures in the
product development and manufacturing process gives the customer the
security that he or she is buying a product that includes all the ergo-
nomic knowledge available at the moment.

Shareholders:

A core macroergonomic method is participation of employees in a con-
tinuous improvement process which leads to cost reductions and other
savings — also caused by employee motivation.



Human Factors and Comprehensive Management Concepts 247

e The use of ergonomic principles in product development pays off: Cus-
tomer oriented products can constitute competitive advantages leading
to bigger market shares. This potential is far from fully realized and
could be increased by combining ergonomic and ecological design. Be-
sides direct positive economic effects, companies could also improve
their corporate sustainability image.

e All the above mentioned examples can contribute to the shareholder va-
lue by strengthening the durable survivability of a corporation. Without
denying the possibility of conflicting interests it can be stated that in a
long-term perspective shareholders’ concerns are in many cases com-
patible with the expectations of the other stakeholder groups.

Society:

e It is in the interest of society to ensure that working conditions do not
result in any health problems causing financial problems to the social
security insurance, for instance due to early retirement.

e Using ergonomic principles to prevent problems in the handling and
control of complex systems (e.g. power plants or traffic), which other-
wise could lead to human suffering and enormous ecological and eco-
nomic consequences.

e Newer approaches of an integrative health management in industry are
using concepts which could also be used within community or state ac-
tivities.

e The approach described by Smith et al. (2002) under the title “Commu-
nity Ergonomics” shows macroergonomics as a discipline with a holistic
approach that can help solve social problems.

Traditionally gainful employment is the main area of ergonomic research
and design. However people also work in other settings that have not been
appropriately dealt with by human factors yet (see e.g. GfA 2000). The
above mentioned example of “community ergonomics” shows that ergo-
nomic approaches can contribute to solutions in different contexts.
Satisfaction of human needs is not only based on dependent employ-
ment and the resulting earnings. In many less developed countries only a
small percentage of the supply results out of formal employment. In West-
ern societies informal work such as household work, volunteering or
neighbourly help account considerable for individual and societal wealth.
The main part of social capital in a society (e.g. trusting relationships,
social cohesion, and social security) is the result of informal work. This
shows the importance of the informal sector for sustainable development.
On the other hand, in the context of informal work, mental and physical
stress and strain can be created that is not compatible with the idea of so-
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cial sustainable work. E.g. this is often the case with the double burden of
dependent employment and informal work for working mothers. So far
human factors does not acknowledge these problems adequately. In par-
ticular work design approaches are not dealing enough with the informal
sector.

But there are also changes in this area. Previously fixed gender roles are
being transformed and the consequences for unpaid domestic work are ex-
tensive. The importance of volunteering is also changing. The active en-
gagement in political parties and unions is for example declining, mean-
while new social movements are gaining supporters and an increasing
number of self-help groups is getting established (Putnam 1995, pp. 67—
73).

Informal work opens up a new research and design area that has rather
been neglected so far. If human factors commits itself to the vision of sus-
tainable development informal work needs to be considered more in the fu-
ture.

As both concepts, TQM and human factors based on a stakeholder ap-
proach and in the last chapter the connections between human factors (es-
pecially in organizational design and management) and TQM (also real-
ized within excellence models) have been shown, there is no doubt that
both approaches could be linked under an umbrella of sustainability and
contribute positively to future challenges of global competition.

5 Conclusion

This paper tries to show that human factors or ergonomics and total quality
management as a synonym for comprehensive management approaches are
both valuable concepts. But they lack — based on different causes — the ac-
ceptance they should have. As human factors or ergonomics in business is
mainly seen as just cost consuming and prescribed by law (see e.g. Zink
2006), its full potential has never been developed on a broad scale, as for
example described as ‘“high-involvement-workplaces” by O’Tool and
Lawler III (2006). TQM especially in industry is loosing its importance
because new headlines driven by consultants are replacing this approach
(Zink 2007).

Based on the assumption that both concepts are valuable and needed for
the future and having seen that on the one hand authors dealing with TQM
or organizational excellence approaches realize more and more that the
human factors part is of immense importance for a successful implementa-
tion and continuous further development, and on the other side representa-
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tives of human factors in organizational design and management (ODAM)
or macroergonomics realize that TQM approaches are helpful for their de-
sign concepts, the question arises what could be done to promote the suc-
cess of these two fields in the future.

Seeing more and more the (also negative) consequences of globalization
and the need for respective concepts especially — but not only — in industri-
ally developing countries (representing the majority of people living on
this globe) a future oriented approach is necessary in taking our responsi-
bility for future generations.

The growing number of discussions about climate change and its conse-
quences illustrate the necessity of changing our behavior individually and
globally — but also within working systems (in the broadest understand-
ing). Therefore the idea of sustainability is a need — and will get a growing
importance in the future. If this becomes reality — and there is no doubt
about it, one can ask whether other stakeholder oriented concepts can
profit from this development. As we have seen that both human factors and
TQM or organizational excellence approaches are based on a stakeholder
concept, they will fit in a sustainability concept. But the realization or im-
plementation of sustainability itself may also profit from change manage-
ment concepts based on human factors in organizational design and man-
agement or total quality management.

Taking the field of human factors the concept of corporate social re-
sponsibility which is very much related to sustainability, could moreover
be used to promote this discipline in the sense of improving its manage-
ment relevance (see e.g. Zink 2003b).
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