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In order to change the external situation, we must first change within
ourselves. If we want abeautiful garden we must first have ablueprint of
imagination, avision. Then that idea can be implemented and then through
external action this garden will materialise. So first it must come in the mind.
Like that.

His Holiness, the 14th Dalai Lama
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ABSTRACT
PRECEPTS AND STRATEGIES:
OBJECTIVES FORA RESPONSIBLE DESIGN PRACTICE
by Lois Diane Frankel, and completed in partial fulfilment of the
requirements for the Degree of Master of Environmental Design
,(Industrial Design), Faculty of Environmental Design; The University of
Calgary, May 1993 under the supervision of Dr. Ron Wardell.
The purpose of this Masters' Degree Project is to explore possibilities
for the practice of responsible industrial design that fulfill the following
three objectives:
1. The formulation of an informed set of precepts which act as
guidelines for the responsible practice of industrial design.
2. The development of strategies, based on the precepts, which can
enrich the professional practice of product development.
3. The illustration of the strategies, as they relate to the precepts,
through selected case studies.
Part Iof the document looks at contemporary influences on, and
professions related to industrial design. The responsible aspects of these
areas are synthesized into aset of six Precepts for aResponsible Design
Practice.
Part II focusses on the practical application of the precepts in the
practice of product development, with illustrations primarily from three
design project case studies. This section concludes with adiscussion of
the implementation, attributes, and implications of the precepts and
strategies for aresponsible design practice.
KEYWORDS

Precepts, strategies, responsible, industrial design,

practice, tactics, people, products, services, environment, ethics,
communication, identification, knowledge, implementation, enrichment,
human factors, product semiotics, environmental psychology,
architecture, economics, technology, aesthetics.
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PRECEPTS AND STRATEGIES
OBJECTIVES FOR A RESPONSIBLE DESIGN PRACTICE
PART I: PRECEPTS
Chapter I: The Introduction
The objectives of the first chapter are to:
1. Present the problem statement.
2. Clarify assumptions and limitations.
3. Define relevant terms.
Chapter II: The Frame
The objectives of the second chapter are to:
1. Establish what industrial design is.
2. Define practice.
3. Describe the interpretation of responsible for this MDP.
Chapter III: The Precepts
The objectives of the third chapter are to:
1. Present the precepts which act as guidelines for the responsible
practice of industrial design.
Chapter IV: The Background
The objectives of the fourth chapter are to:
1. Examine influential forces in product development.
2. Examine related disciplines that are responsibly oriented.
3. Identify the elements which are relevant to responsible industrial
design.
Chapter V: The Development
The objectives of the fifth chapter are to:
1. Synthesize the elements that contribute to the development of the
precepts.
2. Develop the theoretical basis for the precepts for aresponsible
design practice.
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1.0

THE INTRODUCTION
The question at the core of this Master's Degree Project is, "How is it
possible to practice responsible industrial design?" In much the same
way as an industrial designer might turn to experts or to the literature to
discover the nuances of aparticular material, it would be ideal to have
access to information about responsible design practices. Unfortunately,
this information is not easily accessible, if it exists at all. The word
responsible is frequently used in discourses about industrial design,
ranging from John Heskett's book industrial Design to the Code of Ethics
and Professional Practices of The Industrial Designers Society of
America(see Appendix A). It is not always dear in the various sources,
however, what responsible actually means or how to put it into the
practice of industrial design. This document attempts to provide that
clarity.

1.1

Statement of the Problem
The intentions of this Masters' Degree Project (MDP) are:
1. The formulation of an informed set of precepts which act as
guidelines for the responsible practice of industrial design.
This is accomplished by initially clarifying the terms under
consideration. The study, then, investigates anumbers of areas that
influence or relate to industrial design, with the purpose of finding
responsible precedents that could be applied to the practice of industrial
design. These precedents form the basis for the precepts for a
responsible design practice. Since they are theoretical, the precepts, in
themselves,however, are not comprehensive enough to animate the
practice of responsible industrial design. Therefore, they form the basis
for amore practical exploration.
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2. The development of strategies, based on the precepts, which can
enrich the professional practice of product development.
This is accomplished by using the precepts as aframework for
examining the strategic aspects of real case studies that exhibit
responsible practices. The relevant strategic tactics are organized into
areas that are defined by each of the precepts and presented in aformat
that is easily accessible. This compilation of information combines the
precepts with strategies that can be used as models for implementation
into aprofessional design practice.
3. The illustration of the strategies, as they relate to the precepts,
through selected case studies.
This is accomplished by focussing primarily on three case studies
which took place prior to the development of the precepts. In instances
where the case studies are weak in illustrative examples, other relevant
examples are used. The case studies are broken down into examples
that highlight different ways in which the strategic approaches work in
actual design situations.
1.2

Sianificance
Shortly after the inauguration of President Clinton, of the United
States, aconference entitled "
Presidential Transition Roundtable on
Design Initiatives Toward an Inclusive and Competitive America,
discussed, amongst other things, how design can make US Industry
more competitive and invigorate American social conditions." 1 The
growing awareness of the importance of design in most western
countries, (with Canada lagging unfortunately far behind 2 ), creates the
opportunity for fundamental changes in the relationship between
business and design. This document examines areas in which

1Design

Magazine, February, 1993

20'Grady,

James, comment

3

responsible concepts have contributed to the kind of changes that are
socially responsible.
Heskett reports that Peter Schwartz, former CEO of Porsche,
commented recently that "the purpose of business is to make aprofit,"
not to take a "social or cultural role." Heskett makes it clear that this sort
of view " obscures the role of other values," and states that aprofitmaking approach is "
now compatible with ... social or philanthropic
views." 3 He says that there are huge implications for designers in this
debate. "Yet little has been heard from designers and their organizations
on the practical implications of this opportunity." 4 This document
addresses the practical implications of responsible design.
John Paul Kusz points out in the Industrial Designers Society of
America's journal that, today, "designers are reassessing their profession
and its relevance ... in abroader context" which expands to include
environmental concerns and concerns about lives, human or otherwise,
that are "enhanced or endangered by the entire process." 5 This
document takes its place in that broadened context, and provides
positive directions for this reassessment.
In addition, Flavin and Young say that now, "consumers are often a
potent source of pressure" and cite examples of shoppers pressuring
stores to sell environmentally conscious products. In fact, they predict
that the degree of environmental responsibility of abusiness will likely
make or break it in the near future. 6 Faith Popcorn trend analyst,
includes the "save our society" trend in her top ten predictions for "the
path to the next decade." She describes the trend as "any effort that
contributes to making the '90s our first truly socially responsible.
decade." 7 This document focusses on the professional challenge of
social responsibility.

3lBlD
4 lBlD
5 Kusz,

John Paul, "The New Reality", p. 4
Christopher and Young, John E, " Shaping the Next Industrial Revolution",
p. 197
7Popcorn, Faith, The Poncorn Report, p. 86

6Flavin,
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This MDP acknowledges the need for responsible change in a
profession that arose in the era of technological rationality, in which
design, "instead of being acareful, understated discipline of applied art,
of practical intelligence, [often] became amarketing sector accessory for
tycoons big and small, agaudy megalomaniac indulgence for retail
businesses and their chair[people] ... who believed that unstoppable
growth was desirable, indeed inevitable." 8 The precepts and strategies
presented in this Master's Degree Project provide timely and attainable
objectives for professionals interested in incorporating responsible
practices into their product development activities and approaches.
1.3

Assumptions
The following assumptions were made in this MDP:
1. Recently, in the profession of industrial design, many designers
are finding themselves unemployed, due to ashift in the circumstances
within which the profession is practiced. These circumstances include
economic changes, social conditions, and environmental concerns.
There are, however, anumber of consultancies with an excess of work
and "disparate companies such as Ford, Hewlett-Packard, Dictaphone
and NCR, which integrate design into their product development
processes, [and] are coming through the recession strongly." 9 It was
assumed that their responsible orientation contributes to this survival. A
corollary assumption was that access to information that would enable
other professionals to adopt responsible approaches would be apositive
contribution in this field.
2. A review of literature revealed little information in the area of
responsible industrial design. Victor Papanek's Design for the Real
World, written in 1970 and updated in 1984, provides socially relevant
information that includes aconscious commitment to designing for third
world countries, interwoven with ascathing criticism of the industrial
design profession. Henry Dreyfuss wrote Designing for People in 1955,

8Bayley,
9Heskett,

Stephen, "Style is Dead", p. 2
John, "The Business of Design",

p.

73
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in which he addressed, among other things, the relationship between
designers and their clients. It was assumed that an examination of these
and other relevant aspects of responsible industrial design practices
would make aunique contribution to the changing field of industrial
design.
3. The areas into which this inquiry probes—environment,
economics, technology, aesthetics, human factors, product semiotics,
environmental design, and architecture—are all complex fields in their
own right, many with histories that go back much further than industrial
design. It was assumed that the extraction of aspects from each area that
are relevant to the responsible concerns of this project would simplify
the discussion. The outcome of this assumption is that agreat deal
about these subjects has been left out: this was not meant to minimize
the significance or extent of any of them.
4. Initially it was assumed that the precepts and strategies that
would develop from this exploration would only be relevant to
industrial designers. It became obvious that the precepts could be
extended to include anyone who is professionally engaged in the
creative development of products, services, and environments.
Therefore, the strategic approaches address awider scope of possibilities
than initially intended. They are, nonetheless, highly relevant for
industrial designers.
1.4

Limitations

The following limitations applied to this MDP:
1. The case studies were not conducted within the conscious context
of aresponsible design orientation. They were all conducted prior to the
initiation of this undertaking. As aresult there are gaps in the ability of
the studies to address all the concerns expressed in this document, and
in the ability to cover the breadth of design possibilities that industrial
designers may have to deal with. Therefore, additional examples have

6

been taken from available literature to provide as clear apicture as
possible to illustrate the precepts and strategies.
2. The case studies used in this Master's Degree Project are primarily
those of the "demand-pull" type in which there is afar-proxemic user
quality. Case studies that are of the "technology-push" type may lie
beyond the range of this investigation. 10
3. This project was subject to personal interpretation, due to astrong
bias on the part of the author towards humanitarian issues. Many of the
observations, deductions, and conclusions in this document are of a
culture-specific nature and may not be immediately applicable in other
cultural milieus.

1.5

Definition of Terms

Many of the key terms used in, or relevant to, this document, which
are not defined elsewhere, are defined below in order to clarify their
contextual meaning. The definitions ire all derived from The American
Heritage Dictionary of the English Language. 11
CODE OF ETHICS. A systematically arranged and comprehensive
set of rules or standards governing the conduct of the members of a
profession.
ETHICS. A principle of right or good conduct, or abody of such
principles.
GUIDELINES. A statement of acourse of action designed to
influence and determine decisions, actions, and other matters.
IDEALS. Standards or models of perfection.

10 Giard,
11

Jacques, comment
Morris, William, ed.
7

OBJECTIVES. Serving as goals; being the object of acourse of
action.
PRECEPTS. Rules or axioms

un posing

aparticular standard of

action or conduct.
PRINCIPLES. Rules or standards, especially of good behaviour.
Fixed or determined policies or modes of action.
STRATEGY. A plan of action for the overall conduct of professional
practice for obtaining aspecific goal or result.
STRATEGIC APPROACH. The method used or the steps taken in
setting about atask characterized by the nature of strategy.
TACTICS. Procedures or expedients for achieving the objectives
designated by strategy.
VALUES. Principles, standards, or qualities considered worthwhile
or desirable.

1.6

Orqanization of the MDP

The document is organized into two parts. Part Ifocusses on the ,
precepts which act as guidelines for the responsible practice of industrial
design. The first two chapters of Part Iprovide the conceptual
framework for understanding this Master's Degree Project. The third
chapter presents the Precepts for aResponsible Design Practice. The
fourth and fifth chapters explore the theoretical background that
contributed to the development of the precepts.
Part II focusses on the practical application of the precepts in the
practice of "product" development. The sixth chapter presents three case
studies from which examples are taken to illustrate the strategies
presented in the seventh chapter. The eighth chapter discusses the
conclusions and implications of the precepts and strategies for the
practice of design.
8

2.0

The Frame
The phrase " the practice of responsible industrial design" means
different things to different people. This chapter sets out to establish a
frame of reference for this document. Therefore the terms; industrial
design, practice, and responsible are defined in the following sections.

2.1

"Industrial Desicin" Defined
In the sixties, the Industrial Designers Society of America (IDSA)
defined the purpose of industrial design as the determination of "the
form of objects that are to be mass-produced by machines." 12 In 1969,
Caplan said that this definition was no longer valid because mass
production was not always the criteria'for industrial design projects. He
described industrial design as an activity of responsible creativity, within
the framework of industrial processes, which he considered more
important than the output of the process.
In 1988, almost twenty years later, John Chris Jones summed up the
best and worst aspects of industrial design:
At its worst it was cosmetic, restyling, the
imposition ... of afashionable appearance calculated to
increase sales while minimizing costly distribution of
the expensive tooling-up of the mechanical parts,
which were hidden from view.... At its best industrial
design means .the deriving of afresh concept for the
product as awhole from aradical appraisal of the
relevance of both inner and outer components and of
the operations of using it (now called ergonomics) so
as to find adesign that is noticeably better from every
point of view. 13

12 Caplan, Ralph, Design in America: Selected work by members of the Industrial
Designers Society of America, p.1
13Jones, John Chris, " Softecnica", p. 220
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Many years earlier, in his autobiography, the industrial designer
Raymond Loewy reminisced about the early days, when he, Henry
Dreyfuss, Norman Bel Geddes, Walter Teague et al contributed to the
development of the profession of industrial design. His comments
highlighted intentions similar to those described by Jones nine years
later in the "best" scenario. He also acknowledged that "we also proved
that good appearance was ahighly saleable commodity, opening the
floodgates to all sorts of later unethical merchants and phony 'designers'
who believed that cosmetic camouflage could conceal shabby products,
increase sales, and tickle sluggish cash registers." 14
As aresult, it is not surprising that many industrial designers see
themselves as having acommitment to human service. Arthur J. Pubs
describes the role of the industrial designer "as the humane and aesthetic
conscience of industry [and] that of asurrogate for the consumer." 15
In addition, The British Design Council, in its 1991 Directory of
Designers, makes it clear that "good design is essential to the market
success of manufactured goods... [because] design is an integral process
that results in goods and services which are produced efficiently and in
terms of function, aesthetics and cost, are highly competitive in the
markets for which they are intended." 16
A review of the precediiig ideas about industrial design reveals the
complexity of the service. While the results of industrial design activity
are goods and services, industrial design is essentially aservice
profession that enables another party to produce thq goods. The
following discussion, which develops adefinition of industrial design,
uses elements from the previous definitions that are integral to most
industrial design practices: product, process, people, and ideals. It also
refers to definitions developed by professional Industrial Design
organizations.

14 Loèwy,
15 pulos,
16The

Raymond, Industrial Design, p. 36

Arthur J., The American Design Adventure, p. vii

Design Council, 1991 Directory of Desiciners, p.xiii
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2.1.1

Product
The focus of industrial design is the creation of products or services,
without which there would be no reason for the profession to exist. The
products, objects, and artefacts that are the '
raison d'être' of industrial
design can include anything in the built environment. Andrea Branzi
takes the extreme position that everything [built by people] in today's
world is "industrial design". 17 The nature and range of products an
industrial designer develops determines the type of work he or she does.
Heskett noted that "practitioners have claimed [industrial design's] range
of concerns extends from 'alipstick to asteamship' or from a 'match to a
city'." 18

2.1.2

Process
If developing the product is the heart of the profession, then it is
essential to clarify the processes that bring the product to life. These can
be broken down into four aspects- investigation, design, marketing, and
production.
Investigation. It is the author's belief that industrial designers are
challenged by the opportunity to improve existing or conventional
goods and services. They take apro-active role in design development,
which includes gathering information from relevant sources, however
unusual they may be. John Paul Kusz notes that "as information
expands, so too must the designer's field of view." 19 It can also include
the development of totally new concepts or new combinations of already
existing concepts. Whatever the outcome of the conceptual exploration,
many industrial designers test and verify that their concept designs can
be realized as actual products, within the parameters of the project
objectives.

17 Branzi,

Andrea, Learning from Milan, p.28

18 Heskett,
19 Kusz,

John, " Industrial Design", Desicin History: A Student's Handbook,
John Paul, " Made on Earth II", p. 4

p.

111
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Design. Heskett's definition of design sums up qualities addressed in
other discussions about the subject. He says that design is "aprocess of
creation, invention and definition separated from the means of
production." 20 It is characterized by anumber of different
methodologies for designing, and different techniques for
communicating design decisions. Traditionally, the design process
occurred at the beginning of aproject, before any tangible results were
available. However, concurrent engineering, in which the
manufacturing process is being defined and the product is being
designed at the same time, has been replacing the linear design model
with an iterative one. It is in the design phase that function and
aesthetics play an important role: considerations such as the balance'
between appearance, style and safety, ease of use, and maintenance of
the product are important. Design work results in the preparation of
"clear and concise renderings, drawings, models and verbal descriptions
that bring [concepts] to the point where they are ready for production". 21
Marketing. Raymond Loewy's first "industrial design" job was with
Sigmond Gestetner in 1929. He was hired because "the better looking
product will outsell" another product that is equal in every respect; but
appearance. 22 The successful economics of good design provided the
catalyst for the industrial design profession then, and still continues to
now. In the 90's, however, it is naive to assume that market viability is
only an "up-front" consideration. The marketing process informs design
at all levels from beginning to end: from the decision to design for the
users, to the choice of production processes, materials, selling and
distribution processes, product and company image, aesthetic decisions
and longevity decisions. John A. Hall points out that "companies, large
and small, invest huge sums of money in new product planning,
developing prototypes, creating package designs, preparing advertising
programs, and generating profit and sales projections, often with little or
no input from the retailer, distributor, or end customer." 23 These people

20 Heskett,
21 A01D0

John, Industrial Design, p.10
1989 Membersh Directory. p. 8

22 Loewy, Raymond, OP CII, p. 10
23 HaII, John A., Bringing New Products to Market,
4
.
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are exceptionally importath in the field of industrial design. The
products and services are designed for them.
Production. The products that are developed by industrial designers
are dependent upon industrial processes. These have traditionally been
connected to mass production, serial production, and, to amuch lesser
degree, one-of-a-kind production. As technologies continue to change,
the nature of these processes shifts too. Currently, flexible
manufacturing systems have allowed for customized variations of mass
produced items, as well as areturn to "tone-off" products. Some of the
considerations that arise in the production process that affect product
design include the economics of production, the choice of materials, the
specific production technology, and environmental impact. "Industrial
Designers continually monitor technical developments and
manufacturing processes, maintaining apracticalconcem for marketing
opportunities and economic restraints."24

2.1.3

People
There are at least 3different categories of people who influence
industrial design projects. .These include the designers, the clients, and
the users of the final product, each of whom have their own ways of
relating and their own expectations. Industrial Designers primarily
work in teams "with marketing personnel, engineers, manufacturing
specialists and professionals in other relevant disciplines" such as
human factors specialists, lawyers, etc. 25 The relationship between
Industrial designers and engineers is especially important to product
design. "It is the designer's job to ensure that the person using the
product does so with the greatest possible degree of comfort and utility;
the engineer makes certain that those standards are met.'

26

24A01D0,

OP CIT, p.8
p.8
26 1B1D, p.10
25 1B1D,
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2.1.4

Ideals
Industrial Designers perform an essentially optimistic service. In Art
& Everyday Life, Day and Lewis describe the shared values among
industrial designers as including "
arespect for the physical properties of
materials, asocial concern for the beneficial effects of good design, and a
general belief that the [physical form] of aproduct should express its
functional

intentions.

"27

These ideals,however, inform different design

practices to different extents. Therefore, organizations such as IDSA
(Industrial Designers Society of America) and ICSID (International
Council of Societies of Industrial Design) have translated the ideals
behind these values into professional codes of conduct (
see appendices A
& B). These codes set professional standards for working in the interests
of the community, clients, colleagues, and the advancement of the
profession.

2.1.5

Definition
Industrial Design is aservice profession which concentrates on the
conception and creation of designs for products, services, or
environments that have an affect on "the quality of life in [this]
increasingly interdependent and complex society." 28 The designs are
primarily developed in collaboration with other professionals, and
occasionally with representatives of the user population. They are based:
on athorough investigation and synthesis of information, within
appropriate

economic,

industrial designer

is

technological, and aesthetic

trained

to

production and to optimize its

follow

a

constraints.

project from

appearance,

"
The

ideation through

function,and value to the

mutual benefit of user and producer." 29

27 Day,

Peter and Lewis, Linda, Art in Everyday Life,
Code of Ethics, see appendix A
29 ACIDO, OP CIT, p.8
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" Practice" Defined
The term practice refers to "the exercise of an occupation or
30 Contemporary practice for industrial designers generally

falls into two broad categories: "the designer is either adirect employee
of an organization and designing primarily for it, or an independent
consultant commissioned to design for avariety of clients."

31

A recent

trend in larger organizations, which is acombination of the two
categories, has been the splitting off of corporate design departments
into independent agencies which, in some cases, even form separate
companies that provide professional services. 32
The nature of the practice is similar, whatever the size of the
organization. It can be conceived of as an iterative five stage model, in
which the last stage closes the loop by re-informing the first one,
according to Professor Jim O'Grady.33 These stages include:
i) establishing aphilosophy which guides the practice.
ii) developing policies for carrying out that philosophy.
iii) planning the ways in which the policies can be acted upon.
iv) impleienting the plans through design activities.
v) evaluating the results of the entire process.
The first three stages occur primarily at the management level of the
practice and set up the nature of the consultancy and the nature of the
design projects undertaken. The last two stages occur primarily at the
activity level of the practice. The final stage has the potential to provide

30 Morris,
31

William, The American Heritage Dictionary of the English Language, p. 1028

Heskett, John, OP CIT, p.110

32 Axis

Maciazine,

33 0'Graciy,

p.

5 (english translation)

James, University of Cal gary,in conversation, September 30, 1992
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new information that redefines the first stage, potentially redirecting the
nature of the consultancy.
Establishing a Philosophy. The philosophy of the firm is based on a
code of ethics that governs design decisions: The designer should be
aware of the philosophy of the firm, whether it is alarge corporation or
the designer's own consultancy. The philosophy could be as simple as
"if it pays, we'll do it" or more complex like the philosophy of HewlettPackard.
Hewlett-Packard states that its first goal is to make
money. It wants to do that because its second goal is
to grow as acompany, and it wants to grow because
its third goal is to provide an environment in which
more people can thrive. This scenario is explicitly
understood at Hewlett-Packard. 34
•

With aphilosophy in place, it is possible to clarify guiding principles

that determine design or consultancy policies.
Developing Policies. Just as philosophy can be asimple or complex
issue, so too, are the policies that grow out of them. Brigitte Borja de
Mozota advises firms to conduct adesign audit in which design
philosophies and policies, among other things, are evaluated. She
suggests asking questions like:
What is your product (or service) strategy? Do
you insist on high quality standards? Or do you aim
at being the first, the leader with alow price policy? 35
The answers to questions such as these identify clear policy
directions for industrial designers: they enable the consultancy to define
the types of design projects, the recommended materials, the design
processes, the production processes, the length of time for each project,
the types of users, the relationship between aesthetics and function, and

34 Hawken,
35 Borja

Paul, Growinq aBusiness, p.96

de Mozota, Brigitte, " Design as aStrategic Management Tool", p. 73-84
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numerous other relevant decisions. The clearer the policies of the
consultancy are, the smoother the transition from project to project or
phase to phase can be, simply because less time and energy are needed
to consider the appropriateness of each potential project or activity.
It is at this point that industrial design firms may differ significantly.
Glancing at the 1991 Directory of Designers put out by The Design
Council in Britain, there are 170 design consultancies listed under
product design. They undertake specific products or avariety of
products. The product categories listed are: architectural components,
boats /
marine, capital and plant equipment, ceramics /
china,
domestic/ consumer goods, electronic equipment, furniture, glassware,
lighting, medical/ scientific equipment, modelmaking/ prototyping,
office/business equipment, packaging, silversmithing, sports /
leisure
equipment, toys /
games, transportation, and trophies ceremonial items.
In addition, industrial designers with more specific expertise are listed in
separate sections for engineering design, materials specialists, human
factors and ergonomics specialists, interiors and retail specialists,
exhibition design specialists, etc., and they each have their own list of
product categories. 36
Once adesign consultancy's policies are clear about which type of
goods or services it is willing to design, or which type of clients it is
willing to take on, as well as other previously discussed factors, the
actual work begins.
Planning. At the planning stage, the elements for enacting the policies
are organized. 37 This can occur at the management level which would
affect the consultancy's overall direction as well as at aproject level.
Here the procedures, resources, and strategic approaches which
determine how the consultancy conducts design projects are put into
place. Mark Oakley refers to this as the formulation stage, in which
problem investigation, problem definition, and design specification,

36The

Design Council, OP Cli, p.1-178
James, comment

370'Grady,
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result in aproject brief. 38 The Design Brief contains astatement of "the
product to be developed." 39 It can provide the basis for the product
design specification which "lists in detail the parameters that define
what the product must do." 40 Preferably, it doesn't indicate how the
required performance should be acheived, in order to avoid
unnecessarily constraining the range of possible solutions.
Implementation. Oakley divides the implementation stage into two
distinct phases. He discusses the evolution phase, where ideas are
generated, solutions refined, prototypes developed, and adesign
concept chosen. He goes on to describe the transfer phase, "where
manufacturing drawings are produced, data is compiled, operating
systems are modified, start-up tests are conducted, full-scale operation
[or] production takes place, and the product is delivered to the
customers." 41 The extent to which each of these tasks is performed by
each consultancy, and the number of tasks performed are dependent
upon policy decisions. A detailed description of the specific tasks.
outlined is beyond the scope of this discussion.
Evaluation. Oakley calls the last stage, the reaction stage, in which
customer appraisal, after sales service demands, and problem
investigation, confirm whether the final design meets the initial
statement of requirements and needs. 42 At this stage it is possible to
determine the extent to which the design project has enriched the lives of
customers, clients, and designers. The details of these processes are also
beyond the scope of this discussion.
The practice of industrial design continues in these iterative phases,
and can spiral back into earlier phases or the beginning as projects
progress, as expertise builds, as new designers join the consultancy or
old ones leave, as economic circumstances change, as technologies
evolve and as additional factors come into play.

38 0ak1ey,

Mark, " Design and Design Management", p.3-14
Roy, Bruce and Potter, Winning by Design, p. 199
40 1B1D, p. 199
41 Oakley,BID
39 Wash,

42 0ak1ey,
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2.2.5

Definition.
The practice or exercise of the profession of industrial design includes
the activities required to perform "the creative visualization of concepts,
plans, and ideas.. .airned at providing the instructions for making
something which did not exist before, or which did not exist in quite that
form." 43 These activities, which are summarized in figure 1, occur at
both the management level and the project level of the consultancy.
They may, in fact, involve the same people, in different capacities,
depending on the size '
of the consultancy. At the management level the
overall design philosophy is established, based on the designer's or
company's ideals. This philosophy is used to inform the consultancy's
code of conduct, which provides afoundation for the development of
policies that direct the project level. The policies determine the nature of
the clients, products, technologies, and other factors that the firm is
willing to take on. Once aproject begins, planning, based on
investigation establishes the parameters and methodologies for design.
These plans are then implemented through the processes of design,
marketing, and production. Following that, evaluation allows for a
thorough investigation of the entire process. The information resulting
from the evaluation can re-inform the philosophy.

fig.1: Practice Model

43 Walsh,

Roy, Bruce and Potter, OP CIT, p.14
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2.3

" Responsible" Defined
The American Heritage Dictionary provides the following
definitions for the vord responsible:
1. Legally or ethically accountable for the care or
welfare of another. 2. Involving personal
accountability or ability to act without guidance or
superior authority. 3. Being the source or cause of
something. 4. Capable of making moral or rational
decisions on one's own, and therefore answerable for
one's behaviour. 5. Able to be trusted or depended
upon; reliable. 6. Based upon or characterized by
good judgement or sound thinking. 7. Having the
means to pay debts or fulfill obligations. 8. Required
to render account; answerable. 44
The application of these definitions to the field of industrial design
highlights the very nature of the profession. Industrial designers have
personal accountability for design decisions, and are at the source of
new designs, which are characterized by good judgement or sound
thinking, for the most part. The industrial designer has acontractual
responsibility to his or her clients, and to the users of the product or
service and amoral responsibility to everyone who might be affected by
the product's existence. Stein and Harper acknowledge that the
responsibilities of aprofessional are determined by the rules and
standards of their profession, but "every professional also has
responsibilities as aperson which generally override his [her]
professional responsibilities." 45 How do industrial designers combine
their professional and personal responsibilities?
In arecent article about Henry Dreyfuss, Freeze and Powell point out
that he believed that "he was contributing to better, safer products and a

44 Morris,

William ed., OP CIT,
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45 Harper,

T.L. and Stein, S.M., "The Environmental Professions: Moral and
Professional Responsibilities", p. 28
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more livable environment at home and work." 46 Raymond Loewy felt
similarly about his own work. 47 Paradoxically, while pursuing their
careers, these, and other industrial design pioneers perpetrated some
attitudes and procedures that have contributed to the moral dilemmas of
recent years. For example, the title of Raymond Loewy's 1950 book,
Never Leave Well Enough Alone, implies that the designer's role is to
make progress, no matter what. 48 This attitude has contributed to the
problem of conspicuous consumption, in which "people are persuaded,
advertised, propagandized, and victimized into throwing away their
cars before they wear out, their clothes with the latest demands of
•
fashion, their high-fidelity sets whenever anew electronic gimmick
comes along, and so forth,... [and come to] consider everything
obsolete."49 Stephen Bayley summarizes the current response to that
situation: when he says,"getting rid of the idea of progress is like being
unchained from alunatic." 50 Nonetheless, John Heskett's optimistic
conclusion to his book, Industrial Design, states; "There can be found in
their ranks ahigh proportion of socially aware and responsible men and
women, sensitive to the needs not only of those who employ them, but
of those who use and are affected by the forms they design." 51 What
does that responsibility involve?
Stein and Harper say that there are two basic approaches that inform
responsible principles:
The first moral approach relates to the
requirement of allowing each person the right to act
freely in any way he [she] chooses ... so long as that
choice recognizes the same freedom for all other
individuals .... The second moral approach relates to
the desireabiity of reducing suffering and enhancing
happiness of individual persons. 52

46 Freeze,

Karen and Powell, Earl, " Design Management Lessons from Henry
Dreyfuss", p. 17-20
47 Loewy, Raymond, OP CIT, p. 10
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49 Papanek, Victor, Design for the Real World, p. 87
50 Bayley, Stephen, " Style is Dead, Long Live Design", p. 3
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At this point, guidelines for understanding how to reduce suffering
and enhance happiness provide aframework within which industrial
designers can clarify what accountability "for the care or welfare of
anothertt53 implies. In the field of humanistic psychology, there have
been various models developed, however, for the purposes of this
research Maslow's need-fulfillment model will be used. Maslow's theory
of human motivation is unquestionably the best-known and most widely
accepted of the need-fulfillment theories.54
Maslow presented his theory in ahierarchical fashion, indicating that
the lower needs must be satisfied before the higher needs emerge.
However, since the industrial design consultant designs for individual
needs at their appropriate levels, the hierarchical relationships are less
important than the actual needs as defined by Maslow, which follow: 55

ASelf
actualization
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fig. 2: Maslow's Needs Model
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Physiological needs. The basic human needs that Maslow refers to
are; the needs to eat, drink, ingest life-sustaining nutrients, and to
maintain astate of homeostasis in the body. 56 For many industrial
design projects, excluding those for the sick or starving, the assumption
can be made that these needs have been met. Industrial designers,
however, can make adifference at this level by designing products that
support physiological needs and are affordable and easy to operate. For
example, simple pumps have been designed for third world countries
that make clean potable water available. 57
Safety needs. Maslow views the needs for "security; stability;
dependency; protection; freedom from fear, from anxi'ety and chaos;
need for structure, order, law, limits; strength in the protector" as
important for preservation of the individual. 58 These needs are relevant
in all aspects of life, ranging from personal home environments to cities,
countries, and the entire planet. They have the potential to inform
industrial design projects in anumber of areas, such as product design
for consumers, for industrial, medical and scientific use, and for design
of the built environment- architectural components, furniture, exhibition,
and retail design, etc. These needs vary for different individuals,
depending upon external circumstances that may range from personal
experience to political structures. In many design projects, an
understanding or knowledge of the circumstances related to these.nèeds
will affect design decisions.
Belongingness and Love needs. After physiological needs and safety
needs are met the person then becomes aware of loneliness, ostracism,
rejection, friendlessness, and rootlessness. Maslow said that "we still
underplay the deep importance of the neighbourhood, of one's territory,

56 homeostasis

" refers to the body's aUtomatic efforts to maintain aconstant, normal
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of one's clan, of one's own 'kind', one's class, one's gang, one's familiar
working colleagues." 59
Upon first consideration of these needs, one could ask, will having a
new "designer" artefact really attract friends, as the media would have
people believe? Deeper reflection indicates, however, that these very
needs are the real issues behind the effect of globalized design on
individuals, as practiced by designers who work for multi-national
corporations like Sony, Toyota and'Braun. Then, the question becomes,
"Does Shelley Cohl, in Toronto, really need the exact same coffee maker
as Wazo Fukuhara, in Japan?" In other words, designers must consider
how much the individual needs aproduct, environment, or service that
reflects his or her own cultural or regional experience or aunified global
experience. In many cases, asense of belonging can come from
familiarity with procedures that relate to the use of an object, whereas a
sense of alienation could result from having to interact in atotally
foreign mode of behaviour.
Esteem needs
Satisfaction of the self-,
esteem need leads to
feelings of self-confidence, worth, strength, capability,
and adequacy, of being useful and necessary in the
world. But thwarting of these needs produces
,feelings of inferiority, of weakness, and of
helplessness. 60
Maslow suggests that there are two subsidiary sets of esteem
needs. 61 The first set includes desires for strength, achievement,
adequacy, mastery and competence, for confidence in the face of the
world, and for independence and freedom. The second set of needs
includes the needs for reputation and prestige, status, fame and glory,
dominance, recognition, attention, importance, dignity, and
appreciation.

59 MasIow,

IBID, p.44
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The first subset of esteem needs directly affects the ability of users to
understand and interact with the products and services that are the
output of the industrial design process. For example, atraditional key
that can be customized to open the appropriate residential doors may
work for most of the population. It is unlikely, however, to work for the
elderly whose hands can't manipulate small objects and whose eyes can't
focus on the equally small keyhole. This could create feelings of
inadequacy in the user and tend to limit their feelings of independence.
A user-oriented design could boost their sense of achievement and
mastery of their environment.
The second set of esteem needs may reflect more on the designer, the
design consultancy, and the client as aresult of the quality of the actual
design work. Certainly one of the more famous heroes of American
business in the 1980's is Steven Jobs of Apple Computer. 62 His claim to
fame was, in Paul Hawken's words, his ability to see that Xerox's Alto
computer could be made to be so much fun and easy to use that
everyone would want one. However, Hawken went on to say that Jobs
was not motivated by the need for recognition, rather, he was motivated
by an interest for the people who would use his product. Apple
computer, then, developed the concept of user-friendly computers,
which allowed the users to feel that their needs had been recognized by
the designers.
J

Need for Self-actualization. Maslow made it clear that, once the other
needs have been satisfied, the need for self-fulfillment drives
individuals. He went on to list traits that self-fulfilled people display,
qualities that would influence needs for objectivity, for resistance to
enculturation, for simplicity (or lack of duplicity), for autonomy, for
creativity, for spirituality, for pursuit of knowledge and experience, for
philosophy, for humour, for aesthetic appreciation, and for democracy.
In arguing his point that the higher the need that is being gratified the

62Hawken Paul, OP CIT, p. 65
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less selfish it must be, Maslow says, "the pursuit and gratification of the
higher needs have desireable civic and social consequences." 63
These needs affect the activity of industrial design at every level. The
designers themselves, as -well as their clients and prospective product
users have self-actualized needs that correspond to those Maslow
describes. Stephen Bayley acknowledges the existence of selfactualization needs in the western world: "for the great majority of
people whose basic needs are satisfied (saturation point has been
reached with cars, videos, fridges, microwaves, phones, radios), the
quality of experience is more important than the acquisition of
novelty." 64

2.3.1

Definition.
In this document, "responsible" means more than legal or contractual
obligations that must be fulfilled. It refers to personal accountability for
the care or welfare of -the individuals who use or come into contact with
the design project or the effects of usage of aproduct, service, or
environment. It is primarily concerned with an ethical accountability to
people's needs, based on Maslow's needs theory model.

2.4

Conclusion
In this Master's Degree Project, the following definition applies: The
practice of responsible industrial design oncenfrates on the conception
and creation of new products, services, or environments that fulfill the
needs, capabilities, and expectations of individuals. The individuals are
users of the products, colleagues, clients and everyone who might be
affected by the product's existence. This takes place within the five stage
model of professional practice.

63 MasIow,
64 BayIey,
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Further discussion in Part Iof this document takes place within the
context of responsible industrial design practice, as established in this
chapter. When references to industrial design occur, they clarify the
relevant product or service, and the nature of the process being
considered. The actual processes of production, design, and marketing
fall, for the most part, outside the scope of this document. They become
important when the nature of the process has adirect effect on the
responsible practice of industrial design. The. process of investigation
plays akey part in this MDP. Most importantly, people, rather,
individuals, are at the core of responsible design, and Maslow's theory of
needs provides aframework for addressing them. Finally, ideals serve
as the philosophical basis for developing aset of precepts to act as
guidelines for aprofessional industrial design practice.

27

3.0

THE PRECEPTS
How does the practice of responsible industrial design enable
professional designers to fulfill the needs of individuals? In search of an
answer, it is appropriate to turn to the available codes of professional
conduct of the Industrial Design Associations: The Industrial Designers
Society of Anerica (IDSA) and the International Council of Societies of
Industrial Design (ICSID). (
see appendices A &B) 65
While the word "responsible" is mentioned in more than half of the
articles in both codes, it is not clear how to achieve this goal of
responsibility. The IDSA statement says that the code of professional
practice provides general principles which are "ethical guidelines
designed to advance the quality of our profession."66
These codes are valuable for establishing the philosophical base of
the design consultancy, as well as for determining aprofessional code of
ethics. They also delineate appropriate policies for professional conduct
regarding such situations as contractual obligations, fairness in
competition with colleagues, conflict of interest, remuneration, legalities,
and the interests of the profession as awhole. There is, however, much
unsaid, especially with respect to how to be responsible to individuals.
In all fairness, this was probably aconscious decision which allows for a
broad range of interpretation. Nonetheless, the codes of professional
conduct serve as apoint of departure for the following set of precepts,
which provides responsible goals:

65 Attempts

to locate the actual code for the Canadian Association of Chartered
Industrial Designers (ACID) were continually met with references to the IDSA code
which is used in this document.
66 IDSA Code of Ethics and Professional Conduct (appendix A)
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3.1

Precepts for aResponsible Desiqn Practice

Precept I: ETH I
CS. The responsible industrial design consultancy has a
salutary code of ethics that is responsive to global, regional, and local
issues as they relate to all the people who are in contact with, or affected
by its design of products, services, and environments.
Precept II: I
QENTI Fl CFITION. The responsible industrial design
consultancy has acommitment to the objective, informed identification
of:
i) the people who are in contact with or affected by its design of
products, services, or environments.
fl) the purpose of the designs in relation to those people.
Precept Ill: COMMUNI Cliii ON. The responsible industrial design
consultancy depends upon effective, open, and honest communication
between all the people who are in contact with or affected by its design
of products, services, and environments.
Precept IV: KNOWLEDGE. The responsible industrial design
consultancy is prepared to develop methods to gain the knowledge
necessary to enable it to respond to the people who are in contact with or
affected by its design of products, services, and environments.
Precept V: I
MPLEMENTFIT10 N. The responsible industrial design
consultancy is willing to implement programs, procedures, and policies
that allow for continual renewl of its commitment to all the people who
are in contact with or affected by its design of products, services, and
environments.
Precept VI: EN RI
ClIME NI. The responsible industrial design
consultancy has as its ultimate goal, the enrichment of the lives of all the
people who are in contact with or affected by its ,design of products,
services, and environments.
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These precepts form adynamic relationship as illustrated by the
following model:
ENRICHMENT

Ifr1PLEMENTRTION

KNOWLEDGE

COMMUNICRTION

IDENTIFICRTION

ETHICS
fig.3: Responsible Precepts Model
The precepts, themselves, are ideal objectives that can be integrated
into any design consultancy at the policy level. Taken in its entirety, the
model provides astructure that allows for flexibility and individual
inclination. Stephen Landekith acknowledges that "individuals have to
be able to define themselves in terms of ethics, as they understand and
feel it, if they are to attain astate of mind that leads spontaneously to
ethical behaviour." 67
The structure of the model is arepresentation of aresponsible design
practice. The dynamics of the changing relationships and pathways
between the precepts are such that, at different times, some precepts
become larger, or more important, than others. At -other times
compromises in the designer's position must be made so that certain
precepts are minimized. Nonetheless, the commitment to incorporate'
parts of each precept, with an aspiration towards incorporating the

67 Landekich,
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whole model, is, in fact, acommitment to becoming aresponsible design
consultancy. This can be put into perspective by looking at the various
contexts in which the responsible design of products, services, and
environments occur.

-
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4.0

THE BACKGROUND
The precepts were developed in response to the gap in existing codes
of professional practice referred to in this document in describing how to
be responsible to individuals. The intention was to formulate aset of
meaningful and practical guidelines that would fit within the context of
an industrial design consultancy and enhance its ability to practice
responsibly. Initial concepts were loosely influenced by the Noble
Eightfold Path of Buddhism, which identifies the categories of right
livelihood, right effort, right action, and right understanding. 68 Further
research, however, led to the exploration of the external forces that have
an affect on product development, as well as the exploration of
responsible practices in professions related to industrial design. By
looking at these areas selectively, and extracting the aspects that are
directly applicable to aresponsible industrial design practice, it was
possible to synthesize the significant aspects of each area into the
precepts for aresponsible design practice.
This chapter presents these findings in two sections. The first section
looks at the external forces of environmental, economic, aesthetic, and
technological influences within which product development occurs. The
second section examines the related professions of ergonomics /
human
factors, product semiotics, environmental psychology, and architecture.
In both sections, the analysis focusses selectively on the practices and
principles that are directly relevant to the professional practice of
responsible industrial design. It is not meant to be acomprehensive
presentation of the nature of each area.
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4.1

External Forces

41.1

Environment
The environment is an issue that affects the design of everything
today. Environmental concerns include the deforestation of the planet,
the greenhouse effect, energy and resource depletion, related health
problems, all leading to future doomsday scenarios. The scope of the
field is vast, but anumber of aspects are particularly relevant to
responsible industrial design. These are discussed in the following
sections.
Key Concepts. In 1971, Victor Papanek published Design for the Real
World, in which he severely criticized industrial designers for
irresponsible practices that contributed to the demise of the planet.69 At
that time, he was discredited for his alarmist views and inaccurate
perceptions of the design world. ,
It was unfair of Papanek to dump the sole blame for the state of the
world on designers. In fact, the western tendency towards excessive
consumption has provided abreeding ground for environmentally
threatening product design practices. Environmental performance, as
well as related ethical and moral issues, are forming the basis for new
criteria "for judging the acceptability of products and processes," for
calculating "the true cost of activities," and for controlling industrial and
individual behaviour. 70 There is market pressure encouraging changes
in environmental awareness in product development. There is also
uncertainty as to how "green" or environmentally sensitive design will
affect the cost of things, as to how much is "green" enough, and as to
how "green" concerns change the design process. Mackenzie notes that
"Designers, equipped with abroad knowledge of environment issues
and implications, should be aware of the, context within which they are
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working, and understand the environment performance of the
organization with which they are working." 71
The Human Element. In 1987, The Bruntland Commission (The World
Commission on Environment and Development) defined sustainable
development as meeting "the needs of the present without
compromising the ability of future generations to meet their own
needs.t 172 This concept can be interpreted to address Maslow's needs
theory at every level, from the basic needs for survival and safety to the
needs for health and well being.
In the face of today's environmental concerns people are becoming
self-actuah7ers. They are "demonstrating their feelings through their
voting preferences, by joining environmental campaigning groups, by
changing their behaviour to accommodate recycling or energy efficiency,
and by using environment criteria in their purchasing decisions as
consumers." 73 Consumers are becoming less willing to sit back and let
someone else dictate their needs. As aresult, designers, producers and
manufacturers are feeling pressure to change products so that people
can make environmentally responsible choices. Designers can provide
information about "what, or whether, to purchase, along with incentives
to make the right choices, so that the conscience need not do battle with
the pocketbook." 74
Significant Applications. There area wide range of solutions to
incorporating environmental considerations into the responsible design
service. These range from" adding askin-deep green gloss" or
superficial cosmetic changes, to setting up an environmental coordinating committee similar to that of the design firm, Fitch RS. "With
adirector-level representative from every department (including
accounts and internal facilities), the committee has the dual role of
providing the information and guidance necessary to meet client

154
p. 10
73 1B1D, p.8
74 Young, John E. " Reducing Waste, Saving Materials", p.48

34

demands for greener design and of making in-house operations more
environment friendly.t'

75

Recognizing the discrepancies in environmentally aware approaches
and the urgency of the situation, the environmental task force of the
American Design Council developed aset of principles for designers (
see
Appendix Q. These principles outline how the designer can take the
'cradle-to-grave' approach to product design. This approach considers
environment issues at all stages of product life, which include the
extraction of raw materials, the processing of ingredients, the
manufacture and construction of the product, the distribution, use and
disposal of the product. The designer's task becomes one of making
choices that contribute to balancing the factors in all phases, and to
compromising between the competing parameters affecting the design
of the product. For example "making aproduct quieter or cleaner may
result in its being heavier or less efficient, minimizing the weight of
materials involved may make the product less easy to recycle." 76 Thus,
the designer's decisions are based on aresponsibility to the people who
will use the designed product and to those who will be affected by its
existence. Designers can be instigators and commissioners of research.
"They can also ensure that research is built into the design process, and
they can advocate for environmentally responsible design." 77
Another response to environment issues that is of importance to the
industrial designer is the Product and Technology Assessment (PATA),
and similar tools such as the Life Cycle Assessment (LCA), the Product
Life Cycle Inventory, and the Product Environmental Impact
Assessment. These tools serve to identify and evaluate the
environmental, socio-economic, biophysical, and health and safety
impacts associated with the "primary, secondary and tertiary impacts of
products and technologies on alifecycle basis." 78 The research can be
applied to develop new products and technologies, to rethink existing
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products and technologies, and to compare solutions to problems that
can be addressed by products and/or technologies. "It can include
schemes for mitigation and management of adverse impacts and
monitoring programs and criteria for feedback and

4.1.2

con t
ro l
.
?t?9

ECONOMICS

At the beginning of the last century, the home of a
reasonably well-off family of four contained aset of
objects comprising no more than 150-200 items,
including crockery and clothing. The home of a
comparable family today might contain 2500 to 3000
objects, including electric appliances and items used
in the pursuit of hobbies but not such items as books,
records, and tapes. 80
Commodities characterize today's capitalist market economy. John
Fiske explains that "the creation and distribution of commodities ensures
the generation and circulation of wealth." 81 This forms the basis for
societal values that, in turn, influence the consumer's relationship to the
commodities, themselves. It is common knowledge that the economy is
changing at arapid pace, which affects design consultancies, as well as
other businesses. The following discussion considers economic issues
that are relevant to the responsible practice of industrial design.
Key Concepts. In the nineties, the majority of political parties "are
committed to the equation between progress and an increase in the
quantity of produced goods, in spite of the destruction of their resources
to support this economic view." 82 There are those, however, who
believe that an alternative exists- an environmentally sustainable world
1
.

economy. In that case, "what counts is not whether the economy grows
but whether needs and wants are met without destroying the resource
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base.?t83 The industrial designer's knowledge of materials and
production processes can contribute to the responsible design of
products that minimize destructive effects.
"Many in the industrial lands have asense that their world of plenty
is somehow hollow- that, hoodwinked by aconsumerist culture, they
have been fruitlessly attempting to satisfy what are essentially social,
psychological, and spiritual needs with material things." 84 The situation
that has given rise to this sense has come about through the expansion of
the mass market into the traditional realms of the household and local
self-reliance which has created asuperficial satiation of needs with such
things as convenience items and disposable products. Durning points
out that "all these things, while saving the householders time, cost the
earth dearly, and change households from the primary unit of the
economy to passive, consuming entities." 85
North American consumers, whose real income has fallen in recent
years, are beginning to look for longer lasting products. They are
responding .to economic pressures by shifting their emphasis from "more
is better" to quality is better. 86 Quality includes everything that makes a
product more useful, longer lasting, easier to repair, lighter, stronger,
and less energy-consuming. This changes the emphasis in the economy
to what Hawken calls an "informative economy." 87 In this context, a
major component of the value-adding process is industrial design. 88
However, the affects of the growth economy continue to be felt in the
design professions. While business magazines and world leaders
declare that "design in the nineties is going to be for business, what
finance was to the seventies and marketing to the eighties," companies
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are laying off design staff and cutting design budgets. 89 Many design
consultancies are going under or functioning with principals only.
Needless to say, the implications of these economic circumstances must
be taken into consideration by the responsible design consultancy.
The Human Element. Self-esteem, safety, and self-actualizing needs
come into play when looking at these economic directions. "Achieving
an environmentally sustainable global economy is not possible without
the fortunate limiting their consumption in order to leave room for the
[less fortunate] to increase theirs." 9°The concept of amore equal
distribution of wealth has the potential to increase overall well-being,
which would certainly cause the GNP to go down, and underscore "the
need for anew indicator of progress." 91 Hawken says that "as [the
economy] diversifies it becomes more specific [in] adapting to individual
needs and desires." 92 Today successful product development includes
the commitment to identifying consumer groups and targeting design
decisions that focus on their needs. This is ashift from the idea that the
consumer had to conform to the product.
The field of consumer behaviour, with its focus on people, has
contributed to marketing strategies in recent decades. It involves "the
study not only of what people consume but .where, how often, and
under what conditions goods nd services are consumed." 93 Consumer
information helps marketing management to; define and segment
markets, plan and evaluate marketing strategies, and assess future
consumer behaviour. 94 This complex field can be asource of highly
relevant information for product development, as it, too, adapts to the
changing economic circumstances.
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Significant Applications. Following the previous sections, the
economic adaptations that are relevant to the design field become
obvious. First, products and services must contain more quality and
information. Second, smaller businesses are better positioned to deliver
these goods because, potentially, they have "agility, sensitivity, and the
ability to listen and respond quickly to the marketplace." 95 Third, there
needs to be more real contact with users and experimentation at the
beginning of the project since people are no longer rushing to buy new
products, but are waiting, before buying electronic devices, until third or
fourth generation products with less problems and lower prices are
available. 96 Fourth, the design team must know who the customer is.
Peters says that, "customer means vendor; customer means franchisee;
customer means rep; customer means wholesaler- and so on through the
entire network of people who interact with your company." 97
Design is [important] not because it makes things
beautiful or garners awards, but because in our
rapidly changing, customization-oriented, serviceadded, software added, intangibles-oriented business
environment, design is acritical focus for knowing
what aproduct is, what acustomer is, and what an
organization is. 98
The attitudes towards design need to be changed from thinking
design is an embellishment that does little more than turn aquick profit.
Heskett emphasizes that "it means changing the recipe, incorporating
different ingredients and ending with an altered outcome, which may
include disturbing the organizational structure." 99 Product designers
may consider consumer or user information seminars, such as those
developed by Vicki Robin in Seattle. She offers courses on "getting off
the more-is-better treadmill, and notices that those who succeed in her

95 Hawkin,

Pau', OP CII,

96 Papanek,
97 Peters,

p.

47

Victor, OP CII, 1984, p. 35

Tom, OP CII, p. 11

98 1B1D, p.
99 Heskett,

9
John, OP CIT 1992, p. 38

39

program always have asense of purpose larger than their own needs,
wants and desires." 100
Designers may also implement Papenek's controversial idea of
tithing up to ten per cent of their ideas, resources, time or money to
create asustainable economy in the industrial design world. 101

4.1.3

AESTHETICS
Aesthetics began as abranch of philosophy that concerned itèelf with
the beauty of art and nature. In this century it has become aseparate
field that influences many other disciplines in its pursuit of "methods , f
evaluating beauty more intelligently and of describing specific processes
involved in the aesthetic experience, within both the object and the
observer." 102 A closer look provides an understanding of this complex
field and its applications for aresponsible industrial design practice.
Key Concepts. The word aesthetics has been employed in design
circles for years; everyone claiming to understand what is meant by it.
In industrial design it has been used to imply style or the cosmetic
treatment of the designed product. It can refer to the stylistic "camp" to
which the external appearance belongs, or quite simply to the placement
of elements within adesign solution.
Aesthetics views the relationship between the "qualities of the object"
and" the interest of the subject" as the value of the aesthetic
experience. 103 "This implies that the beholder attends selectively to
certain relations within the object and disattends to others that are
external to those areas of
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based on this selective focussing of attention. This is an important
concept for the industrial designer who is responsible to individuals.
The primary qualities of aesthetic content are the physical properties
of objects that can be measured-number, extension, shape, weight and
motion. The secondary qualities are the more vivid, but less measurable
sensory properties of sounds, colours, odours, tastes, and textures. The
tertiary qualities are those perceived by the mind of the beholdergaudiness, robustness, gracefulness and delicateness. 105 This
breakdown of aesthetic qualities affords acommon understanding of
what aesthetics refers to and goes beyond the idea of mere "styling."
"Psychologists see aesthetics as an experience thatloads people's
information processing capacity to some extent, in addition to providing
pleasure." 106 The aesthetic experience is also uniquely connected to each
individual's personality. Aspects of this uniqueness form the basis for
responsible product development.
The Human Element. Psychologists view aesthetic judgements as
dependent upon the ability of the individual "to integrate the sensory
information into aunified structure," and to attach significance to that
structure. 107 Self-esteem arises from the ability of the individual to
believe that he or she understands that which he or she is experiencing.
It is possible for the designer to imbue artefacts or environments with
experiences that increase, change or enhance aperson's comprehension.
Nonetheless, responsible designers must communicate with users at
their level of understanding by embodying familiar convention's of taste,
class, culture, and fashion which impart clues that act as the basis for
values shared by the designer, the manufacturer and the end-user.
Belongingness needs also contribute to product design at the cultural
level. Doñner acknowledges that "there have to be agreements about
what looks good, about what materialsare to be valued and why they
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are valued; there has to be ashared view of what is worth aspiring
towards, and how aspirations can be reinforced with material goods." 108
Industrial designers contribute to the experience of the environment
to such an extent, that they, along with architects, landscape architects
and engineers provide the school, so to speak, where most people get
their training in aesthetic taste. "If the city is ugly, it is impossible to
keep [people] sensitive to beauty: its ugliness degrades their aesthetic
sense and deadens the emotions that attend to

jt."109

On amore

intimate scale, the relationship each individual has with the elements of
the environment hones their own aesthetic experience. In such cases, it
is not only the appearance of an object, but also the ease of operation
designed into the interface that contributes to asense of belonging and
familiarity. Incorporating aesthetic decisions into the responsible design
project creates possibilities for the users to enhance their perception of
themselves and their surroundings.
Significant Applications. Just as the conceptions of aesthetic value are
bound by time and culture, so are the mechanisms that express it.
Proportion, ornamentation, scale, interior appointments, and the like, are
bound by culture, geography, historical experience, religion, mythology,
and social structure. 110 Therefore, it is the designer's responsibility to be
aware of the formative restraints upon the users' aesthetic values in
order to ensure that the design solution responds to the users'
intellectual and emotional perceptions. The designer who understands
that aesthetics is the relationship between the qualities of the object and
the perception and interest of the user, has one more tool for a
responsible design practice.
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The industrial designer must compromise and choose between a
number of influences upon product aesthetics. In 1955, Reyner Banham
lamented the state of "throw-away" aesthetics that classified products
according to their expendability. 111 Decades later, the result of that
aesthetic approach has led to aneed for an environmental response.
Professor Stuart Walker claims that "this [environmentalawarenéss]
coupled with increased consumer awareness and demand for durable,
repairable products, could lead to new developments in product
aesthetics which embody and reflect an informed, environmentally
sensitive attitude towards materialism." 112 The industrial designer, then,
becomes the connecting element between the user and his or her culture,
and awareness coupled with flexibility are the keys to the appropriate
use of aesthetic considerations in product design.
The industrial designer can often be the primary member of the
design team whose responsibility it is to act as "abroker of ideas and
values, amiddle personage between the manufacturers, engineers and
applied scientists on one hand, and the consumer on the other." 113

41.4

TECHNOLOGY
The dictionary defines technology as;
l.a The application of science, especially to
industrial or commercial objectives. b.The entire body
of methods and materials 'used to achieve such
objectives. 114
In the western world, "our technological capacities are such that it is
now possible to reshape our world from top to bottom." 115 Industrial
designers are among the key players who develop the human interface
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for manufactured goods and environments that result from
technological innovations.
Key Concepts

Technology has become all-pervasive in the western

life experience. Mander says, "because technology is now everywhere
apparent, pervasive, and obvious, [people] lose awareness of its
presence." 116 In fact, people expect technologies to exist or be developed
that can solve most of their problems and designers to effectively turn
those technologies into products. "All invention, if achievable, becomes
plausible, and even desireable, since it is part of the commitment
[people] have already made, even if the commitment leads logically to•
reorganizing our genes, our trees, and our skies, and possibly
abandoning the planet and life itself." 117
The benefits of technology are felt at all levels of the human
experience. David Suzuki points out, however, that no technology is
free of problems: "once technology is in its place, it becomes impossible
to do without it. and [people] can't go back to doing things the old
way." 118 He goes on to say that the pre-testing of technologies is limited
by the inability to know what to test for in advance. This puts
responsibility on the designer to learn as much as possible about the
effects of the technologies on the people who will come into contact with
them. Mander acknowledges that "although the public is not informed
in advance about the full impacts of technology, there are people who
know agreat deal about the outcomes: inventors and marketers who go
to great expense to ferret out every nuance of implication before their
products go to market." 119
The Human Element. Mander argues that technology has anegative
effect on the needs of the individual: "Our entire society has begun to
suffer the madness of the astronaut; uprooted, floating in space, encased
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in our metal worlds, with automated systems, neatly at hand,
communicating mainly with machines, following machine logic,
disconnected from the earth and all organic reality, without contact with
amulti-dimensional, biologically diverse world and with the nuances of
world views entirely unlike our own, unable to view ourselves from
another perspective, we are alienated to the nth degree." 12° Industrial
designers have been among the perpetrators of these negative effects of
progress.
On the other hand, the benefits of technologies are apparent at all
levels from the physiological level where robotics enable paraplegics to
feed themselves, to the self-actuah7atlon levels where communication
networks free individuals to locate their businesses in personally
suitable locations.
Whatever the benefits or detriments of technology, the industrial
designer is part of the team translating the technology into aform that
people will interact with. The responsibility to the individuals who will
be affected by the product, service, or environment must be given
priority in the design considerations. Marshall McLuhan's discussion
about TV illustrates the potential for asmall number of key people to
make design decisions that have far-reaching repercussions on
individual lifestyles: "we find ahandful of engineers and technicians in
the 10 per cent area, as it were; creating aset of radical changes in the 90
per cent of daily life." 121
Significant Applications

Responsible product development begins

with the decision about whether the project is technology-driven or userdriven. This, of course, could be acircular argument, in which
technology informs the users' needs and expectations, which, in turn,
drive technology. It is important, however, to understand the impacts of
the technology and the opportunities to minimize the negative ones,
while maximizing the positive ones, if aresponsible position is adopted
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by the design team. Awareness and research are important factors in
assessing the role of technology in aproduct, environment, or service.
It is equally important to keep people informed. That may involve
providing as much information as possible, even to competitors, in the
belief that technological progress is valuable. Peters says that 'by selling
off... his newest technology as soon as it is refined, Quadracci [of
Quad! Graphics] keeps the heat [to produce new innovations] turned up
under himself." 1" On the other hand, it may involve educating the
public as to the full implications about the possible consequences of new
innovations. For example, prior to 1930 some 300 predictions about the
telephone made by business sources, scientists, and journals included
the following; "the telephone will be used by all economic classes,...
overhead wires will be an eyesore,...the telephone will threaten the
depletion of trees and copper,... systems will require directories, ..and
telephone conversations will be recorded." 123 Mander asks, "What
would the public have thought if there had been asystematic disclosure
of all these predictions prior to the introduction of the telephone?" 124
That, and questions like those, contribute to the philosophical
orientation of aresponsible design consultancy.

Related Disciplines
This section focusses on professions that are directly relevant to
industrial design such as ergonomics/ human factors, product semiotics,
and environmental psychology, as well as aspects of the profession of
architecture. The profession of engineering and other aspects of the
profession of architecture are not discussed because they are governed
by strict regulations which he beyond the scope of this investigation.
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4.2.1

Ergonomics/ Human Factors
The discipline of human factors (the North American term) or
ergonomics (the prevalent European term) is often employed in the
realm of industrial design. In industrial design, there is an emphasis on
styling which "still largely overshadows the proper application of
available ergonomic insights in the design of consumer goods." 125 The
styling issue is discussed in the aesthetics section of this chapter,
however, it is important to note the implication of this comment: human
factors is not understood enough by designers to be applied consistently
in industrial design projects. Therefore, it is appropriate to study it
separately, in the hopes of developing clear parameters for its
application to responsible product development.

Key Concepts. Sanders and McCormick point out that human factors is
based on the "commitment to the idea that things, machines, etc. are
built to serve humans and must be designed always with the user in
mind." Therefore, "the goal of human factors is to guide the
applications of technology in the direction of benefiting humanity." 126
Sanders and McCormick define human factors as aprofession that
"focuses on human beings and their interaction with products,
equipment, facilities, procedures, and environments used in work and
everyday living." 127 The same definition could be part of the
description of aresponsible industrial design consultancy, and.
sometimes is. Stephen Pheasant"s description takes the idea further: "If
an object or aspace is intended for human use, then its form and
dimensions should be derived from those of the human body, from the
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characteristics of the human senses and from the verifiable data of the
human experience." 128
Human factors specialists see the world as comprised of systems. "A
system is composed of humans, machines, and other things that work
together (interact) to accomplish some goal which these same
components could not produce independently." 129 The unique aspect of
this "human-machine system" approach is that the definition of machine
expands beyond the limited view Of machine as thing. It includes "any
type of physical object, device, equipment, facility, thing, or what have
you that people use in carrying out some activity that is directed toward
achieving some desired purpose or in performing some function." 13° By
defining the whole system, responsible industrial designers can use this
concept to dearly delineate the parameters of the project to include the
people who interact with the product, as well as the product itself.
The Human Element. Human factors is about designing for people. It
"seeks to change the things people use and the environments in which
they use these things to better match the capabiities,'limitations and
needs of people." 13 'This can be done by first enhancing the
effectiveness and efficiency of activities, which can, for example, be done
by increasing productivity and convenience of use, while reducing
errors. Secondly, it can be done by enhancing certain desirable human
values, including improved safety, reduced fatigue and stress, increased
comfort, greater user acceptance, increased job satisfaction, and
improved quality of life. 132
Stephen Pheasant's description of the characteristics of auser-centred
approach in human factors, which is directly applicable to aresponsible
design practice, includes the following ideas;
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User-centred design modifies the product to fit the
user, rather than vice versa, and is concerned with
people as they are, rather than as they might be.
User-centred design takes due account of human
diversity in attempting to achieve the best possible
match for the greatest number of people so far as is
reasonably practicable within constraints of cost, etc.
User-centred design empirically responds to direct
observations of human beings and their behaviour,
supported by systematic investigations of human
experience.
User-centred design follows an iterative process in
which adesign phase alternates with aphase of
empirical analysis and evaluation. 13
When design considerations take in the widest possible scope of
users, the maximum user-fit is possible. Pheasant remarks that, "it is not
uncommon to find that ergonomic improvements, made for the benefit
of people with disabilities, would also make the products easier and
more comfortable to use by the able-bodied; ergonomic niceties, which
the average person may look upon as inessential, may transform the life
of the less-able user, e.g. the severe neck and shoulder problems of a
middle-aged typist have improved overnight when she [he] was
provided with asuitable raised reading stand." 134
Gregory Daigle notes that Maslow's physiological and safety factors
are the ones most familiar to responsible designers. These factors can be
designed into products. For example he discusses the design of
tableware that can be easily cleaned, and the design of workspaces that
afford the worker privacy. In adiscussion about safety needs he refers
to aspects of human factors design that include visual displays of
information, and human control of systems. His examples include the
design of non-glare work surfaces and employee involvement in the
modification of tools. He also indicates that social interaction is an
important design consideration, such as in the case of aswiveling front
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passenger seat that enables aparent in the front seat to interact with
children in the back seat during long drives. 1,35
Significant Applications. Human factors research is systematic and
information-oriented. It guides the project through the initial problem
definition phase to the establishment of constraints, criteria and critical
aims. It enables the professional to make responsible design decisions.
The research draws from fields like anthropometry, (which uses
collected data about human physical characteristics), and biomechariics,
(which uses data about the mechanics of the human body), as well as
other related fields that are concerned with sensation and perception.
The constraints, criteria and critical aims are, then, used to guide the
design process, testing, evaluation, and follow-up stages of design
projects. 136
The most commonly applied area of human factors is anthropometry,
which "may be simply defined as the measuring of human beings." 137
Depending on the nature of the design problem and the relevant user
population, the human factors specialist chooses adesign strategy. This
strategy will incorporate either static anthropometric data or dynamic
anthropometric data or both. Static data refers to "fixed structural
dimensions of the body" and dynamic data includes "measurements of
reach or clearance made under 'functional' conditions." 138 This data can
be applied in at least three different ways which could include:
designing for the average person, designing for extreme values,
maximizing the accommodated population, and designing for arange of
people, as described in appendix D.
Sanders and McCormick insist that human factors should be
considered early in the design phase, in asystematic manner, due to the
complexity of many technological developments. "Thus, empirical data,
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and hence research, play adual role in the development of systems: at
the front end as abasis for the design and at the back end as ameans of
evaluating and improving thç design." 139 They go on to discuss the
three types of human factors research that can be conducted: descriptive
studies, experimental research, and evaluation research. In all three
cases it is necessary to choose aresearch setting, to select variables, to
choose asample of subjects, and

to decide how the data will be collected

and analyzed.
Descriptive studies collect data about the behaviours and
characteristics of people in asample that is representative of aspecific
population. Examplesinclude surveys of the dimensions of people's
bodies, and of people's expectations as to how aknob should be turned
to increase the value on adisplay. 140
Experimental research aims to test the effects of certain variables on
people's behaviours. Very often simulations of the actual design are
built as three-dimensional mock-ups that can be used in acontrolled test
setting. The variables could be task-related, environment-related, or
subject-related. Once again the subjects are representative of the
population of interest. Examples of this sort of research include
assessing sight lines from inside the cab of avehicle, and "assessing the
effect of seat belts and shoulder harnesses on functional arm reach." 141
Human factors evaluation research assesses the effect of aproduct or
system on the performance or behaviours of the people using it. The
evaluation is based on the critical aims, constraints and criteria
established at the onset of the design project. It is usually carried on
under conditions that represent the actual conditions in which normal
use occurs, with subjects who represent the ultimate users. The designs
are tested and recommendations for improvement are made based on
the information collected. Examples of this sort of research include
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evaluating ergonomically designed life jackets, benefit-cost analyses, and
evaluation of instructions for product use.
These tools are useful in all phases of the product life cycle- the
manufacturing phase, the distribution phase, the use phase, the servicing
phase, and the disposal phase. In every case, the research conducted
provides information of significant importance for responsible design
development.

4.2.2

Product Semiotics
This is an area of industrial design that has recently come into
existence. It developed from the communication science of semiotics, or
semiology, which investigates signs according to their types, to the
functions they serve, to the differences and to the interaction between
them. Product semiotics is an area of applied semiotics. It is another
discipline that focusses on the interaction between people and products;
in this case, with an emphasis on the layers of meaning in products.
Like human factors, product semiotics is not consistently practiced, or
consciously applied, in most industrial design projects. Therefore, it,
too, is arelevant field to study in the search for meaningful approaches
to responsible industrial design practice.
Key Concepts. Increasing attention is being given by designers to the
ways in which product users relate to the objects in their daily
environment, not only their physiological reactions but the psychic and
cultural meaning users perceive in them.

142

The symbolic properties of

form imbue objects with layers of meaning that communicate
information to the user. In her Masters Degree Project, Adams points
out that the product becomes part of asystem of communication, with
the product acting as asign.

143

The meanings, or decodings of the sign,'

are subject to interpretation. Bush says that, "this presents the
opportunity for multiple interpretations, where single semiotic elements
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of the product can have more than one interpreted meaning, depending
on the state of several other factors influencing the communication
system.

"144

Responsible designers must pay attention to the meanings attached
to forms, colours and other aspects of their designs by the users. Bush
notes that failure "to communicate or communicating the wrong idea,
and possibly offending people" is arisk that accompanies.a lack of
interest in this area. 145
In arecent article, Poisson and Landry provide examples that
illustrate their understanding of this communication system as a
systemic paradigm. They see design as existing to enable users to give
meaning to objects. The user-object interface is understood as the source
of desire for experimenting with and coming to know the object. The
emphasis is on the object being self-explanatory, and the competency of
the user increasing with experience. The user is expected to judge the
object according to his or her own objective and subjective criteria, that
relate to its use as well as their own values. The object should be
adaptable to the interpretive capacities of the user. Errors are seen to be
the result of inadequate and incomprehensible objects. This paradigm
seeks to design objects that orient the user towards different uses that
are significant to the individual. The object is viewed as amediator
between the individual and his or her environment, and as

asource of

different experiences depending on the individual. In addition, the
systemic paradigm sees the designer collaborating with the user to
define away of living with the objects. 146 This emphasis on the
relationship between the object and the individual is important for the
responsible design practice.
An example of asimple object that fits into Poisson and Landry's
criteria is aflute, which is not only self explanatory (the keys are meant
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to be pushed), but allows the competency of the user to increase with
experience. The flute is an object that enhances the individual's
subjective experience and capacities through continued use, and
mediates between the user and his or her experience.
Poisson and Landry go on to discuss three levels of function of the
sign-object, all of which are relevant to the responsible practice of
industrial design: "the technical function, which is concerned with the
relationships between the non-human systems, the production function,
which is concerned with the relationships between the object and the
moment of its creation, and the human function, which constitutes the
direct bond between the object and the user." 147
The Human Element. There are anumber of ways that responsible
designers can use product semiotics as acommunication tool that
enhances the relationship between the product and the users. Maslow's
theory of needs provides aframe for discussion in this section.
A sense of safety can result from feeling secure with the use of a
product, from being able to rely on it to perform the tasks the user wants
to use it for, and from understanding the limits or constraints of use.
Donald Norman uses the terms visibility, affordances and causality to
describe some of the tools the designer needs to employ to assist the user
in feeling secure. Visibility is the simple awareness of what things need
to be visible. This insures that there is adear indication of which parts
operate what, and how they operate, in order to give the user an
understanding of how to interact with the product. He uses the term
affordance to refer to the perceived and actual properties of the thing,
primarily those clues as to the operation of the product148 Some of the
examples of affordances include; slots, which are for inserting things
into, buttons, which are for pushing, buttons, of another sort, which are
for fastening, dials, which are for turning, and hinges, which afford
swinging. He also talks about the psychology of causality; an event that
occurs after aspecific action seems to be caused by that action. If the
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user flicks aswitch and alight goes on, it will be assumed by the user
that the switch operates the light.
Belongingness needs are reflected in the fact that products are not
just purchased for their pragmatic utility, but also for their symbolic
value. Solomon and Assael discuss the idea that "products are not
consumed in.a vacuum, but are instead an integral part of consumers'
social lives: within the cultural context, each social role is associated
with particular activities and product groups that influence the purchase
and consumption activity of the user." 149
Esteem needs can be met by products that provide the user with a
sense of self-worth, competence and capability. Self-esteem can be
eroded by poor design. "With badly designed objects- constructed so as
to lead to misunderstanding- faulty mental models, and poor feedback,
no wonder people feel guilty when they have trouble using objects,
especially when they perceive (even if incorrectly) that nobody else is
having the same problems." 15°
Responsible designers can derive semiotic constraints from the user's
knowledge of the world to enhance objectivity, autonomy, pursuit of
knowledge, and aesthetic applications. Constraints can be as simple as
determining the colour for car headlights, or creating acontext for
learning to operate anew product.
Significant Applications. There area number of applications that can
maximize the responsible communication potential between the product
and the user. Donald Bush highlights the "self-sign" as an important
design application. He refers to the non-verbal clues in the design of the
product as communicating information about the product. "This can be
as simple as clearly indicating where and how atool is to be grasped, a
machine is to be activated, acutting edge is to be applied, where cuttings
will be expelled and so on." 151
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Norman suggests that the designer must develop an appropriate
conceptual model for the user that can be easily interpreted, using
information the user already has access to. This requires that the
principles of operation be observable, that all actions be consistent with
the conceptual model, and that the visible parts of the device reflect the
current state of the device in away consistent with that model. At this
point, the idea of using ametaphor to make connections between the
user's knowledge and the object, discussed by Adams, is relevant for
responsible industrial designers. 152 Norman goes on to say that it is
important to simplify the structure of tasks by limiting the complexity
and number of tasks to the capability of the user. There are four essential
relationships that the responsible designer enables the user to determine:
"those between intentions and possible actions, those between actions
and their effects on the system, those between the actual system state
and what can be perceived by sight, sound or feel, and those between
the perceived system state and the needs, intentions and expectations of
the

1,53

Adams advises the product designer to be aware of how the context
of the environment can have an effect on the message that is being
transmitted through the product. "Both the conditions of the
environment in which the product is used (the external context) and the
constitutive conditions of the product itself (the internal context)" are
relevant design considerations. 154
Using produët semiotic considerations to develop the layers of
meanings in the product enables the responsible designer to respond to
the higher needs of individuals. By achieving agood user-product fit, at
the levels of personal interaction and cultural significance, Adams says
that "product semiotic concerns enable the designer to identify problems
that arise from cross-cultural product use and ensure that the product
can be designed to operate optimally regardless of the cultural context in

152 Adams,

Edie, OP CIT, p.14

l53 Norman, Donald A, OP CIT, p.188
154 Adams,

Edie, OP CIT, p.39

56

which it is used." 155 She goes onto say that, "reflecting the culture [may
be] ameans of helping to define the culture, since in making the culture
tangible the opportunity to change it is presented. "
156
Communication between the designer and the users, or sample user
groups, during the design stage and subsequent stages during the
product's life cycle enables the responsible designer to receive enough
feedback to objectively evaluate the impact of design decisions. In
Adams' document, aframework for the semiotic analysis of a
commercial product has been developed. 157 An industrial designer with
aresponsible orientation, who is conversant in product semiotics, can
develop an appropriate model for analysis, derived from Adams or
other related sources, that is specific to the design project.

4.2.3

Environmental Psychology
Environmental psychology is abranch of psychology that focusses on
the systematic study of the relationship between individuals and their
environments. In the 1960's the field emerged in response to
"widespread public perception of the deterioration in the quality of
urban life" and "concern among some design professionals and
psychologists about the effects of the built environment on human wellbeing and

158

The area of interest to the environmental

psychologist is the everyday experience of using designed spaces. It is
does not normally influence the practice of industrial design.
Key Concepts. Environmental psychology is aresearch profession that
prefers to study human beings in their everyday, intact settings. "It does
not ordinarily isolate and arrange behaviour in accordance with the
psychologist's curiosities, but looks at behaviour as it is, with the
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environment playing an integral role in the process." 159 This is
important for the industrial designer who chooses to be responsible to
the real needs of the individual.
The environmental psychologist studies the role of cognition to
understand how individuals make sense of the environment around
them. The professional is "interested in the stimuli that affect
perception; in the spatial properties of the environment that influence
patterns of behaviour; in 'real world' contingencies to which man [and
woman] must fashion acongruent relationship; and in the social
relationships that are facilitated by his [her] use of space." 16 °This
information is valuable for the responsible development of products too.
Environmental psychology assumes that physical surroundings play
an important role in creating asense of meaning in people's lives, apart
from their function merely as facilitators of social action. It sees the
individual as interacting with the environment, both acting upon it and
being influenced by it. The environment is experienced as aunitary field
that includes the total constellation of stimuli-sight, sound, taste, touch,
smell, dearly relevant for the responsible industrial designer.
All physical environments are enIbedded in and inextricably related
to asocial system. The environment frequently operates below the level
of awareness. The "observed" environment is not necessarily the "real"
environment. The environment is cognized as aset of mental images
and symbols which enable people to organize the world in a
recognizable and manageable way. 161 This organization affects the way
people relate to objects too and must be understood by the designer who
responds to people's experiences.
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The environmental psychologist asks:
What information is extracted from the
environment? What spatial properties of external
environments do people understand and use? Is it
possible to recover specific subsets of spatial
knowledge and represent them in aconventional
format that has meaning and significance to to others?
How is environmental cognition related to planning
and policy making? What relationships exist between
environmental cognition and spatial behaviour? 162
Typically, when an environment or object is designed, assumptions
are made about what people are like and how they will react to and
behave in that environment. It is frequently the case- that the stated
purposes of aparticular setting and objects are not met because these
assumptions turn out to be wrong, or because the design itself could not
meet the assumptions; it is also true that settings have unintended
consequences in eliciting inappropriate behaviours on the part of the
user. 163 Therefore, the research conducted by environmental
psychologists is relevant to industrial designers.
The Human Element. Environmental psychology takes individuals
seriously. "Each individual's perception and experiences in the world
about him or her is unique; perceived reality as well as objective reality
guides his or her actions and determines whether the satisfaction he or
she seeks will be achieved." 164 Maslow's physiological needs are of
concern to these professionals because of the overload of stressors in the
environment that can upset an individual's equilibrium. Noise, lights,
traffic, colours, smells, and activities are all stresses that have an effect
on the individual's ability to adapt to the environment and relate to
objects in the environment. Brian Little suggests that, given an
understanding of these factors, environmental designers could design
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environments that are supportive and restorative. Supportive
environments are high in information availability and in legibility and
they foster asense of participation. Restorative environments are those
that foster repose, stimulate intrinsically enjoyable activities, and capture
aperson's attention. 165 Products and other services designed by
responsible industrial designers might benefit from this approach.
Personal space, territoriality, crowding,'and privacy are all concepts
utilized by environmental psychologists that are connected to the
autonomy of the individual over the space in his or her immediate
environment, in terms of protection and preservation of specific
behaviours.
Belongingness needs operate on different levels. The individual is
influenced by the social and cultural contexts within which the 'sociospatial' experience takes place. There are cultural rules that govern one's
position in space, the distances maintained from others, and the
orientation of one's body and posture, as well as one's non-verbal
communications. "Cultural symbols signal the way aparticular place
might be used, the arrangement that suggests intimacy or foririality,
talking or eating, conversation or prayer." 166
Esteem and self-actualization needs can also evolve from concepts
such as privacy and perception. "Privacy can be defined as an
individuals freedom to choose what he [she] will communicate about
himself [herself] and to whom he [she] will communicate it in agiven
circumstance." 167 On the other hand, pèrcéption is an aspect that
depends on what information aperson extracts from the environment or
object, which may be perceived differently by each individual
depending on personal conditioning and cultural circumstance.
Most of the information that environmental psychologists use is or
has been collected through research 'that is conducted on at least three
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different dimensions of contextual scope: namely spatial, temporal, or
sociocultural scope. 168 These levels of research are also relevant to the
responsible industrial designer..
Significant Applications

As with human factors, there area number

of different research methods that can be employed to collect data. A
good research design is one that "(1) identifies the nature of the variables
most relevant to the behaviour under investigation; (2) utilizes the most
fruitful methods for studying this behaviour; and (3) yields significant
information about the behaviour." 169 Environmental psychologists use
some of the research methods which have been described in the
discussion of human factors applications, such as experimental research,
evaluation research, and descriptive research.
Environmental psychologists also conduct exploratory research,
whereby they seek out problems to be dealt with rather than answers to
questions already established. The exploratory researcher is not afraid
to use hunches and suppositions, although he [or she] will have a
general notion, based on his [or her] particular interests, or the direction
he [or she] wants to follow. "Data is more likely to be interpreted from a
personal point of view." 170 Environmental researchers want to discover
what people do, what the spatial relationship between activities is, and
how those spatial relations affect the participants. They also look at how
aphysical environment supports or interferes with behaviour taking
place within it, with the intention of generating data about people's
activities and the relationships needed to sustain them; about
regularities of behaviour; about expected uses, new uses, and misuses of
aplace; and about behavioural opportunities and constraints that
environments provide. 171
As with most research methods, the relationship to the subject can be
obtrusive (in which the subject is aware that data is being collected) or
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unobtrusive (in which the subject is unaware). 172 The researcher may
not even observe the subject, rather the traces of the subject's behaviour.
"From such traces'environment-behaviour researchers begin to infer how
an environment got to be the way it is, what decisions its designers and
builders made about the place, how people actually use it, how they feel
toward their surroundings, and generally how that particular
environment meets the needs of its users." 173
Many architects and designers have claimed that the design of the
environment influences behaviour and recently, the work of
environmental psychologists has substantiated that connection. This is
not to be confused with environmental determinism. When the design
of the built environment and the artefacts in it begins with an awareness
of the needs of those who use constructed environments, then the
responsible design alternatives for meeting those needs can be clearly
pursued. Once aparticular set of design alternatives has been selected,
specific criteria for evaluating its success or failure can be developed,
based on relevant environmental and user behaviour data. In particular,
criteria that emphasize benefits to the user and the fulfillment of user
needs are stressed by social scientists, and are relevant to the responsible
practice of industrial design.. 174
Environmental psychology gives value to the social and
psychological determinants that underlie what have come to be accepted
as physical standards. These include customs, fashion, cultural
preferences, status, taste, and individual behaviour. These standards
don't provide adistinctly measurable guide of 'hard' standards, but a
flexible concept that is meaningful in terms of psychological experience.
"Thus, beneath acertain critical threshold, adequate lighting may be
perceived on the basis of several variables that have little or nothing to
do with visibility, and the use of certain types of furniture (modern
versus traditional, for instance) is likely to reflect cultural attitudes and
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lifestyle." 175 This psychosocial "fit" is especially important in
responsible industrial design projects because it is the feature that can
make the difference between amediocre design that doesn't address
people's needs and an excellent design. that does
4.2.4

Architecture
Unlike the three preceding disciplines, architecture has existed for
centuries. "The view of architecture that [is] taken here is that it is
primarily acertain kind of activity, not akind of building; in the
currently fashionable terms, that it is aprocess and not aproduct." 176
The discussion focusses on the activities of architecture, that occur
within the context of aresponsible design orientation. It explores the
parts of the process that involve the relationship between the user and
the architect in the design of the built environment. (It is important to
note that the opinions in this discussion are not shared, or even
acknowledged, by all architects).
Key Concepts. The skills, knowledge, and experience of the
architecture professional are the primary source of expertise that drive
the architectural project. These can be used to respond to, to educate,
and to involve the users at appropriate stages in the project, in order to
nurture acommitment to their environment. The following ideas are
currently being applied to some architectural projects and are
appropriate for the responsible practice of industrial design:
1. Human dimensions and capabilities—such as locomotion,
sensation, expression of self, and territorial requirements —and all the
physiological, biological, and sociophysical limitations of humankind
are being established as the basis for design.
2. Cultural identity and the fit between users and their environment
is becoming apriority of good architectural design.

175 ItteIson et al, OP CIT, p. 355
176 Heath, Tom, Method in Architecture, p. 1

63

3. User participation at some level of design decision making, and
users' planning involvement, is achieving satisfactory solutions because
the process of architectural design directly involves those affected by the
outcome.
4. Special needs constituencies are being recognized and supported
by architectural design.
5. Choice in design is involving the users; control is remaining with
the designers. 177
Vernacular architecture is the extreme user involvement situation,
where there are no designated professional designers. This occurs in socalled "less developed" places, where the whole family, tribe, or village
joins together to construct dwellings and community structures. The
process not only results in creating the built environment, but also
strengthens social bonds. 178 In "more developed" places citizen
participation programs have begun to appear where needs are identified
and acceptable design objectives are developed. Another concept that
reflects amore traditional view of responding to user needs is that of
Herman Hertzberger. In his discussion of his approach to user-oriented
design, Hetrzberger says,

"[The

architect] must use his [her]

imagination to the full to be able to identify himself [herself] with the
users and thus to understand how his [her] design will come across to

,

them and what they will expect from it." 179 The extent of user
involvement and designer control are relevant issues for the responsible
design consultancy.
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The Human Element. Robert Sommer offers arecipe for responsible
architecture that includes the following ingredients that are also
important for responsible industrial design:
1. A client (individual, agency, or corporation)
who consciously seeks to promote the well-being and
morale of the occupants.
2. Designers who have big ears and are willing to
listen to the occupants. Satisfaction of the occupant
takes precedence over ego.
3., Occupants who are willing to commit
themselves to the hard work of learning enough to
contribute effectively to the planning process. These
same individuals participate throughout the planning
sessions and represent legitimate constituencies of
users.
4. Sufficient time and freedom from pressure for
the designers and the occupants to become
acquainted, learn each other's languages, assimilate
available information, and explore various
alternatives.
5. Information aids and tools that are flexible and
manipulable to increase the realism of the project and
to move it swiftly and deftly from the verbal to the
visual realm. 180
In most projects, the owners, users, and designers all understand the
basic physiological needs that the built environment must meet, such as
features that enclose space, exclude rain and snow, provide thermal
comfort and clean air, etc. In terms of responding to people's higher
needs, "the more people must adapt to their environment to meet their
needs, the less successful the environment." 181 The designer can adapt
the design to the users' needs in the first place, which is dearly
preferable from aresponsible design position.
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Herman Hertzberger has agreat deal to say about empowering the
occupants of his buildings:
The architect can contribute to creating an
environment which offers far more opportunities for
people to make their personal markings and
identifications, in such away that it can be
appropriated and annexed by all as aspace that truly
'belongs' to them. The world that is controlled and
managed by everyone as well as for everyone will
have to be built up of small-scale, workable entities,
no larger than what one person can cope with and
look after on his [her] own terms ....This amounts to a
plea for decentralization, for devolution wherever at
all possible, and for the handing over of
responsibilities to where they belong- in order to take
effective measures to solve the problems of the
inevitable alienation from the 'urban desert.' 182
Sommer also talks about the idea of user-maintained systems, which
are appropriate for i'esporisible product development, in which
apartments, homes, parks, and neighbourhoods are designed to be
maintained by the users. He cites instances where ghetto residents feel
that the parks .don't belong to them, which result in alack of community
effort to restrict vandalism "since the park represents the occupation
army from city hall." 183
Significant Applications. Tools are becoming available that enable the
client to communicate his or her needs and preferences to the architect,
who, in turn, has to communicate ideas and plans to the client and other
professionals involved with the project. These tools range from research
methodologiesborrowed from the social sciences, especially
environmental psychology, to visual communication methods that
clarify physical concepts.

182 Hertzberger, Herman, OP CIT, p.47
183 Sommer, Robert, Design Awareness,

p.

10

66

The cycle of the architectural project can be broken down into four
stages: "feasibility, design, construction, and occupancy." 184 This
discussion focusses primarily on the first and last stages, which
influence both the design process and the construction process.
At the beginning of the project, the task of formulating the program
is often in the hands of professional architects. The decision-making
process begins with asystem of evaluation that helps the architect select
the alternatives that best address the goals of the building owner, user
and designer. 185 A User Needs Analysis (TJNA) is one way to provide
information to develop the design objectives of the building program.
The program sets out the constraints and criteria that guide the design
project.
"Architects and designers have always used existing buil
dings as
models for designing new environments, but ... the social sciences have
provided [them] with aformal way to investigate occupied buildings by
establishing hypotheses of behaviour in physical settings and techniques
that are useful to test these hypotheses." 186 Broadbent discusses the
necessity of viewing the person, the building, and the environment
relationship as awhole and warns against extracting any one variable,
such as lighting, for testing without consideration for the relationship
between all the other variables. 187 .Sommer points out, however, that
"an environmental evaluation can be administered in such away as to
detect fits and misfits, degrees of user satisfaction, levels of building
performance, and the degree of importance of health and safety features
of the environment in question." 188 Sommer believes that the Post
Occupancy Evaluation (POE) should be acondition of the follow-up
process, for aperiod of two to three years after the building is
completed. Sommer compares this process to medical checkups
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following surgery, "where the goal is not so much to ascertain the
outcome of the last operation, but to catch present problems before they
become serious.

"189

The UNA and the POE are models that are relevant

to responsible industrial design.
There is agrowing contingent of architects who incorporate atype of
environmental evaluation into the community or participatory
architecture process. In reviewing the methodology used by the CoDesign group, it is apparent that they effectively involve users in the
information and evaluation process, while keeping control over the
design process. They involve the community to alarge extent in the
initial phases, stimulating discussion about activities, history,
expectations, and priorities. They involve the participants in site
explorations and review of concept designs. 190
Vitruvius' idea of architecture extended beyond the mechanical
aspects of raising abuilding. To his goal of solid structure, Firmitas, he
added that of user convenience, Utilitas, and aesthetic pleasure,
Venustas. 191

These same considerations contribute to the picture of

responsible industrial design, which operates on asmaller, less
permanent scale than architecture, but nonetheless is intrinsically
involved with day-to-day life.
4.3

Conclusions
The investigation into the external forces and professional disciplines
in this chapter was guided by one question: How is this area relevant to
the responsible practice of industrial design? This chapter is acollection
of the significant aspects of each area that answer that question. It is not
meant to be athorough analysis of the character of each one. The
investigation has revealed elements that are similar to most areas, and
others that are unique to each one.
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While most of the areas rely on research, some, like environmental
psychology and human factors rely heavily on the detailed analysis of
elements, like the relationship between the environment and people's
limitations, capabilities and needs. Other areas, like aesthetics and
product semiotics, are more concerned with looking at the messages
conveyed to people by the product or environment. Nonetheless, most
areas are concerned with the context in which interaction occurs,
whether it is by cultivating awareness of environmental issues, as in the
discussion of the environment, or by understanding social influences, as
in the discussions of environmental psychology, architecture and
aesthetics. All areas exhibit people oriented approaches that range from
acommitment to quality over quantity, as in the discussion of
economics, to incorporating the user's subjective values and criteria into
products and environments, as in the discussion of product semiotics,
environmental psychology, economics, and architecture. The next
chapter assifrtilates the many elements into the precepts for aresponsible
design practice.
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5.0

THE DEVELOPMENT
The previous chapter presented aspects of responsible practices in
the disciplines related to, and the forces influential upon industrial
design. This chapter briefly assimilates this information with the
material explored in chapter two. It goes on to develop the theoretical
basis for the Precepts for aResponsible Design Practice, which were
presented in chapter three.

5.1

Synthesis of Elements
The Codes of Professional Conduct establish the ethical philosophy
that guides the practice of industrial design (
refer to 2.2). At this point,
ideals are important and contribute to the ethical stance that clarifies
what responsible position is being taken towards people (
see 2.1.3, 2.1.4,
2.3). Using this stance as apoint of departure, the external forces of
environment, economics, and technology (
see 4.1.1, 4.1.2, 4.1.4) create the
context for an ethical position that informs design considerations. The
key concepts that outline the responsible aspects of the disciplines of
human factors, environmental psychology, and architecture are relevant
here (
see 4.2.1, 4.2.3, 4.2.4).
The responsible ethical stance is the foundation upon which policy is
built (
see 2.2). In the grand scheme of things, responsible policy
identifies what the product is (
see 2.1.1), who the significant people are,
what their involvement at all stages in the project is( see 2.1.3), and what
external forces (
see 4.1.14.1.4) become variables in the process.
Maslow's needs theory (
see 2.3) is relevant here, as is the human element
discussed in each section in chapter four (
see 4.14.2.4).
At this point, the levels at which dialogue must occur fit into a
description of the responsible design practice. The designer must
communicate with the client, the end-user, and other colleagues in order
to efficiently gather and transmit knowledge about the project. The
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levels of dialogue can include visual communication and aesthetic
choices, as enhanced by product semiotics (
see 4.1.3, 4.2.2). The exchange
of information is aprocess that occ'urs throughout the entire project.
As aresult, areponsible design practice must acquire knowledge
that informs the context in which the project takes place (
see 2.1.2), such
as the external forces which come into play (
see 4.1.1-4.1.4), and the
needs of the end-user which are significant (
see 2.3). In order to do this,
the investigative techniques examined in the disciplines of human
factors, environmental psychology, and architecture (
see 4.2.1, 4.2.3,
4.2.4) are relevant. They enable the designer to gather and evaluate
information required throughout the project. This primarily occurs at
the planning phase s(see 2.2) and is referred to in the discussion about
practice.
Following that, implementation processes set the responsible
product development professionals on the path of designing, producing,
and marketing (
see 2.1.2). External forces (
see. 41.1-4.1.4) again provide
the context within which these activities take place. Many of the
significant applications in human factors, product semiotics,
environmental psychology, and architecture are re1evant at this stage (
see
4.2.1-4.2.4).
Finally, the evaluation stage discussed in chapter one (
see 2.2.v)
provides the responsible opportunity to assess the ability of the design
project to fulfill its objectives and enrich the lives of those people with
whom it comes into contact. This incorporates ideals (
see 2.1.4), external
forcs (
see 4.1.1-4.1.4), and relevant approaches (
see 4.2.1-4.2.4), which
culminate in ajob well done, aproduct, environment, or service that
enhances the quality of life of those people who use it or are affected by
its existence, and an increased level of knowledge that can more fully
inform future design projects.
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The Responsible Precepts Model.

ENRICHMENT

KNOWLEDGE

I
MPLEMENTDTI ON

COMMUN I
CRlf ON

IDENTIFICFITION

ETHICS

fig. 3: Responsible Precepts Model
The following discussion looks at each of the constituents of the
Responsible Precepts Model, which is presented again above, with the
intention of clarifying the underlying guidelines that contribute to a
responsible industrial design consultancy. It must be understood that
the Responsible Precepts Model represents an ideal that aconsultancy
can strive towards/ As stated earlier, the- commitment to incorporate
parts of each precept, with an aspiration towards incorporating the
whole model, offers arealistic approach to becoming aresponsible
design consultancy.
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5.2.1

Ethics

Precept I: ETHICS. The responsible industrial design consultancy has a
salutary code of ethics that is responsive to global, regional, and local issues as
they relate to all the people who are in contact with, or affected by its design of
products, services, and environments.
This precept focusses on "the rules or standards governing the
conduct of the members of aprofession," 192 specifically, of aresponsible
industrial design consultancy. It overlaps with the professional codes of
ethics already discussed (
also refer to appendices A & B) Industrial design
isa service in which products, environments and other threedimensional things are created for people. Responsible industrial design
is aservice that responds to people's needs and expectations, rather than
dictates or invents them. As aresult, it is aservice that is dedicated to
non-exploitive design projects, in which all of the people involved are
treated with equal respect and importance, relative to the extent of their
connection to the various aspects of the project.
It is aservice that attempts to make apositive contribution to the
world. This means that the responsible design consultancy is sensitive
to important global issues such as day-to-day environmental
accountability and sustainable development. It also means that the
design consultancy is willing to take aposition on other controversial
issues, based on consideration of the needs of the people who would be
in any way affected by the design project. For example, amoral
dilemma could arise from being offered acontract to design display
panels for anuclear power plant whose existence contributes to the
problems of nuclear waste and potential planet threatening catastrophe.
The responsible design consultancy might decide not to take on the

192 Morris,

William, OP CII, p. 450
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project. It might, however, decide that agood design solution might
jeopardize people and the planet less than an ineffective design solution,
and do it. If this had been the case at Three Mile Island, "numerous
errors and misdiagnoses" might have been avoided. 193 Compromise and
flexibility become the tenets of aconsultancy that is willing to be
responsible to immediate circumstances.
This is also true in view of the shifting economic situation. The
responsible design consultancy is prepared to adopt aposition that
strategically places it within the context of ahumanistic economy. This
may include decisions to keep expenses down in order to minimize
costs, to design products that can be made by poverty stricken
communities in order to recharge their economy, or to donate a
percentage of their time, income or resources to special needs projects.
5.2.2

Identification

Precept II: I
DENTI FI
CFIT 10 N. The responsible industrial design
consultancy has acommitment to the objective, informed identification of:
i) the people who are in contact with or affected by its design of products,
services, or environments.
ii) the purpose of the designs in relation to those people.
This precept is based on the commitment to identify and understand
to whom the industrial designer is responsible, and in that context, what
the purpose of the design project is. The responsible industrial design
consultancy is willing to thoroughly discern the needs, expectations and
capabilities of their clients, the end users of their designs (who may or
may not be the clients), their colleagues (who may or may not participate
in the project), and any other people upon whom the project may have
an effect. This includes the ability to be accountable for interpreting
these needs, both actual and perceived, and for viewing them in alarger
context that allows for the evaluation of their positive and negative

193 Norman, D., OP CIT, p. 128
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effects. It is important to note that this precept places emphasis on
responding to individuals instead of imposing the designer's
unsubstantiated points of view, however well-intentioned, upon them..
"It does not preclude, however, the designer's role in expanding the list
of possibilities or pointing out opportunities previously overlooked." 194
Previous chapters have looked at how this commitment influences
related professions and cross-professional influences. For example, the
effects of the diversified economy support the objective of
understanding the needs of targeted individuals or groups of
individuals. The responsible industrial designer would be wise to
incorporate the user-driven approaches of human factors and
environmental psychology throughout the design project. In fact, this is
the place where Maslow's needs theory can operate as aframework for
gathering information and challenging the views already held by
individuals. 195
This precept is subject to fine tuning that reflects the focus of the
consultancy. It could include aspecification that is oriented to a
particular type of client/ user, such as in the case of the American
architecture firm of Katrin Adam; "We want to create [an organizational]
structure which makes the skills of the architect available to those most
in need." 1%

The fine tuning may have to do with collegiality, such as in

the case of The Body Shop, where childcare is an employee need that is
taken into consideration. "Since childcare is afamily responsibility, The
Body Shop as afamily company believes it has aduty to share that
responsibility by offering parents with young children the option of
being able to work without the continual worry of inadequate
childcare." 197

194 Taylor,

Dale, comment
needs theory may or may not always be culturally transferable.

195 Maslow's
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5.2.3

Communication
Precept III: COMMUNI Cliii ON.

The responsible industrial design

consultancy depends upon effective, open, and honest communication between
all the people who are in contact with or affected by its design of products,
services, and environments.
The responsible industrial design consultancy is concerned with the
effective exchange of information at all levels of the design project. This
exchange can occur through spoken words, written words, signs, visual
displays, and unspoken actions. In gathering information about the
project, the designer must communicate clearly with the clients, users,
colleagues and any other people who might be affected by the project.
The implications of this principle are that communication actually
facilitates positive input and output at all levels of the project. This, in
turn, means that hidden agendas, misrepresentation and manipulative
communication are inappropriate in aresponsible design office.
Communication is the mediator between knowledge and
implementation. Gathering and having knowledge are dependent on
communication skills that are focussed, direct, and thorough.
Translating that knowledge into action requires asimilar set of
communication skills that minimize misunderstandings and clarify
intentions and expectations. The dearer the communication, the more
effective the transmission of knowledge, the more feedback the
designers receive, and the more expeditious the design project. Good
communication is also about honesty, whether that means that the form
of the product honestly conveys its function, such as the simple design
of abutton that, when pushed, atually causes abell to ring, or that
potential users are informed that Tibetan child slaves were forced to
manufacture certain toys made in China.
The responsible industrial designer has the opportunity to
communicate with the people who come into contact with the design
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project through visual, aural and tactile means. Product semiotic
considerations play an important part in the ability to communicate
positively in non-verbal areas of the design project. Aesthetic treatment
of design projects is also an important communication feature.
Companies like Philips in the Netherlands place an emphasis on
broad range communication. When Robert Blaich became the head of
design at Philips he initiated acommunications strategy that included a
newsletter, discussion groups, "harmonization councils", and speaking
engagements within the company. 198 In addition, Philips Corporate
Industrial Design department addresses product communication issues
through aesthetic considerations that range from user fit to visual
information.
5.2.4

Knowledge
Precept IV: KNOWLEDGE. The responsible industrial design consultancy is
prepared to develop methods to gain the knowledge necessary to enable it to
respond to the people who are in contact with or affected by its design of
products, services, and environments.
The American Heritage Dictionary defines knowledge as;
1. The state or fact of knowing. 2. Familiarity,
awareness, or understanding gained through
experience or study. 3. That which is known; the sum
or range of what has been perceived, discovered or
inferred. 199
The responsible industrial design consultancy is prepared to gain the
knowledge necessary to enable it to respond to the other precepts. This
entails undertaking empirical research to clarify the purposes of the
project, the context in: which the project takes place, the implications of
the project, and the external and internal relationships of the project. In
other words, the research could include such extensive studies as

198 PoweII,
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product and technology assessments (
see 4.1.1), key informant interviews
(where people with specific knowledge relevant to the project are
formally interviewed), focus groups (where guided discussions with
participants at various levels are conducted), and other empirical
research methods, previoUsly discussed( see 4.2.1, 4.2.3 and 4.2.4).

200

These methods can be developed or borrowed from human factors,
environmental psychology, post-occupancy evaluation, consumer
behaviour, and user-needs analysis methodologies.
One unique corporation that employs empirical testing is The Little
Tykes Company in Hudson, Ohio. The company provides on-site day
care for employees' children and, in turn, has the opportunity to test toys
on real end-users. The testing takes place in the child care centre as well
as at home. Occasionally prototype toys are sent home with the
children, and parents are asked to take notes on how often their children
play with the toys, and how the toys are used.201 Needless to say, it is
beyond the scope of most design consultancies to have such constant
access to atest group. It is, however, essential that acommitment to
acquiring knowledge be supported by the ability to do so.

5.2.5

Implementation
Precept V: I
MPLEMENTFITI ON. The responsible industrial design
consultancy is willing to implement programs, procedures, and policies that
allow for continual renewal Of its commitment to all the people who are in
contact with or affected by its design of products, services, and environments.
This precept is concerned with implementing processes that ensure a
responsible orientation in the design practice. The nature of the actual
design process can be enhanced by setting up affirmative procedures
that are responsible to all the people who are in some way connected to
the design project. These can be as pimple as designating the extent and
timing of user involvement in the project, such as in participatory
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architecture projects(see 4.2.4). It can include setting up criteria for
dealing with each phase of the life cycle of the product or service being
designed that draws from human factors research, product technology
assessment, environmental and economic concerns. This may involve
establishing structures that support responsible initiatives, such as
environmental committees and design advocacy representatives.
At this point the ground rules are in place for the types of projects
that the consultancy is wfflirig to take on, the types of clients and/or
users the consultancy wants to deal with, and the level of compromise
the consultancy is prepared to make. For example, Katrin Adam's firm
is committed to reinforcing "others in the pursuit of gaining control of
their housing situation and their environment." 202 Adhering to this
principle, her firm takes on housing projects for impoverished New York
City clients /
users at substantially reduced rates. However, the
compromise is that the firm must also take on anumber of exclusive,
elite clients (whose ideals they are often opposed to) in order to support
its primary orientation.
A corollary of this precept, which in industrial design circles, is not
insignificant, is the determination of the relationship between aesthetics
and function. This may be referred to as the styling question. As a
responsible industrial design consultancy, policies about the aesthetic
treatment of products must evolve out of an understanding of the needs
of the users. This concern is also dependent on the time at which the
industrial designer begins to participate in the project. The responsible
consultancy may set up the.ideal of working on projects from inception
to completion, and beyond in order to actively ensure responsible
product design. This may, for example, preclude later phase design
contracts where the bulk of the engineering and functional-decisions
have already been made with little regard for human factors
considerations.

202 McQufston,
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5.2.6

Enrichment
Precept VI: ENRICHMENT. The responsible industrial design consultancy
has as its ultimate goal, the enrichment of the lives of all the people who are in
contact with or affected by its design of products, services, and environments.
Finally, the last precept that guides the responsible industrial design
practice is the commitment to enrich the lives of those people who are
touched by the design projects. This commitment is reflected in both the
quality of life that is affected by the existence of the product, service or
environment designed by the consultancy, and the levels of personal
empowerment experienced by those people who are in contact with the
designers and the design output.
The responsible design consultancy is willing to examine the
commonly held values and attitudes that have abearing upon the
context of the design project. It is prepared to change them, if necessary,
to better respond to the needs and expectations of all the people who are
affected by or participating in the design project. In this way, the output
of the design group can become the mediator between the end-users and
their environment. The value added by design decisions can imbue
meaning in the object-user relationship that enhances the user's
experience in the world. This commitment can be applied to decisions
as wide ranging as rethinking the system by which the elderly open
doors or adding alayer of humour to the aesthetic treatment of ateapot.
Clearly, the techniques of environmental psychology combined with
human factors and product semiotic considerations equip the
responsible design consultancy in this initiative.
Not only can responsible design empower users to feel in control of
some of their experiences in the world, but, responsible designers can
also educate people about design. Industrial designers have ahighly
developed sensitivity to the physical environment, whether it is at the
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scale of small objects, larger three-dimensional environments, graphics
or other visual, audio and tactile artefacts. The responsible industrial
designer is willing to translate this understanding into terms that are
comprehensible to people who are affected by, or participating in,
design decisions. This could take place through an educational process
initiated by the design consultancy in the form of seminars, information
sessions, advocacy groups, demonstrations, discussions, or audio-visual
displays. As people become more aware of the effects of threedimensional design decisions in their lives, their needs, wants and
expectations would become more enlightened. This, in turn, would
enrich the whole precepts model.
5.3

Conclusions
The precepts presented in this MDP are unique in their orientation
towards clarifying responsible behaviour in the practice of industrial
design. There have been other champions of the responsible path in
industrial design, such as Victor Papanek who emphasized
environmental and social responsibility

203

and Hemy Dreyfuss who

employed human factors criteria in designing for future users. 204 There
have not, however, been any champions who have provided simple
guidelines that address many of the controversial issues facing designers
in the 1990s.
These precepts are meant to start where the Professional Codes of
Conduct leave off. In fact, initially, they overlap with them in order to
emphasize the importance of establishing an ethical philosophy. They
are meant to be applied through iterative phases, which eventually form
adosed cycle, in which the whole set of precepts is enriched by the
experience of integrating some or all of the precepts into the professional
practice of industrial design.

203 Papanek,
204 Freeze

Victor, OP CIT
and Powel
l, " Design Management Lessons from Henry Dreyfuss",

p.

17

81

PRECEPTS AND STRATEGIES
OBJECTIVES FOR A RESPONSIBLE DESIGN PRACTICE
PART II: STRATEGIES
• The purpose of Part II is to provide amap of strategic choices that
can be used for design development projects, based on the precepts for a
responsible industrial design practice.
Chapter 6: The Case Studies
The objectives of the sixth chapter are to:
1. Introduce the three design projects that provide the primary
illustrations for the strategies in chapter five.
2. Provide asequential overview of the development of each project.
3. Indicate the limitations of using these projects as examples.
Chapter 7: The Strategies
The objectives of the seventh chapter are to:
1. Outline design development strategies for each of the precepts
that can be applied to the design of products, environments, and
services.
2. Illustrate these strategies with examples primarily taken from the
three design projects discussed in chapter four.
Chapter 8: The Implications
The objectives of the eighth chapter are to:
1. Discuss the implementation of the strategies.
2. Identify positive and negative aspects of the precepts and
strategies.
3. Discuss the implications of the precepts and strategies for the
practice of design.
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6.0

THE CASE STUDIES
This chapter briefly outlines the cases that are used to provide
illustrations for the discussion of strategies for aresponsible industrial
design practice. The strategies, which are derived from the precepts that
were developed in Part I, are best illustrated with examples. In the
following chapter certain aspects of each case, which may or may not
have been described in this chapter, are used to illustrate the discussion.
The studies are presented below.

6.1

Sunnvside School
In 1991 the author began aproject (
see Appendix Efor photos) that
involved the concept design of entrances to elementary schools in
Calgary, in an effort to develop an entrance model appropriate for its
uses and users. As the project was hypothetical, the design potential
was totally open ended. Initial investigation led to the idea that a
generic entrance concept could be developed that might be applicable
for new schools, as well as for retrofitting older schools. In the
formation stages, conversations were conducted with School Board
authorities, informal observations were made of the activities at the
entrances of four different schools, and asingle person, week long,
intensive design development process (called acharette) took place.
At the end of this gestation period, it was decided to focus on the
entrances to aparticular school in order to develop ameaningful design
intervention that could, perhaps later, be translated into amore generic
format. The entrances of Sunnyside School were chosen, with the
intention of developing aproposal for retrofitting them, to accommodate
current and future uses. Observation.and casual discussion at
Sunnyside School revealed that each of the four entrances to Sunnyside
had different uses and user groups.
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To simplify the project, it was decided to focus only on the children's
entrance in which the following parameters would guide the project:
i) A body of knowledge would be developed to set up the
constraints and criteria for the design of the children's entrances to
Elementary Schools.
ii) A formal concept, informed by the established constraints and
criteria, would be designed for Sunnyside Community School.
Following that, research was conducted into the conceptual
framework within which education takes place. This included looking
at cultural values, social values in education, and the nature of school
buildings. The next phase of research focussed on the practical
considerations facing designers of children's entrances. It looked at the
effects of location, climate, history, and community, as well as
conceptual characteristics of entrances. Following that, the research
identified the users, looked at some relevant characteristics about the
users, and at human factors considerations. The research then focussed
on the physical features of the entrance environment; spaces, forms,
spatial relationships, and other details. This information formed the
basis for the actual constraints and criteria for Sunnyside's children's
entrance (see Appendix F).
The Design Brief was established and design activity began. Thirty
to forty sketches were done of possible concepts, or details of concepts.
The author selected several interesting versions, in consultation with
other designers and constructed amodel of the existing school entrance,
into which these conceptual variations could be placed. The model
concentrated on concepts for the doors, the circulation, and storage at
the exterior, transition, and interior areas of the entrance. The three
sketch model concepts—entitled the bridge, the gully, and the rocker—
were presented to small groups of students, teachers, and parents for
their comments (
see Appendix E). As phase Iof the project came to a
close, the feedback from the participants was being incorporated into the
next round of detail design considerations for the children's entrance.
The project did not proceed any further.
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The Cyclone Grinder
In Liberation Management, Tom Peters presents the story of the redesign of Ingersoll-Rand's (IR) cyclone grinder. 205 His description is
paraphrased in the account that follows (
see Appendix Kfor photos). A
recent conversation with Jim Stryker, the Manager of Product
Development at IR, confirmed the story and provided up to date
details. 206
In November 1987, Jim Stryker, then marketing manger of IR's
business and industry development was instructed, by the sales and
marketing vice president of the IR Power Tool Division, to improve IR's
air-powered grinder. Stryker became the manager of Operation
Lightning, and called ameeting, in December 1987, of divisional
manufacturers, product engineers, marketers, and sales people to make
it dear that they would all be involved in engineering issues from the
start of the project. By March of 1988, afive-person, full-time, product
development team was formed, with representatives from IR's
marketing, engineering, manufacturing, sales, and purchasing functions.
The team members relocated in the engineering area of the Athens plant.
They immediately met with four of IR's top ten grinder distributors in
Atlanta to formulate goals. They spent days discussing general design
objectives for the project. The team experience included extra-curricular
activities such as the April 1988 barbecue at Stryker's home, one of many
strategic tactics. Although the objectives were still unclear at that time,
the team agreed to make visits to several end users, anew product
development activity which had never been done before at IngersollRand.

205 Peters,
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All of the team members observed workers using the existing
grinders, witnessing user needs firsthand. By May, the team members,
who had become passionately involved with customers across the
country, recognized that the outside of the tool was the

rojectts number

one priority. This resulted from meeting with Group Four, an industrial
design firm that had begun working on the project shortly after the
initial Operation Lightning team was formed. They generated twenty or
thirty design concepts over atwo week period. In June, Group Four
followed their concepts up with five styrofoam models of the designs
that had been selected by the team. From these, two were chosen—one
for its revolutionary aspects and one for its conservative aspects.
Materials were considered and the whole team got involved in
comparative testing of their durability. A composite polymer was
chosen, and the idea presented to the same four distributors, from the
Atlanta meeting, in July, 1988, who were interested in it.
At this point the team members became intensely involved with the
major suppliers of the composite material and the abrasive grinding
pads for the grinder. Months were spent working creatively with these
manufacturing partners to develop the composite material and acolourcoding scheme for the pads. Late that summer atwo day "design-formanufacture" seminar was held for the core team members and line
workers, and anew plan for moving from prototype to full-scale
production was developed.
Between the December 1988 meeting with the four distributors and
April 1989, prototypes were tested on site by key customers until the
final version was presented at the distributor's conference in Scottsdale,
Arizona in 1989. The new product was received with enthusiasm, and
the process changed W's approach to product development.
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6.3

The Eau Claire YMCA
In the winter of 1991 the author chose the Eau Claire YMCA building
in Calgary as the site for apost-project investigation (
see Appendix Gfor
photos). The building had opened in 1988, and had been in use long
enough for users to have accumulated considerable experience with the
building. The initial design analysis was loosely directed, after choosing
aspecific user population, towards discovering potentially relevant
building areas that might need to be improved. Simple questions
framed the pursuit: "Is the Eau Claire YMCA building easy for the
elderly population to use? If not, what changes could be made?"
The first step taken was to conduct aliterature search that would
reveal the characteristics of the elderly population in general, and
identify the resultant design needs. This research determined the
following relevant areas of information about elderly populations; aging,
psychological change, motor control, fitness, vision, and hearing. The
characteristics of these areas that are relevant to design considerations
were identified. Following that, the focus shifted to literature about
designing for the elderly. This involved reviewing information about
building areas that are generally of importance in designing for the
elderly and determining relevant design parameters. These areas
included wayfinding and signage, doors and entries, ramps and stairs,
handrails, and seating. At this point the constraints and criteria for
analyzing the existing building were established (
see Appendix H).
The author, using the constraints and criteria as guidelines, set out to
determine which, if any, areas of the building could be redesigned to
improve its use for older users. It was decided to evaluate the entrances,
circulation and waiting areas against The constraints and criteria. The
areas found to be in need of improvement were the south entrance and
the lack of seating in the central stair passage. While the literature
search was being conducted, aseries of key informant interviews took
place to determine the intention behind the building and how it actually
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functioned on adaily basis. Once all of this information was compiled, it
became obvious that real user input was needed:
A Post-Occupancy Evaluation questionnaire (
see Appendix I) was
developed to research the characteristics of the users and the areas under
consideration. This questionnaire was distributed in person at agroup
meeting and also by mail to elderly user-members. The results of the
questionnaire led the author to conclude that the south entrance was the
appropriate site for adesign intervention because it had the most
elements that were questionable in terms of satisfying the elderly users'
needs 90% of the time. Specific guidelines for adesign intervention were
developed. Following the research stage, initial design development of
three design concepts took place, ranging from minimal intervention to
radical intervention which illustrated possible changes to the existing
building. At that point, the project came to an end.

6.4

Conclusion
These case studies provide examples of how to build aresponsible
product design practice using the precepts developed earlier. The cases
focus on different types of projects that designers of products,
environments, and services might be presented with. They certainly do
not cover the scope of possible design projects, but they do encompass
the methodologies and ideological orientations that initially contributed
to the development of the precepts. In some cases, it will be seen that
the absence of certain important considerations serves to highlight
responsible design practices. The following chapter draws from these
cases as much as possible, and, where these cases are weak, employs
additional examples from professional practice to clarify strategic
opportunities.
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7.0

STRATEGIES
This chapter sets out amapping of strategic approaches that could be
employed to make design projects, consultancies, and any businesses
involved in the design of products, services, or environments more
responsible to people. The available literature about strategic planning
is extensive, ranging from traditional, with afocus on financial growth
oriented objectives, at one end of the continuum to afocus on
environmental objectives at the other. The orientation of this discussion
emerged primarily as asynthesis of responsible approaches existent in
disciplines that relate to industrial design, secondarily in response to
information found in management literature.
While strategy is aword that is usually associated
with the future, its link to the past is no less central.
As Kierkegaard once observed, life is lived
forward but understood backward. Managers
[designers,manufacturers, etc.] may have to live
strategy in the future, but they must understand it
through the past. 207
Strategy, for the purposes of this discussion, is best described in
Migliore's terms as the "broad course of action selected from among
alternatives

•"208

In this section, the precepts developed in Part I

provide the framework for aresponsible course of action, which is
further broken down into tactics that are illustrated by examples that
have occurred. These strategic approaches should seem simple, even
obvious. In fact, Tom Peters refers to W's Operation Lightning findings
as sounding "trivial," when," they were 'revolutionary' by normal
standards." 209 It is often the trivialities which are overlooked, and that
have the greatest potential to contribute to significant change.
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Therefore, this chapter is intended to be used in the following ways:
1. It can be asource for new or alternative approaches.
2. It can be referred to when developing short-, medium-, and longterm strategic directions. In Winning By Design the authors point out
that the same strategies had different levels of significance at different
times for each of the companies in their study. Over half of the firms
were "prepared to invest in the long term in expectation of greater
benefits." 21 °
3. It can be used as ameasuring instrument for evaluating current
practices, and as the mirror in which to recognize strategies that are
already in place. Mintzberg says that once the effects of patterns that
have been identified are apparent, "those that prove useful can be made
deliberate and be incorporated into the formal strategy."211
4. It can be astarting point for establishing the gap between current
tactics and future ones. Garbutt says that "this provides the basis for
preparing an agreed action plan" that answers the question of how to
bridge the gap between the current situation and the desired future
position. 212
The Responsible Precepts and Strategies Model in figure 4
summarizes the strategic approaches for each of the precepts, which are
elaborated upon in this chapter. Throughout the discussion that ensues,
tactics are highlighted that take the precepts out of the altruistic,
theoretical realm and into the realm of real possibilities.

210 Walsh, Roy, Bruce, Potter, Winning By Design,
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fig.4: Responsible Precepts and Strategies Model

7.1

Ethics
Precept I: ETHICS. The responsible industrial design consultancy has a
salutary code of ethics that is responsive to global, regional, and local issues as
they relate to all the people who are in contact with, or affected by its design of
products, services; and environments.
Precept Iimplies that the consultancy is not only informed about the
influences of external circumstances on the people involved with their
project, but that it is also prepared to take an ethical position on
environmental, aesthetic, economic, and /
or technological choices that
affect the design project.
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Exploring the role of ethics as the source of both
good design and good business also provides
designers with an opportunity to move beyond
making their work awkwardly fit the technological or
financial determinism that still dominates most
corporate thinking. It offers apossibility of designers
justifying themselves in their own terms, and in the
only way that makes long term economic and
environmental sense: in design's impact on people
and their lives. 213
Therefore this section looks at examples of ethical positions that
guide design decisions in the following areas; user-oriented design,
environment, aesthetics, economics, and technology.

7.1.1

User-Oriented Design
The tactic of designing to accommodate the user recognizes human
diversity, and begins with becoming acquainted with the users. This
ethical stance is derived from the Ergonomics/ Human Factors focus on
user-centred design (
see 4.2.1). It sets up the strategic focus in which the
people using the product are taken into consideration.
USER-ORIENTED
DESIGN

User contact

User participation

Priorizing needs

fig.5: Ethics: User- Oriented Strategies
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USER CONTACT.. Quite simply, this tactic refers to becoming
acquainted with the users. At Sunnyside School, this approach led to
observation, and casual discussion which provided an understanding of
who the users were. Further research revealed their needs and
expectations. In fact, showing the users the concept models helped to
verify the conclusions made about their behaviours. For example, one of
the concepts at Sunnyside provided an interior nook that could be
separated from the rest of the interior space and was accessible from the
outside, as well as the inside. It could be used as adry, warming area in
times of inclement weather. The children responded especially well to
the idea. Their response made it evident that incorporating it into the
final design solution would address their needs and expectations,
regardless of which of the three concepts were developed.
In Operation Lightning, at Ingersoll-Rand, user-oriented tactics
changed JR's product development procedures. In the past, the
marketing manager or the production manager would make customer
visits and report back about what the customer wanted. This time the
whole team observed the customers with their own eyes. Brian McNeill
reported on how important it was to find out what the customers really
needed:
What we found with the grinders is that we had
about ten customers within acustomer. It wasn't only
the [person] that used the tool; it was his [or her] boss
who was concerned about productivity; it was the
quality manager who was concerned about quality; it
was the safety [person] that had to make sure there
were no accidents; it was the plant manager that had
everybody under his [or her] responsibility; it's the
nurse who takes care of the people who get hurt; it's
the purchasing agent; it's the distributor who has to
buy our product; it's the distributive [salesperson]
who has to go out and sell it, and the list just goes on,
and on. 214
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At the Eau Claire YMCA the user-oriented approach made it clear
that it was necessary to talk to the users. Accordingly, meetings with the
elderly were held and questionnaires handed out. The optimum
situation would have included observing the users in the building.
However, since the elderly users only represented asmall percentage of
the total user, population, that activity would have been too time
consuming. Therefore, the information about users' needs, capabilities,
and expectations was filtered through their own biases, without
corroboration through observation.
Although each project was different, the user contact in each case
•
provided significant information that contributed to the ability to
develop auser-centered design. This is one tactic that falls into Peters's
strategy of "customerizing" where the design evolves as aresult of the
ability to respond to the "customers' " needs. He says that it leads to
"more involving,, more rewarding work" for the service providers and
more satisfaction for the customers. 215
USER PARTICIPATION. The tactic of user participation derived from
Architecture (
see 4.2.4) provides the opportunity to take aresponsible
position as to what extent the users or other relevant individuals should
be involved in the design process. For each consultancy the strategic
decision about its' own level of comfort with user participation is
unique. It could mean that the users are fully incorporated into the
design team on afull-time basis. Or that they are consulted at various
stages in the design process. The level of user participation may depend
on the level of articulateness of the client/ user. Therefore, client
participation may involve arelated educational process to bring
everyone to the same level of understanding.
At Ingersoll-Rand there was an up-front commitment to bring
diverse individuals "on board." Initial meetings involved asignificant
component of equalizing everyone's knowledge base so that they had
"shared concerns.

,216

Stryker said that "the concept of something that
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is demonstrably better [that] was going to win and win big, and not just
eke out avictory, carried us through the whole process." 217
On the other hand, the projects at Sunnyside School and the Eau
Claire YMCA were cases where the designer was completely in charge,
inviting participation at specific times, under controlled circumstances.
At the YMCA participation was primarily in the form of responding to
specific questions, on questionnaires and in interviews. At Sunnyside,
small focus groups responded to questions, while observing concept
models (
see Appendix E). These tactics allowed for more control over the
design process than the JR approach, but sacrificed vision due to the
limited input.
It is important to note that the diverse individuals in the IR case were
"insiders" in the project development process, even though JR did
expand the concept of "insider", it did not include the end-user of the
grinder. That expanded concept of participation generated agreat deal
of enthusiasm which kept the project going. Whereas, in the other two
projects the separation between "insider" and "outsiders" was dearly a
disadvantage. In Creating Value for Your Customers, Band considers
customers to be external, as well as internal participants in the "service".
He also points out that the more everyone helps "each other perform
their jobs effectively," the greater the potential to be responsible to the
client. 218
Marketing literature also provides abundant tips on how to identify
customers needs and expectations. In Front-Line Customer Service, Carr
describes the case of Micro Center, acomputer retailer. In "their pursuit
of customer feedback" Micro Center provides each purchaser, at the
point of sale, of anything, with three postage-paid cards. 219 One card is
a "mailing list request form", one card asks what "new product or
service" the client would like to see, and one card invites the client to
"help us get better for you".

220

This last card actually asks the customer
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if they would like to share their comments and suggestions in agroup
discussion. While this marketing tactic appears to occur once the
product is on the market, or, at the end of the product development
process, it actually enables the company to access information that
would be beneficial in anew product development cycle.
PRIORIZING NEEDS. Another user-oriented tactic that is important to
consider is priorizing the user's needs. This includes clarifying the
extent to which the users well-being and morale can override other
variables in the design decisions. For example, at IR, the cyclone
grinder's predecessor worked well enough with speed ratings stamped
on the casings. In the view of IR's product development team, it didn't
work optimally enough for the well-being of the end-user. Therefore,
significant time, energy and resources went into improving the system
for communicating speed ratings. In this case, "quality of life" became
an essential consideration.
At Sunnyside and the YMCA there had not been any. complaints
about the entrances prior to the beginning of the design projects. Once
research began, however, it became evident that the uneven paving
stones at the YMCA entrance created abalance problem in slick weather,
and that theft and the desire for aplace to secure belongings were user
concerns at Sunnyside. Cottle discusses the concept that the client has
an invisible report kard, upon which performance is evaluated, and goes
on to point out that empathy is an important consideration requiring
"commitment to the client and involving understanding the client and
knowing his or her personal needs and specific requirements." 221
7.1.2

Environment
Establishing the level of environmental commitment that underlies
the design project, and the strategic approach of the consultancy prior to
beginning aproject can clarify controversial issues before they surface.
Designers can adopt the American Design Council Principles on

Cottle, David W., Client-Centered Service: How to Keen Them Cominci Back for
More,p.38

221
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environmental issues (
see Appendix Q. They can also develop astrategic
commitment to work towards phasing in environmentally conscious
tactics on aregular basis. It may be amatter of trade-offs, such as
focussing on the life cycle variables of the actual project, rather than
"greening" the office.m Dorothy Mackenzie points out that the pursuit
of environmental objectives" may clash with other demands: making a
product quieter or cleaner may result in its being heavier or less
efficient." 223 Is the designer prepared to meet environmental issues in
product development head on, or to avoid confrontation by choosing
clients whose projects he outside of those issues? In the three case
studies, there are few examples that illustrate environmental concerns,
therefore the following discussion includes other examples where
appropriate.
ENVIRONMENT

Commitment
Level

Time frame

Choice of clients

fig. 6: Ethics: Enuironment Strategies
COMMITMENT LEVEL. The level of commitment can vary from
extreme awareness of and attention to environmental concerns to a
superficial acknowledgement of them. In the Ingersoll-Rand project
there is no mention of environmental concerns. Stryker confirmed that
JR did not have, and still doesn't, any environmental policy in place. 224
What inspired the industrial designer's recommendation to move from a
metal housing to plastic? Was it simply acost benefit or was it
environmentally responsible? Zaca Inc. is one company that did

222 '
greening" refers to the process of making something more ènvironmentafly

conscious.
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consider the significance of using plastic in its SPACECAB medicine
cabinet. The switch from metal to plastics enabled the company to
"reduce and control the waste and pollutants in the environment;
conserve and maximize the use of material resources; and promote
awareness of ecological issues and responsibilities."225
At Sunnyside School, initial research indicated that it would be best
to avoid choosing materials for the interior of the school building that
outgas, to minimize adverse effects on the children's health. This was
still relatively unimportant at the concept stage, but would become
important at the detail stage, because the materials used would impose
their own physical constraints on design configurations. The YMCA
project did not include environmental concerns in evaluating the
suitability of the building for the elderly.
Mackenzie's discussion about the environmental problems caused by
architecture through the greenhouse gases produced by the use of
energy in buildings and the negative impact on the local environment,
makes it dear that these issues could have been addressed more
thoroughly in the last two projects. 226 However, she goes on to note that
"the ability of architects or designers to influence environmental impact
is directly related to how early in the planning of the building they are
involved, and whether the work is an entirely new building or a
refurbishment."227 This view provides some justification, after the fact,
for the minimal attention paid to environmental concerns at Sunnyside
School and the YMCA.
TIME FRAME. This tactic refers to the timing of adding
environmentally conscious activities into the design practice, or
removing environmentally harmful ones. The conception of Zaca Inc.
illustrates the tactic of timing in implementing environmental concerns
into the product development process. Zaca Inc. was begun by Bill
Aisley, two years after he sold his family medicine cabinet industry

Foster, David Alan, "The SPACECAB Medicine Cabinet: Putting the Environment
First", p. 31
226 Mackenzie, Dorothy, OP CIT, p. 38
227 1B1D, p. 38
98

which had produced metal cabinets under environmentally hazardous
conditions. The research Aisley conducted prior to forming Zaca
enabled him to include clean-air and asafer 'environment for his
employees in the mandate of the new company. Foster praises Zaca for
being "an ethical company that can address social and environmental
responsibility and safety issues."228 This case is an extreme example of
changing to more environmentally aware processes in one giant step. It
is, perhaps, more realistic to slowly phase in changes.
CHOICE OF CLIENTS. The decision to design for clients who are
conscious of environmental issues can simplify adesigner's commitment
to the environment. The NMB Bank in the Netherlands, designed by
Alberts and Van Huut, is an example of adesign project where
environmental concerns were priorized by the client.229 In this building,
energy efficiency, extensive use of natural materials and natural light
sources are some of the results of the early integration of environmental
concerns in the design project. Mackenzie says that it "represents one of
the most imaginative attempts at bringing together human and
environmental concerns with those of flexibility, efficiency and low
operating cost." 230 The company has indicated that employee "absentee
rates have fallen, and prospective employees cite the new building as
one of the major reasons for wishing to join the company." 231

7.1.3

Aesthetics
The strategic approach to the aesthetic treatment of products and
environments can be established at several levels. First the relationship
between style and function is important. Second the range of aesthetic
treatments must be considered. Third it is important to clarify whose
aesthetic appreciation will influence the design project: the designer's,
the client's, or the user's.
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AEHETICS

Style & function

Range of concepts

Whose aesthetic

fig. 7: Ethics: flesthetics Strategies

STYLE AND FUNCTION. The tactic of determing whether style or
function, or both will be important in the design conception is one that is
important early in the design project. The starting point for developing
the new cyclone grinder was to look at competitor's models and IRs old
model. Nonetheless, innovations in style actually arose from'
observation of the users interacting with the grinder. Group Four
radically redesigned the shape of the housing from a circular to aDshape, and the shape of the levers to more comfort-oriented and
ergonomically suitable ones. It added the flared end which replaced the
mounds of masking tape workers had been Wrapping around the
handles of existing grinders.232 The result of this connection between
style and function was aunique product that was well received by
clients, and led ER to team up with Group Four to 'build anew
generation of power tools" that respond to users' needs (
see Appendix
K) .233
At the Eau Claire YMCA, design decisions that appear to have
initially been based on style, such as the suspended staircase (discussed
in detail later and which can be seen in Appendix G) and the lack of a
canopy over the south entrance contributed to the recommendations for
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responsible design modifications. While the suspended staircase and the
exposed entrance look, good, they do not take the well being of disabled
users of the facility into consideration. The external entrance area is
exposed to Calgary's dramatic weather conditions, which create icy,
snowy, and slippery surfaces on paving stones that are somewhat
uneven, and potentially difficult tobalance on

(see Appendix G).

The

stairs provide the only access to the second floor locker rooms which
makes it difficult for users with limited physical capabilities to access
those locker rooms.
Sunnyside School presented another challenge, in that the design of
the existing children's entrance area was primarily functional, although
there were anumber of functions that had never been taken into
consideration. The design challenge was to identify functional needs
and then integrate function and style in aaesthetic treatment that would
fit into the building and the surrounding community.
RANGE OF CONCEPTS. This strategic approach recommends the
development of more than one concept which enables the people who
are involved with the project to make choices that reflect their needs,
expectations, and capabilities. The Eau Claire YMCA was aproject in
which adesigner who was not involved in the original project, was
evaluating the work of another design team. At the end of the project, it
was recommended -that three design proposals be generated: minimal
intervention, conservative intervention, and radical intervention. These
interventions would include functional and formal changes, as well as
the aesthetic interface between the proposed changes and the existing
building. A radical intervention could well result in acompletely
different aesthetic experience than the rest of the building, that would
separate the south entrance in pavilion fashion. A conservative
intervention would see the designer working "in the style of" the original
architects. The situation was much the same in the Sunnyside case,
where design considerations included fitting into the aesthetic of the
surrounding community. In both cases, the functional and formal
changes were based on research that was independent of aesthetic
concerns. The solutions could have adopted to arange of aesthetic
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treatments, in which the underlying question of whether to choose
something new or stick to the familiar would become important.
At Ingersoll Rand, "the revolutionary versus evolutionary design
question was acritical decision point." 234 At the concept stage, Stryker
made the decision to pursue both paths, in spite of the fact that the .team
had initially expected to select only one concept for development from
Group Four's foam models. This allowed for the development of the
concepts to apoint where there was enough information for team
members to feel secure in committing to the revolutionary model.
WHOSE AESTHETIC. This tactic involves determining whose aesthetic
appreciation will influence the design. The previous examples highlight
an important aspect of interaction between clients, users, and designers.
At Sunnyside School and Ingersoll-Rand, the three-dimensional designs
were produced by professional designerê. Then they were presented to
all the involved parties, along with the information necessary to
understanding the concept (whether that be the nature of the materials
that would be used, or the number of lockers that would fit into an area)
before the final decision was made to select one specific aesthetic
treatment. Therefore, the aesthetic treatment resulted from ablending of
input from the professional designers, clients, and users.
This is amarked contrast to the aesthetic determinism of earlier
decades where, for example, the award winning Pruitt-Igoe housing
project was blown up by the city of St. Louis. As Tom Wolfe points out,
"for the first time in the fifty year history of worker housing, someone
had finally asked the client for his [her] two cents worth."

When the

residents began chanting "blow it up", the city decided they were right,
and did it. That situation was more dramatic than most, but certainly
underscores the need for feedback from the clients and users when
aesthetic decisions are made.

234 1B1D,
23

p. 11
Wolfe, Tom, From Bauhaus to Our House, p. 74

102

7.1.4

Economics
Economic responsibility is arelative concept thaf responds to the
value systems of each individual on the design team. Clarifying that
strategic position prior to working on the project is important. This may
mean looking at the trade-offs of acting responsibly. It may be a
question of going for cost-effective solutions to capture the market share,
and contributing aportion of the profits to charity (for atax write-off
later on). Or donating services to those who are in need of them. It may
be aquestion of putting quality above economy and aiming at adifferent
market segment. Or supporting local economic practices at higher costs,
or supporting offshore practices to reduce expenses, but maintain a
market presence. It could be aquestion of doing anything, simply to
keep the doors open.

ECONOMICS

Clarifying position

Charitable
orientation

Surviving

fig. 8: Ethics: Economics

CLARIFYING POSITION. The more dear the position of the company
is, the more potential there is for people to understand the motivating
drive behind the design work. Herman Miller Inc. is acompany well
known for its furniture systems design and manufacturing. It also has
clearly defined financial policies that are responsible to both the clients
and employees of the company.
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The Herman Miller mandate indudes the following:
We believe that all career employees should be
able to own stock in the corporation. We believe that
participative ownership, practiced with fidelity, can
make this an exceptional company.
We are committed to offering aunique investment
opportunity to investors who identify with our goals
and values and who wish to have ameaningful
ownership share in the company.
Appropriate financial results are essential. They
enable future vitality and must be integral to annual
and long-range planning and the implementation of
those plans. 236
CHARITABLE ORIENTATION. The tactics related to charitable
activities are not necessarily separate from profit-making, nor are they
limited to donating money. Many creative opportunities exist. Both the
Eau Claire YMCA and the Sunnyside projects were not influenced by
real economic constraints, therefore it is necessary to turn elsewhere for
examples of responsible economic strategies that can affect new product
development. The obvious example of IBM and Apple Computer
"donating computers to colleges and selling them to students at
extremely low prices in order to establish auser base among these
people" is discussed under the heading of philanthropy in Corporate
Social Responsibility. 237 In this case, charitable giving directly impacts
the demand for the product, and increases the potential for user
feedback that can inform the design process.
SURVIVING. This tactic focusses on determining the "bottom line" for
surviving in business. The motivating factor for Ingersoll-Rand's
Operation Lightning was to "stop market-share erosion," which initially
led team members to focus on developing acheaper product than the
competitors •238 However, that approach was ruled out as
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inappropriate, based on the assumption that the competitors would
simply lower their prices. So the team eventually came to the realization
that adding value had to do with things other than cost- details that
would improve the interface between the user and the grinder. Adding
quality to the product is an underlying economic stance.
In fact, successful companies like Hewlitt-Packard (HP) provide a
model for the equation between design added value and economic
viability. HP's credo includes the following statements:
Products must be designed to provide superior
performance and long, trouble-free service. Once in
production these products must be manufactured at a
competitive cost and with superior workmanship.
Careful attention to quality not only enables us to
meet or exceed customer expectations, but it also as a
direct and substantial effect on our operating costs
and profitability. Doing ajob properly the first time,
and doing it consistently, allows us to employ fewer
assets, reduces our costs, and contributes significantly
to higher productivity and profits. 239

The authors of Winning by Design point out, however, that economic
survival, improved competitiveness, and design innovation are not
ultimate goals in themselves. "They are the means to achieve better
standards of living, reduced unemployment and greater environmental
conservation, and thereby to improve the quality of life, without
jeopardizing the future. 240

7.1.5

TECHNOLOGY
In design, especially, the responsible orientation towards technology
is apersonal decision. It is based on two considerations: the use of new
technologies in the design of products,. services, or environments, and
the applications and consequences of technologies in the actual
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products, services, or environments. In design terms, it is important to
decide whether technology will lead new product development (as in
Ingersoll Rand's past product development activities, where engineering
led the process), or whether it will respond to overall established
objectives. The results of the Design Innovations Group studies
indicated that the relationship between product design and technology
tends to occur in two ways. "Firms in industries with greater
technological opportunities are likely to invest more, proportionately, in
[research and development] ... and experience more rapid technological
progress."24' On the other hand, in industries where technological
opportunity is quite low emphasis on design is likely to be high.242
Lorenz points out that these developments afford the designer the
freedom to design the product "as he or she sees fit— or, more
appropriately and less arrogantly, as the target customer would prefer
it."243

TECHNOLOGY

Des
ign process

Designed pitdud
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DESIGN PROCESS. The appropriateness of the technology is another
consideration. A position on the use of CAD/CAM applications and
new technologies, like virtual reality should be established for the
responsible design process. Lorenz provides an outlook on the positive
and negative effects of the "technologies of design." 244 On the one hand,
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he says that products can be designed and developed more rapidly than
in the past, that market segments can be targeted more effectively, and
that the economies of production can be reduced by minimizing
reworking. On the other hand, he acknowledges that there can be a
tendency for everything to appear the same or "at least to confine
product differentiation just to shape and colours." 245
The CAD connections between Ingersoll-Rand and Philips Plastics
Corporation allowed team members to exchange drawings and
specifications real-time, but visits between the team members were also
routine. 246 In addition, in Peters' opinion, having the core team
members working in the same physical location made aprofound
difference in group and project cohesion. 247 Here is acase where
technological connections were one factor in the larger picture of
frequent communication: one of the tools that was integrated into the
design process.
David Kelley of JDEO attributes the speed of his design firm in
making prototypes for visually experiencing design concepts to the CAD
system that connects the main office to the shop. There commands on
the computer network are translated "into instant prototypes." 248
DESIGNED PRODUCT. The extent to which technology plays apart in
the designed product, service, or environment is atactical decision that
is dependent upon its ability to enhance the user's experience. At the
Eau Claire YMCA, the design decision, made initially, in which the
second floor elevator would not open onto abridge that would enable
users to access the second floor locker rooms contributed to adesign
weakness in the building. As previously mentioned, the staircase
became apotential obstade for elderly users who weren't capable of
climbing it (
see Appendix G). This is acase where technology could have
responded to physically impaired users needs, and it was decided
against (atrade-off in initial design negotiations, where having the
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suspended staircase appears to have been more important to the
architects).
Operation Lightning, at Ingersoll-rand, was redeveloping aproduct
in amarket that was exclusively oriented towards die-cast metal product
housings. Advances in technology made it possible to speedily and
economically produce aproduct with acomposite plastic material.
Although this was arisk for Ingersoll Rand because of the end-users
preference for metal, it turned out to have additional benefits for the end
users because "temperature and vibration are both controlled
significantly." 249
The essence of coming to an ethical position is, in this author's
viewpoint, amatter of balancing ideals with practical considerations.
The fulcrum upon which the various factors are balanced will continue
to shift position, in response to external influence, accumulated
experience, and personal values.
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7.2

Identification

Precept II: I
DENTI FI
CflTI ON.. Theresponsible industrial design
consultancy has acommitment to the objective, informed identification of:
i) the people who are in contact with or affected by its design of products,
services, or environments.
ii) the purpose of the designs in relation to those people.
Precept II suggests that strategies to identify the people relevant to
the project are important for responsible design. Historically, this has
been the job of marketing: especially in identifying "what various target
markets want and need." 25° However, it is important "that acompany
adopt an integrated approach" throughout the entire design process.251
There are four tactics for this strategic direction discussed in this
section. First, it is necessary to find out who the end-users, the clients,
and the other people are who will have contact with the product or
service once it is designed. This refers to conducting research, rather
than making assumptions. Second, it is equally as important to identify
colleagues and define working relationships. Finally, identifying the
important issues sets the tone for the responsible design project. A
Band points out, not only do companies need to take the time to learn
who their customers are, more than that they need to learn their
"customers' needs and expectations, in detail and continually, and [use]
that information as abasis for strategic decision making."252
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END USERS & OTHERS. In many cases, it is difficult to determine the
"right" individuals for whom the design is being done. Often, the client
is not the end-user, and is not fully aware of the end users' needs and
expectations. In the Cyclone grinder project "getting past the purchasing
agent and shop foreman to the hardened end-user was crucial." 253
Peters says, "Let customers shape the project, going beyond customer
involvement to customer leadership." 254
At Sunnyside School, it was asurprise to realize that each of the four
entrances had adifferent set of users and uses. Once that was
discovered, questions started to surface about the size and type of
structures that would be appropriate for the different users at each
entrance. The children's entrance had to service playing, as well as
organizing behaviours, while the entrance directly opposite it had to
have structures that would make it easy for the teachers to access their
vehides, and difficult for the children to do so. Understanding who the
users were, and what they did at each entrance, made it easier to decide
which entrance would be the focus of the design project.
COLLABORATORS. Once it is dear who is working on the project,
then an effort can be made to understand and define the working
relationships between the individuals involved. At Ingersoll-Rand the
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five core design team members were asked to make afull-time
commitment to the project from the start. Commitment in place, they
then developed "working partnerships" with the distributors, the
industrial designers, the suppliers, and shop floor workers. Although
this may appear to make good sense, it was aradical departure from JR's
previous relationships within design projects. "Prior to this, IR had
followed the traditional 'sequential' product development path ... King
Engineer would set the pace, untroubled by the concerns of Grubby
Manufacturing or Imperious Purchasing." 255 Once the engineer had
determined the inner mechanisms, the appropriate professionals would
be called in on astage- and function-based sequence. The relationships
with outside professionals were most often on alip -service basis. 256 The
IR decision to position the key players on the project team from the start
acknowledged the importance of everyone's input into the project,
which most participants agreed was acontribution to the project.
Stryker made it dear, however, that IR's head of engineering never
joined the team concept, and other engineers ended up being the key
players on the tearn.257 In this case acompromise was reached where
other engineers reported to him, and he was not directly involved in the
project. 258
Since the YMCA and Sunnyside School were both isolated projects,
an example provided by Peters illustrates another approach to
understanding who is participating in the design project. David Kelley,
currently of DEO informed Peters about his conviction that everybody,
"from engineering to design to marketing" must get together from the
start to talk about the project.

259

He believes in "brainstormers" in

which anyone in the organization, whether involved in the project or
not, brainstorms with the client to work on problems. This often occurs
with staff groups of six who spend acouple of hours with the client, and
are immediately replaced by afresh group of six staff members. 260 In
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fact, while he believes in having acore of design team participants, in
"brains tormers" anyone who might be able to contribute to the project
becomes involved. Peters observes: "
And if you want help from "the
extended network" tomorrow, you'd better offer help to the extended
network

261

ISSUES. Once the key individuals are identified—the users, the
bystanders, the maintainers, the designers, the manufacturers, the
marketers, and everyone else who will have anything to do with the
project, directly or indirectly—then it is time to learn as much as can be
learned about them. Depending on the context of the project, different
needs and expectations will be relevant for different players.
Ai Sunnyside School, the key individuals were the children, the
teachers, and their parents. Observation and discussion at the beginning
of the project made it dear that the children and the adults had different
behavioural expectations of the children at the entrance area. In general,
the children wanted aprotective area that enabled them to be active,
playful, and practical. The adults placed less emphasis on the active,
playful aspects of the space and more on the need for orderliness and
organization. This information clarified the purpose directing the design
development, in which it was dear that amix of these expectations
would be optimal.
On the contrary, at the Eau Claire YMCA, the Post Occupancy
Evaluation revealed that when the decision to omit the bridge from the
elevator to the second floor locker rooms was made, there was an
obvious lack of identification of the needs of the users (
see Appendix G).
Since the physical space of the building was not going to respond to the
needs of disabled users, it meant that the programming would have to.
Therefore, the decision was made to allow disabled users to access the
exclusive first floor locker rooms at the same rate as they would have
paid to use the general locker rooms on the second floor. The trade-off,
in this situation, did not take the needs or expectations of the exclusive
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members into consideration, whose locker rooms would be used at
greatly reduced rates. This knowledge identified an issue that would
have to be addressed in the ability of the design to respond to the needs
of the disabled elderly users.
The strategy of identifying the people affected by or involved with
the project and the issues that concern them is essential. It esnsures that
the design project is responsible to them.
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7.3

Communication
Precept III: COMMUNICATION. The responsible industrial design
consultancy depends upon effective, open, and honest communication between
all the people who are in contact with or affected by its design of products,
services, and environments.
Although the basic concept of effective, open, and honest
communication may seem straightforward, in fact, the pressures of
layers of information, demands, and scheduling can adversely affect
communication. Peters reports that "open communication is akey to
success." 262 He also points out that "informal communication can be
misunderstood, and [people] might not know

jt."263

Therefore, strategies

for communication become valuable. The strategic approaches
discussed in this section fall into three categories; Lines of
communication, why to communicate, and how to communicate.

COMMUNICATIO N

Lines of
communication

Why coixiuxunic ate

How to communicate

fig..11: Communication Strategies
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LINES OF COMMUNICATION. At different stages in the project there
are different participants. In the beginning the client, who may be or
may represent the end-user, is in communication with the key players,
who may include the industrial design consultancy; the manufacturer
and /
or the project manager. The commitment to clear communications
begins early: the earlier the key players can be identified the more
certain the concept will be understood and shared by all. The strength of
Operation Lightning at Ingersoll-Rand was that all the key players were
involved early on, including the industrial designers. Stryker said that
the importance of the early involvement of the industrial designers was
their ability to contribute major insights such as focussing on the
problem, instead of the solution. 264 People from different functions
started to move onto the same wavelength; intellectual (and social)
boundaries began to erode. 265
Peters also notes that the earlier the clients are drawn into the initial
discussions, the more likely they might be to support daring concept
departures because "awillingness to take risks is the result of timeconsuming dialogue, to-ing and fro-ing, accepting and rejecting- and
inching out into the unknown over time." 266 In the Sunnyside School
project, early discussions with Noreen Baker, aCalgary School Board
Official revealed that education was going to occur beyond -the
classroom walls more frequently in the future. 267 This led to an initial
design concept that included an electronic entrance identifier, which
would be placed at entrances to any community buildings in which
learning could take place. Unfortunately, this idea was never presented
to the end-users for feedback, and was abandoned as too radical. This
interesting aspect of the project was discarded, partially as aresult of not
having set up the opportunities for feedback from the users at the

265 IBD

p. 75
P. 176
267 Baker, Noreen, conversation February 1992

115

brainstorming stage. On the contrary, at the YMCA it was necessary to
wait until later in the project to invite user response because the initial
phase of the project was spent in becoming conversant with design
issues that are important for the elderly.
Another strategic decision has to do with communicating with
people who are using or interacting with the product, design, or service.
Long after the design work has ended, the communication still goes on
between those users and the product, service, or environment. The
messages implanted in the product must continue to be relevant, and
informative to the people using them. When the instructions are lost, or
old, or greasy,the worker still needs to be able to easily understand
which grinder pads to use as replacements, as in the Cyclone grinder
design. The colour coding of the backing of the abrasive pads was
designed to match acolour band or stripe on the tool (
see Appendix K).
This decision goes back to the commitment the team had to "easily
communicate to the operator that his [her] abrasive was matched to the
tool." 268 This goes back to the ideas of affordances and self-sign (
see
4.2.2). The product, service, or environment must communicate
effectively with the users, without aids to assist interpretation.
WHY COMMUNICATE. In terms of communication, the tactic of
directly involving the key players, without intermediaries, paves the
way for open communication. The immediacy of information transfer
eliminates the middle person, who. might lose something in the
interpretation. The end-user visits early in the cyclone project marked
the first time that user needs "did not subsequently have to be translated
by 'untrustworthy' salespeople for the engineers, manufacturers and
purchasers." 269 This early contact between involved parties also
provided real awareness that facilitated the inevitable design

,

compromises farther down the road. "And when arguments came up
later about necessary design compromises, resolution was far easier than
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before, since those forced to make the compromises had actually
watched, with eight eyes at once, the tool in use.'t 270
The communication between users and designers can dispell
assumptions that may be guiding the project. For example, the elderly
research for the Eau Claire YMCA project had prepared the designer for
significant problems, in view of the expected limits in balance, reaction
time, muscle strength, and vision of that population. However, the
results of the questionnaires indicated that the elderly users of the
YMCA were physically active individuals whose fitness levels were
unusual in comparison with available statistics. This reduced the
concern for redesign of areas like the pool access, the shower stalls, the
bathrooms and the fitness equipment.
HOW TO COMMUNICATE. A responsible strategic tactic is to create
opportunities for information exchange. This does not refer to memos,
notes or other long distance forms of exchange. It means dialogue.
Initial brainstorming sessions, for which industrial designers like David'
Kelley, among others, are already well known, can expose all the
potential ideas, opinions and interconnections.
Key informant interviews revealed the agenda of compromise,
previously described, in the initial design of the Eau Claire YMCA
building that would have adirect effect on the user population who
experience lower levels of endurance. 271 Wayne Perkins, the Chief
Executive Officer explained that the architects had placed ahigh priority
on the suspended central stair that would afford aview of all the
activities in the building. 272 This was intended to provide two access
points to the building's two separate functions of fitness facility and
YMCA head offices. The interview made it clear that the designers were
not fully responding to users' needs, which they seemed to have
sacrificed to a "good" design idea. Perkins went on to say that the
discussions about the initial design involved negotiating customer
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service alternatives as atrade-off for limited access to the general locker
rooms. The architects confirmed this situation. It appears to have been
an oversight on the part of the architects not to have mentioned that
other design solutions could have more appropriately met the needs of
the users of both sides of the building.
For the key players, dialogue need not always take place in meetings,
either informally or formally structured. The tactic of creating
opportunities for casual communication reinforces the more structured
aspects of project work. At JR, Operation Lightning's key turning points
were social gatherings, at which people were able to relax and, as Peters
puts it, focus on "bonding and team building." 273 The pizza and
barbecue brigade, the T-shirts and Project Lightning athletic gear bags
reinforced "the sense of teamwork, momentum, camaraderie, and
energy." 274
Documentation still has its place, however, in the tactics of good
communication. That can range from personal journals, in which
conversations are recorded to eliminate having to piece together
information later, to periodic reports, news updates, and more
traditional minute keeping. The Design Brief is an important
documentation tool that industrial designers use to clarify the actual
objectives of the project. 275 This should be done, in the author's opinion,
after initial research has clarified the parameters of the project. In effect,
the Design Brief is the designer's response to the client's problem
statement, written in terms that communicate everyone's intentions as
clearly as possible. It can then serve as acontract for the design project,
as well as atool to evaluate the work along the way, and after
completion.
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After thorough research, the Design Brief for Sunnyside School read
simply as follows:
Develop adesign concept for the children's
entrance to Sunnyside Community School so that it
does the following;
i) Communicates or reinforces the ideals of
community schools.
ii) Acts as alandmark that draws children to that
entrance.
iii) Enables the children to comfortably carry on
the activities they regularly perform at the entrance
area, and improve the quality of the spaces to
accommodate those activities.
Design project documentation also includes the tactic of using two
and three dimensional representations of concept developments. That
may include slides, photos, video documentation, computer graphics,
prototypes, models, sketches, renderings, and, of course, virtual reality
explorations. Stryker pointed out that photographs and videotaping
were not apart of the cyclone grinder project, but have been
subsequently introduced into IR's product development process. 276

He

said that video tapes provide team members, who were unable to
observe the users first hand, with the same visual information as their
colleagues, who were there.
Peter Schwartz contends that virtual reality "is headed for centre
stage in the design and entertainment industries, and portends changes
in the way science practice is conducted." 277 No matter what medium is
used, the strategic choice to clearly communicate ideas enables the
effective implementation of programs, policies, and procedures. At
Sunnyside School, the children were especially able to imagine
themselves, in miniature, experiencing the three-dimensional models.
This, in part, explained the rejection of the rocker concept in which the
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children would enter the building along along walkway that would
rock slightly from side to side within given parameters. They imagined
that the rolling motion would enable the bigger children to take
advantage of the smaller ones, by unbalancing them.
Communication can be referred to as the bridge between knowledge
and identification because it provides ameans of clarifying the design
project.

74

Knowledqe
Precept IV: KNOWLEDGE. The responsible industrial design consultancy is
prepared to develop methods to gain the knowledge necessary to enable it to
respond to the people who are in contact with or affected by.its design of
products, services, and environments.
Peters acknowledges the importance of knowledgeand emphasizes
the fact that it is critical to apply knowledge to aproject, with speed. 278
This section looks at three strategic areas which are relevant to
information gathering: how' to approach it, where to find it and how to
get it.
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APPROACHING IT. Zeisel points out the necessity of identifying the
assumptions everyone brings to the project. 279 Garbutt also emphasizes
the importance of knowing "the quality and character of the assumptions
and information used in particular decisions so that judgement can be
made of the risks and opportunities likely to result from taking one
alternative rather than another."28° It may be necessary to challenge
those assumptions and to check out the unexpected consequences of
those challenges.
At Sunnyside School, the children were presented with three design
concepts; "the gully"- aconservative proposal, "the bridge"- asomewhat
more adventurous proposal, and "the rocker"- awild proposal (
see
Appendix E). The designer was convinced that the children would chose
"the bridge", her favourite, and that the parents and teachers would
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chose "the gully". The adults were convinced that the children would
not choose "the gully", and often prefaced their choice with an apology,
"the kids probably won't like it, but....". In fact, the kids were close to
unanimous in their preference for the gully, because they considered it
the safest alternative, in view of their perception that bullies could push
kids off of the edges of the other two. In this case, the tactic of using
small focus groups to discuss the models provided the opportunity to
dispell assumptions made at the conceptual design level of the project.
The assumption at the beginning of the YMCA project was that as a
population the elderly were physically impeded due to the attributes of
their age. Research and real contact made it dear, however, that regular
exercise maintains high levels of physical capabilities, and alack of
exercise can contribute to aslowing of physical characteristics at any
age. Koncelik says, "to accept the definition of aging as aloss of
'physiological reserve means that many others who, are below the age of
65 are indeed among those who must be classified in the ranks of the
aged."281 Since the elderly users of the YMCA are those people who are
making the effort to exercise regularly, the initial assumption underlying
the belief that design changes that would accommodate the elderly
would be different than those for other users of the facility was
erroneous. The majority of the elderly users were physically capable.
Not only can assumptions like those just discussed affect the design
outcome, but the bias that collaborators bring to the project can too. In
March 1988, when Stryker's team met with the four distributors of ifi's
old grinder, they "rapidly concluded that the new product should be like
the current leader's offering, only cheaper." 282 This group had abias
based on traditional market-share tactics. Stryker made them aware of
the bias and challenged them to rethink the situation by playacting a
"walking in the competitor's shoes" exercise. That laid the groundwork
for attempting new approaches.
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At Sunnyside School, the children put an emphasis on security, of
their belongings and themselves, in face of the threat presented by other,
students. This only became apparent when the concept designs were
presented to the focus groups, well after the initial research and
observation was completed. This bias influenced how they judged each
of the design concepts and it was taken into consideration in
recommendations for the final design.
Another important strategic tactic is seeking out problems to be dealt
with, rather than answers to questions already established (
see 4.2.3).
One way to do that is to "fish" for information, as in the case of the Eau
Claire YMCA, where the location of needed design interventions were
unknown until enough information could support adecision. It can also
be done by attempting the approach of taking things apart, before
putting them back together again. At Sunnyside School, the design of
the children's entrance area began to make sense once it was divided
into three separate spaces in which different activities occurred. These
were, the exterior space, where playing and lining up were among the
activities that occurred, the transition space where changing from
exterior to interior, and vice versa took place, and the interior space
where storage and outdoor clothing changes went on.
The Cyclone grinder project was also aresult of "fishing." The initial
customer visits provided alist of criteria for the development of the
product. The team discovered that workers wanted ahigh performance
tool with little down time for repairs, and "they wanted it to be
ergonomically sound." 283 These qualities were then designed into the
finished product.
It is also important to priorize the kind of information that is relevant
for the design project. Environmental psychologists priorize social and
psychological determinants in projects, whereas human factors
specialists may choose to priorize safety features, depending on the
project. Operation Lightning team members identified safety features as
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apriority after watching real users wrap "mounds of tape around the
business end of the grinder, to prevent their hands from sliding into the
dangerous spinning grinding pad." 284 Stryker also pointed out that the
team discovered that the form of the tool would cause it to roll and start,
which was ahazard. 285 Priorizing these needs influenced the design
features of the D-shaped body and the flared phiange on the grip of the
cyclone grinder ( see Appendix K).
At the YMCA it was possible to priorize the design information as a
result of an all-encompassing look at the design issues related to the
elderly. After this information was collected, it became the basis for the
set of constraints and criteria used to evaluate the actual facility (
see
Appendix H). The results of this evaluation were then used to priorize
the areas that might be considered for adesign intervention, based on
the number of unmet constraints and criteria. The central stair area and
the south entrance were chosen for further investigation.
FINDING IT. Before any design decisions can be made, it is important to
become immersed in the context of the project. This can be done by
observing people interacting with that product, environment or service.
If it doesn't exist yet, finding aproduct, environment or service that is
similar, and watching people interacting with it can provide relevant
information. By watching their behaviours, looking for their problems,
looking for the benefits that arise from their interaction with the artefact,
agreat deal of knowledge can be collected. This information can clarify
the context of their environment into which the design project must fit.
This can also be done by looking at it from anumber of different
perspectives such as: the human interaction, the current and intended
uses of the product, the ergonomics, and the historical precedents.
In his discussion about the cyclone grinder, Stryker pointed out that
designing the tool around the operator was an "industry first." He
referred to the grinder- user as " amedieval-warrior, wearing aheavy
helmet and shin guards, working in dungeon-like surroundings,
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labouring with tool in hand, hour after hour." 286 This very image,
which resulted from watching the workers, contributed to design
decisions about colour coding the grinders and the various abrasive tips
to prevent difficulties that might arise from trying to read stamped on
speed ratings in gloomy work spaces.
There is agreat deal of information about the interaction between
people and the designed aspects of the environment which has already
been documented. Human factors and environmental psychology data
is available. In the case of Sunnyside School, there was extensive
information about how children interact with their environment in the
psychology and the environmental psychology literature. In the case of
the elderly project at the Eau Claire YMCA, not only was the literature in
those two fields relevant, but also in the disciplines of human factors,
architecture and medicine. A book like, Aging and Human Performance
provided substantial information about the characteristics of the
elderly. 287 A short trip to the library can provide answers that it might
take years to research on one's own.
Books and magazines may not provide enough information,
especially in ground breaking design projects. In that case, what may be
gleaned from the existing literature is an orientation to methodologies
for finding out the necessary information.
David Kelléy reported to Peters that his firm won't accept anew
project unless they can learn from it. 288 This puts the designers in the
position of constantly researching new areas. For example, Kelley
commented on the fact that ayear prior to aparticular project, the
manager of the team developing an angioplasty device couldn't even
spell 'angioplasty'. He went on to say, " now Isuspect she's one of the
top two or three experts in the world." 289

286 1B1D,

P. 76

287Chamess,

N. Ainq and Human Performance,
OP CII, p. 171
289 1B1D, p. 171
288 Peters,

125

HOW TO GET IT. This section provides an overview of some of the
relevant methodologies that can be employed to get information about
people and the objects and environments that they interact with.
In studying people in their everyday settings, obtrusive or
unobtrusive research methods can be used (
see 4.2.3). Unobtrusive
methods were employed at Sunnyside School, where the clutter of
children's clothing, and muddy tracks were observed in the interior
space of the entrance area after the children had gone to class. This led
to the design decision that the intervention must include a "wet path"
and a "dry path" in the interior space to enable the children to keep their
feet dry. On the other hand, obtrusive methods of observation revealed
the scope of activities that the children actually engaged in to be far
greater than those merely reported or assumed to take place. For
example, waiting actually broke down into standing, sitting, leaning, and
sheltering oneself, and looking included the activities of pressing noses
against glass. doors and looking inside, as well as watching other
children playing. Obtrusive methods were also used in Operation
Lightning, at Ingersoll-Rand where the whole team watched the workers
using the tool. In both cases, obtrusive methods revealed useful
information for the deign analysis. There are occasions when the
presence of the researcher could influence the behaviour of the user,
who may interact differently with the product, environment, or service.
Therefore, less obtrusive methods might be preferable in some cases.
Questionnaires, interviews and focus groups all fall into the
categories of obtrusive techniques, as does simple observation.
Literature in the fields of environmental psychology, human factors,
consumer behaviour, post-occupancy evaluation, etc. provide guidelines
for determining what questions to ask. In the case of the Eau Claire
YMCA, the questionnaire was derived from examples in the 1988 book,
Post-Occupancy Evaluation290 and was modified three times in order to
simplify it and minimize repetition (
see appendix I). The User-Needs
Analysis (
see 4.2.4), Product and Technology Assessment, and Social
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Impact Assessment (
see 4.1.1) can also serve as models for collecting
information. In all of these cases, the bias of the respondent, as well as
that of the interviewer and the actual questions should be taken into
consideration.
There are other times when it isn't clear what questions to ask or
when the information needed becomes considerably different than that
initially sought. In preparation for those instances, it is helpful to
videotape or photograph people in action. A human factors task
analysis of video tapes of the cyclone grinder in use may have revealed
more detailed information about the repetitive actions the worker
performed with the tool. This could be as simple as charting tasks, their
sequences, and the time relationships by viewing frozen frames of
videotaped worker activity.29'This sort of analysis may have captured
relevant information about where, how, and when workers place the
grinder down, and how the design of the grinder could facilitate that
placement.
In fact, Stryker pointed out that IR has since implemented video
documentation in subsequent product development projects. 292 Visual
documentation is not always the answer. At the Eau Claire YMCA it
would have been difficult to visually capture an adequate percentage of
the elderly population in action because their use of the facility was
integrated with that of all the users. The use of video documentation
would have been time consuming and provide too little information.
Another information gathering tool is "the layout kit" in which twodimensional drawings or three-dimensional models can be re-arranged
by prospective users to form new relationships. 293 Participatory
architects use methods that involve groups of people sketching on large
rolls of paper or describing their ideas to an artist, who does sketches as
discussion ensues (
see 4.2.4). The new campus plan for Dalhousie
University employed Alias Studio Software to create an animated walk
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through of the scheme on computer. This "provides people with aclear
sense of being inside the scheme." 294 It can be supplemented with aslide
show quiz in which slides of similar designs are shown in order to
determine aesthetic, functional and spatial preferences. This would have
been an excellent method of eliciting user opinion at Sunnyside School
prior to narrowing in on the three design concepts that were presented
to the users. Another interpretation of the same tactic, is that of
presenting conceptual models to clarify design possibilities. This was
done at Sunnyside, as described previously (
see Appendix E). It was also
done in Operation Lightning, where Group Four presented 30 concept
drawings, followed by 6foam models of selected concepts, for further
consideration. 295
At various stages in the design project, different kinds of information
about the users become important. Anthropometric measurements can
make significant impact on design decisions (
see 4.2.1). In the cyclone
grinder case, measurements for grip and reach for the significant
population may have provided parameters for dimensioning the
housing. Prototype testing also proved highly valuable in that case.
One prototype-user informed an IR salesperson that his hands didn't
hurt anymore. 296 This simple piece of information was instrumental in
signalling that the prototype was responding to the users' needs.
A process similar to Adams framework for the semiotic analysis of a
commercial product may have also been beneficial at the prototype stage
of the cydone grinder project to gain information about the effectiveness
of the encoded messages, like the colour coded speed rating system (
see
4.2.2).
These are just some of the methods that assist designers in gathering
knowledge that can enable the design project to be responsible to the
people affected by it.
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7.5

Implementation
Precept V: IMPLEMENTATION. The responsible industrial design
consultancy is willing to implement programs, procedures, and policies that
allow for continual renewal of its commitment to all the people who are in
contact with or affected by its design of products, services, and environments.
In many of the preceding examples, tactics for the implementation of
responsible design strategies have already been illustrated. In this
section those that focus specifically on process are addressed, and in
important cases, reiterated. There are eight essential implementation
tactics; having fun, meeting with users, working in teams, defining the
system, developing scenarios, testing, being mistake oriented, going in
spirals.
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fig. 13: Implementation Strategies
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HAVING FUN. It may seem strange to top the list with fun, but it is the
backbone of any design project. The dictionary definition refers to fun
as "enjoyment; pleasure; amusement" and "excited noisy activity." 297 To
that add the ideas of experimentation, challenge and play. In this
author's opinion, these tactics assume importance by virtue of their
nonexistence in traditional work strategies. Peters comments on how
"steadfastly [people] refuse to use the f-u-nword in the grim practical
world of traditional business." 298 Having fun feeds people, it inspires
them to get involved, it provides change, interest, and nurtures a
willingness to focus. Fun encourages colleagiality, it inspires people to
co-operate, simply because it is non-threatening. Therefore, it is an
invitation to get involved.
The key players in the cydone grinder project had fun brainstorming
ideas in the initial development phase of the project. New phases in that
project, such as the Design-for-Manufacture seminar were introduced at
pizza parties and barbecues. 299 Tactics that include fun in the equation,
at appropriate times, create solidarity, and, as at Ingersoll-Rand
encourage passionate involvement in the project. Stryker was careful to
point out that fun needs to be spontaneous; it's not something that
belongs on achecklist. In addition, he said that he looks for problems
when people aren't smiling and there seems to be no sense of pride in
the team effort. 300
At Sunnyside School, the focus groups were seriously fun. The
students were happy to be out of class and were interested and willing
to contribute. In fact, meeting with groups of people at the YMCA was
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fun too. The opportunity provided arelaxed atmosphere for discussion
and contributed to the willingness to fill out the questionnaires.
MEETING WITH USERS. User involvement is astrategy that has been
stressed in this document as aresponsible design process. It means
more than observing the users, more than listening to the users, and
more thanknowing the users. It means meeting the users as equals. The
users are the experts who know about their own needs and expectations.
The designers, manufacturers, and marketers are the experts who know
about their own fields of professional expertise. The elderly users of the
Eau Claire YMCA were the ones who knew how often they were rained
on and snowed on at the exposed south entrance to the YMCA, and their
resultant levels of irritation at having to maintain their balance on the
uneven and slippery paving stones that lead to the south entrance. This
was also true at Sunnyside. The children were clear about the
importance of safety issues.
The responsible product, environment, or service designer is
accountable to the users, as well as all the other professionals wh
participate in the project. The interesting dichotomy in traditional
design projects, from the author's perception, is that the usersdon't see
themselves as experts at all. This point of view puts more onus on the
responsible designer to provide opportunities for the users to have input
into the project.
WORKING IN TEAMS. Much has been said in recent years about
project teams. The very nature of adesign project is such that it must be
done with more than one person, even when there is only one industrial
designer. The key is that all the players are potential team members. In
the early 80s, Peters and Waterman discussed the success of skunkworks
teams of eight or ten people that were often outproducing product
development groups that numbered in the hundreds. 301 The essential
aspects of team structure, that contribute to such success, are; having a
vision that carries the project through, having clear and open
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communication, as previously discussed, having mutual respect for all
the team members, and having consistent working relations, whatever
they may be. 302
Peters' description says the rest: "Coherent, self-contained,
multifunction, fully accountable, self-managed cells! clusters/ teams/
businesses' of 2to 35 [people]- supported, real-time, by all the
organization's (and appropriate outsiders') information and expert
resources, on-call as needed; and fully empowered to do whatever it
takes to serve/ respond to the customer/ other members of the valueadding chain."303 Small teams are the basic structure in most industrial
design and architecture projects. The benefits of these'project groups are
twofold: the creative potential is increased by bringing together people
with different viewpoints, and the opportunity for flexibility and speed
is increased with horizontal and adaptive structures. 304
John Deere and Company have replaced their sequential product
development model with multidisciplinary product development teams
that enable non-design people to bring their expertise to the design
board. Peters reports the following results in their 1990 Harvesters:
1. The design team completely altered the
placement and layout of the control panel..:
2. A team accountant with no technical training
suggested changes in front axle assembly that
reduced tooling costs by $150,000.00. He wasn't
trained as an engineer, so he didn't know that it
couldn't be done....
3. A safety team added apull-down ladder for
safer access to the engine compartment.305
On the other hand, at Ingersoll-Rand, the team partnership with
Philips Plastics Corporation led to exciting new material considerations.
Breaking with the past tradition of having suppliers bid on completed
specifications, Philips was drawn into specification development, with
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regular dialogue, visits, and real time computer data exchanges. 306 The
traditional practice of competition based on price for the housing design,
was replaced with involvement, which, in turn, fostered the desire to
push for exciting material breakthroughs.
DEFINING THE

SYSTEM.

This tactic is the basis for developing goals.

Human factors specialists see the world as comprised of systems (
see
4.2.1

), where the system is the product, service or environment that is

being designed, the context within which it will function, and the people
that will interact with it. When the system is clearly, defined, it is a
simple matter to write the Design Brief, which delineates the objectives
of the project, as previously mentioned, and to get started on the work at
hand.
The Sunnyside School project provides an example of system
definition. Initially, the system included all the elementary schools in
Calgary. In fact, the idea of ageneric entrance resolution meant that the
èystem included all the elementary schools in North America! The.
impracticality of this project forced anarrowing of the system to include
the entrances to one school- Sunnyside. At that point, the system still
included entrances to other buildings that the Sunnyside students might
visit on an educational jaunt, like the local Safeway store or the Plaza
Theatre (accessed with the entrance identifier). Eventually the system
was reduced to include the physical entrances to the Sunnyside School
building. Finally, the system included only the children's entrance to the
building. It could have been further reduced to focus simply on the
entrance doors. In each case, along the way, the people, the context
within which the project took place and the actual structure of the design
had different input variables. Once the system was defined it was
possible to develop concepts.
At the Eau Claire YMCA the initial project concept considered the
whole building as the system, and eventually narrowed the system to
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two areas- the stairs and the south entrance. The system wasfurther
reduced to the south entrance, once all the research was completed.
In the case of Ingersoll-Rand's cyclone grinder, it seems as if it was
necessary for the design team to expand their definition of the system.
Initially, they were redesigning the grinder, however early in the project
they reah7ed that the system included the interaction with the user. This
realization led to radical changes in the design process and the finished
product, which were new for IR. It enabled them to develop aproduct
that took people's needs and capabilities into consideration.
DEVELOPING SCENARIOS. This strategy assumes that the knowledge
has been gathered, the design is well underway and the professional
design group is spewing the solutions out in some form that
amalgamates all of the various inputs into the process. At this time of
shifting world events, the designer's responsibility is to provide different
concepts for the key players to choose from, that address the various
potential circumstances that may affect the design in the future.
Peter Schwartz is aproponent of the scenario strategy. He advises
designing for three types of future contexts: "more of the same, but
better; worse (decay and depression); and different but better
(fundamental change)."307 It is the design consultancy's responsibility
to make that information available to the key players in the design
process. Ultimately, the user must have input into the decision, (which
relieves the industrial designer of the role of prophet or goddess, too
often assumed in the past, in this author's opinion).
The Sunnyside School research acknowledged five possible future
scenarios, derived from James Robertson; "business-as-usual, disaster,
the totalitarian conservationist future, the hyper-expansionist future, and
the sane, humane, ecological future." 308 The fifth view which has been
the driving force behind educational policy since the mid-eighties was
considered valuable for interpretation in the design concepts. It could be
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translated into achild-scale, spatial experience that encourages asense
of belonging, and co-operation, rather than the type of formal entrance
structures that were meant to imply rigid and inflexible behaviour
expectations. Translated formally, the Sunnyside project concepts
included avariety of child height seating and lockers, and excluded
opaque solid metal doors and rigid geometries.
Operation Lightning at ER was initially conceived as a "business-asusual"

scenario,

which later became combined with a "sane-humane"

scenario as research

became translated
customer

continued. Thus,

into

creating a
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TESTING. This strategic approach is related to the tactic of asking
questions to get information. Testing must occur at the beginning, along
the way, and at the end. At the beginning of the project ,it is advisable to
look for similar or related designs that already exist and to test or
critically observe how people interact with them. The dictionary
definition of test says it is "ameans of examination, trial

or proof "

and" a

series of questions or problems designed to determine knowledge." 309
As previously discussed, environmental psychologists study people in
their everyday,

intact settings

(
see 2.2.3). Tests can be simple

observations or complex questionnaires: that depends on what needs to
be understood. The observation of workers using the. old IR grinder
provided substantial information for the Operation Lightning team.
That is where the tape wrapping ritual was discovered and the idea of a
guard for the hand was conceived. 310
When tests are conducted along the way, they may involve artificial'
situations rather than the actual final environment for the product.
Industrial designers often build appearance models that enable people to
experience the three-dimensionality of the product, without the inner
methansims. Human factors specialists use mock-up models, where
experimental research determines the effects of certain design variables
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(see 4.2.1). The Design Brief is important throughout the project: along
the way it is valuable to return to it to evaluate progress against it's
objectives. Showing the concept designs to the Sunnyside School users
was a "test" along the way, as was Group Four's presentation of the six
styrofoam models to the Operation Lightning team. Testing at later
stages can involve trying out prototypes, and limited runs of real
models, as in the cyclone grinder case.
Follow-up testing includes tactics like the post-occupancy evaluation
(see 4.2.4). This is often the place where designers can get valuable
information about the effectiveness of their design processes, as well as
the effectiveness of the design project.
In John A. Hall's history of the Donvier Ice Cream Maker produced
by Nippon Light Metal Company, the product was placed with 75 users.
He says, "each participant was given an ice cream maker with directions
and asked to use it aminimum of three times over atwo week period in
return for aparticipation fee." The over 80% approval rate encouraged
the company to begin marketing the product at trade shows. 311
A responsible designer is one who follows up the project: Sommer
compares the follow-up to amedical check-up-(see 4.2.4). Product and
Technology Assessments, Social Impact Assessments, Life Cyde
Assessments, etc. all fit into this strategic approach (
see 4.1.1). At the
Eau Claire YMCA the post-occupancy evaluation revealed problems that
were still relatively minor. Immediate correction would potentially
reduce the risk of injury, and hence, liability.
BEING MISTAKE ORIENTED.. This strategic approach is actually a
corollary of the previous one. Human Factors testing has been known to
adapt strategiesbased on Safety Engineers' safety analysis testing. 312
These tactics include actively looking for the moments when the
demands of interacting with the designed environment exceed the
capabilities of the individual involved. In the case of the cyclone
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grinder, it was obvious to team members that the demand of seeing the
speed ratio identification on the grinding pad was limited by the
capability of the worker to see accurately in the gloomy work
environment. Safety engineers also use failure mode and effects analysis
scenarios to imagine all the possible things that might go wrong with the
designed product, environment or service.
At Sunnyside, as previously mentioned, observation made it obvious
that proceeding in astraight line from the exterior to the interior created
an awkward situation. On wet days, the children would inevitably find
themselves walking through wet tracks in their stocking feet. This led to
the design recommendation to create a "dry path" and a "wet path" to
alleviate the problem as mentioned earlier. In this case, paying
attention to where things go wrong contributed to possible design
improvements.
GOING IN SPIRALS. Finally, the strategic approach that underlines all
of these implementation tactics is to go in spirals. These spirals are
feedback loops, which continually inform the process at higher levels of
development, and in which any of these strategies can be applied at any
stage. This has the potential to redirect the entire project (
see 4.2.1). The
sequential model for design development has its place. If the engineer
designs the mechanical components first, and the industrial designer
designs the housing second and the manufacturer makes the part third,
as in this simplified view of earlier grinders at IR, then the potential for
getting locked into adesign that doesn't satisfy the project objectives is
equally great at each stage along the way. If everyone participates along
the way, and the implementation approaches provide continual input,
the potential for amore responsible design solution exists. The
implication of this tactic is that short feedback loops enable the designers'
to "adjust faster, toss out useless schemes faster, [and] improve faster.11 313
At IR the opportunity for feedback occurred at a "design-formanufacture" seminar in which line workers participated along with
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core team members. "Past problems in moving from prototype to fullscale production were openly discussed... [and] ease of manufacture was
greatly improved." 314
Feedback loops played an important part in the design of John
Deere's 1990 Harvester line. Feedback received from customers and the
servicing team resulted in the addition of apassenger seat and apanel at
the bottom of the engine compartment. 315
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ENRICHMENT
Precept. VI: ENRICHMENT. The responsible industrial design consultancy
has as its ultimate goal, the enrichment of the lives of all the people who are in
contact with or affected by its design of products, services, and environments.
The dictionary defines enrichment as the act of making something
"fuller, more meaningful, or more rewarding."316 This section presents
strategic approaches that can enrich people's lives by improving "the
levels in which people perceive themselves, their relationships with
others and with reality." 317 These tactics fall into two broad categories:
education and empowerment.

ENRICHMENT

Empowerment

Education

fig. 14: Enrichment Strategies
EDUCATION. Thomas Jefferson's solution to the perceived inability of
people to participate in government was not to keep the power away
from them, but "to inform their discretion by education." 318 This is also
true in the case of new product development, where design no longer
rests in the hands of afew specialized individuals. The more people can
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be educated to understand and to participate in the design process the
more relevancy the resultant design can have for more people.
The discussion up to this point has already discussed education
tactics. They include learning about the system within which the design
project takes place, and systems similar to it. This increases the potential
for designers to perceive the relationships that influence the product,
environment, or service. Education tactics also include teaching clients,
users, and other participants about the project. In the case of
participatory architecture clients and users are included in discussions
that set up aframework for ashared language (
see 4.2.4). This may
involve teaching them how to read plans, sections, and elevations. It
may include the viewing slides of similar product features, or looking at
models with different types of on/ off mechanisms. It may also have to
do with defining the types of things that need to be learned- visual,
factual, or behavioural. It may be acase of learning something totally
new, or it may be acase of unlearning (of old habits, views, or beliefs).
At Sunnyside School, the focus groups were presented with one
model of the existing building with three interchangeable design
variations to illustrate the concepts (
see Appendix E). By making all the
changes on the one basic model, the participants were quickly able to
understand how their space could be altered to improve it. This led to
the principle's immediate decision to use colour on the floor to delineate
travel paths at the interior entrance area.
Education can take place on an individual basis, as discussed earlier
in the knowledge section, or on agroup basis in the form of seminars,
lectures, workshops, and discussions. The two day Design-forManufacture seminar held at Ingersoll-Rand before prototype
production began was educational for everyone involved. The team
members and line workers learned about new cellular manufacturing
methods, and contributed to the review of past problems in moving
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from prototype to full-scale production. This enabled them to develop
improved methods of production.319
Education can also be experiential, as in the cydone grinder project.
The story was told about the worker, who after testing the prototype for
two weeks, had hidden it and refused to return it to the salesperson. She
had learned about the qualities that she appreciated in agrinder, and
had no desire to return to using acompetitor's aluminum cased model
that froze her hands. In instances like this one, the level of individual
awareness becomes enriched.
Having ateam member who acts as adesigner advocate, who takes
the responsibility of understanding the different languages or points of
view of relevant people, could provide the bridge between education
and empowerment. In the Dalhousie University campus plan the
architects used computer imaging as an important tool for creating equal
levels of understanding for everyone involved, ranging from " the dean
to the guy who gives out parking tickets," and, of course, the
designers. 320 The exchange of information took place in hundreds of
sessions, round-table discussions, as well as in individual offices in
Halifax, California and Italy. In this case, the architects were using the
computer as atool in their designer advocate positions.
EMPOWERMENT. Harmon Willis discusses the idea of empowerment
as the ability to take responsibility for one's life and for changing society
as necessary. 321 That can be translated in terms relevant to design
projects. When aproduct, service, or environment responds to the user's
real needs the individual is in aposition of feeling in control of his or her
life. They are, literally, "invested with power" over their own life
experience, where power is "the ability or capacity to act or perform
effectively."322
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Empowerment can be, at the same time, the goal of aproject and the
beginning of the next project. The John Deere Harvesters were
improved by the input received from customers. The result was that
customers, in turn, were able to have more of their needs met in the new
line. They could carry apassenger and service the engines more easily.
In the case of the Eau Claire YMCA and Sunnyside School, the users
were invited to express their opinions, which were influential in the
design recommendations. This could result in the users feeling more
responsible for their own spatial experience, especially when their
recommendations are implemented. This takes the idea of programme
development, in which architects lay out the space requirements for the
building, astep further into the realm of addressing the needs,
expectations, and capabilities of the users.
Empowerment can be related to Maslow's self-actuali7ed state, in
which individuals feel fulfilled. Therefore, an instrumental strategic
approach towards empowerment is the commitment to taking on
projects that continually push the designers to explore new territory, in
the manner described earlier by David Kelley. Where challenge,
experimentation, and inspiration are supported by the framework
already established, through the tactics cited in this document, new
product design can be more meaningful and rewarding for everyone
involved.
This was certainly the case at Ingersoll Rand, where the challenge,
excitement and success of the product development process and the final
product inspired everyone who worked on it. StrykerTs comment on the
importance of this project acknowledges the success of the product, but
even more emphasize the importance of having made the organization
better. 323
Enrichment can be the result of any stage in adesign project, or the
driving goal behind product development. It can inform the other
strategic areas, and can also re-inform the precepts.
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8.0

THE CONCLUSIONS

The central purpose of this Master's Degree Project was to investigate
how it is possible to practice responsible industrial design. This
investigation occurred on two levels. One level involved the
examination of literature pertaining to the responsible influences of
environmental, economic, aesthetic, and technological conditions. It also
involved the study of the related professions of human
factors /
ergonomics, product semiotics, environmental design, and
architecture. The information collected at this level focussed on
precedents for aresponsible brientation in each of these areas. The
results of this research were synthesized into aset of theoretical precepts
which formed the basis for strategies for aresponsible design practice.
The second level concentrated on actual case studies which took
place prior to the literature search. The studies were broken down into
examples, and in some places, anecdotes, of responsible design practices
which highlight the strategies. The following objectives provided the
structure for the investigation:
1. The formulation of an informed set of precepts which act as
guidelines for the responsible practice of industrial design.
2. The development of strategies, based on the precepts, which can
enrich the professional practice of product development.
3. The illustration of the strategies, as they relate to the precepts,
through selected case studies.
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The Responsible Precepts and Strategies Model, presented again in
figure 4, provides agraphic summary of the findings of the
investigation.
ENRICHMENT
Education
Empowerment

I
MPLEMENTIITI ON
Having Fun
Meeting with Users
Working in Teams
Defining the System
Developing Scenarios
Testing
Being Mistake Oriented
Going in Spirals

KNOWLEDGE
Approaching it
Finding it
How to get it

CO1MUNICHTION

IEIENTIFICHTION

Lines of Communication
Why to Communicate
How to Communicate

End-users & Others
Collaborators
Issues

ETHICS
User-oriented
Environment
Aesthetics
Economics
Technology

fig. 4: Responsible Precepts and Strategies Model

8.1

Implementation of the Strateciies
This Masters' Degree Project presents aset of precepts, with
accompanying strategies for the responsible practice of design. The
precepts and strategies were developed after the case studies which are
used to illustrate them. This means that the conceptual framework
developed in this M D Phas not been tested. While, the precepts and
strategies are sensible and practical, the actual effects of their complete
application in the practice of product development are unknown.
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It is common knowledge, however, that in the western world, many
people are fed up with having their needs dictated by "the technological
or financial determinism that still dominates most corporate
thinking." 324 The precepts and strategies in this Masters' Degree Project
present ahumanist alternative that has the potential to be of benefit to
the people who use them, who try them, or who are affected by them.
Therefore, the discussion turns to ways to implement them into the
practice of design.
Mintzberg points out that "smari strategists appreciate that they
cannot always be smart enough to think through everything in
advance." 325 This document, which has synthesized the information
about responsible design practices from avariety of sources, provides
them with straightforward ideas for creating aresponsible context
within which design is practiced.
In established design consultancies this document can be used as a
challenge to existing strategies. The precepts and strategies can be used
to evaluate existing circumstances and bring the ones into question that
differ from the model presented in this MDP. This can be as simple as
acknowledging what is already in place, and acknowledging the missing
gaps. Where there are gaps, it is necessary to decide how relevant those
precepts or strategies would be in shifting the consultancy's practice to a
more responsible orientation. If there are some aspects of the model
presented in this MDP that would enhance the consultancy's ability to
achieve responsible goals, then it is important to clarify to what degree
they should be included.
This document can also be used as areference for developing a
responsible framework for the practice of product development. The
use of this document is not limited to professional designers, although it
may fit more easily into aprofessional design practice. It can be used by
any professional who is developing aproduct, service, or environment
for other people. In any situation, the strategies can be treated as a
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checklist against which actual or proposed practices are measured. In
fact, the information in this document may come to seem limited in its
scope as professionals become more responsible. In that case, it is hoped
that the material presented here may serve as atrigger for applications
not yet considered.
Nonetheless, once it is clear that particular precepts or strategies are
relevant for particular design practices, their application in the practice
should proceed at amanageable pace. In circumstances where they may
be viewed as extreme, the adoption of strategies, or underlying precepts,
should proceed slowly—perhaps, initially adding one or two and
observing the effects. A long term plan may include phasing in various
strategies over acertain period of time. An extreme approach, however,
may involve the immediate adoption of all the precepts and strategies
that would make the design project at hand totally responsible In any
event, the utilization of the material presented in this document requires
patience, and the willingness to recognize that change takes time and
involves compromises.

8.2

Conclusions
In this Master's degree Project the practice of responsible product
development, which includes the practice of responsible industrial
design, concentrates on the conception and creation of new products,
services, or environments that fulfill the needs, capabilities, and
expectations of individuals. The individuals are the users of the
products, colleagues, clients, and everyone who might be affected by the
product's existence. This takes place within the five stage model of
professional practice, as outlined in this document.
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The application

of some or all of the six precepts presented in this

MDP, and the set of strategies that were developed from them enables
designers to:
1. Focus the frame within which responsible design takes place.
2. Respond to, and learn about, people's needs, capabilities, and
expectations.
3. Practice responsible design.

8.2.1

Attributes
As with any body of knowledge, there are attributes and limitations
that must be considered. One attribute of this document is that it can be
used by anyone who is designing aproduct, service, or environment—
engineers, inventors, manufacturers, producers, and marketers, as well
as professional designers.
In fact, some of the strategies presented in this document are
currently in use in avariety of companies that manufacture products. In
Winning by Design, the authors' survey of furniture, heating, and
electronics firms indicate that five out of the ten strategies expressed by
these firms fit into the strategic approaches presented in this yfVjp 326
This observation leads to the conclusion that this material is not only
accessible, but also timely. While some of it may seem idealistic, it,
nonetheless, is aligned with current trends cited by Faith Popcorn, Tom
Peters, and John Heskett, among others, who indicate that now, more
than ever, people matter.
Ajiother positive attribute of this Master's Degree Project is that the
precepts and strategies provide astable framework for the practice of
responsible design. This stability acts like an anchor in turbulent times,
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Roy, Bruce, & Potter, OP OtT,

p.
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when the external context is shifting rapidly. While economic,
environmental, technological, and social conditions are in astate of flux,
the simple question—"how is it ppssible to practice responsible
design?"- and the answers provided in this document, can keep
designers on track.
8.2.2

Limitations
One of the weaknesses of this MDP is that it does not cover
production processes and material considerations, both essential
components in the development of new products, services, and
environments. This is an area for further study. The study could begin
with Janet Sekiya's Master's Degree Project, Design Implications of
Indoor Air Ouality and Material Out,gassing, which provides relevant
information, as well as an extensive bibliography. 327
Another weakness of this document is that, by nature of the
assumptions made, it focusses on recommendations for design practices
for the developed world. All references to people wanting quality, not
quantity were derived from first world sources. The third world
countries are too busy trying to "catch up" to perceived first world
standards to pay attention to being responsible to their fellow human
beings. In Adrian Forsyth's article, "No New Worlds, " he points out that
Japan's economic success is based on the plundered oceans and stripped
forests of third world countries. He says,

"Japan

prospers because there

are still countries that are willing to absorb its environmental impact in
exchange for rapid economic growth." 328 For information about
responsible design practice for the third world, Papanek's book, Design
for the Real World is highly recommended.
There is no justification provided for the underlying assumption that
practicing design in amanner which is responsible to individuals is
important. Perhaps that is another weakness of the document, given

327 Sekiya,

Janet, Design Implications of indoor Air Quality and Material Outgassing,
Master's Degree Project, University of Calgary, 1992
328 Forsyth, Adrian, " No New Worlds", Equinox
July-August, 1992, p.84-95, P. 93
,
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that there are many people today who are so overwhelmed with the
apparent madness of the world, that they may well ask, "what difference
does it make if there are more people in control (empowered) of their
interaction with things?" In all honesty, it may not make adifference to
the turbulent international political situation if two hundred elderly
people can keep their balance on the paved entranceway to the Eau
Claire YMCA. There is, however, always the hope that large victories
are won by taking small steps, which, in this case, refers to making
responsible choices that affect people's daily lives.
Clearly, another weakness of the document is its optimistic belief that
the "world will be abetter place" if designers engage in the responsible
practice of product development. In Winning by Design, the authors
point out that it cannot be solely the responsibility of designers to
change the nature of their work. "It requires amore fundamental change
in the values and structure of society."329

8.3

Implications
While the precepts and strategies for aresponsible design practice
presented in this Masters' Degree Project are extensive, they are not
definitive. If anything, they are only abeginning, synthesized from the
diverse experiences and influences in other related or influential areas.
At this time, they are the best set of precepts and strategies that this
author can recommend to anyone iriterested in the responsible
development of products, services, and environments. Once these
precepts and strategies are consistently incorporated into professional
design practices, even more information about responsible design will
become available.
The ability to be responsible to individuals is not aone time
occurence, nor is it afixed concept. It is aconstantly evolving
commitment that involves awillingness to be aware of the context
within which different individuals find themselves. In this, designers

329 WaIsh,

Roy, Bruce, & Potter, OP CII,

p.

48
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can take apro-active stance, and lead industry to take amore
responsible position, which, in many cases, it is willing to do.
After the long boycott of Nestlé products, (due to the controversy
over the infant deaths related to one of their products), Rafael D. Pagan,
manager of the Nestlé Coordination Centre for Nutrition, issued a
statement in which he predicted that business would prosper in the
future if it becomes more open to human nature and acknowledges the
'broad array of responsibilities to [the] community and to the larger
world outside [its] offices over and above the privilege to create
wealth." 33°
Pagan's comment was condensed from asomewhat expansive
expression of the responsible direction many businesses are taking. The
implication of his comment is that the practical input which has the
potential to make Pagan's ideals areality would be well received by
business. The application of the responsible design precepts and
strategies, as discussed in this Masters' Degree Project, could contribute
to dosing the gap between the people who design, produce, and market
products, services, and environments and the people who use or come
into contact with them. Therefore, the Precepts and Strategies in this
document are objectives for aresponsible design practice.

330 Kuhn, James W., and Shriver, Donald W. Jr., Beyond Success: Corporations and
their Critics in the 1990s, New York, Oxford University Press, 1991, p. 234
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Code of Ethics and Professional Practices
Recognizing that industrial designers affect the quality of life in our
increasingly interdependent and complex society; that responsible
ethical decision making often requires conviction, courage and ingenuity in today's competitive business context: We, the members of
the Industrial Designers Society of America, will endeavor to meet
the standards set forth in this code.
Unlike legal statutes that specify minimum standards of performance, an essential purpose of acode of ethics is to set before us
higher goals, goals for achieving our best as designers. Accordingly,
we understand that living up to this code in its entirety represents a
challenge to each individual's integrity. As members of the Industrial Society of America, we will strive to support and defend one
another in endeavoring to meet these ethical challenges.
Fundamental Ethical Principles
We will uphold and advance the integrity of our profession by:
I. Using our knowledge and skill for the enrichment of human wellbeing, present and future;

by maintaining effective communication; by establishing clear contractual understanding; and by providing fair and adequate renumeration for advice and services rendered. Employers, in cooperation with their designers, will maintain appropriate work environments.
Article IV:
We Will Compete Fairly with Our Colleagues by
building our professional reputation primarily on the quality of our
work; by issuing only truthful, objective and non-misleading public
statements and promotional materials; by respecting competitors'
contractual relationships with their clients; and by commenting only
with candor and fairness regarding the character of work of other
industrial designers.
Article V:
We Will Be Responsible to Our Employees by supporting their professional development; by providing opportunities to
extend their education; by providing, insofar as possible, challenging
assignments and responsibilities commensurate with their skills; by
establishing clear contractual understandings; by maintaining appropriate work environments; by properly crediting work accomplished;
and by providing fair and adequate compensation.

2. Being honest and fair in serving the public, our clients, employers. employees and students regardless of race, religion, sex, age,
handicap or national origin.

Article VI: We Will Be Responsible to Our Students by holding
as our fundamental concern their education as citizens and designers:
by implementing sufficiently inclusive curricula and requiring satisfactory proficiency to enable students to enter the profession with

3., Striving to maintain sufficient knowledge of relevant current
events and trends so as to be able to assess the economic and envi-

adequate knowledge skills; by providing opportunities for internships
with and observation of practicing designers: by respecting students'

ronmental effects of our decisions.
4. Supporting one another in achieving our goals of maintaining
high professional standards and levels of competence, and honoring
commitments we make to others.
Articles of Ethical Practices for industrial Designers
The following articles provide an outline of ethical guidelines designed to advance the quality of our profession. They provide general principles in which the "Ethics Advisory Council" can resolve
more specific questions that may arise.
Article I:
Responsibility to the Public for their safety, and for
their economic and general well-being is our foremost professional
concern. We will participate only in projects we judge to be ethically sound and in conformance with pertinent legal relations; we
wilf advise our clients and employers when we have serious reservations concerning projects we have been assigned.
Article II:
Responsibility to Employers and Clients will be
carried out by providing original and innovative design service of
high quality; by serving their interests as faithful agents; by treating
privileged information with discretion; by communicating effectively
with their appropriate staff members; by avoiding conflicts of interest: and by establishing clear contractual understandings regarding

rights to ownership of their designs; and by fairly crediting them for
work accomplished.
Article VII: We Will Continue Our Professional Development
throughout our careers by further education; by participating in appropriate professional societies; by staying abreast of developments
in our profession; by accepting and giving only honest and constructive criticism; by extending our fields of expertise; and by seeking
increasingly challenging and responsible assignments.
Article VIII: We Will Advance the Interests of Our Profession
by participation in programs of appropriate professional organizations; by communicating effectively with the public regarding the
benefits of industrial design services; by publishing in trade, professional, and other journals; by involvement in community and government affairs; by abiding by this code; and by not accepting serious
ethical misconduct on the part of other designers or associates, particularly, but not exclusively, when violations of the law are involved.
Article IX: We Will Support One Another's Interests as officers and members of the Industrial.Designers Society of America, by
providing forums wherein avariety of viewpoints may be expressed;
by actively implementing the program suggested in the IDSA State-

obligations of both parties. Only with agreement of all concerned
will we work on competing product lines simultaneously.

ment of Purposes and this Code; and, in particular, by being supportive to members whose careers are placed in jeopardy by adherence to
this code.

Article III: Our Employers and Clients should be responsible to
designers in reciprocal manner in order to help assure quality results:

Any member wishing advice on professional ethics or interpretation
of the IDSA Code should contact the IDSA Executive Director.

11
The Industrial Designers Society of America
1142 Walker Rd., Suite E, Great Falls. VA 22066-1836 703.759.0100 Fax: 703.759.7679
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ICOGRADA/ICSID/IFI
Model Code of Professional
Conduct for Designers
Object of the Code
The object is to state the principles
for an international basis of ethical
standards related to the practice of
design which are accepted by all
Members of ICOGRADA, ICSID
and lFl.
Definitions
For the purpose of the Code, the
word "designer"
a shall deem to include:
i) designers concerned with
graphics and visual
communication
ii) designers concerned with
products and capital goods
ill) interior architects/interior
designers
b shall mean an individual,
practising design as afreelance
or salaried designer, or group
of designers, acting in
partnership or within other
forms of association.
Obligations of Member
Societies and Associations
ICOGRADMCSID/IFl require that
Members accept that they and their
individual members, when working
in acountry other than their own
shall observe the relevant code
and practice of the national
Member or Members pertaining to
that country.
1
The Designer's responsibility to
the community
a A designer accepts a
professional obligation to
further the social and aesthetic
standards of the community.
b A designer accepts professional
responsibility to act in the best
interests of the ecology and of
the natural environment.
c A designer shall act in keeping
with the honour and dignity of
his profession.
d A designer shall not consciously assume or accept a
position in which his personal
interests conflict with his
professional duty.
2
The Designer's responsibility to
his client
a A designer shall act in his

b A designer shall not work
simultaneously on assignments
which are in direct competition
without informing the clients or
employers concerned, except in
specific cases where it is
customary for the designer to
work at the same time for
various competitors.

c A designer who is financially
concerned with any
company, firm or business
which may benefit from any
recommendations made by
him in the course of his work
shall notify his client or
employer of this fact in
advance.

c A designer shall treat all
knowledge of his client's
intentions, production methods
and/or business organisation as
confidential and shall not, at
any time, divulge such
information without the consent
of his client. It is the designer's
responsibility to ensure that all
members of his staff are
similarly bound to
confidentiality.

d A designer who is asked to
advise on the selection of
designers shall accept no
payment in any form from
the designer recommended.

3
The Designer's responsibility to
other designers
a A designer must not attempt,
directly or indirectly, to supplant
another designer, nor must he
compete with another designer
by means of adeliberate
reduction of fee or by other
unfair inducement. A designer
shall not knowingly accept any
professional assignment upon
which another designer has
been acting without notifying
the other designer.
b A designer must be fair in
criticism and shall not denigrate
the work or reputation of a
fellow designer.
c A designer shall not accept
instructions from his client
which knowingly involve
plagiarism, nor shall he
consciously act in amanner
involving plagiarism.

b Before accepting an
assignment the designer shall
define exactly and
comprehensively to the client
the basis on which his total
remuneration is calculated.

a A designer shall not take
part in any open or limited
international competition
the terms of which are not in
accordance with the
regulations established by
ICOGRADA, ICSID and lFl.
6
Publicity
a Any advertising or publicity
material must contain only
truthful factual statements.
It must be fair to clients and
other designers, and in
accordance with the dignity
of the profession.
b A designer may allow his
clients to use his name for
the promotion of articles he
has designed or service
which he has provided but
only in amanner which is
appropriate to the status of
the profession.
c A designer shall not allow
his name to be associated
with the realisation of a
design which has been so
changed by the client as no
longer to be substantially
the original work of the
designer.

4
Designers Remuneration
a A designer shall not undertake
any work at the invitation of a
client without payment of an
appropriate fee.
A designer may however
undertake work without fee or
at areduced rate for charitable
or non-profit making
organisations.

5
Competitions

-

Published by the International
Council of Graphic Design
Associations, the International
Counàil of Societies of Industrial
Design, and the International
Federation of Interior Architects!
Interior Designers.
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APPENDIX C
AMERICAN DESIGN COUNCIL PRINCIPLES
(ENVIRONMENTAL TASK FORCE) 1992
1. Advocacy for Safe Products and Services
Designers will advocate with their clients and employers the
development of buildings, landscapes, products, communications and
spaces that minimize environmental harm and are safe for use by
people.
2. Protection of the Biosphere
Designers will seek to minimize the release of any pollutant that may
endanger air, water or earth.
3. Sustainable Use of Natural Resources
Designers will strive to make sustainable use of renewable natural
resources, including the protection of vegetation, wildlife habitats, open
spaces and wilderness.
4. Reduction of Waste and Increasing Recycling
Designers will try to minimize waste. To this end, they will design
for durability, adaptability, repair and recycling and will include these
as criteria in their purchasing and specifying.
5. Wise Use Of Energy
Designers will choose environmentally,
safe energy sources and
adopt energy conserving means of production and operation whenever
possible.
6. Reduction of Risk
Designers will seek to minimize environmental risk to the health of
their employees and the users of their designs.
7. Sharing of Information
Designers will share information that will help their peers make the
best choices in specifying materials and processes. 331

331 INNOVATION: Journal of the Industrial Designers Society of America, p.3
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APPENDIX D
HUMAN FACTORS DESIGN STRATEGIES
Designing for the average person
There was atime when it was believed that this,, was the best design
strategy. However, since there are, actually, very few individuals who
are average, it doesn't make sense because this strategy has the potential
to exclude fifty per cent of the population. There are, however, some
circumstances where this design strategy is appropriate. As an example,
the checkout counter of asupermarket built for the average customer
probably would discommode customers less in general than one built
either for the circus midget or Goliath. 332
Designing for extreme values
There are certain design problems that incorporate maximum or
minimum values based on features like reach (which should
accommodate the smallest person) and clearance (which should
accommodate the largest person). In taking the extreme individuals into
consideration, the product designer attempts to accommodate the largest
possible proportion of the user population. Examples of the types of
projects that are designed with extreme values as parameters are
workstations, doorways and furniture. In some cases, the extreme
values could extend to 100% of the population, however "it frequently is
the practice to use the 95th and 5th percentiles of the distributions of the
relevant population characteristics as the maximum and minimum
design parameters."
Designing for arange of people
There are circumstances in which it is best to design aproduct with
an adjustable range that can accommodate the individual users. The
most common examples of this sort of design are vehicle seats and office
chairs. In cases such as these the range of adjustment might go from the
5th percentile to the 95th percentile of the user population.

2 Sanders
333

and McCormick, OP CII, p. 336

1B1D, p. 336
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APPENDIX E
PHOTOGRAPHS OF THE SUNNYSIDE SCHOOL PROJECT

i) Sunnyside School

east entrance

-

ii) Sunnyside School

-

children's entrance

iii) Interior of children's entrance
iv) "Gully" concept model
v) "Rocker" concept model
vi) "Bridge" concept model
vii) Sunnyside students viewing model
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APPENDIX F
CONSTRAINTS AND CRITERIA FOR SUNNYSIDE SCHOOL'S
CHILDREN'S ENTRANCE
The following points set up the criteria and constraints for evaluating
concepts:
1. The entrance should convey asense of belonging in the
community, asense of collegiality and co-operation.
The children's entrance must be designed to accommodate the largest
possible user group, so that all the members of the community feel
welcome in the school. This design should integrate age groups, rather
than segregate them. If this entrance is designed to accommodate all
potential users in the community it would highlight community school
ideals, in spite of the fact that presently most of the users are the
children. Other features in the entry environment can be designed to
personalize the space for the children. This creates aduality in which all
of the ultimate users of the entrance should be comfortable. It is the
designers bias to priorize the comfort of the largest user group if
compromises need to be made. The doors, public space and circulation
path should be designed, ideally, to accommodate the full range of users
from the 5th percentile boy, age 6to the 95th percentile middle-aged
man. However, since that would be very imposing for the majority. of
the users, it would be best to take the 95th percentile woman as the
maximum. The stairs could be replaced with ramps to make the school
more easily accessible to all possible populations.
Elements such as child-height seats and storage lockers can allow the
child to have control over his/her personal relationship with the space.
Elements can be designed as if they do matter for the users. Heights can
be scaled to child size in areas that are mostly used by children.
Personal storage units that can be decorated should be included. The
storage areas, seats and group nooks can be treated specially to
accommodate children ranging from.
the 5th percentile boy, age 6to the
95th percentile girls, age 12. There is aneed for seating that is scaled to
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the size of all the users. Seating can also double as play structures,
grouping elements, and storage elements.
2. The children's entrance is the only accessible entrance at an
historical junction in the building's architectural history. It also occurs at
the only place in the building's history where the traffic flow continues
to go in the same unimpeded direction as originally intended. These
historical implications confer significant meaning on an entrance that is
presently rather bland and insignificant. The design should reflect this.
3. The Landmark concept is an important aspect of the design brief
and can be addressed in two ways; i) as alandmark that highlights
where the entrance is ii) with less significant landmarks along the way
that relate to other tasks the users perform, and might incorporate the
drinking fountain, the garbage can, storage facilities, etc
Other artifacts can enhancç the environment and provide landmarks
that cater to many of the users' needs. These include water fountains,
garbage cans, adock and possibly, aweather vane.
4. The path sets up astrong direction with one "sub-path" from the
exterior to the interior, and vice versa. The area is large enough to vary
the diversity of size and shape and add richness to the environment.
Design for this area must include physical elements that literally slow
children down and calm them down. Unfortunately, adults, who often
don't need to put the brakes on their energy levels to such an extent, will
be affected by these features. Definition of areas where certain
behaviours are permissible can be accomplished by elements or
treatments of the environment. A meandering path, for example, would
slow people down and slow down speeders.
5. The boundary between exterior and interior needs to be
redesigned to incorporate the values of the school and highlight its
importance. The addition of some transparency so that children and
visitors could see inside or outside would be appropriate, as well as the
addition of informative lighting. The transition area can be integrated
with atreatment that runs from inside to outside and vice versa, that
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communicates the flow of penetration. The door design can reinforce
this flow. The doors should provide an opportunity to look inside and
outside (for asense of place). They should either open out or slide
vertically or horizontally, depending on the transitional flow. The
handles or knobs, and weight should accommodate the range of users.
Overhead protection could serve two purposes: i) provide shelter from
inclement weather and ii) reduce the workload of the caretaker.
6. Metaphor is an area that could create arichness in the
environment, if approached subtly. The younger children might be
thrilled with literal metaphors, however the older children and the adult
users may tire of them quickly. As adesign consideration, humour
could be applied, subtly and might be greatly appreciated. However,
too much humour could be counter productive in terms of behavioural
organization.The river may be incorporated into the design as an
element, perhaps the path element. Another interpretation of
geographical position could be taken from the relationship to the
downtown towers, which could be translated into adesign feature.
7. The design could incorporate trees or other natural elements that
tie in with the nature of this historical community project. Natural
features can enhance the area and serve as organizing features. The
composite design offers two possibilities; i) try to chose one of the
predominant styles in the community and fit in or ii) anything goes,
because there is so much variety anyway.
8. The interior area needs seats, temporary storage space for
backpacks, food, etc., elements that can serve diverse needs like linear
organizing purposes or grouping landmarks. This area must
accommodate avariety of activities such as circulation, storage and
grouping in away that supports privacy and asense of self and ensures
behaviour organization on alarge scale. The enclosure may be redefined
to include alarger variety of possibilities for grouping. Intentional
places to sit and stand should be incorporated into the design for
individuals, small and or large groups of individuals of avariety of
sizes. Private storage compartments would satisfy the concern about
security of personal belongings Storage elements are necessary
167

components in this environment. They address anumber of the
characteristics in the user's needs section. The interior wall between
division two and the entry area should have window openings in it to
maximize the natural light and to provide views of the older children's
area (addressing self-esteem, familiarity with the environment and
territoriality). This would relate to the 1990 skylight renovation in the
atrium.
9. Aesthetic treatments of the elements will follow the design
decisions. Form can be an exploration, as there is no overriding
architectural concept. At this time the most important consideration
would be to chose materials that have minimal hazardous effects like
outgassing and have the strength and durability to support the design.
Sound levels must be minimized in the interior space through the use of
materials and the placement of elements. Textures and patterns may
reinforce larger gestures in the design response to the entrance area.
•

As the design evolves' there are anumber of colour considerations

that will influence the final palette; the psychological effects of colourcalming vs. stimulating; the relationship to the urban fabric-reinforcing
or contrasting; and the relationship to the materials- reinforcing or
concealing; and the toxicity of the colour applications.
10. Design issues pertaining to lighting include; importing daylight
into the interior space to soften it, make it "friendlier" and provide more
of avisual connection with the outside. Artificial light may reinforce
design elements in the environment and may be used outside, with a
thought to future schedule changes that may affect the use of the
entrance at dusk or in the evening.
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APPENDIX G
PHOTOGRAPHS OF
THE EAU CLAIRE YMCA

i) Eau Claire YMCA- east entrance
ii) Eau Claire YMCA- south entrance
iii) Interior view of suspended staircase
iv) Interior view of staircase at second floor level
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APPENDIX H
THE EAU CLAIRE YMCA
CONSTRAINTS AND CRITERIA
In summary it can be seen that the following design considerations
must be taken into account in evaluating this facility as suitable for the
elderly;
1.

Interventions that take maneuverability, agility and speed

into account would include alarge enough space for each individual to
ensure that their progress is unimpeded and that they don't slow down
others. In effect, this provides asafe environment for the elderly.
2.

Environments in which the elderly find themselves must be

designeä in ways that reduce the conflict and distraction of undesirable
physical challenge and support the experience of competence, safety and
familiarity.
3.

Because movements that were once simple may now require

more exertion more strength as well as stamina distances in both
-

-

interior and exterior layouts can become important considerations. 17
4.

Straightforward spaces and uncomplicated and easy to grasp

objects within them would respond to the limitations of the elderly.
5.

To minimize the hazard of falling, floor surfaces should be as

level as possible and walls should be kept clear of protruding surfaces.
6.

The choice of colours and the use of reflective surfaces must

be considered in the context of the limitations of the user group.
7.

Increase illumination levels, increase size for signs, heighten

contrast between elements in all visually presented information, and use
highly contrasting colours.

17

A1A Foundation, IBID, p. 7
174

8.

The designer should create aspace where the elderly can

easily hear that which they want to hear.
9.

Orientation is an issue of reinforcing people with cues they

have seen before and have com&to associate with aparticular area of
path. These cues might include any signs that distinguish one area from
another such as different furnishings, colors, surface textures, and
pl
ant
s. 18
10.

Provide simple and obvious cues in the environment to

facilitate wayfinding. These cues can include the placement of door, as
well as signs in the building.
11.

Signs need to be dearly visible, straightforward and

"positioned, coloured and placed on backgrounds which enable them to
be dearly distinguished from other objects in the field of view." 19
12.

The most important design consideration for doors is that

they can be opened by the population using them.
13.

Doors must be designed to accommodate wheelchair

passage.
14.

The location of the entrance in relation to other activities in

the building is an important design consideration.
15.

Eliminating ramps alleviates the hazards caused by

imbalance in the elderly.
16.

It is important to consider "providing seats on top, bottom

and intermediate landings to enable users to rest and regain strength in
the midst of astrenuous climb or descent .-"20

18 Howell, S.C., IBID, p. 51
19 Charness, N., IBID, p. 352
20 AlA Foundation, IBID, p. 140
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17.

Handrails must be designed with consideration for grip; in

the case of the elderly the diameter of the handrail that is going to be
gripped should be 23/4 inches according to Konce]ik.
18.

If handrails are to be used on the exterior of abuilding, they

should be made of anon-slip, non-conductive and non-corrosive
material.
19.

Seating should be easy to get into and out of, be comfortable

while providing support.
20

There should be daylighting in the entry/ lobby.

21.

There should be electrically operated entrance doors.
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APPENDIX I
POST OCCUPANCY EVALUATION ( POE)
EAU CLAIR YMCA
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EAU CLAIR YMCA STUDY
I am a graduate student in the Faculty of Environmental Design
at the University of Calgary studying Industrial Design and how it
relates to architecture.

I have chosen to analyze the Eau Claire YMCA

as a design project.
This study is being conducted to determine if there are aspects
of the building design that might be changed to facilitate ease of use
for elderly patrons.

If you could take a few minutes to fill in this

questionnaire yout comments would be appreciated.
1. How do you travel to the YMCA most of the time?
please circle:

own car, other's car, taxi, bicycle, public bus,

special bus, on foot, combination of two or more modes (please
specify)

a.
b.
C.

other (please specify)
2.

How often do you use

please circle:

the east entrance beside the snack bar?

all the time

s?_o

most of the time
.

some of the time

south

cr..

.

41.

'-

rarely
none of the time
3. How often do you use the south entrance near the program desk?
please circle:

all the time
most of the time
some of the time
rarely
none of the time

east

4. In your opinion, which is the primary door?
please check:

the east entrance
the south entrance

5. In your opinion how important are each of the following
characteristics in any entrance?
Please rank each one separately wherel is themost important and 5
is the least important, by circling:
a) protection from elements
b) car can drive close to entry
c) facing you when you approach
d) indoor waiting area
e) outdoor waiting area
f)
view of street from doorway
g)
h)
i)

automatic doors
well lit
other

1 2
1 2
1 2
1 2
1 2
1 2

3
3
3
3
3
3

4 5
4 5
4 5
4 5
4 5
4 5

1 2 3 4 5
1 2 3 4 5

6.
In your opinion what elements from question 4 are present in the
east door (A) and the south door(B)?

EAST
please check: a)
b)
c)
d)
e)
f)
g)
h)
i).

protection from elements

SOUTH

car can drive close to entry
facing you when you approach
indoor waiting area
outdoor waiting area
view of street from doorway
automatic doors
well lit
other
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7.

What is your age group?

please check:

8.

50-55_
70-75_

55-60_
75-80_

60-65_..._
80-85

65-70
85+

How do you get to the upper floors of the YMCA?

please check:

a) the central stairs
b) the elevator
c) both____

9. If you use the elevator, would you use the stairs if you could rest
between floors?
please check:

definitely_
perhaps
no

10. If you use the stairs, would you like to have a place to rest
between floors?
please check':

definitely
perhaps
no____

Thankyou for taking the time to answer this questionnaire.
If you
have any other comments 'or suggestions, please write them in the
space provided below
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POE RESULTS

The results from 41 questionnaires follow:
1.

2.

How do you travel to the YMCA most of the time?
own car

24

other's car

3

taxi

0

bicyde

1

public bus

9

special bus

0

C-train & walk

4

car & walk

on foot

4

bus & walk

1

7

How often do you use the east entrance?
all the time

14

most of the time

some of the time

6

none of the time

rarely

7

7

7

3.

How often do you use the south entrance?
all the time

11

most of the time

some of the time

8

none of the time

8

6

rarely

4.

5.

7

In your opinion which is the primary door?

east entrance

26

south entrance

16

In your opinion how important are each of the following

characteristics in any entrance, rank each one separately from 1to 5.
123

4

5

18

12

9

14

7

11

4

2

4

7

7

5

6

3

a)

protection from elements

9

25

b)

car can drive close to entry

8

37

C)

facing you when you approach

8

3

d)

indoor waiting area

7

5

e)

outdoor waiting area

10

5

f)

view of street from doorway

7

7

g)

automatic doors

1

4

5

6

8

5
9
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h)
4

1

well lit

18

7

7
I)

other:
doors that open easily

4
sight line from cafeteria
1
driveway cleared

6.

1

In your opinion what elements from the previous question

are present in both entrances?
east

27

12

16

27

17

19

south

a)

protection from the elements

b)

car can drive close to entry

c)

facing you when you approach

d)

indoor waiting area

e)

outdoor waiting area

f)

view of street from doorway

g)

automatic doors

19

22

20

17

12

10
3

1
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h)

well lit

21

i)

other: open easily

1

16

1

7.

8.

9.

What is your age group?

50-55

2

70-75

6

55-60

4

75-80

6

60-65

13

80-85

1

65-70

7

85+

0

How do you get to the upper floors of the YMCA?
a)

the central stairs

b)

the elevator 4

C)

both

35

5

If you use the elevator, would ou use the stairs if you could

rest between floors?
definitely

4

perhaps

6

no

3
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10.

If you use the stairs, would you like 'to have aplace to rest

between floors?
definitely

6

perhaps

10

no

21

Other comments:
parking attached to the building
plus 15 to Canterra building
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APPENDIX K
PHOTOGRAPHS OF THE CYCLONE GRINDER

i) Cyclone grinder in use
ii) Cyclone grinder with colour coded label
iii) Cyclone grinder parts
iv) Cyclone grinder with different grinder attachment and speed
rating
v) Cyclone grinder colour coding system
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v)

TOOL COLOR CODE
Max. Free Speed ( rpm)

v)
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APPENDIX L
LETTER TO JIM STRYKER
OF
INGERSOLL-RAND
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Faculty of Environmental Design
Industrial Design
The University of Calgary
2500 University Drive
Calgary, Alberta
January 14, 1993
Mr. Jim Stryker
Manager Product Development
Ingersoll-Rand
fax# 908 647-6007
Dear Mr. Stryker,
Since we have had minimal telephone contact, Ithought it might be
best to send you afax before our next conversation on Monday, January
18 at 8:30 am. As Imentioned, my thesis initially focusses on developing
aset of principles for the responsible practice of industrial design. It
goes on to illustrate strategies for product development, based on the
principles, that are responsible to the people who are in any way
involved or affected by the design project- ranging from end-users,
clients, and manufacturers, through engineers, designers, factory
workers to anyone whose life will be affected by the existence of that
product, environment or service. I'm sure you can understand why I
was interested in the cyclone grinder project when Iread about it in
Liberation Managen-ient.
Iwould like to include examples from your project in my thesis, with
your permission. Peters provides agreat deal of valuable information,
however, there are additional questions that have occurred to me. They
follow:
1. When you were observing the customers, did you videotape or
photograph them?
2. Have you done follow-up visits or reviews to determine problems
or benefits with the cydone grinder?
3. Did the team members have "fun"? Has the process changed the
working patterns of the people who were on the team?
4. How did you get the engineer on side when he was reluctant to be
in the initial team effort?
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5. Was the decision to use acomposite material economic,
environmental, or both? Was there aconsideration of the environinenLJ
impact of plastic versus metal?
6. Did you look at what they do with the grinder when its not in
use- how they place it down and if the design makes it easy to place
down and pick up again?
7. Colour coding is aproduct semiotic consideration- visual
messages given to the user- were there other product semiotic
considerations in the cyclone grinder design, like the on/ off switch?
8. Did you look at related injuries like karpel tunnel syndrome or
vibration related injuries as possible design influences?
9. Did you compare statistics for the old grinder with competitor's
grinders- in areas of safety design, maintenance, and life span?
10. Does Ingersoll-Rand have environmental policies in place-like
product technology assessment or environmental impact assessment or a
cradle-to-grave approach to products?
11. Can you send me any visual information like photos of the
grinder before, photos of the cyclone grinder, photos of the grinder in
use, or concept model photos?
12. At what time were the industrial designers engaged in the
Project? Can you provide me with acontact name and number for
Group Four?
Irealize that this is quite alot to be asking. Ihope that you can
address at least some of these questions or that you have documented
information that you can send me. Iam in the last stages of my thesis
work now, and expect to be completely finished in acouple of months. F
would, of course, be glad to send you acopy of it, in response to your
valuable input.
Ilook forward to talking with you on Monday.

Sincerely

Lois Frankel
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