Sheffield
Hallam
University

#'$$ % & %& &%'$()*$

+ # # % &
+ % , %
, % # % &
, % # % % ,
% % &
- #'$$ % & %& &%'$()**$ #'$$ % & %& &%'$ &

% % # Y0 # &


http://shura.shu.ac.uk/information.html







Sponsoring Establishment:

‘Department of Design
Faculty of Art and Design
Sheffield City Polytechnic
Psalter Lane

Sheffield S11 8UZ

Collaborating Establishment:
Department of Design Research
‘'The Royal College of Art

Kensington Gore
London

Thesis submitted to the Council for National Academic Awards
in partial fulfilment of the requirements for the Degree of
Doctor of Philosophy.

Applicant: Martin Stirling Woolley MDesRCA

Supervisors: Timothy Coward NDD MDesRCA MSIAD
Roger Breakwell MDesRCA

External Advisor: Kenneth Agnew MDesRCA MSIAD FRSA

DESIGN, PRODUCT IDENTITY AND TECHNOLOGICAL INNOVATION

MARCH 1983



TABLE OF CONTENTS

Studies Undertaken in Connection with the Research

The Relationship Between the Thesis Constituents

List of Illustrations

List of Tables and Diagrams

Acknowledgements
Abstract
Preface
Chapter 1 INTRODUCTION AND BACKGROUND
1.1 Recent developments in technology and
their implications for the design of
products
1.2 Definition of technologically inno-
vatory products
1.3 The special problems of manufacture,
design and use of t i p's
1.4 Alienation and the technologically
innovatory product
1.5 The manipulation of product idéntity
by technological means
1.6 FUnctional information in prodﬁcts
1.7 The relationship between patterns of
work/leisure and products
1.8 The compfehensibility of perceivable
characteristics
Chapter 2 THE RESEARCH HYPOTHESES
2.1 Hypotheses
2.2 Description of hypotheses
Chapter 3 THE RESEARCH METHOD
3.1 Aims, objectives and rationale
3.2 Technologically innovatory product
selection criteria
3.3 Description and explanation of the

user questionnaire

Page

16

18

45

63
70

79

89
97
98
100
105
106

109

114



3.4

Chapter 4
4.1
4.2

Chapter 5
5.1
5.2

5.3
5.4
5.5

5.6

Appendices

Description and explanation of the
design questionnaire

The relationship between question
aims and forms

RESULTS AND INDIVIDUAL CONCLUSIONS
Non-support questions

Support questions

GENERAL CONCLUSIONS

Concerning the treatment of results

Research conclusions and the
hypotheses

Principal research conclusions

The design role

Research findings related to the
product identity of the microwave
oven

Improvements to the t i p design
process

Bound separately

Page

123

129
135
136
233
266
267

275
283
298

321

341



STUDIES UNDERTAKEN IN CONNECTION WITH THE PROGRAMME

OF RESEARCH

18 October 1977

19 October 1977

4 November 1977

10 November 1977

13 November 1977
22 November 1977
29 November 1977

23 January 1978
26 January 1978
30 January 1978
14 February 1978

20-24 February
1978
1 March 1978

2 March 1978

2 March 1978

Bruce Archer - Lecture, "Design
Research as a Distinctive Mode of
Enquiry", Royal College of Art,
London (RCA).

Bruce Archer - Lecture, "A Language
for Design", RCA.

Bruce Archer - Faculty Lecture and
Seminar, Sheffield City Polytechnic.

Tony Dawson - Lecture, "The Design
and Marketing of a Motorcycle",
Sheffield City Polytechnic.

Natasha Spender - Lecture, "Experimental
Case Histories", RCA.

Natasha Spender - Lecture, "Introduction
to Psychology", RCA.

Natasha Spender - Lecture, "Statistical
Methodology in Psychology", RCA.

Colin Gilligan - Seminar, "Company
Product Policy", Sheffield City
Polytechnic.

Colin Gilligan - Seminar, "The Research
of Markets - Evaluation of Consumers",
Sheffield City Polytechnic.

Talk by the Marketing Director,
Sterling Health on New Product Policy,
Sheffield City Polytechnic.

Colin Gilligan - Seminar, "Ideas for
New Product Development", Sheffield
City Polytechnic.

Mario Bellini - "Habitat Workshop",
RCA.

Visit to the Ergonomics Unit,
Loughborough University.

Colin Gilligan - Seminar, "The
Evaluation of Success", Sheffield
City Polytechnic.

Dr C Sutton, Head of Economics/
Business Studies - Seminar, Sheffield
City Polytechnic.



9 March 1978 John Mitchell - Lecture, "Wheelchair
Design", Sheffield City Polytechnic.

13 March 1978 Colin Gilligan - Seminar, "Organisational
Implications of New Product Development",
Sheffield City Polytechnic.

16 March 1978 Visit to Computer-Aided Design
Department, British Leyland, Cowley.

17 March 1978 Colin Gilligan - Seminar, "Social
Responsibilities of Marketing",
Sheffield City Polytechnic.

3 May 1978 Brian Smith - Faculty Lecture,
"Design Management", Sheffield City
Polytechnic.

17 May 1978 Visit to the Computer Graphics
Department, Bradford University.

13 October 1978 Peter Chisnall - Lecture, "Consumer
Behaviour", Sheffield City Polytechnic.

27-29 September Conference, "Frontiers of Design",

1979 RIBA/SIAD, London.

21-22 January Conference, "Young Blood", Department

1983 of Design Research, RCA. (Paper given

by the author.)

Note: A list of research visits is housed in the project
records.



THE RELATIONSHIP BETWEEN THE THESIS CONSTITUENTS

APPENDICES

SLTNSAY HOYVIASIY - NOILYWHOJNI TYNOILIQQY

JUIVNNOILSIND

Designer and User Responses
to the Non-support Section
of the Questionnaire

6.2 Designer and User Responses
to the Support Section of
the Questionnaire

6.3 General Results of the

Support Questions

6,3.1 Matched factors

\V

— NOILVWHOANI TVYNOILIQQY

ADOTOQOHIANW

6.3.2 Unmatched factors -
design responses

6.3.3. Unmatched factors -
user. responses

6.4 Specimen User and Designer

Questionnaire

THESIS
Chapter 1 INTRODUCTION AND BACKGROUND
1.1 Recent Developments in technology
and their implications for the
design of products
_.___.I 1.2 Definition of t i p's
1.3 Special problems of manufacture,
design and use of t i p's
1.4 Alienation and the t i p
% 1.5 Manipulation of product identity
g by technological means
s
I - 1.6 Functional information in products
S g
o] ; 5 1.7 Relationship between patterns of
8 t1 = work/leisure and products
S =] 5
] H 1.8 Comprehensibility of perceivable
=] ] characteristics
2]
Z
S Chapter 2 THE RESEARCH HYPOTHESES
T L
1 2.1 Hypotheses *
- .
=2
g - 2.2 Description of hypotheses
< =<
2 13
1%} 2 Chapter 3 THE RESEARCH METHOD
R
[S] 7] 3.1 Aims, objectives and rationale
!
Ee] 1
S o 3.2 T i p selection criteria
& 5
B = 3.3 Description and explanation of
%] = the user questionnaire
L
c
= 3.4 Description and explanation of
E the design questionnaire
(S}
=] 3.5 Relationship between question
g aims and forms
%]
Chapter 4 RESULTS AND INDIVIDUAL CONCLUSIONS
=8
§ 3 4.1 Non-support questions
=
zZc
aa 4.2 Support questions
z
=~ Chapter 5 GENERAL CONCLUSIONS
5.1 Concerning the treatment of results
5.2 Research conclusions and the
hypotheses
5.3 Principal research conclusions
5.4 The design role
5.5 Research findings related to the
product identity of the
microwave oven
5.6 Improvements to the t i p .

design process

~ NOILVWHOJANI TYNOIIIQAQv

6.5 The Individual Function
of the Questions

6.6 Analysis of the Significance
of Multiple Functions in
Single, Perceivable
Characteristics

6.7 The Five Stages of Consumer
Innovation Adoption

6.8 Glossary of Terms

6.9 Bibliography




LIST OF ILLUSTRATIONS

(Excludin
of Plates

I1

I2

I3

I4

I5

I6

17

I8

I9

I10

I11

I12
I13

I14

I15

116

Example of the relative levels of explana-
tion offered by different technological
zones of an innovatory oven/hob combination.

Technical innovation in the product learning
process.

The variable identity of continuous innova-
tions.

Design using off-the-shelf design services
or components.

Technologically innovatory products which
interface with traditional products.

The stylisation of internal components.

The relationship between perceivable charac-
teristics, technological specification and
price, for a product line.

The mutual reinforcement of product identity
and publicity by technical innovation.

The visual identity of a technologically
innovatory, electro-mechanical product.

An example of departure from the 'black box'
product identity.

Verbal instructions complemented by non-
verbal perceivable characteristics.

The camouflaged product.

Example of the relative levels of explana-
tion offered by different technological zones
of an oven/hob combination which is not
technologically innovatory.

The reversal of control characteristics of
products for unpaid and professional work.

The reversal of control characteristics of
products for unpaid and professional work.

The migration of products from the profes-
sional work sector to unpaid work.

% plates in Chapter 4 - see page 138 for List

Page

10
12
60
64
64
66
66
68

72
75

76
83
83

83



I17

I18

I19

Verbal descriptions of product capabilities
which double as instructions.

Companion products used in the question-
naire.

The Litton 7425 microwave oven.

LIST OF TABLES AND DIAGRAMS

T1
T2

T3

T4
T5
T6
T7

T8
T9
T10

Comparison of separate instructions with
product-based information.

Product attributes and characteristics
related to patterns of use.

As technology develops, related products
become accessible to more people at less
cost. .

An example of a typical matrix display.
Table of microwave oven volumes.

Table of preference order.

Table of classified designer/user question-
naire results. '

Product characteristic spectrum.
Classified design response.

Diagram of the possible role permutations
for individual perceivable characteristics.

Page
91

117
319

73

86

88
137
237
261

293
296
308

Appendix |
129



ACKNOWLEDGEMENTS

The author wishes to thank the following individuals
and organisations who, through their generous involvement,
have made this investigation possible.

Tim Coward, Kenneth Agnew and Roger Breakwell for
the instigation and supervision of the research programme
together with the inspiration required to carry it out.

Dr Clive Sutton and Collin Gilligan of Sheffield City
Polytechnic for their additional guidance and valuable
criticism.

- Professor Bruce Archer and the staff of the Department
of Design Research, Royal College of Art, London.

The design, marketing, management and engineering
staff of T I Creda Ltd, Cooker Division, Stoke-on-Trent.

Alec Robertson, Innovation Research, London.

Paul Miller, Head of Design Services, GAF, New York.

Derick Taylor, Director of Research, James Neill
Group, Sheffield.

John Fisher, Patscentre, Royston, Hertfordshire.

David Brickwood, P A Design, South Kensington,

London.

Stephen Albert, Gruye-Vogt Organisation, Paolo Alto,
California. |

Richard Dossett, Director, Marplan, London.

Stanley Moody, Department of Three-Dimensional Design,
Birmingham Polytechnic.

Marketing and Retail Analysis Ltd, London.

Research Surveys of Great Britain Ltd, Morden, Surrey.

Darrell Staley, Design Manager, Amplex, Redwood City,



California. ‘
. Gerald Priestley, Hewlett-Packard, Cupurtino, San

Francisco, California.

Head of Industrial Design Division, Sears Roebuck
and Company, Chicago.

Polaroid, Cambridge, Boston, New England.

Science Policy Research Unit, University of Sussex.

Roger Helmer, Marketing Director, Monitel Ltd,
Colchester.

Ed Chamberlain, IBM, Hursley Park, Hants.

George Finley, Editor, Industrial Design Magazine,
New York.

Consumers Association Research Laboratories, Harpenden,
Hertfordshire.

John Pemberton, Industrial Designer, Sinclair
Radionics Ltd.

Anthony Key, Design Awards Manager, Design Council,
Haymarket, London.

Tan Crawford, Research Assistant in Marketing,
Huddersfield Polytechnic.

NASA, Washington DC, USA.

Design Department, The IllinoiskInstitute, USA.

Jay Doblin and Richard Latham, Designers, Chicago.

In addition, gratitude is extended to the many
professionals and members of the public who gave their
time for the numerous interviews coﬁducted as part of
this research.

Finally, I thank my wife Hilary for her encouragement

and understanding throughout the duration of this research.



ABSTRACT - "DESIGN, PRODUCT IDENTITY AND TECHNOLOGICAL
INNOVATION"

PhD Thesis - Author: Martin Woolley MDesRCA

This research evaluates the role of industrial design in
the development of technologically innovatory products
(t i p's) designed for untrained users.

Technologically innovatory products are studied because
of their unpredictable patterns of use, visual identity
and market potential.

Untrained users are studied since it is likely that they
are less well equipped to adjust to new design character-
istics than trained users and thus present a greater
requirement for a self-explanatory product identity.

The thesis examines recent technological developments and
their potential effects on product design. A working
definition of the t i p is developed and particular prob-
lems posed for manufacturers, designers and users identi-
fied. Contemporary secondary source material is employed,
together with primary source material culled from inter-
views with design practitioners and theorists in Europe
and the United States.

The concept of product 1dent1ty is explored with reference
to the differences apparent in professional, domestic and
leisure contexts.

Four research hypotheses are established, the principal of
which states "that a series of differentials exists

between product design intentions and medium to long term
user needs and preferences". A research method for making
direct comparisons between design intentions and user
responses utilising a two-part questionnaire is described.
The pilot and application of the method to a single t i p -
a microwave oven - is documented.

Responses are divided into four groups: operational,
stylistic, manufacturing and technological, which facili-
tate the direct comparison of user and design responses.

The research demonstrates that there are perceptual mis-
matches between designer and user responses and between
members of the design team itself.

- The thesis concludes with an examination of the results

with respect to their detrimental effects on product use,
and a discussion of the potential reapplication of the
method as both a research and design tool.

March 1983



PREFACE

-

In the summer of 1977 the author embarked on a
research programme outlined by members of the industrial
design staff at Sheffield City Polytechnic. A prime
motive for the programme was a suspicion that developments
in technology, in particular the emergence of the micro-
processor, were exerting a profound influence on the design
of products. It was felt that an investigation into pre-
dicted technological developments, the expectations and
methods of designers in the field and the observation Of.
product users would yield valuable insights into the
changing role of the industrial designer.

The research programme commenced in November 1977
with a search of existing secondary source material in
industrial design and related fields. It became apparent
that there was little pre-existent knowledge on the subject
under investigation. A list of Doctoral Dissertations on
Design edited by Woudhuysen,(i) for example, revealed a
number of studies of individual product design methods,
plus studies of innovation in areas of teéhnology unrelated
to products. It was also evident that the bulk of the
dissertations were written in the United States and would
therefore have limited relevahce to the problems of designers
in the UK. A basic ground-clearing process was therefore
instigated.

This process included the scrutiny of the associated
fields of market research, design history, engineering,
design résearch, technological assessment, plus initial

interviews with design practitioners, theorists,



manufacturers and some product users, the purpose being to
acquire suitable research techniques and to construct an
information—base_subsequently used to construct the intro-
ductory section of this thesis. This section formed the
link between the core area of investigation and related
fields. (It is for this reason, and the fact that little
industrial design research work exists in this field, that
the introduction is extensive and forms more than one-
third of the written text.)

As the research progressed, it became clear that,
although developments in micro-electronic technology were
significant, it would be short-sighted to limit the research
method to this one aspect. A method was therefore devised
which could be applied to any technologically innovatory
product (t i p QV) in the consumer durable field, and which
was designed to monitor design decisions and compare them
with user responses to the effects of those decisions.
There were two major reasons for the choice of this type
of method. Firstly a generally applicable methodology
would allow for further extension of the research beyond
the limited scope of a single research study. Secondly,
as well as providing useful academic data, the cross-
comparison method could, in theory, be used in a modified
form as a design tool.

Although the method has been designed to adapt to a
wide range of technological innovation, it is inevitable
that the subject of its application will be constantly
changing. Over the five-year period that this study has
been carried out, a number of social, technological and

economic changes have occurred which, whilst they do not



affect the methodology, tend to colour the examples and
.illustrations used in the text to explain the purpose and
basis of the methodology. In particular, a deepening
global recession and decline in UK manufacturing output
would appear to place increasing limits on the rate of
diffusion of technology into society and its products.
Thus a number of the predicted problem areas related to
user alienation have yet to emerge. Also the risks that
are connected with product innovation tend to reduce the
rate at which new products are designed and marketed,
reducing the relevance of the method in the short term.

It is nevertheless felt that a successful procedure
has been devised whereby the visual language of products
can be decoded in a form which allows the direct comparison
of design intentions with user responses. It is envisaged
that this research will contribute, through the improved
handling of the visual identity of t i p's, to the match-
ing of the aspirations, needs and preferences of users to

the production constraints of the designer.

NOTES

1  Woudhuysen, J: "Doctoral Dissertations on Design",
University Microfilms International (EH), London,
1979.

M S WOOLLEY
Spring 1983
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1.1  RECENT DEVELOPMENTS IN TECHNOLOGY AND THEIR
IMPLICATIONS FOR THE DESIGN OF PRODUCTS

Throughout the period from the beginning of the
Industrial Revolution to the present time there have
been obvious and unprecedented technological developments
linked to equally dramatic social change and upheaval.
Recently a great deal of interest has been centred on
studies of the relationship between technology and society.
Some of this work has been concerned with attempts to
discern patterns and to assess the rates of change of
technological development. Much of this investigation,
although valuable, has been speculative and conflicting,
with the exception of a consensus opinion that the current
rate of change is extremely high.

- There have been many people willing to comment on
the future. Writers such as Toffler(i) have observed a
threatening mass-chaos, whose possible origin may be the
rapid advances in technology:

"The high velocity of change can be traced to

many factors. Population growth, urbanisation,
the shifting proportions of young and old - all
play their part. Yet technological advance is

clearly a critical node in the network of

causes; indeed, it may be the node that acti-
vates the entire net."

(2) (3)

Others, such as Clarke and Pedlar, view society as
moving rapidly towards an over-dependency on a technology
which is unnecessarily complex and whose unpredictable
side~effects are having a devastating effect on our environ-
ment and hence quality of life. Yet another, perhaps

less pessimistic, group predicts that Western industrial

-9 -



society is transforming itself into a radically new form
which may offer new possibilities for social, political,
economic and technological improvement - the so-called
post-industrial society. Influential authors in this
group - Bell,(4) Gershuny(s) and Trist(s) - whilst dis-
agreeing on the form that such a society might take (eg
the service versus the self-service economy), nevertheless
are in no doubt that a radical transformation is develop-
ing and that technological change is a major stimulus.

To identify the individual effects that technological
development has on society is beyond the scope of this
study. However, it is important to understand the implica-
tions for design of the changing relationship between
technology and society. The first stage in gaining such
an understanding is to catalogue the key issues involved.

As Cross, Elliot and Roy(7) have pointed out, there
is a "chicken and egg relationship between technology
and society", that is, technology can stimulate social
change and vice versa, the two being virtually inseparable.
In cataloguing thelspecific technological issues for the
design of products it is necessary to include broader
technologically related issues.

The most recent technological development to affect
profoundly life and product design has been innovation
in micro-electronics. The impact of microprocessor-
based automation concerns much of the writing about the
post-industrial society. Many observers, such as Dickson

and Marsh,(s) believe that chip technology is at the

-3 -



heart of a shift from the traditional patterns of employ-

ment from agriculture/manufacture to service or self-

service occupations. This fundamental change must cause

a revision of the material requirements for society, which

must in turn affect the products of industrial design.

The direct implications for the professional activity of

design are referred to by the Open University Course

Team for Microprocessors and Product Development:(g)
"The whole process of choosing a product,
development, design, manufacture, marketing
and after sales servicing is influenced by
the introduction of the microprocessor
« « « The microprocessor places few con-
straints on those specifying a product and
those designing the product, so they can
choose the behaviour, the presentation and
the layout that they want. This freedom
must be paid for in the meticulous atten-
tion that must be paid to the thorough
specification of the product."”

Thus the introduction of micro-electronics has implica-

tions for a number of production disciplines, including

industrial design. However important the impact of

microprocessors may be, it represents only a part of

the spectrum of technological innovation and it would

limit the scope and value of this research if only those

products which incorporate micro-electronics were studied.-

However, because this research project is concerned with

products that represent innovation to their users, in

'real time', only those products that are currently avail-

able on the market have been studied. Many, if not the

majority, of the products, if they can be described as

technologically innovatory, incorporate micro-electronic

components. In order for the study to be as representative

-4 -
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this research very few technologically innovatory

(11)

products incorporate just a single, isolated techno-
logical innovation. Even a purely electronics-based
product, such as the pocket calculator, exists as some-
thing more than an integrated circuit in a box (if not,
the component-like identity would put it outside the
core activity of industrial design); separate techno-
logical innovations have been developed to facilitate
the read-out/print-out functions and, in some cases, to
facilitate keyboard input functions, for example with
the aid of a touch control panel.

(12)

Woudhuysen suggests that microprocessor technology
shows "a tendency to accelerate the development of
'adjacent'(ig) technologies", as the developments in
calculator technology illustrate. It may also be possible
that other technologies may be just as influential. This
is the case in a number of the product areas that have
been studied. The emergence of the microwave oven, for
example, hastened the development and application of the
plastic 'Polysufone"for'cookware.(14)
In the creatidn of "improved products", alterations
to an existing product to facilifate ease of manufacture
have often led to the incorporation of recent‘electronic
innovations. This trend has been encouraged by the follow-
ing three factors:
(a) The rapid increase in the cost of energy, dating

from the quadrupling of the price of oil by OPEC
at the end of 1973.



(b) A steady increase in the cost of raw materials.
(¢) The rising cost of labour, as related to other
economic factors by the SPRU(15) team:

"A continuous rise in the capital per man
employed but a decline in the rate of increase
in the capital productivity over the same
period (from the mid or late 1960's) and in
some cases a negative trend in the productivity
of capital."

. These three factors, although associated with negative
effects, such as a decline in industrial output, have,

to a degree, stimulated both the development of more
economical manufacturing techniques and products which
are in themselves more economical to produce. The motor
“car industry is a prime example of both developments.

The advent of robotic production lines at Fiat and in the
BL Metro, and the increasing use of integrated circuitry
to improve petrol consumption, illustrate the respective
changes. |

The costs of energy and labour can also’be viewed

as major stimuli for the domination of product innovation
by micro-electronics, because they facilitate the fine
control conditions necessary for the reduction of energy
consumption in both manufacturing process and product
utilisation. Also, reductions in manufacturing manpower
may be achieved by process automation, as well as reduc-
tions in post-sales servicing man-hours brought about by
increased product reliability. This latter property can
be seen in many solid state and electro-mechanical products

such as television sets and automatic washing machines.

Again it should not be assumed that micro-electronics



innovation is the only area of technological innovation
which is currently responsive to the problems of energy,
materials and labour. From the design point of view,

the expense of raw materials is a particular area which
is not open to solution by eléctronics applications
(although the reduction of mechanical components does
have a limited effect). Instead, two extreme options

are open: the development of new, cheaper materials and/
or the design of products which require less raw material,
or which incorpérate a cheaper material. In design terms,
this represents & possible sSource of conflict, since the
saturation of many of the markets for consumer durables
may result in the need to alter products to suit a more
affluent section of the market.(16) The designer is thus
faced with the problem of increasing the apparent value
of products, whilst decreasing the cost of the raw material
used to achieve this 'up-market' identity.

There is a closely related problem which compounds
this conflict in certain consumer durables, such as
cookers and washing machines. It is caused by the use of
integrated circuits to automate product control functions
and hence reduce and simplify the visual dominance of the
controls. A corresponding reduction of scale related to
the small size of integrated circuits only adds to this
(ref Illustration I1). However, as Barron
(i7)

and Curnow show:

"The high front-end cost of micro-electronic
systems demands relatively high short term
manufacturing costs and confines application
to high cost (consumer) products, which can

- 8 -
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absorb the differential over current electro-
mechanical or mechanical alternatives."

Thus, in many cases, the application of microprocessor
control dévices is, at present, restricted to products

at the top end of the market. The paradox that this
represents in visual terms is that frequently the more
expensive and sophisticated the product, the less visually
complex is its control function. Traditionally some con-
sumer durables have been designed so that the visual
appearance is commensurate with the monetary value of the

product; at Sears Roebuck(is)

in the USA, for example, the
company has developed a line structure(lg) to ascribe

different design features to its range of washing machines:

GOOD BETTER BEST
low cost medium cost high cost
no refinement some refinement many refinements
one cycle more cycles "sud saver"
no frills temperature control agitator
lint filter plus better product
plus good product features
features

The designer, working within such a structure and faced
with the need to incorporate increasingly automated con-
trols, could easily produce an expensive design with the
control simplicity traditionally associated with low cost
equivalent (ref Illustration I2).

Through such examples, a picture of possible problem
areas begins to emerge in terms of the 'newness' of inno-
vatory tecﬁnology, the inference being that innovatory
technology creates new identities and associations which
become encoded in products and which may be interpreted

by their users correctly or incorrectly, perhaps with

-9 -



TECHNICAL LINNOVATIUN 1N 1THE PROUUCLT LEBAKNING PROULBOO

The functional complexity of the washing machine is simpli-
fied by the interactive control interface through which the
user participates in a learning game with the machine.

Individual programme selection by dialogue electronics.

Operating panel with enclosed, robust, press button controls for optimum
operation.

LED light signs during programme runs and for programme finish, as well as
fault warning lights. Additional sound signals.

Electronically controlled detergent dispenser with three compartments, and in
addition a fourth direct water channel.

Door locking device dependent on revs., water level and voltage.
Economy key for half loads of washing.
Integrated ‘‘economy’’ programme — hot wash at 60°C.

Two electronically controlled drum speeds during washing, with eight individual
drum rhythms.

Electronically controlled motor.
Multi-interval system with variable spin speeds for all types of washing.

Capacity 4.5 kg.
Drum content 45 litres.

Programme continuation up to thirty minutes after power failure.

A new electronically controlled water level sensor. Controls six different water
levels for economical use of water.

An electronic temperature sensor saves power consumption by determining the
exact amount of energy received.

Electronic time setting for up to six hours for use at night.

For the first time, electronically controlled hot and cold water connection with
thermatic control.

Fluff-free water pump.

Changeable machine door with interchangeable hinging and decor frames in
merian brown.

Two variable height front feet.

Height adaptable plinth.

Can be built-under.

HXxWXxD 85 x 60 x 60 cm.
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the symbolic character of objects and the way in which
incongruities in visual style can elevate this symbolic
power:,i

"Hence the need to draw attention to the symbol

and away from the background. One way to do

this is to use recognizable things as symbols,

say a coach lamp by the door or a Baroque

.. —.wrought iron grille - in polystyrene - over

the window. Although designers may be aghast

to notice that the iron is plastic, this fact

is of no importance to the consumers. (When

in non-symbolic mood, they are quite capable

of perceiving the difference.) But, from a

symbolic point of view, the lack of integra-

tion of the imagery with its b ck§round is a

perceptual advantage to them."(21
This lack of concern with the design ethics of 'honesty
and truth to materials' and the 'natural self-expression
of materials' is frequently fed back to the designer via
sales research and marketing channels. Often during the
research interviews the designers talked in terms of
defending the 'purity' and 'integrity' of their work from
the pressures of poor quality simulation or artificiality.
Evidence that often they lose this particular battle can
be seen in many of the mass-produced objects on the market.
In order to make;cdnsidered judgements on the user accept-
ability of such objects, it is vital that the implications
of symbolism, for the designer, are assessed.

The identity or meaning of a product is used, and
manipulated, to create sales appeal in order to make it
commercially viable. Technology is most potent in a
symbolic sense when it is new to the mass market, ie when

it is innovatory. For this reason technological innova-

tion can be deployed as a feature to re-style or re-think

- 11 -
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DESIGN USING OFF-THE-SHELF DESIGN SERVICES AND
COMPONENTS

"In order to achieve maximum efficiency, it is
necessary to standardise production as far as
possible. But to remain competitive, you must
create an individual image for your various market-
ing outlets.

These two pre-requisites can now be linked together.
The articles produced by P I allow you to vary your
products during the last phase of manufacture, just
before the decorative panels are to be applied.
Appliances which are manufactured to identical
technical specifications can therefore be given a
slightly different appearance by this final touch
of a different decorative panel.

This enables you to meet the special requirements
of your customer, without losing the advantage of
large series production."”

Accompanying advertising statement for the illustra-
tion shown overleaf, by 'Plaquettes Industrielles'
of France.
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provide a new product with new functional characteristics
(such as the ceramic hob), or exist as a partial innova-
tion in a traditional product. The latter case is illus-
trated by the recent emergence of the plastic domestic
'iron' on the US market.(za)
"The almost metal-free steam iron represents
the latest commercial acceptance of phenyl
oxide-based resin for high-heat electrical
housewares. And it is almost a classic
example of a trade-up from metal, resulting
in the achievement of new performance levels
. - . and operating economies. Called
Seamstress II, the iron is injection-moulded
for Osrow Products . . . it competes with
conventional metal irons and weighs about
the same - 9 lbs. The plastic version is
reported totally shock-free, safe for use
on all fabrics and guaranteed never to scorch.
Also, thanks to moulded-in features, it can

concentrate the steam as needed or permit
full steam action for normal ironing."

Again the materials innovation has, in certain directions,
altered the identity of an existing product. As was

shown with the acrylic bath, the more accurate the simula-
tion is in visual terms, the more likely it is that func-
tional confusions will arise. Unlike the example of the
acrylic bath, however, the confusion of the new iron with
its traditional counterpart may result in a lack of aware-
ness by the user of the new capabilities offered. For
example, unnecessary care may continue to be taken to
prevent scorching. By definition an innovation does not
retain its status indefinitely and new materials become
absorbed into the traditional environment: few people
nowadays would waste furniture polish on the melamine

formaldehyde surface of a table, even if the finish did,

- 13 -
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1.2 DEFINITION OF TECHNOLOGICALLY INNOVATORY PRODUCTS

Any industrially produced article which incorporates
a new technology (either new to the user, manufacturer,
or both) may be termed technologically innovatory. How-
ever, for the purposes of this study fhe definition and
application have been modified as follows.

Firstly, the field is'being examined within the
context of industrial design and, as such, is concerned
with industrially designed products, ie those mass—
produced products which have a user interface.

Secondly, the innovatory technology must have some
direct effect on the product/user interface. For example,
it cannot be a component designed into a product purely
to reduce the manufacturing cost or to simplify the produc-
tion process. A more tangible example could be a cigarette
lighter whose metal internal parts are replaced by a new
plastic moulding, where a common external casing presents
the same interface to the user. This product would not
be included in the study, whereas an analog alarm clock
in which the existing clockwork parts have been replaced
by the electronic/quartz equivalent would be an appropriate
product to study, on the grounds that the nature of the
interface has altered, ie the time is more accurate, it
does not have to be wound up and that it is quieter. The
products selected for detailed analysis must, therefore,
exhibit genuinely new characteristics and new facilities
for their users which stem directly from their integral

technology.

- 16 -



To summarise, the definition of a technologically
innovatory product is as follows:

A mass-produced useful object that requires new

control techniques and which exhibits new func-

tional capabilities as a direct result of develop-

ments in its integral technology.

- 17 -



1.3 THE SPECIAL PROBLEMS OF MANUFACTURE, DESIGN AND
USE OF T I P'S

Many writers (including Charpie(i) and Schon(z)) have
stressed the uncertainty and risk that is inevitably con-
nected with any innovatory activity and Schon states that:

"The notion of innovation as an orderly, goal-

directed, risk-reducing process must appear
as a myth."(2

He comments further:-u,

"The innovative work of a corporation con- (=
sists in converting uncertainty to risk."

Whilst it is not assumed that uncertainty is the sole
problem factor in t i p design, evidence does suggest
that it is a major problem and one which impinges on

all the other problem areas that have been identified.

(4)

In general terms, Charpie, Schon, Langrish and
other writers concerned with innovation tend to describe
and analyse it within the confines of the manufacturing/
research and development/design/marketing context (defined
as the‘producer group for the purposes of this study).
This study, however; concerned as it is with the differ-
ences between design intention and user needs, requires
that the term 'innovatory activity' is used when discuss-
ing the behaviour of both the producer and user groups,
the reason being a suspicion that there are areas of
similarity between the innovative process which produces

t i p's and the innovative activity involved in the pur-

chase and use of t i p's by users.

- 18 -
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assumptions about the state of society ten

or twenty years hence are usually highly

questionable. The problem is that neither

social change nor technological change are

independent variables. They react on each

other in surprisingly devious and indirect

_ways and one of the consequences of this is

that assessment is an art rather than a

science - an art to which science has much

to contribute, but for which it cannot sub-

stitute."(6)
Whilst many of these studies are on a macro-scale (eg
"Methodological Guidelines for Social Assessment of
Technology", OECD, 1975), the breadth of their approach
encompasses many factors which may be influential at a
micro-level, ie in this study, individual products.
Coates'(7) definition of technological assessment is use-
ful in this context:

"Technological assessment may be defined as

the systematic study of the effects on society

that may occur when a technology is introduced,

extended or modified, with special emphasis

on the impacts that are unintended, indirect

and delayed."
In this definition there is essentially no difference
between the concept of a 'pure' technology and a technology
embodied in a product in terms of the possible impacts
so far described. Uncertainty concerning such impacts
may be heightened in technological innovation by the

remaining four problem areas.

1.3.2 The Resolution of T I P Identity and Style

The resolution of product identities and styles is
a core activity in the field of industrial design.(s) It
is therefore appropriate that a considerable part of this

research is devoted to this area. Current debate within

- 21 -
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"Products are losing their identity. Our
ability to recognise what things are, what
they do and what their purpose might be is
slipping out of our grasp."
In other words, product identity is the expression of
what a product is, what it does and what its purpose
might be. One might also add that it is derived only
- from those characteristics embodied in the product it-
self, and does not include information from any other
source, such as advertising. From this definition, a
definition of style follows, as being the mode in which
this expression is presented.(li)
There are therefore parallels between visual identity
and verbal language, as both comprise information content
and manner of expression. A questionnaire technique
has been used to explore this relationship by documenting .
the informational content of products as intended by the
producer and perceived by the user. Similarly, the atti-
tudes of the producer group towards style, and its accept-
ability to the users, have also been explored.
The fact that there is a general lack of information
and research about user product perception is summed up
by Archer:(iz)
"Almost the whole of the development of design
theory and practice has concentrated on model-
ling the relations between design decisions
and building properties. Apart from a rather
limited concern with the geometry of good form,
in either the classical or Gestalt sense, there
has been little effective work on the relations
between the properties and value attributes.
There has been even less on the relations be-
tween attributes to which people attach value,

and the objectives which they are trying to
pursue . . ."

- 23 -
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