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The objec tive o f thi s communication is to present a project on the im p lem en ta tion of
p rod uct seman tics in th e cera m ic secto r. The purpose of the project is to establ ish to o ls for
applyi ng product seman tics in the Spanish ceramic sector. Product seman tics is a novel
techni que for th e d evelopment of u se r-oriented products w ith a h ighly innovative
con tent. It is base d on the ana lysis of product perception by consumers , through the
ad ject ives and concep ts em ployed to descr ibe the products, thus enabling companies to
act bo th a t the design level and in te rms of com m u nication strategies , and to im prove
decision-taking w ith regard to what to se ll / design and how to se ll / design this . These
tools also use Internet to integrate the users telematica lly in th e p roduct develo pment
cvcle.

This p ro ject has a one-year d ura tion and focuses on fou r sectors o f th e Valenc ia
Regi on: foo tw ear, fu rniture, home-t extile and ceramics. Th e project has been d ivided into
four m odules: d efin ition of the p roject; id entification of the semantic space fo r each
p rodu ct; fine- tuning the com p ute r system; and implementation and d emons tra tion in the
par tic ipating com panies .

I'. GIl -Il l



E QUAU 2002 CASTELLO :-J (SPAr,, )

Th e fir st module cons is ts of the select ion of the participating companies,
determining the products to be stu d ied, targeted public and sale scenario, in order to
ada pt the computer tool to the ceramic secto r. In the second module the semantic space is
identified, through interviews w ith users, an alysis of journals, shops, companies etc.,
kee ping in mind the market segment and product to be stu died . Thus the adjectives and
concep ts m ost wid ely used to d escribe the ceramic products are collec ted. This
information w ill be used to adap t th e com puter system, developed previously by the
Institute for Biomechanics of Valencia (lBV), to the needs of the ceramic sector. Finally, the
tool w ill be implemented at the participating companies, carrying ou t a firs t tutored
exp loita tion of its ap plica tion there, with som e company products.

With thi s p roject it is sough t to bring the product design process closer to the end­
user, and therefore to take into accou nt market in formation, in accordance with efficien t
d esign management. This ap proach tr ies to detect the perception s of consumers
conce rni ng alrea dy design ed company products, competing products, or compa ny
prototypes. Th erefore p roduct de sign will ap proach more closely the needs of the targeted
consumer, and on the othe r hand, since th e consumer 's perceptions are kn ow n, ena ble us
to commun icate thi s appropriately.

As the project is in course at thi s moment an d is schedu led to conclude by the
m iddle of 2002, the paper w ill fundamen tall y se t ou t the importan ce of product se m antics
for the cera mic secto r and the methodology used.

INTRODUCTION: PRODUCT SEMANTICS

Innovation is becoming more and more the path to follow, to consolidate and assure
the competitive ness of industry, especially of sma ll and medium-sized enterp rises
(SMEs ). However, innovation is difficult in companies d edicated to product development
for human use and especially of products w ith a hi gh aes thetic an d fashi on component,
as is the case of most of the traditional industry in Valen cia . Thus the fu rn itu re, footwear,
textile and cera mic sectors face more and more demanding cons u mers and a highl y
dyn amic market , w hich demands new products of the m in eve r-sho rter peri ods of time,
in some cases in a matter of a few weeks . In thi s context, to tak e on the risk of innovating
is a com plica ted issue, and the sho rt availab le time, fear of product failure and high cost
of the prototypes cons tra ins innovation, thu s also jeo pard ising the compe titiveness and
consolida tion of the SMEs.

In thi s context, technological effor ts has been directed in recen t yea rs tow ard the
develop me nt of new Inverse Eng ineering tools, rapid proto typing, CAD, CAM and
othe rs, w hich have consi derably reduced the time an d cos t of launching of new products.
However, there is an importan t gap in tool s for th e mana gement of p roduct
di versifi cati on , as we ll as for increasing the consumer sa tisfaction .

To design p roducts tha t respond full y to cons umer expectation s in the most efficient
way, it is not eno ugh to ens ure the durability, sa fety, efficiency, plea sa nt appearance an d
real istic p roduct price, but rather it needs to be endowed w ith a extra qual ity that allows
specific adap ta tion to the user ' s tastes and preferences. To p rovide th is ad ded va lue,
product conception needs to go beyond a strictly functional evalua tion and attem pt to
determine wha t the user 's sy mbo lic evaluation might be. Thi s assessment is intimately
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bound to questions of perception and related to the consumer ' s menta l images and tastes,
mani fested through the words use d to define and qualify the products. Therefore, in the
p rocess tha t tries to cap ture this sy mbolic ev alu ation on generating new products , it is o f
vita l importance to know what the words are that define th is perception. Th e se t of a ll
these words represents the product' s Seman tic Universe. Its config uration and structu ring
cons titute the firs t step in a tte m p ting to develop a methodology capable of involving the
user right from the firs t design phases, analysing u ser percep tion, and designing as a
function of u ser subjective appreciations.

In th is sense, to ach ieve total cons u mer satisfaction the development p rocess must
take more and more fea tures in to account, not only functi onal perfor mance, but should
a lso in clude emotio na l performance. This refers to the feelings and mental images tha t the
co nsumers ge nera te in their in terac tion w ith products . The products shou ld not on ly
possess feat u res of quality, com fo rt, innovati on, etc., but should also be perceived as suc h
by the consumers in order to be accepted in th e market. Inve stment in innova tion does
often not ge nerate h igher sales because the consumer does not understand it or perceives
it in an inco rrect \vay_

Prod uct semantics is a tool developed by Osgood and co-workers as a measurement
technique that allows ana lys ing the affe ctive meaning of objects (Osgood, 1957). It is a
standard procedure that as su mes a stru cture in the possible quali fications of products and
it analyses these using factorial analysis (Osgood, 1957). If it can be demonstra ted tha t a
limited num ber of d imensions or factors is su fficien t to di fferentiate amongst the
meanings of a comp lete se t of concepts, then these d imensions define a semantic base that
enables ex p ressing any concept. Al though thirty ye ars have p assed since thi s was
p roposed as a technique, product or d ifferenti al sem antics is st ill the most powerful
q uantita tive technique for ana lys ing meanings, especia lly affective product meanings.
This technique has been used both fo r assessing product design and analysing seman tic
structures (Iind o, 1997). Thus, applications are found in differen t fie ld s such as design of
faca des, d oors (Matsu bara, 1997), telephones (Song, 1994), car interiors (Nagamach i,
1994), off ice chairs (J indo et al, 1995), and mammary prosthesi s (Maekawa, 1995).

It is thus a methodology of special in terest and potential ben efit for the SMEs o f the
trad itional industr y dedicated to product development. However, the implementation in
these com panies is h indered by a series of barriers due to their technical st ructu re, human
resources , R+D +I reso urces, training, et c. Never theless, product se mantics presents a
generic part tha t can be developed in a common way for a group of com pa nies and in
another specific way for each of these. Thus, a co mbined action can be undert aken among
companies of the same sec to r and also with those of other sectors for the development of
procedures, knowledge and com p uter tools for common use in d esign and design
management, based on emotiona l performance, besides a sys tem parameterisation
process accord ing to the needs of the cera m ic sec tor and of each partici pating com pany in
the project.

In thi s commu nica tion we d escr ibe p roduct se mantics, a rgu in g its poten tial
im portan ce for the ceramic sector. Fu rthermore, w e preview the process to be followed for
its implementati on in thi s sec tor through a computer applicat ion, eve n though certai n
phases are curren tly in devel opmen t or soon w ill be.
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REASONS FOR THE POTENTIAL IM PORTANCE OF PRODUCT SEMANTICS FOR
THE CERAMIC SECTOR

Th e product sema ntics technique would allow improving the product design
man agement process, by providing the compa ny with more insight in to th e market , and
specifica lly cons u mers. This knowledge highlights the improvement of the conce p tua l
ana lytica l phase of the desi gn process, which is gene ra lly di sregarded by companies.

Product semantics wou ld enable companies from the ceramic sector to:

- Increase their innovati on capacity.

- Contro l di versification by identi fying homogeneous p roduct lines.

- Develop new forms of worki ng and organisation. Ne w multidisciplinary, flexible
work teams

- Leave behind the tri al and er ror method.

- Reduce cos ts and times of desi gn, p roduction and new prod uct launch ings.

- Free de sign ers from less crea tive tasks.

- Know how cons umers w ill perceive a product before putting it on th e market,
which p rovides valuable information for the communication tasks.

- Crea te faithful clients by offe ring wha t is expected in their lan guage.

- Know the weak poin ts and the strong points of a product.

- Know and contro l the image of the trad em ark better.

THE METHODOLOGY OF IM PLEM ENTATIO N IN THE CERAMIC SECTOR

The work will be cond ucted according to the following m odules and tas ks, each of
which will contai n a part common to all the sec tors and a part specific to a sec tor an d to
a com pa ny.

1.- Identificat ion of the Semantic Space.

2.- Adapta tion of the Compu ter System.

3.- Implem entation and demonstration in th e participa ting compan ies.

4.- Presentat ion and dissemination of results

Module 1.- Id entification of th e Se mantic Space.

The se mant ic Space is the se t of independent concepts (axes) th at defines the
emotiona l s tructure of a certain produc t. The procedure to be followed to find the
Semantic Space cons is ts of compil ing the ad jectives and expressions that are used to
de fine the product being stud ied (Semantic Universe). These are reduced to a number
between 70 and 100, which are used to in terview a group of users w ho are shown a wide
and diverse samp le of products. Appropriate sta tis tica l processing of the d ata allows
identifying the semantic axes (Figure 1).
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Figllre 1. Schematic tttusmnton of tlle product Semnntics pr[lce~~.

For in st ance, in an example of everyday footwear, the red uced u niverse w as formed
by 74 adjectives that were finally reduced to only 20 independen t concep ts (Figu re 2):

Conce pts : Se ma nt ic space

Daily usc

Drcs-,

Vlodcrnity-mnov aticn

Pure com fort

Thermal com fort

Qualirv

Safety

Sport

Gender

Tcchmcal-crgonornic

Convention al

Ecclcgicul

Handcraft ed

Syn thetic

Orthopaedic

Daring

Vul ga r

Sobriety

Urban

Tuneless-sellable

It is ne cessa ry to bear in mind that the semantic space, although it presents axes
common to families of prod ucts, is cha racte ristic of eac h product and d epen d s on the
prod uc t presen ta tion scen ario as well as on th e targeted public. Thus, it is necessa ry to
have a good defin ition of the prod uc t, scenario and users to be s tu d ied.

The work of th is module is generic for the group of pa rticipating companies in the
project and for the sec tors. There w ill be a stu d y for each sec tor as follows:
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Sector Product User Scenario

Home-textile Base clo th End Shop
Ceramics Hea vv tra ffic tloor Technician Trade fair
Footwear Ladies footwear End Shop window

Furni tur e Dinino room tab les End I Catalogue

Tablt' 1: Participating 5l'CtM5.

Thi s approach offers grea t advantages for the development of the method ology. The
products to be stu d ied exhibit d ifferen ces in the importance of their fu nct iona l, aesthe tic,
quality cha racte ristics, etc. Thus, footw ear combines fashi on and functionality, while in
fu rn itu re ergono mics pred ominates and in textile and ceramics quality and d esign are
high ly featured . Furthe rmore, an impor tant variety of scenarios and users wi ll participate
in the d ifferent stud ies. All this is expected to make the resul ts of the project, as well as the
tools, su fficiently rich to enable readily ex trapolating them to other p roducts, scenarios
and users.

A work team will be formed with personnel from !BV, scho larship holders,
su bco ntracted intermed iate organi sations and companies to carry out the field stud ies
and work with users. The tasks to be cond ucted in this modu le are:

Tl.l.- Fine -tuning protocols and procedures. Training

The objective of this task is to design the field stu dies, as well as to establish
commo n work procedures an d me thodologies for the different sec tors. In this task
scho larship ho lders as well as subco ntrac ted intermediate organisations will be train ed in
the necessary tools and procedures for the attainment of p roject objectives.

The procedures to be harmonised and fine- tu ned are:

- Co mpiling the initial Sema ntic Universe

- Crite ria for obta ining the Reduced Semantic Un iverse

- Selection of the p roduct sam ple

- Selection of users

- Protocol of semantic evalua tion

- Statistical p rocessing

T1.2.- Id en tification of th e init ial Se ma ntic Unive rse

The objec tive of th is ph ase is to gathe r as many adject ives and exp ressions as
possible of those used to design ate the emotions, feelings, etc. genera ted by each of the
products to be stud ied .
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The sources to be cons ulted are:

- Specialised jou rna ls, both technical and com mercia l

- Web si tes of secto r comp anies

- Interview s w ith a t lea st 25 u sers

ill QUALI 2002

- Shops

- Sales, marketing and design departments of the participating com panies

Arou nd 500 terms w ill be collected for ea ch product.

Th is work w ill be d one for each of the four products to be stu d ied. Th e wor k w ill be
conducted by th e mv team in co-opera tion w ith the subcontracted inte rm edi a te
organisations an d companies, which will be in ch arge of providing so urces (jou rnals, Web
sites, etc.) and w ords.

Tl.3.- Identification of the Reduced Semantic Universe

Th e w ords ga thered in the previous phase will be reduced to between 50 and 100 for
the follow ing phase s. Thi s reduction w ill be made by w ork sessions elimin ating
antonyms, synonyms, jargon, ex pressions spec ific to a given type of product, etc., paying
specia l atten tio n to terms of in terest for the companies.

This w ill y ield the Reduced Semantic Universe for ea ch product.

Th e work will be ca rr ied out bv the mv team and the resu lts shared w ith the rest of
the partic ipants.

Tl .4.- Selecti on of a sam ple of products.

In each sec to r, a selection of products w ill be made according to the p roduct segmen t
being stu d ied. Thi s sam ple should stim ulate the users a varie ty of w ays, i.e., besides
prod uc ts of the collabor ating companies, models are to be included of upscale and
downsca le ranges, traditional and h ighly inn ovative products, etc. The size of the sam ple
shall not exceed 40 products, and can include 4 from each parti cip ating company.

The selection of the samp le, find ing of products and images wi ll be done w ith th e
help of the companies and subcon tracted intermediate organisations.

T1.5.- Semantic Evaluatio n

The purpose of thi s phase is to collect the opinion of the users regarding ea ch
product in the selected samp le. Thus, for each sector, 40 users wi ll be selected meeting the
p ro file d efi ned by the participa ting com p an ies, and these us ers w ill answer a
questi onnaire concerning the words of the Reduced Universe regarding each product.

Thus, the first s tep will be to es tablish a user profile. Thi s w ill be d one wi th th e
outside collabora tion of a com pa ny specialis ing in consumer man agement to carry ou t the
different surveys .
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The questionnaires will be random and be mad e with a specially designed com pu ter
tool for this purpose.

To facilitate p roduct evalua tion, which will be assessed by ima ges, a Web app lica tion
wi ll be used developed in the frame of IMPIVA, so users can evaluate prod uc ts
telematically. Thi s app lication will be adapted for eac h study.

Tl.6.- Identification of the semantic axes

In thi s ph ase the statistica l dat a will be processed of the se mantic evaluation to
identify the se mantic axes of each product to be stud ied . The resu lt of thi s ph ase will be a
sema n tic space for each of the participating sectors in the proj ect. Th is is highl y useful
informati on in itself, since it defines the concep ts or fu nda me ntal pe rfo rma nce of the
perceptive space of each product.

In the first place, it is necessar y to int roduce all the surveys in a d atabase for their
subsequent statis tical p rocessing. Thi s mean s (40 products x 40 users x 4 sec to rs) no few er
than 6400 surveys, which justifies the acquisitio n in the frame o f the project of a survey
read er to speed up the procedure, which will also be of great use for future work in thi s
field . Sta tistica l processin g will be don e at IBV and cons ists of Facto rial Ana lysis of
Princip al Co mponen ts. Dat a fusion will subsequently take place with the Intervening
Centres .

After find ing the sema n tic axes, it is possibl e to ad d ress the spec ific ap plication for
eac h com pa ny in terms of its need s.

Module 2.- Fine-tuning the Computer System

Th e ap p lication of Product Sema ntics requires ap propria te ma nageme n t of
products, users and resulting d ata of the se ma ntic evalua tion. Moreover, dat a ana lys is is
based on sta tis tica l techniques and its presen tati on sho u ld be easy and qu ickly
interpretable by designers, innova tion man agers, mar keting ex pe rts, e tc.

In this sense, for this new methodology to be applicable and readily implerncntabl e
in the SMEs, it is necessary to ha ve com pu ter tools that facilitate its ap plication and
interpretation of the results. In the project, IBV has developed a compu ter system for this
purpose.

Th is cons ists of a series of modules and dat ab ases to be installed in a compu ter,
designed to cover the Product Sema ntics app lication need s. Fu rthermo re, teletraining
tools will be prepared for subse quent imp leme ntation in the compa nies. The modules to
be developed are one for Managemen t and ano ther for Exp loita tion of resu lts.

The crea ted databases will se rve the lat er exploita tion of results. These wi ll be the
DBs of users, products, percep tion s, words and product types. This module will also
include a compu ter tool to gene ra te qu esti on naires in a random way (Figu re 3).
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Module 3.- Implementation and demonstration at the participating companies.

In th is mo dule th e necessa ry work will be con d uc ted to im plement the tool a t the
participating compa nies and to train these in ha ndl ing it. At the end of thi s phase, th e
com pany will have the com puter system de vel oped in the frame of the project installed,
besides ha ving personn el trained in the meth od ology and the tools, access to tele traini ng
and the res ul ts of the concre te p rac tica l applica tion accordi ng to the needs of the company.

The tasks to be developed are:

T3 .1.- Pr esentati on to the companies, definition of requirements and
implementation procedures at the company.

A present ation will be made in each sec tor of the results of the firs t phase and of the
tools d eveloped for each sector, in ea ch case defining the way of working for the
implement ati on. The tools, proced ures and w ork methods to imp lement the tool w ill be
defined and fine- tu ned .
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Similarly, the needs of the companies will be identified in order to define the
practical applications to be developed in each of these in the later tasks. These wi ll be
unified as far as possible for the four secto rs .

T3.2.- Preparation of the technical and tutored exploitation work plan

Based on the work done in the previous task, a timetable and wo rk plan will be
drawn up with the companies for the implementation of the tools at the compani es and
for the practical application .

T3.3.- Implementation of the sys tem

The computer system developed will be implemented at each of the companies,
whi ch will include teletraining for its handling. The tool will be installed in a PC of the
company, which will ha ve a key for its use. In the com panies con nected to Internet, the
WEB application wi ll be installed for the se man tic eva luation. The implem en tat ion will
carried ou t by lBV.

T3 .4.- Tutored exploitation for each company

The results of the semantic evalua tion will be exploited and the too ls applied
acco rding to the needs identified in each compa ny. The prospective results of th is task a re,
on one hand, practical experiences based on the reality of the industry and on the other,
products and collections resulting from conside ring the emotiona l performan ces. The
exploita tions will be co-ordinated from lBV and execu ted in collaboration with the
subco ntracted intermediate organisations.

T3.5.- Sectoral data fusion

An evaluation of the computer tools, practical expe riences and results will be mad e.
Information on the practical applications a t each company will be d isseminated , wh en
th is is considered convenient. This will be done by workshops and presentation s of
expe riences by the subcontrac ted intermed iate organisa tions .

T3.6.- Overall data fusion

An evalua tion of the computer tools, practical experiences and results wi ll be made.
Information on the practica l applications in each sector will be di sseminated. This data
fusion will yield a catalogu e of exa mples and applications of the method ology, of great
use for dem onstrating the possibilities of the tools and methodology.

T3.7.- Evaluation of the tool

As a resu lt of the previous tasks, the fea tures needing improvement of the computer
tools will be identified, and set ou t in an im provement plan.

Module 4. Presentation and dissemination of results

In the project, dissemination of the new meth od ology is considered very important
and for this a series of demonstrat ion actions of its possibilities w ill be plan ned , especially
on the di sseminat ion of the resu lts of the project.
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The d isseminati on will be based on th e Milestones of the p roject, comm unication
routes, agents and targeted public, using different too ls for this purpose.

The tasks to be developed in th is module are:

T..!. I. - Developme n t of tools and ide nti ficati on of di ssemin at ion routes

The subcontracted interm ed iate orga nisa tions will parti cipate actively in the
di ssemina tion by means of different activities However to unify the efforts, it is planned
to develop tools for disseminating and demonstrating the me th od ology and res ults of the
p roject.

Dissemination wi ll be don e from the beginning of the project, identifying milestones
for th is purpose, such as p roject commence ment, find ing semantic spaces, development
of compu ter tools, development of tele tra ining tools, comple tion of the p roject and res u lts
of the project.

As for the dissemina tion routes, eac h participant in the project will contribu te the
routes to which it has access, besides the general ones. With the collected information, an
actio n tim etabl e will be programmed . The rou tes will incl ude gene ral and trade-s pecifi c
ma ga zines and jou rn als, Webs, trade fairs, conferences, etc.

CONCLUS IO r

This project focuses on four of th e most important trad itional industri al sectors in
the Valenc ia Region, namely Foo twear, Furniture, Ceramics an d Home-textile. The p roject
is divided into two d iffere nt parts: A generic one aimed at developing and ad apting the
proced ures an d tool s required for applying product Semantics to any sec tor and / or
com pany, and a specific part for adap ting the se to each sector and / or compa ny so that the
pa rticipating companies ha ve the tools an d necessary training for their applica tio n in the
development of the ir products. For thi s, the following pa rtial objectives have been se t:

. Identifying the sema ntic Space of prod ucts of 4 trad itional sectors in the
Valencia Region.

• Developing com pu te r tool s for the a pp lication of product se ma ntics in
parameterisable way.

• Ad apti ng the tools to the need s of each sector an d company.

• Demonstrating an d implemen ting th ese tools and procedu res at the companies.

• Disseminating and making the results known to other companies of the sectors
involved, as well as to ot he r secto rs tha t could be ne fit from this methodology.

The expected Results of this project are:

- The Semantic space of products of 4 of the most im porta nt ind ustrial sectors in
the Valencia Region

• A novel com puter Sys tem for prod uc t development man agement focused on
p roduct emotional des ign , w hich will be of genera l use and read ily ad ap tabl e
to the needs of an y compa ny
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• Methodology and p rocedures for the app lication of product Sema ntics

• Demonstration, dissemination and teletrain ing tools

• A network of centres and companies that use p roduct Sema n tics as a differen­
tia ting and innovative element

• A network of centres and companies that serve as a base struc tu re for future
collabo rative R+D+! actions

• A new gene ra tion of highly in novative ceramic, textile, furniture and footwear
products, on includi ng emotional performance in thei r performance featu res

• A so lider image of the companies in the Valen cia Region by controlling the
image perceived through their products.
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