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AB STRACT

The Spanish National Association of Frit, Glaze and Ceramic Colour Producers (AN FFECC)
was established in Norcmbcr 1977 as a non-profit business association of national scope, with a
uieu : to prol'idil1g memba companies with a sll//portillg instrument to dejcnd their COlllllIOIl
interests and collaborate at the same time il1 the impr01'emL'll t of the sector, both with regard to their
rclationship« with the Adminis tration and to other organisations, associations, etc.

After a bric]introductorv description of the trorld and Spanish ceramic sector il1 gL'lleralterms,
focusing particutartv 0 11 tile situation of the[rit, glaze mId ceramic colour factories in this CO Il text.
the milestones arc reviewed that have led to significant changes in the derelopmen ! and crolu iion
'if these companies. Other aspects arealso dealt toith, such as the contributions to the ceramic sector
by the frit , glaze mId ceramic colour producers, the mmlller in which these cOl1 trilmtiol1s hm'e
modified the i('ay of uiorking ami the relationship amol1g the different annpnnies thai make III' the
seclor. as well as the way in tohich ANFFECC companies have understood and applied bnsic action
criteria (QlIalily, Service and lnnouation).

Fil1ally. approacJl illg chaltengc» (tcchnologicnl, [inanciai, social, etc.) are al1alysed, indicating
possible cOllrses of action to address these, both al the general Icrcl 'if the ceramic sector and
specifically by the glaze compmlies.
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1. INTRODUCTION

The Spa nish lational Association of Fri t, Glaze and Ceramic Colour Producers
(ANFFECC) was established in overnber 1977 as a non-profit business associa tion of
national scope.

At the en d of 2000, it comprised 26 compa nies, of which 16 p rod uced Frits. glazes
and ceramic colours, 6 produced frits and g lazes, 3 produced colours and one prod uced
glazes and colours.

The Association's ma in mi ssion is to ac t as a supporting instrument for the affilia ted
compan ies, w ith a view to defend their common interests, concurrently collaborating in
the im p rovement of the sector (both w ith regard to their re lationships wi th the
Administration and to ot her organisa tions, associations, etc.) and in their promotion on a
national and in terna tional level.

Figure 1 presents the sales evolution of the group of companies belonging to
ANFFECC from 1982 to 2000 III. Average annual growth of 17% can be observed d uring
this period, in the last few yea rs with identi cal percentages for domestic and export sales.

Th is evolu tion has not been an isolated fact inside the Spa nish cera mic sector, since
while average an nua l growth of world fl oor and wall tile production in the peri od from
1990 to 1999 (a period for which reliable figu res are ava ilable) was 8.7%, the
corres pond ing figure for Spanish tile production was 11.8% '2'.

These figures highligh t the current st rengt h of the Spa nish ceramic sec to r as a whole,
which at the momen t together with Italy occ upies top position in the world .
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Figure 1. Ev olution of ~alt'~ of ANFFECC member co"'l'all ;t'~.

Many factors have led to this situatio n, altho ug h the key to success has p rincipally
been based on innovation and qua lity, two aspects w hich cha racterise the wor k of the
Spanish companies. In pa rti cular, the frit, g laze and cera mic colou r producing com panies
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ha ve been engaged for years in a continuous strivi ng to improve products and processes,
upgrad ing their facilities, and supplying integral quality service, etc ., without forgett ing
the ou tstand ing role played in all this activity by human resources.

For all thi s important work of many years to be consolidated in a definitive wa y, it
is necessary to lay a solid ground work for the fu ture development of the ce ramic sector, a
ground work which in turn must ena ble con tinua lly ra ising the sector's already high
present level of com petitiveness.

It is the joint responsibi lity of all those involved to carry out thi s task, for which it is
indispensable to break through ex is ting barrier s and foster collabora tio n and
communica tion among the d ifferent part ies.

Therefore, in this lecture I sho uld like to set ou t a series of reflec tions, wi th a view to
contributing as far as possible to reach ing the objective indicated . It is hence of interest to
review the evolut ion of the frit and glaze factories, and their contribu tion to the ceramic
sec tor to date.

2. EVOLUTION OF THE FRIT, GLAZE AN D CERAM IC COLOU R COM PAN IES

In the beginning, the frit or "g laze" was melted by tile manufacturers themselves at
the rear of the hearth in the Arab kilns, so that the first really im portant fact in the h istory
of the frit compa nies was their own appea rance as factori es spec ifically for thi s type of
produc t. This occurred in the 30s, coincid ing with the appearance of "bassin" or tan k
furnaces. Later on, the use of zirconium silicate as an opacifier, replacing arsenic and tin,
led to an important cha nge in melt ing technology. The new formulations presented a
higher viscosity, which preven ted the frits from being melted in the so-ca lled "lengua" or
pot furnaces used until then, making it necessary to switch over to rota ry kilns. This
cha nge in technology also affected other types of compositions and opened up new
possib ilities as regards for mul at ions and hence en d effects. However, for several decad es,
frit or glaze continued being just ano the r raw mater ial for the tile manufacturer. It wa s a
time when glaze technology was in the hands of American, Germa n and Italian
companies, with the presence of only one or two Spanis h companies.

No t until the beginning of the 80s did anothe r tru ly significan t fact occur in the brief
but inten se history of the frit and glaze companies. Th is was when the great expansion of
the Spanish ceramic ind us try began, driven by the improvement in ene rgy infrastru ctures
(na tural gas), which facilita ted the cha ngeover from "slow twice fire" to " fast twi ce fire" ,
and later on to "s ingle fire". In fact, it was the technology known as "porous single firing",
wh ich marked a watershed in the evol u tion of the ceramic sector in general, and of the frit
and glaze compa nies in particu lar, affecting not on ly aspec ts of the prod uction process,
bu t also the way in wh ich the different compa nies making up the ceramic sec tor
interrelated. From tha t mom ent on, the Spanish companies, which pioneered thi s process,
became the leade rs in technology as we ll as in qu ali ty and service, and se t the benchm ar k.

Since then, the frit, glaze and colour producing companies have unceasingly
cont ributed to the develo pment of the ceramic sector with numerou s innovations. By wa y
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of example and w itho u t being an exha us tive lis t, Table I det ails so me of the mo st
significant techn ological ad vances.

Industri al im pleme nta tion o f "Po rous Single-Fir ing " manu factu ring
technology

Glazes for fast firin g cycles with differen t ceramic bod ies: porosa, red and
w hite stoneware an d porcelain tile

Glazes for dry application (granu lars, granulated glazes, e tc.)

Definit ion and optimisation of workin g cond itions in terms of type of
glaze and ceramic bod y

Im provement of ceramic design b)~photomechanics and computer too ls

Develop ment of profi les by using mi lling mach ines

Glazes and granulars with high wear resistance

Glossy glazes for fas t sing le firing (stoneware)

Metallic, iridescent, fluorescen t, pearly effects, e tc.
'"------- - -----

Deve lopment of inks for decorat ion by rotogravure and f1 exography

Ce ram ic colours for porcelain tile bodies

Soluble colours for porcelain tile bodies

Glazes that provid e tiles with a spec u lar Image wi thou t requiring
polishing

Tablt' I, SOU( l' of flit' tcchl/ological at/lIt/ I ICt':,> t OIl /f ill l/ tt'd 11.11 fri l, gla:e ami ceramic colollr ((l1Ilpa ll it'~ .

Equally to be h ighlighted is the active participation of glaze com pa nies in the World
Cong ress on Ce ram ic Tile Q uality (QUA LICERJ, in which they present on a verage abo ut
one th ird of all the technical papers.

This whole work has fu lly deserved the recogni tion it has received from society in
ge ne ral, through the d ifferen t awards gran ted by nat ional as well as au tonomous
organisations, or by those of the ceramic sec tor itself. Particu larly noteworthy have been
the Prince Felipe Awa rds to Business Excellence granted by the Ministry of Econo my and
Treasury, and the Minist ry of Science and Techn ology, the Golden Alpha Awa rd s of the
Spa nish Society for Ce ramics and Glass and the Valencia Inn ovati on and ova Awards
given by the Autono mo us Govern me nt of Valencia.

Am ong the d ifferent technological adva nces se t ou t in Table I, to be noted as
parti cu larl y importan t milestones in the evolu tion of the ceramic sector are " Porous
Single-Firing" tile manufacturing technology, the Development of glaz es that provide
tiles with a specu lar image without requiring polishing and the Development of
colourants and glazes for porcelain til e, this last advance having increased d ecorating
opportu nities, and hen ce of the use of this type of product.
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"PO RO US SINGLE-FIRING" TILE MANUFACfURING TECH OLOGY

It is well known that "Porous Single-Firing" technology is based fundamenta lly on
the use of a single fir ing in which the clayey bod y and various vi trifiable coatings are
fired together, unlike the so-ca lled "Twice-Fi re" techniqu e, whic h requi res two firin gs, a
first firing for the clay body and then a second glos t firing for the glaze. This fact, w hich
tod ay need s no explanati on, was a t th at time a true rev olu tion in the sec tor, and desp ite
affecting all the parts of the prod uction process (body for ming, glazing, firing, e tc.), it
was inco rpora ted in a fas t, decisive fash ion by the tile manufacturing com pa nies. Th is
can be seen in the evolu tion of tile prod uc tion in terms of the tech nology used 131, as
Figure 2 shows.
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From a techn ical point of view, it was necessary to change the frit formula tion used
till then. ew chemical elements were incorporated, altering the quantities of those be ing
used, mai nly of the network mo difiers, to achieve a viscosity curve filling the firin g
requirements of the green clay body with rega rd to softening temperature an d coefficient
of expans ion . These cha nges in turn affected g laze rheology, ma king it necessary to usc
new additives an d glazing conditions. Changes were also implem ented in the pressing
process, mo dify ing, for exa m ple, clay body co mpaction or the p resentat ion a nd
composi tion of the cera mic body. It was also necessary to alter the firing cycle by
incorporati ng an outgass ing stage, raising firing temperat ures, e tc. This all req u ired
heigh ten ed raw materials cont ro l, and therefore the pu rchase of approp ria te eq uipment,
more technologised p roduction, incorporati on of qu a lified workers, new in-plant layouts,
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e tc. In a word, this wh ole series of changes led to a production p rocess with num erous
adva ntages, which impacted ve ry significantly on production cos ts (energy, manpower,
e tc.) and on the necessar y investm en t for new facilities.

All the issu es me ntion ed above we re im po rtant, bu t no less so were the profound
changes tha t "Porous Single-Fi ring" tech nology ga ve rise to in the structure of the
ceramic sector itself. Indeed, for the manu facturing im p rovemen ts to become a reality,
informat ion exc hange was required , establishing a climate of co mmu nication and
collabora tion among th e differen t par ties involve d : frit and g laze company techn icians
needed to ac hieve in-depth knowled ge of tile manu facturing to be abl e to ana lyse and
d ef ine the requirements that the new materials to be engineered had to mee t; it was
necessa ry to carry out nu merou s test s in co-opera tio n with tile manufactu rers in the ir
prod uct ion plants, e tc. This all becam e possib le on breakin g through barriers that had
exis ted till then, and tile manu facturers, machi nery buil d ers and frit and glaze
producers worked as a team, with a pprop ria te inform a tion flows, ena bli ng th e right
decis ions to be taken fast. Fro m th at moment on, frit and glaze p roducing co mpa nies
began p roviding technical assista nce, they crea ted d esign d epartments to be ab le to
o ffer the ir cl ients new d evelopments, they began to invest systematica lly in in novation,
in hu man as well as in tech nical resour ces, e tc., with a view to p rovi d ing the ir clients
with an in tegral se rvice, with g reate r ad d ed va lue, su pp lying them wi th the greatest
po ssible co mpe titive edge.

In short, an important Struc tu ral Change occu rred, w hich tra nsfor med th e
relati onship between tile manu factu ring com panies and frit and g laz e prod ucing
com pa n ies fro m a mere custome r-su p p lier relati onship, to a rela tio nsh ip ba sed o n
co llabo ra tion and m ut ual un derst and ing. This Stru ctura l Cha nge occ u rred to a g rea te r
or lesser ex tent, depen d ing on the cou ntry involved. It ha s been precisely those countr ies
tha t have understood and applied this most widely, wh ich have ex pe rienced the grea test
growth in the last few years.

Fina lly it sho uld be po inted out that the Cha nges p roduced by this " Porous
Sing le-Firing" technology, have been lasting an d cont inue in force today, for ming one of
the co rne rstones of the ongoing develop men t of the ceramic sec tor.

DEV ELOPM Ei\'T OF G LAZES THAT PROV IDE TILES WITH A SPECULA R 1:VIAG E WITH O UT
REQ UIRI 'G POLIS HIi\'G

While "Porous Single-Firing" technology, as se t ou t above, is a tech nology bas ically
centred on tile manu factu rin g, the innova tion involving "Development of glazes that
p rovide tiles with a specular image wit ho ut requiring po lishing ", focuses on the prod uct.
It introd uces highly significant im provements in tile fina l characteristics, fundamentally
of an aesthe tic nature, making it possib le to speak of a new type of tile .

For th is technological advance to take place, it was necessary to resea rch an d
develop new [rit s, w hich, while holding coe fficient o f expansion and softening
tem pe ra tu re req uirement s, had a maximum flow tempera ture at peak tile firing
temperature. Of equa lly grea t import ance wa s the work d on e in the field of Design,
incorporati ng cu tt ing edge compu ter tech nology, wh ich enabled ac h iev ing h igh
resolu tion and presen ting the decora tive pa tte rn in all its det ail, p roviding high aes the tic
va lue. A last feature w hich contribu ted to providing tiles wi th a better fin ish wa s the
machining of tile sides, elimina ting the charac teristic rounded edge of traditional
p roducts.
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In short, th is who le wo rk ena bled producing a new tile with a very similar
appea rance to polished na tural stone (marble, granite, e tc., d epend ing on the selected
design), thus fully ad d ressing one of the issues th at the ceramic secto r had always wished
to tackle.

From a marketing po in t o f view rega rd ing the ne w ma terial, this technological
advance had important repercussions. On one hand the market of tile uses broad en ed . Till
then tile ap plica tion s had been practically restricted to bathroom and kitchen walls, now
th is advance allowed d irect compe tition w ith marble and granite in internal tilin gs for
hotels, shopp ing centres, etc. On the other hand, thi s type of tile had a greater added
va lue, so tha t al tho ugh it was sold in the usual markets, the ea rn ings it gene rated were
higher.

One can not help em phas ising once again, the im po rta nce of the close collabo ration
between the tile manufacturing companies, machinery builders and frit and glaze
p roducing companies, wi thout wh ich the industrial im plem en tation of the present
technological advances wou ld have been unthinkabl e.

DEVELOPMENT OF COLOU RAN TS AND GLAZES FOR PO RCELAIN TILE

In the last few yea rs, porcelain tile prod uction has experienced very sign ificant
growth, not just in Italy, where it already represents over 40% of tot al ceramic tile
product ion, but ge ne rally in a ll the wo rld , and no tably a lso in Spa in.

Although po rcela in tile was first born as a material w ith ve ry limited aesthetic
possibilities, even requiring a pol ishing process to p rovid e th e ma terial w ith a more
com mercial appeara nce, at the mo ment a wide range of product types are marketed with
regard to design and finish . This evolution has largely been possible thanks to the wo rk
don e by ma chinery builders and frit, g laze and ceramic colour prod ucers. The former
have developed slid ing press fillers tha t allow d ou ble cha rg ing, pre-p ress equ ip me nt
spec ifically engineered to produce cer tain effects, machines for mixing and application in
the p ress of materia ls of d ifferent colours, shapes and sizes, etc. The frit, g laze and colour
com pa nies hav e in tu rn provided their clients w ith soluble colou rants or stains for tile
decoration after pressing, h igh -temperature cera mic colours, glazes of all types for wet
ap p lica tions by trad itional methods, sp ray-d ried glaze materials for press a pplicat ions,
flakes, granu les of different sha pes and sizes, micronised m aterials, e tc. Ce ra mic colours
deserve special atte ntion, since they have become a basic, indi spensabl e compone nt of
porcelain tile bod ies. In th is se nse, it is necessary to highlight the work done in developing
new pigments, based on stable crys talline struc tures at the h igh temperatu res used in
p rocessing porcela in tile, w hich provid e high colour developmen t in sp ite o f the mi nor
quant ity of residual glassy phase, These stud ies have also allowed ve ry sign ifican t
broad en ing of the range of avai lable colo ur s and even of the colour ing met hod s used , so
that for exa mple, the spray-d ried ceramic body can be coloured by a d ry method , or the
pigmen t can be ad de d d irectly to the slip tha t w ill subseque ntly be sprilY dr ied .
Compleme nting the laboratory work, frit, g laze and ceramic colour com pa nies have pilot
plants fo r d eve loping new effects in cera mic prod ucts wi th the eng ineered mat erials, as
well as for ex p lor ing the possibilities of new app lication equ ipme nt as it ilp pears.

In thi s w ho le process, continuo us col labo ra tion has tilke n place between the
differen t compa nies for the initia l development and subse que nt industrial start-up of new
models an d products. This has al l led to a grea t nu mb er of possibi lities, which have
material ised in prod ucts with hig h aesthe tic and technica l va lue .
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Just as in the forego ing technological ad van ce indicated, the inn ovati ons achieved in
the field of porcelain tile have always been focused on the p roduct, the main objective
being the im prove me nt of its aesthe tic and techni cal properti es. Fu rthe r to be noted is that
this type of material is being success fully introduced in markets for externa l floorings and
facade c1add ings, kitche n worktops, steps, e tc., whi ch cons iderably w iden the possible
rang e of ceramic floor and wa ll tile uses.

3. CU RRENT SITUATION: ACTION CRITE RIA

The previous sec tion has presented a brief review of the most sig nificant events that
have tak en pla ce since the frit, g laze and ceramic colo ur companies first appeared. No w
we sha ll ana lyse the cur rent situa tion and defin e the basic action crite ria, and how thi s
type of compa ny understands an d ap plies the m.

To do so, we sha ll rev iew the problems or challenges tha t compa nies, ind ependently
of the b ran ch to whi ch they belon g, have had to face over the years 1'1.

Figure 3 shows how at th e beginning of the 60s, th e pred ominant factor was
Production Ca pacity. De mand exceeded su p ply, the p rod uc t d ominat ed the market , so
th at the biggest conce rn for companies was to have the necessa ry mean s of p roduction
and to get th e manu factured p rod uc ts ou t on to the m arket , a ll w ith a certa in
organisa t ion . At the en d of the 60s, manu factu rin g alone wa s no longer eno ugh, bu t
rat her it was necessar y to ma nufac ture withou t defects. The ma rket dem and ed p rod ucts
free of faults, lea d ing to the int roduction o f the concept of Q ua lity. Thi s situa tion was
maint ained un til th e mid 70s, w hen su p p ly already began to exceed dema nd , ow ing
a mo ng ot he r reasons to the dollar (1971) and oil cris is (1973) . Besides having th e
necessary Production Ca pacity and supplying the marke t w ith Q ua lity products, it
beca me neces sary to manufacture in a com pe titive \vay, by increasing process efficiency
and p rov iding compa nies wi th th e requi red Productivit y. O nce aga in th e ma rket
continued to evolve and in the 80s it no lon ge r sufficed to have a w ide range of faul t­
free p rod uc ts for the market to choose from, but the marke t starte d th inking about the
produ ct and ca lled for a series of characte ris tics . It beca me ind ispen sabl e to hea r the
vo ice of the ma rket. It was necessar y to incorporat e the customer in the product to
sa tisfy his Needs . Client Se rv ice becam e the bu zzword to govern the situa tion for more
th an a d ecad e until the beg inning of the XXI cent u ry, w he n the approac h "d oing thi ngs
in a di fferent way, look ing for New Business O p po rtu nit ies star ted to prevail. It becam e
the time of Inn ovat ion in all con texts (prod ucts, p roces ses, services, orga nisation, e tc.),
in orde r 10 be able to p rovid e the ma rket not only with what it asked us for, bu t also
with new ideas an d new so lu tions to mak e the offe r mo re attractive and a llow fur the r
advances in product perform an ce and reliability.

O f these as pects, Q ua lity, Service and Innovation continue to be fu ndame ntal for
corpora te d evelopment, for companies seeking a leading posi tio n in th e market.
Production Ca pacity an d Productivi ty have in time become so me thing taken for gran ted
in any compa ny. Production Ca paci ty, becau se nowad ays production mean s are easy to
defin e and find , and the price of mon ey is affordable, so that it is a matter of decid ing
w ha t investments to mak e an d then to do so. Productivity, becau se if a com pa ny is not
compe titive it cannot survive in such a vo racious market as the one surround ing us at
present. However, Quality, Service and Innovati on are factors on wh ich a compa ny can se t
its sta kes to a greater or lesser exten t, depending on compa ny strategy. In ge ne ral, the
Spa nis h frit, g laze and ceram ic colou r sec tor has adopted these th ree factors, m akin g them
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their basic action crite ria.

Production Capacity

Product Quality

Products free of faults

Productivity

Client needs

Doing things in a different way

New business opportunities

QUALITY

80s 2000

Figure 3. ProNt>"' ':> the Company address.

As sta ted previously, it w as at the end of the 60s when the business world began to
becom e awa re of the concept of qua lity, then un derstood as "prod ucts free of fau lts" .

owad ays this understanding ha s cha nged completely in the frit and glaze sec tor, and the
last d ecad e has w itnessed the greatest ad vances with regard to qua lity, as a result of a
series of factors:

• Th e awa reness of business lead ers that quali ty is d ecisive to the success of their
co m p an ies, to which th e insti tu t io na l cam pa ig ns co nd u cted by different
organisa tions have als o been of grea t importan ce.

• Intense competition fostered by the sector' s conce ntra tion in a small area has
forced manufacturers to continuously improve products and services so as not to
lose market share.

• Progressive upgrading of production technologies, together with important
investments in contro l equipment, has led to ge nera l improvement of all the
processes, from ra w materi als control to the development of new prod ucts,
including the production p rocess itself.

Cha nge and contin uo us improvement ha ve therefore become a reality in the frit,
glaze and colou r compan ies, which understa nd that the term quality shou ld be ap p lied
to all company activiti es, not just to those di rectly conce rn ing production processes or
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the marketed products, but also to other types of issues such as relationships with clients,
organisa tion and planning, h uman resources, technological innovation,
cco- manngcmc nt, safety an d health in the workplace, and the company's comm itment to
Society. In fact, products need to be continually so ught th at more closely meet market
need s, a ttempting to make the proposed innovat ions more fruitful. The supply of
p roducts and services ha s broadened to offer the client all th at he may need to run h is
bu siness perfectly. The ve ry rela tionship with the client has gone from a cold bu siness
relat ionship to a wa rm human rela tionsh ip whi ch seeks mutua l be nefi t. In the field of
orga nisa tion, the necessary means a re provided to respond sw iftly to new need s and the
con tinuous cha ng es that take place in the cera m ic sec to r, in w hich the fact of being able
to have ever better qua lified and sa tisfied people p lays a fundamen tal ro le in enabli ng
the future to be faced successfu lly. Day by d ay, the necessary mean s are progressively
incorporated to contribu te to improvin g the enviro nme n t and enab ling susta ina ble
advance, making eco no mic grow th com patible with appropriate preservation of natural
resources and the Environm ent as a whole. Finally, the comm itme nt that companies have
to Socie ty also need s to be mentioned , as a resu lt of wh ich enterp rise continua lly
participa tes ac tively and d irectly in activ ities that can ben ef it the comm unity, such as
promotions, sponsorsh ips, scho larships, etc.

SERVICE

Glaze companies rely on Service as one of the fundamental drivers of their own
developmen t and of tha t of their Clien ts. Close com munication is maintai ned with the
client, wi th a view to gathering the necessary data th at will allow understanding every
kind of need , and enable attempting to ant icipate these, pu tting forward new ideas and
alternatives.

It sho uld not be forgotten tha t the ceramic sector is the " raison detre" of the frit and
glaze prod ucing companies, so tha t a ll th ei r activ ity is directed towa rd stre ng thening the
good relati on shi ps with the client, in orde r to know how best to co llabora te wit h him, to
p rov ide him a wide varie ty of prod ucts and se rvices, which cover the w hole ran ge of
bran ch needs (glazes, raw materials, balls and alum ina linings, etc.). ca rry ing ou t
collaborative projects of mu tual interest and benefit, makin g com mu nication a mo ng the
di fferent parties easie r, more ag ile and sw ifter, e tc. This close rela tio nship has been on e of
the key enabling factors in achieving the advances made to date.

It is com mo n pract ice in the sec tor to d efine together w ith the clients the prod uc ts to
be dev eloped and the requirem ents to be met. The su ppo rt and tech nical assistance
req u ired is then p rodded in fine- tuning the new developments, whi le ass ista nce ca n be
extended to the d aily work in the ceramic companies, thus con tribu ting to the ongoing
improvemen t of p roducts and processes.

Des ign deserves a specia l mention, since a fundame nta l requirement of the cu rren t
market is the need for the p roducts developed to present a h igh aesthe tic va lue. In this
sen se, the glaze com pa nies hav e equ ipped themselves with the necessary human and
technical resources to be ab le to ad d ress this challen ge. Speci fic Des ign departments have
thus been crea ted, in whic h the arising new tech nologies have been progressively
incorpora ted , such as ph otomechanics in the beginning, or more recen tly compu ter-a ided
design and the elaboration of profiles with milling ma chines.
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As sup por t in carry ing ou t all these tasks, full , so p histicated instrumen tal
equipment for ana lysis and tests is available at the compa nies, as well as pilo t p lan ts
equipped with the lat est technologies used in the ceramic industry.

In sho rt, the frit and glaze producing companies hav e evolved to becom e compa nies
that su p ply a complete se rvice for all the ir clients' need s, always based on a policy of
collabora tion and comm unication.

I :--I NOVATION

As Figure 3 shows, Innovation has been th e last company a pproach to be
incorporated to ad d ress the arising cha llenges. The firs t qu est ion that could be posed is:
why is it necessa ry to Inn ov ate? To answer this qu estion the following argu ment might
su ffice 151:

" In the medium and long term, the most favoura b le finan cial
res u lts are always accompan ied by staking heavily on Innovation"

Indeed , in accordance with a recent study based on com pa ny ranki ngs in terms of
Innovati on crite ria, " the return on inves tment of com pa nies in the top 20% of the
innovation rankin g, is tw ice that that of the rest o f the com pa nies in the sa me sector."

However, it is convenie n t to seek othe r types of argu me nts that really reach into the
compa ny conscious ness, and mak e the innovati on felt as an essen tial, fund amental part
of the compa ny, since there is no innovati on without a will to cha nge. Argu me nts are not
difficu lt to find :

• Clients req ui re more innovation every da y.

Clien ts' expectations and need s evolve. Clients become stea d ily more dem anding
an d so phistica ted. Pro ducts and se rv ices of the wh ole market are rene wed by
ad d ing new performance features, w he ther they be basic technical qua lities, ease o f
use or lower cos ts .

• New technologies facilita te innovati on.

Many of the socia l advances in w h ich we are immersed are intimately bound to
technological innovations . Busin ess lead ers have the capaci ty to identify "p rob lems "
for wh ich a so lu tion does not ve t exist, and to tran sform these into bu siness
opportun ities, either by comb ining ava ilable knowledge or develop ing new
knowledge.

• Wh at used to work no longer d oes.

The growing sophistication of the market, an d the su per-segmenta tion that it br ings
wi th it, p rod uces growing bu siness complex ity. Successful products and ge ne ra l
services of the past are today no longer va lid . The ensu ing fru stra tion grows owing
to the fact that the so lut ion to the company 's probl em s lies outside the range of
experiences of pa st successes.

• The com pet ition copies better all the time.

There are com panies tha t focus on pursui ng a follower 's stra tegy. They let others
inn ovate and try to quickly reproduce the inn ovator 's contribu tion. Indepen dently
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of the effectiveness of this app roach, the presen ce o f copiers fosters the need to
innovate un ceasingly in a compan y that as pires to achieve superior results and hold
these over time.

All these reason s a re good arguments for any com pa ny to decide to incorporate
innovation int o its stra tegy and the frit and glaze sec tor ha s understood thi s and ad opted
thi s app roac h.

From a bu siness point of view, the innovation process, and more speci fically that of
technological innovation, goes from the time on e has an idea to the mom ent the product
o r process developed from th at idea is marketed. Alon g th at w hole road , it is necessary to
ca rry ou t research (fundam entally in the first stages ), development and trial runs, first on
a se mi-ind ustrial and later on an industri al scale. If the marketing stage is not reached, i.c.,
if the new process or product is not introduced in the market with sa les that allow
recovering investments, real Innovation cannot be cons ide red to have occu rred . In any
case, a ll innovation sho uld contribu te a va lue ; it sho uld contribute va lue to the compa ny
and therefore to soc iety.

As ma y be obse rve d in Figure 4, numerous agents can playa certa in role in the
Innovati on process, but onl y com pa nies can tackle this process in its en tire ty, from
beginning to end. The remai ning agents can on ly facilitate or act as catalys ts in this
process, with a su pp orting fun ction.

In fact, if mature innovation sys tems are taken as a referen ce, such as the A merican
or Germa n systems, it can be observed that in these countries almos t 3% of GOP is
devoted to inn ovation, w ith com panies contributing around 70% of the tot al cos t 101.

However in Spain, the percentage of GDI' th at goes to innovati on is just slightly over 1%,
with companies contributing a littl e over 50%. To try and reach the levels of these other
countr ies it is necessary for the Spani sh com pa nies to adopt a lead er role.

SPECIALISED
COMPANIES

SOCIAL
CONTEXT

IDEA MARKET

RESEARCH
CENTRES

FINANCIAL
AGENTS

I ADMINISTRATION I

figure 4. Mnilll'!aycrs ill tile innovation process.
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The ceram ic sec to r in genera l, and the frit, g laze and ceram ic co lour p roducing
compan ies in partic u lar, have been p laying thi s leader ro le for yea rs. Th is is
demonstrated by the conti nuous incorpora tion of new technologies, launch in g of new
products, improvemen t in prod uc t finishes, e tc., whic h have yielded importa n t, s tead y
growth of d omestic floor and wall tile production in th e last decade. Specifica lly, the Iri t,
g laze and ceramic colou r p rod uci ng com pa nies have equ ipped themselves qu ite
independently w ith the necessary technical and human resources to ena ble cond uc ting
the Resear ch, Developmen t and Innovation (R+D+J) work th at th e market demand s.
Th is is w hy it is usu al in these co mpa n ies to find teams so lely devo ted to R+D+l,
consistin g of a considerable number of hi ghly qu ali fied staff. The mo st advance d,
modern tech nical eq ui p me nt is to be fou nd , not just w ith regard to labo ratory
ins trumental techniques (electro n m icro sco py, X-ray fluorescence, X-ray diffraction ,
etc.), b u t co mpan ies are also equi pped with th e necessary machi nery to be able to ca rry
ou t trials an d tests simulating indu strial working conditions , w hile at the same tim e
incorporating th e la test technology to explore th e poss ibili ties of new techniqu es, etc. It
is also co m mon p ractice, a mo ngsI othe r act iv ities, to d o Technologica l Prospecting,
attending Trade Fairs and Co ngresses of all types, an d systematica lly cond uc ting
literat u re su rveys; research work is cond uc ted in collabora tion with specia lised Ce ntres
and compan ies, w here basic as pec ts of th e cera mic process are stud ied in depth, w ith
the acquisitio n of importan t, in terestin g knowledge; the re is fur thermore pa rtic ipa tion
in European projects enabling contac ts to be laid with co mpa n ies and technologies fro m
other sectors. All these activi ties are always focused in terms o f the ot he r tw o basic
action approaches, Q ua lity and Service, in orde r to provide clien ts with tools th at allow
them to maint ain and even heigh ten th ei r competitiveness .

4. FUTURE PROSPECTS

Fig ure 3 presented the di fferent so lu tions th a t the indust rial secto rs ha ve
successively ad op ted in respond ing to the ar ising challenges : Produ ction Capacity,
Q ua lity, Productivity, Service and Inn ovati on. Th is brings us to the current situa tion,
which requires reflecti ng on what the next cha llenge will be and how to ad d ress it. It is
d ifficul t to answer th is question, b ut he who finds the answer wi ll have travelled a lon g
\vay toward success.

O ne can have a more graph ic vision of the situa tio n, if one considers the exercise
known as th e "time seque nce trap" 171. As Figure 5 shows, the exe rcise s tarts w ith a
geome tr ic fig ure a nd it is always attem pted to ma ke a pa rall elogram with th e new
figure or item that is added . In ou r case, each pi ece rep rese nts a ne w cha lle nge
need ing to be addressed . Th us, ite m number I represents th e situa tion in the hOS w he n
Pro d uct ion Capacity was the pred om inant facto r, w h ile item nu mber 2 re presents the
approaching cha llenge. The so lu tion a t th a t time was Q ua lity. La ter ca me a new
challenge, wh ich wa s so lved w ith grea te r Product ivi ty, followed by Service and
Inn ova tion, as already ind icat ed p reviou sly. They have all been fit ted perfectly, as th e
su ccess ive graphic ite ms in Figure 5 show, y ield ing the correspond ing parall el og rams.
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figure 5. Time Sequence Trap. Chllllt'l1gl'~ JlIllt adopted ~( l/ ll t ilH l;:;.

Figure 6 rep resents the current situa tion, with all the fitte d p ieces and the
approaching new challenge (item number 6). As can be observed, it may not be possible
to fit in the " fu ture."
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In the face of this situati on , organisations can respond in different ways. The easiest
and mo st immediate wa y is to underrat e the new cha llenge, to cons ider it to be so me thing
absurd that does not fit in with wh at is known in the com pany or with the com pany's
plan s for development and to reject the challenge wit hout addressing it. The fu ture of
companies tha t adop t thi s solu tion cannot be ve ry promisin g. " If the rhy thm of cha nge
ins ide an organisa tion lies below that of its environme nt, I a m sure th at the com pany's
end is in sigh t. The question then remaining to be solved is w hen that moment will be"
(jack Welch, Gene ral Electric).

Ho wever, compa nies wishing to su rv ive and be market leaders need to face new
challenges in a very d ifferent way. They mu st have the capacity to react, b reak with the
curren t situation, genera te new ideas an d restructure their resources to thus, by producing
movement, i.e. change, tran sform cha llenge in to oppo rtu nity (Fig ure 7).

2

J

+- - -

The origin of these cha llenges can be ve ry differen t and unforeseeabl e: they ma y
ran ge fro m merely social issues (fashions, new req u irements of use, cu ltu ral cha nges or
cha nges of habi t or mann ers, etc.) to financial and economic issues (u nification of
Europea n currency, sw ings in the economies of different geograph ical a reas, dependen ce
on US econo mic world lead ersh ip, e tc.), including of course the continuous advances
taki ng p lace in the field of technology.
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Give n the manufacturing na ture of th e cera mic sec tor, the last issue ment ion ed
de serves close r, mo re sys tematic monitoring. Today the conce pt of globa lisation ca n be
applied to very di verse contex ts, not just to the eco no my or telecommunica tion s, as has
usu ally been the case till now, but also to technology, and w ithin th is con text, to the field
of Materials, wh ich is w he re the products m anufactured in the cera mic sec to r belon g. It is
becom ing increasingly d ifficul t to es tablish bound ar ies between orga nic and inorgani c
mat eria ls or products, between metal and ceramic, e tc. It is commonp lace to hear of "
cera mic matrix composites ", of fibre-reinforced plast ic materi als or conc re te with metalli c
embed d ings. Technologies that just a few ye~ rs ago see me d far aw~y, suc h as Che mica l
and Physical Vapou r Dep osition, Sol-Gel, Target Spu ttering, are curre ntly being applied
in a regular fashi on in bran ches not ve ry far removed from the cera mic sector, such as the
Glass bran ch .

The field of Ma terials evolves un ceasi ngly. New ma terials w ill therefore appe~r,

cha ng ing the way thi ngs are mad e. Some decad es ago grea t effo rts were mad e in the
world of Bioma ter ials, which thou gh no t leading to grea t advances a t the tim e did serve
to lay the grou ndwork for a fu tu re revolution in this field . We are still living th rou gh the
last s tages of the revoluti on in Telecomm unica tions, a revolut ion made possib le than ks to
the deve lopmen t o f mat erials that have enabled miniaturising com po ne n ts to increase the
spee d of dat a tran sm ission, e tc. Aerona utics is ano the r inexhau st ible so urce of new
materials. The field continua lly see ks to fly faster, which req uires flyin g higher so that
lighter, s tro nger mater ials are need ed .

All these developments from sec tors w hich cou ld be termed of "h igh technological
inten sity", are grad ua lly moving toward sec tors of " low an d med iu m technological
inten sity", until they event ua l become part of d ai ly life.

Thus at present new ad d itives are avail abl e, pol ym ers, che mica l com po unds, etc.,
wh ich will ena ble int roducing cha nges th at affect fea tu res such as glaze rhe ology,
character istics of spray-dried glaze materials for presses, granu les, flakes, etc. New
technologies can be envisaged with regard to bod y forming, glaze a pplicat ion, new glaze
compositions, surface treatment s, e tc., tending to lead toward ligh ter, s tro nger ceramic
materi als, w ith new technical prope rties. Fur ther to be noted is the critical need to
continue incorpora ting new advances in the field of design and decoration, a crucia l
as pec t in the cera mic sec tor.

On the other hand, it should also be rem em bered th at floor and wa ll tiles need to
perform in the Globa l Coverings Ma rket, and com pete wi th a grea t va rie ty of materials
(ca rpe ting , viny l, pa rquet , na tural stone, ctc.), An y advance in these other materials, or the
ap pearance of a new material, mean s se tbac ks for floo r and wal l tiles.

In short, this whole p rocess of evolutio n and socioeconomic, finan cial , and
technological cha nge, etc., in w hich are immersed p resents numerous cha llenges.
Identifying the m in ad van ce and so lving th em quickly an d effec tive ly is a diffi cult but
inevi table task.

The quest ion to be so lved is to define an action stra tegy for the future. Although it
is diffi cult to give a clear and precise answer, certa in tende ncies or indication s can be
perceived , w hich allow ha zarding a few guesses:

• Com pany me rge rs: "The high compe titio n in the automo tive sec tor will p roduce
a tenden cy toward mergers in the grea t world of su ppliers. It is expec ted that by 2010,
only between 25 and 30 top-level suppliers will surv ive the globa lisation, com pared to the
600 top-level su pp liers existing at present. The more than 10,000 second- level supplie rs
will sim ilarly d rop to 600 in th at sa me period of time 1' 1". Analogous processes hav e ta ken
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place and are occu rring in othe r branches such as the pharmaceut ical, en e rgy, ba nking or
telecommunications sectors. Iurnerous a rgu ments justify th is evo lu tion: com pany
mergers facilita te expans ion ou tside the companies' cou ntr ies of origin and enable
financial, business and ope ra tiona l adva nt ages to be crea ted tha t red uce th ei r
vu lne rability to economic conflicts in a region or cou ntry; in a globa l eco no my com pany
size is a crucia l parameter in the com pe tition to achieve a larger market share, have
greater negotiat ing power, gene rate the necessary resources to tackle new investm ents,
e tc.: in some cases company mergers are d esigned to produce sy ne rgies in order to grow
in ac tiv ity and ca pita lisa tion as a firs t s tep toward gell ing listed on the Stock Exchange. If
the ceramic sec to r wants to keep the compet itiven ess that now cha rac terises it, it can
hard ly avo id th is process. It will there fore not be un usual to find compa ny merge rs in the
sam e branch, which will req ui re closer rela tion s betw ee n competitors and the d iscarding
of indi vidual ist ic tenden cies.

• International company establishment: the internationali sa tion o f th e econo my is
an ir refu table fact. Taking Spa in as an exa mple, of the 50 biggest com pa nies, foreign
cap ital has a majority holding in 22, w h ile Spain ranks fourth in the lis t of countries
targeted by fo reign investment accordi ng to the OEC D 161. Ho wever as the Spanish ceram ic
sector is world lead er, the situation should be the other way round, i.e., Spa nish
companies sho uld be the ones establishing themselves in countries w here floor and wall
tiles a re manu factu red, putting in pl ace "m ulti-local" stra tegies in term s of the pecu liar
charac teris tics of each region . Thi s internati onalising process will be inevi tab le to enable
holdi ng the high levels of compe titive ness, increasing turnover and add ressing the
poss ible slowd ow n in the grow th of primary market s such as the Spanish market. By
d oin g so, resources wi ll be gene ra ted, wh ich invested appropriately in Inn ovati on,
Service, ctc., w ill tran slate into competitive ad vantages for companies in the leading
cou ntries, such as Spa in and Italy. In the regions w here compan ies se t up new
es tablishme n ts, th is w ill fu rthermore enab le be nefiting from synergies ge nera ted in the
country of origin.

• G loba lisation: the step beyo nd Inte rnat ionali sation lead s to C lobalisa tion.
Altho ugh the former invol ves openi ng u p the geographic borders of a society to
incorp orate sy mbol ic and mat erial goods from other societies, the Globa lisation entails
functiona l interaction of eco no mic and cu ltu ral ac tiv ities, goods and services ge ne ra ted by
a system wi th many nodes. It is a p rocess wh ich, though in grad ual progress since 1950,
acqui red its greatest forward thrust in the 90s. On a world scale, globalisation refers to the
growing in terdepe nde nce a mo ng coun tries, as reflected in international exchanges of
goods, services, capital and knowledge. It is a process of interna tion al or wo rld growth of
finan ce, industry, commercia l capita l, h uman resour ces and of any type of interchangea ble
activity amo ng countries . Once again , the ceram ic sector cannot remain alien to th is
evolution. Each com pany will need to define a g lobal stra tegy for all the geographic areas
in w hich that com pa ny is present, a stra tegy necessarily enco mpassing co mpa ny ac tivities
in thei r entirety (p rod uc tion, comme rcial, finan cial ac tivities, etc.), to take advantag e of
the ben efit s th at globa lisa tion affo rds: lower cos ts, enha nced product qua lity, grea ter
com pe titive e ffective ness, flexible production, lower tariff barriers, e tc.

• Horizon tal collaborations ("Co-ope tition"): it can be obs erved ever more often, that
innovation and va lue are ge nerated in networks. In fact, for bu siness developme nt "social"
resources (networks, shared principles, tru st, e tc.) can be as im po rtant as phys ical and
hu man resou rces . Eve n as co mpetition increases, so does collabo ratio n between
competitors: w hile in 1985 the number of technological alliances in the USA and Eu rope
were similar, in the 90s they shot up in the u.s. (d river of the wo rld economy) and
diminished in Europe. Today ad vanced cou ntr ies com pe te in markets, co-ope ra te in science
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and "co-opete" in technology [011'1• • Exam ples abo und of "co-o petition" in the field of
ae rona u tics, the au to mo bile industry, Telecomm unications or com puter science. American
Airlines and Delta Airlines co mpe te for the number of landings and ga tes at airports and
they complement eac h other by funding Boeing' s research and development costs. In sho rt,
it wi ll be necessary to build more o r less s table alliances, even wi th one's most di rect
competito rs, to ach ieve certai n objectives that would be im possible to a ttain a lone.

All these "macro-tendencies" wi ll play a cruc ial pa rt when it comes to establish ing
bu siness s tra tegy. However other aspects also ex ist, belonging to the pecu liar id iosyncrasy
of the ceramic sector, which are no less important and require special a tte ntio n. Such are
for ins tance the price war in tended to contro l grow th, e th ics as a co m petitive factor, the
image of a com pa ny mar k as an cle me nt hel ping to identify the sec to r o r the managemen t
of kn owled ge as a basis for in te r-co m pa ny collabora tion. They all need to be the subject
of profound and se rious reflection by the various p layers involved .

5. FINAL REFLECTION

Th e present paper has a tte m p ted to reflect the curren t situa tion in the ce ra mic sec tor
and the threats that lie in wait, using the evolu tion o f the frit, g laze and ce ra m ic co lou r
co m pa nies and their contribu tion over the yea rs as a thread. N umerous ref lec tions can be
drawn from thi s evolu tion, suscep tib le of more det ail ed , p ro found ana lys is . However
amongst a ll o f these, the foll owi ng deserve to be highlighted because of thei r special
importance:

1.- Cha nge is the opportunity to beat o u r com peti to rs, bu t changing is not eno ug h. It is
necessary to d o it at least one second befo re the com petition.

2.- The ceramic sec tor cons ists mainly of three key bus iness grou ps, Ceramics, Glazes and
Machinery, and the interest s of the three, a lthough so metimes questioned, head in the
sa me direction. The real co mpetitors a re the al terna tive products to tile, whose number
and qual ity inc rease day by day. Th e only way of facing these is for the three sectors to
work shoulder to shou lder, because w he ther we like it or not, we are all in the same boat
toge ther and only the winds of jo int Inn ova tion will lead u s to the harbour o f Surviva l and
to bus iness and per sonal Success.
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