
CASTELL6N (SPAIN)

Round Table
- DISCUSSION -

THE CERAMIC TILE SECTOR

IN XXI CENTURY

Take part:

R I C H ARD P. G OL DB ER G [U.S .A.]

D O U G ADAM S O N lU.S.A. l

RI CH ARD B O W M A N [AUSTRALIA] - CHAIRMAN

GI A NP I ETR O M O NDI N I [ITALY]

F RAN C O S T E FAN I [ITALY]

F E D ER I C O M I CHAV I L A {SPAIN]

S ALVADOR M A R T i [SI'AIN]

A N S E L MO ORT E G A (BRAZIL]

R.T. - 3



CASTELL6N (SPA IN )

THE CONTEXT
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Other workshops have already considered the probable global tile production
trends, necessarily focu sin g on internal domestic factors such as cons umption demands
and the consequences of govern ment economic poli cies, albeit within the larger context of
internationa l investments, regional differen ces, and supply / dem and market forces. Such
discussions presume that ceramic tiles will remain a competitive materi al. How
compe titive wi ll ceramic tiles be with respect to other floor finishes and wall cladd ing
ma teria ls? What fur the r technological cha nges are likely to enable tiles to be
manu factu red more compe titive ly? Wh at new or sign ificantly enhanced charac ter istics
can be engineered into tiles? What technological advances might enable tiles to be fixed
more competitively and in a manner that improves the life cycle per forman ce of
buildings? Wha t externa l th reats does the tile indust ry face, and how can these be most
effectively add ressed? Wha t cha nges migh t be introduced to maximise cus tomer
sa tisfactio n and to fulfil unrecognised consumer needs?

Different p rofessions an d industry sec to rs will have di vergent opinions . However,
common evaluation criteria migh t include:

• Conservation of reso urces and minimisation of environmental pollution (from a
ma nufacturing perspective)

• Perceptions of visua l quality, hygiene, air qu ality, thermal performance, acous tics,
safety, maintenance req uirements and othe r desira ble properti es (fro m a
consumer perspective)

• Relevance of p roduct lite rature, ease of product speci fica tion and incorporation of
appropriate tiling sys tem details as a part of the project planning process (from an
architect's pe rspective )

• Ease and reliability of installation practices, an d consideration of releva nt
Occupa tiona l Health and Safety issues (from a builder 's perspective)

• Life cycle performance an d associa ted cost considera tions, and flexibility of
build ing use (from a property man ager or building own er 's perspective)

It is more important tha t this Round Table should outline the possible technological
developments, trends and issu es that wi ll have to be tackled in the more d istant fut ure.

In looking at likely fu ture cha nges, yo u may find it easier to d istingui sh the 'drivers
for change' by using two sepa ra te axes or sca les. Tile p roduction and tile application
issues wo uld be at the opposite ends of a techn ological axis. Improved manufacturing
machinery and inn ovati ve contro l equipmen t will impact on tile p roduction, as will the
int rod uction of new technologies. On the othe r end of thi s scale, we have to consider wha t
wi ll make it eas ier to fix tiles an d to red uce their life cycle costs in the face of othe r possible
changes: improved (and new types of) fixing materials, more dem anding standard
compliance requirements, the introd uction of eng inee red performance design codes, the
ava ilabili ty of skilled tile rs, and the consequences of any new building indus try
requirements or technologies (such as the introduction of ne w materials, shorter
cons tru ction cycles, cha nged constr uction seque nces, improved life cycle performan ce,
greener buildings etc).
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Environmental consid erations and marketing initiativ es wou ld be a t the ends of the
other scale, reflecting a response to consumer demands (whe the r genera ted by fashi on or
governme nt regulat ion ). These demands w ill affect the tiles tha t are prod uced, the
materials they are mad e from, and how they are ins talled,

Althoug h it is intended that debate on "The future of the Ceramic Tile Sector in XXI
Cen tury" should not concentra te on the likely globa l tile production, consumption,
imports and exports in the near future, you are at liberty to report relevan t trends that
suppo rt yo ur opinions.

A logical aspec t would be to use this Round Table as a mean s of determining the
di rection of the followin g one. An init ial conside ra tion of the issues tha t might not be
cove red in adequate detail within this Round Table sugges ts that an environmental them e
would wo rk very we ll in 2004. This could look at materials balances (the effectiveness
with whi ch materials are used in minimising energy and wa ste); the associated new
production technologies; government env ironmental regul ations an d their impact on the
industry; the development of new products to cope wi th changed demands for the built
environment, etc. This would make a positive note on which to conclude the Round Table.
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Richard P. Goldberg [U.S.A.]

Architect, AlA, CSI, BArch., BS Bldg. Sci.
Vice-Presiden t of FO RCON Int ern ational Archi tecture & Engineering Services, LLC

CURRICULUM VITAE

Richard P. Goldberg, A lA, CSI is a vice-President of tile A rchi tectnrn l & Engineering
Services Diuision of FORCON International, all international design and construction consulting
compallY. Mr. Goldberg is responsible for managing and providing technical consultatione to
architects, COI l tractors, bu ilding OWllers, product mallufacturers, insu rers and ai torneus. HI?
specializes ill ceramic tile, stone, masollry and cOllcrete applications, wi th a sub-specialty ill
building enuelope systems. Mr. Goldberg is illvalved ill all phases ofa bui lding proieci . fr on: design
deoelopmen t to fo rensic inuestigations.

Prior to joillillg Forcon lnterntnionai, M r. Goldberg screed as the Director of the Technical
Serv ices at LATICR ETE International, a tile alld stone installation product compally, for 7 years.
Mr. Goldberg has over 24 years of architectural and construction indus in] ex periellce. All

Architect by training, M r. Goldberg was ill general private practice of archi tecture as a licensed
architect for 12 years prior to specializatio n ill tile tile, stone, masollry and COlicrete industries . Mr.
Goldberg received his Bachelor ofArchitecture and Bachelor ofScience ill Building Sciences degrees
from Rens selaer Polvtechnic Inst itute ill Troy, NY, and has continued prof essional education at
Harvard Un ioersitu Gradua te School of Design ill Cambridge, MA. Mr. Goldberg holds N ational
Council ofArchitectural Registrat ion Boards N CARB certification, and is a registered Archi tect ill
the U.S. ill multiple states. He is a prcfessional member of the American Instit ute of Architects
(A lA ) and the COllstrllctioll Specifications Inst itute (CSJ), and serves as a vice-President fo r the
Hartford, CT/USA chapter of CSI for 2000 -2002.
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M r. Goldberg is the author of numerous technical articles and books published worldwide.
His most recent book is titled Direct Adhered Ceramic Tile, Stolle & Thill Brick Facades. This book
is considered the authoritative tex t 0 11 this emerging building facade enuelopc teclmology. Trade
association appointments include the Tile Council of A merica (TCA) techII ical Iunutbook
committee, the Technical Committee of the National Tile COil tractors Association (NTCA), and the
editorial advisory board of Tile Design and lnstallation magazine. Mr. Goldberg is a frequent
speaker at global technical symposiums and trade shows such as COVERINGS / lntcrnational Tile
& Stolle Exposition, USA, International Masollry Institute 1M/, LISA and QUAL/CER, Spain.

THE FUTURE OF THE CERAMIC TILE SECTOR

IN THE XXI CENTURY - ARCHITECTURE

Th ere luts beell a trend towards shorter construct ion cycles, limit-state des ign , etc;
toherc it is expected that ex ternal alld internal uiall alld floor cladding systems w ill be
insta lled so oner ill buildings that may be subjected to greater movements. Wlrat impact
is th is likely to haoe 011 tiling systems? Wlrat call tire t iling industnj do to minimize
lilly negat ive effects ?

Shorter, more aggressive construction cycles are one of the most significant causes of
problems in the construction ind ustry today, second only to the ava ilab ility of properly
trai ned an d skilled labor. The problem is exacerbated in the tile industry, as the proper
adhesion of ceramic tile wall and floor cladd ing relies on the stability of un derlying
construction assembl ies more so than ot her, more tole rable and flexible cons truction
materi als.

All buildi ng ma terials are subject to d ifferent degrees of expans ion, con traction, and
st ructural movements during and immed iately after construction. Many of these
movem ents dissipate with time and exposure to the elements, with the different building
sys tems reachin g their ideal equilibr ium sta tes with in known periods of time. In man y
building projects, econo mic and sche duling pressures require the installation of tiling
systems long before the known stabilization period has expired.
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The result has been a significant increase in th e number of problems att ributable to
differential movem ents between tile and the u nd erlying construction assembl ies. The
init ial tile ind ustry res ponse has been development of a p let hora of new products aimed
at reducing th e effec t o f differen tial movement. New generations of ad hesives and
membran es provide significantly increased flexibility and ad hes ion at the tile and fixin g
surface (subs tra te) int erfa ce to allow the underlying materials to continue movement to
equilibrium without inducing stress on the tile adhesion.

Historically, sma ll tile modules had the advantage of a significan t number of joints
w hich effectively absorbed and dissipated differential movements th at occurred in new
buildi ngs with co m p ressed construction schedules. Today's lar ge tile modu les
exacerba te the differential mo vement cond itions in new con struction, therefore increasin g
the im por tance of flexible adhesive in terfaces and movement joints in tiling systems .
Similarly, both the tile manufacturing and architectural /engineering sec tors must focus
on the development of more reliable fail-safe configurations th at provide mechani cal
" locking" e ffect between the adhesives and tile bonding su rface (substrate).

It is my opinion that the tile industry mu st be more proactive in promoting
engi neering mod els for tile system installa tions in order to minimize the negati ve effects
of failures caused by aggressive con struction sched ules .

Are there allY other ma ter ia ls th at YO Il see as hauing technical characteristics tltat
are likely to surpass those of ceramic tiles ?

The re hav e been significant ad va nces in resin-stone composite tile tech nology in
recen t years, especially advances in the technical charac teris tics that allow man y new
color, texture, surface and other aesthetic options. The flexu ral streng th of resin tile is
sig nificantly grea ter than cera mic tile, whi ch is a desirable quality give n the concern over
building movement, es pecially floor deflection. Many of the other ph ysical attribu tes of
these materials are compa rable to ceram ic tile, although ad hesion and d imen sion al
stabili ty of resin tile remains a significant prob lem under certain circumstance s.

If YOIl cou ld ob tain tiles uiith ideal characterist ics, toha t uiould these
characteristics be ?

Ce rtainly one d esi rable tile characterist ic wo u ld be in direct response to the problem
of aggressive const ruc tion sched u les and decreased av ailability of skilled construc tion
labor: pressed tiles with a mech an ical locking su rface configu ration, sim ilar to those
ava ilable on some extruded tiles . Thi s cha rac teristic would p rovid e for more reliable
ad hesion perfo rman ce and wider acce pta nce on more critical a pplicat ions such as facad e
clad ding.

Also, a ideal tile would have less rigidity, while maintaining its durabi lity and
strength; in other words, higher flexural streng th, sim ilar to tha t of the resin-st on e
com posite tile di scussed above. Perhaps new material or additive techno logy cou ld mak e
this prope rty a reality.
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Understanding th is is not a practical ap proac h in many countries, there a re several
so lu tions to min imi zi ng adhesion failures a t the render-concrete in terface. It is qui te
obvious that ca refu l atte ntion to the surface preparation for, and install ation of the render
can minimize th is problem. This is easie r sa id than done.

Spec ifica lly, there are severa l procedures that have proven successfu l in increasing
the rel iability of render adhesion. In Japan, the mortar- concrete rive tback sys tem (MC R)
was developed as an inexpensive method of lining concrete form work with po lyet hylene
plasti c bubble sheet plasti c. Wh en forms are removed, the plas tic leaves an imprin t in the
conc re te which provides a mechanical lock in g effect fo r the subsequent applicati on of a
render. Simila r proprietary com mercial systems, a lso kn own as con trolled permeability
formwork, have also been developed.

In ad d ition to p roducts and procedures th at a re ava ilable to improve render
adhesion, render s should be engineered and tested prior to construc tion and monitored
during co ns tructio n as an integ ral part o f an engineered tile system model.

What futu re ini ti atives migh t stop archi tects fro m recijcling obso lete tiling system
spec ifica tions ?

Certai nly the only in itia tive which wou ld com plete ly elimi nate recycling of obsolete
specifica tions is regu la tion of a rchitec ts through license renewal to subm it proof of a
curren t specifica tion system . Th is initiative is somewhat impractical, as many arch itec ts
prepare the ir own specifica tions (as op posed to a automated proprietary system), so there
wou ld be no quick and concise method for regulatory agencies to determine currency and
accuracy of an architec t's (tile) speci fica tion.

A more rea listic approach wou ld be a tile industry in itiative to send regi stered
arch itec ts (preferably via the internet ) an annually updated master specifica tion for
ce ra mic tile that would be com pa tible and enable int egr ati on in to th e a rch itec t's
specifica tion system, whether manual or au tomated.

Wlra t oppo rtunities migh t tile ceram ic tile illdllstnJ benefit from , gi uen the trends
towards sus ta inable construction alld ellviro llmellta l protection ?

The most importan t opportunity for th e cera m ic tile industry is that tile is a natural
and durabl e mate rial wh ich is com patib le with su stainabl e cons truction initiatives.
Sus ta ina ble arc h itec ture focuses on local u se of mate rials, energy e fficiency in both
manufacture and cons truc tion, and permanence of cons tr uction ma terials to red uce w aste
and ene rgy use over the life cycle of a bu ilding. Th e raw materi al s used in tile, for the
most part, are natu ral , not in d an ger of depletion, and are not energy-in tens ive to ex tract
and prepare for tile man ufacture.

In cold climates, ti le ca n con tribu te to energy efficient building, as tile assem blies
a llow easy integ ration of ra dian t heating systems, wh ich are much more efficien t than
ot her types of heating systems. In warm climates, thermal lag a llows radiation of bo dy
hea t to coo l tile surfaces. Tile systems also co n tr ibu te to energy efficie ncy th rough
effec tive absorp tion, cond uc tio n and di ssipation of sola r rad ia tion.
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The tile industry can also benefi t from the need to maintain indoor air qu ality, as
tiles are naturally hygienic and do not allow accumulation or absorption of airborne
con taminants or mold grow th. Similarly, tiles for the most part are installed with natural
cement based adhesives which do not con tribu te va pors which can affectIndoor air
quality after occupancy.

Ene rgy use during production of tiles, and use of re-cycled content (raw materi als)
are the two most important issues the tile indust ry must add ress to fu rther benefit from
the trend towards sus tainable architectu re. The production of cera mic tile is arguably
ene rgy intensive, and therefore, indirectly con tributes to depletion of othe r natural
resources, so the ind us try must continue its commendable efforts to date in developing
more efficie n t production equipment and procedures. I would defer to the
manufacturing and university research sectors to commen t on re-cycling ini tiati ves.

To wha t ex tent are architects swaye d by suetainablc construction alld
enuironmentul protection?

In the US, the re is tremendous pressure on architects in the US to practice and
produce sus ta inable architecture, most recen tly dri ven by owner initi ati ves, and now
increasi ngly d riven by conse nsus standards and govern ment reg ulation. The primary
goals of sustaina ble architec ture are to reduce energy use, waste, and protect the health of
bui ld ing occupa nts. The construc tion indus try in the US is curren tly responsib le for 35%
of the ene rgy usage and 28% of waste entering landfills in the US.

In the US, the Leade rsh ip in Ene rgy and Environmental Design (LEED) initi ati ve has
developed the LEED Green Building Rating System, the first vo lunta ry ben chmark for
measuring the env ironmental performan ce of buildings. LEED certificat ion is qui ckly
becoming the volun tary standa rd by which owne rs can claim the va lue inherent in
sustainable arch itectu re, and in the near fu ture, thi s sys tem is likely to be adop ted and
reg ulated by loca l, sta te and federal government building agencies.

Is there a need for the deve lopme nt ofa new capability so tha t til ing systems call be
designed using engineering principles, tohere tile design is based Oil charac teris tics alld
expected mouements of tile specific building ?

There certainly is a need to develop a methodolog y for qu anti tati ve assessmen t of
tilin g systems using enginee ring principles . Only recen tly has computer ana lysis of
dynami c, non-linear struc tu ral systems become cost effective and widely available. Finite
eleme nt analysis (FEA) is a fairly common but complex mathemat ical mod eling system
for simulating a complex assembly's beh avior and quantifying st resses an d deflections.
One close ly related use of FEA is for determ ining the behavior of mechan ically anchored
natural stone curtain wa ll cladding sys tems for the pu rpose of designing anchorage
sys tems . The variable or non-linear movement of forces, together with the heterogeneous
physical characteristics o f a natural stone, requires th is type of ana lysis to assu re safety.
Fini te elemen t ana lysis has also been proven effective in analyz ing and qu antifyin g the
stresses in a tile sys tem, ho wever, the re are no commonly acce pted enginee ring methods
currently avai lable that wo uld facilita te development of stan da rds.
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As ceramic tile is now used in critical applications, such as external facad e cladding,
that directly affect the health and safety of building occupa nts, there is an urgent need to
develop engi nee ring methodology and design criter ia for tile systems. Constructing
critical building system s without engineering substantiation of the per formance and
safe ty required under actua l service conditions is negligent at best, and a disservice to the
ad van cement of the tile industry. The lack of eng ineering standards and monitoring of
compliance during construc tion are primary causes of problems in externa l tile cladd ing
in the US . and many othe r countries. Past QUALICER pap ers have addressed and proven
the viability of applyin g eng inee ring principles and meth od ologies to the design of tile
sys tems, and future QUALICER cong resses should establish further study and promotion
of eng inee ring modeling as a priority in orde r to ass ure the future of ceramic tile as a safe
and aes the tic mater ial wit hout boundaries.
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Doug Adamson [U.S.A.]

Cera mic Tile Cons ultant (CTC)

As tound! Lead ership Group

CU RRICULUM VITAE

Mr. Adamsoll begall ill tile ti le business ill 1980. His experience of over 20 years includes
retailing, toholesaling and contracting ceramic tile and natural stone.

111 1990 Doug com pleted the Ceramic Tile Cons ultant ti le course and Doug was certified as
a Ceramic Tile Con sultant (CTC). Later that same year, Doug fo unded Tile West Distribu ting,
IIIC, all exclus ioelu wholesale t ile alld s tone distributor. Over the next several years, Tile W est g rew
illto a presiigiou« tile itnporterldistributor toilh locations ill Phoenix, Scottsdale and TIICSOIl
Arizolla, USA until Doug sold the business ill 1999.

DOllg was CT DA (Ceramic Tile Distributors A ssociation ) Edu cation Com mittee Chairman
fro m 1996-1999 and preselltly serves 0/1 the CTDA Edu cation Committee. A lso i ll 1996, Doug
produced and host ed a live national broadcast ell titled "Ceramic Tile Live". Th is live three-hour
closed-c ircuit broadcast featured fi ve tile industri; expert s who discussed tile manufacturing.
characterist ics and sellillg ceramic ti le was deliv ered across the Uni ted S tates to several host sites.

111 1997 Doug co-authored a national tile sales training progra m (Training ill a Box ) fo r the
CTDA .

III 1998, Doug authored a book elltit led " Prillciple-Focused Selli ll,I' ''. This book addresses
sales presentations and processes of retail alld wholesale operations.
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III 1999, Dougpresented "Selling Tile by Design " all behalfof the Italian Tile MOIlIIfactllrers
(Assopias trelie) at the Tilex '99 show in Sydlley, Australia. He also presented "Turning Design
Cellters into Profit Centers" at the PCBC (Pacific Coast Builders Conference) sluno ill Sail
Francisco, CA. That same year he developed guidelinesfor tile shade uariation that is currentlu
used by distributors and manufacturers aroll lld the world. Doug was honored to sen'e as "Editorial
Board" ""'mber for Tile and Decorative Surfaces from 1999-2000.

III 2000 Doug made a presentation to Brazilian tile manufacturers entitled "How to Sell Tile
in the USA " in Sao Paolo, Brazil. In 2000, Doug began writing for "National Floor Trends "
magazine and was also a columnist for "Tile and Decorative Surfaces " magazine.

Doug formed Astound! Leadership GrollI' in 2001. Astound! is dedicated to producing tile
and stone education and training materials. Doug'« mOllY speaking engagements include national
retail organizations as well as a domestic tile manufacturer. Doug was a keyllote speaker at Floor
Covering lnternaiional (FCn National Convention, a featII red presenter at the Carpet aile
National Convelltioll OIld a speaker at the CTDA 011111101 management convelltion. Doug also
hosted and produced a three-hour session entitled "Ceramic Tile University" presented to a
standing-room only audience at Coverings 2001.

Prescntlv Doug writes a monthly COIIllIIl1 elltitled "Tile Insights"for Floor Covering Weekly.
Doug is writing OIld developing new and innouaiiue sales training programs including OIl

international ceramic tile sales certification course covering ceramic tile manufacturing, stoneOIld
tilefea tII res and benefits, installation and how to lise design ill the sellillg process.

TH E CHANGING CO SUM ER AND N EW OPPORTU NITI ES IN THE NEW
ECONOMY

Change. Over the past 20 years we have see n a lot of cha nges in the ceramic tile
industry.

• Floor tile has changed from primarily a double-fired prod uct to the n se of
po rcelain floor tiles.

• Imported tile change to well over 74% of total prod uct consumed. (However, with
the availability of so much high qu ality tile we may question if we are reaching a
point of ovcr-supply.)

• As more tile is p roduced internation ally, we experience a decrease in the average
pri ce of tile every yea r.

• Over the past decade we have seen chan ges in the wa y ceramic tile rea ches the
consume r; from the tradi tion al d istribution method of man ufacturer s-dist ributor>
contractors-consumer to jus t abou t every form of d istribution ima ginable. We
have seen the rise of the floor covering di stributor. We have see n the floor
covering reta iler ga in prominence on the national scene.
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The economic changes that we now see were long-d eveloping trends tha t were
already we ll underway before 9 / 11. From the lon gest peacetim e econo mic expans ion in
history, to a full fledge recession and plummeting consume r con fide nce. The eve n ts of
9 / 11 have called into qu est ion wha t we value and why. The principle cha nge, however,
is the cha ng ing consumer:

• She has become more sophisticated

• She has developed an "affl ue nt" mindset an d will spend more for perceived val ue

• She wa nts her ho me to reflect he r personal style, and fits with her lifestyle

• She wa nts to buy from someone she trusts and feels they und erstand her
cha llenges, needs and wishes and meets them in a problem-free way.

Are yo u willing to cha nge and take advantage of the opportuni ties in this new
economy, or a re you con tent doi ng things the way we have always done the m? For those
who wa nt to un derstand these cha nges and wan t to exp lore the opportunities, we will
discuss each of these po ints further.

HOW DID WE GET HERE?

It's apparent that the US econo my is in a recession and, in retros pect, was in a
recession before the eve n ts of 9 / 11. "We' re fairly far along in the adjus tme nt," sa id John
Ryd ing, senior econo mist at Bear Stearns, who figures the recession really sta rted a yea r
ago when indust rial production began sinking .

However, significant reduction in interest rates encouraged people to buy homes
and the effects of the recess ion were not really felt in the new home market until very
recently. The new home market is important to the tile business for two reaso ns:

• The importance of the new home market in our nation al eco nomy

• The amo unt of ceramic tile sold to the new hom ebuyer,

Prim arily due to this econom ic "one- two punch", the Tile Council of America
estima tes total consumption of ceramic tile to be down sligh tly in 2001 com pared to
previous yea rs.

NEW HOME CONSTRUCTION

The Na tiona l Association of Hom e Build ers (NAHB) reports that- "Hous ing is a
powerful force in the econo my. Sing le famil y and multi famil y hou sin g cons truc tion plus
rem od eling account for about 4% of the USA's tota l economic activity, o r almost $328
billion USD annually."

56 percent of builders in a NA HB poll sa id that new home sales had declined since
9 / 1I. The prim ary reasons that they cited were lower consume r confidence, a weaker
economy and job ma rket, and the declining stock market."
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Nevertheless, the NA HB remains confident that the housing market will stabilize in
the first part of 2002 followi ng a modest decline in the third and fourth quarters of 2001
and that housing is strategically positioned to playa majo r role in the nat ion's economic
recovery.

ORIGINA L ASSUMPTIO NS THAT ARE NO LONGER VAllO

Traditionally the tile busin ess has depended heavily upon a strong US econo my and
strong hou sing market. In any recessio n there are w inners an d losers. Our objective is to
work together to w in the hea rts and minds of the consumer, so we increase market sha re
and as the economy regains ground, emerge a stronger industry overall.

GROWTH OF THE TILE MARKET

Floor Covering Weekly reports "Ceramic 's double-digi t volume growth for 1999
continued. Sales reached nea rly 2.4 billion squa re feet, bes ting 1999's 2.1-billion figure 
a healthy gain of 12 percent. Dollar-wise, estimates reached about $2 billion, a 6.4-pe rcent
increase from the prior year 's $1.9 billion. Tile comma nde d 7.2 percent of ove rall floor
covering volume sold and 9.6 percen t in va lue.

STRONG HOUSI G MARKET

The commercial market represents 43.6% of the volume of tile consumed and
residential is 56.6%. Of that residential segment, remodeling makes up 56.6%, new ho me
construc tion, 43.4%. And in a survey among new homebuyers, 55% stated that ceramic
tile tub walls we re "very desirable."

KITCH EN AN D BATH REMOD ELING

As one retailer sta ted "when the new home market is hot, we' re hot, becau se a
robust new home market is good for the economy." In a AHB survey in Octobe r 2000,
remod elers th rough ou t the country repo rt that the two most po pular rem od eling jobs are
kitchen remodeling & bathroom remodeling. Without question, cera mic tile is desirable in
both the new home market and the remodeli ng markets.

DIVERSE DISTRIBUTION CHANNELS

One of the most striking cha nges over the yea rs has been in the distribution
chan nels. There are so many possible options, that there are not reports on some specific
channel. In their "State of the Industry" report, Floor Cover ing Weekly (FCW) reports on
a study conducted by Navigant Consulting.
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IN DEPEN DENT RETAILERS

According to an April 2000 study ind ependent retailers' share of ma rket grew to 18.2
percent or about 418.6 million square feet of tile. The retail dealer has cha llenges on how
to invest in proper, consistent displays, without having their sales floor look like an
eclectic array of confusion to the consume r.

HOME CENTERS

Home centers represent about 8.1 percent of the market and 186.3 million squa re feet
of tile. The "b ig box" hom e centers have taken not e of the inability of many retailers to
provide ample floor space for displays. At Hom e Depot's "Ho me Expo", tiles are
d isplayed in vigne ttes and larger grou ted panels. Sears has entered the arena wit h their
"Great Ind oors" concept, which boasts large, beautiful tile de pa rtments and tile vigne ttes
placed througho ut many departments.

FLOOR CO VERING DISTRIBUTORS

Floor covering distributors represent 2.5 percent of the market or 57.5 million square
feel of tile.

TRADITIONAL TILE DISTRIBUTION

A business-conditions survey of members conducted by the CTDA revealed that
63 % of respondents said sales were high er in Nove mbe r than in the previou s month.
Fifty-three % sa id sales in November 2000 ou tpaced those in November 1999. Eighty-four
% report ed the sa me or higher average gross profit than in October 2000; 53 pe rcen t sa id
it was high er than November 1999.

For now, the tile distributor is still the king of the showrooms . But as alte rnative
sources a rise, distributors need to consider how they will continue to add perceived valu e
to the consu mer.

PROFILING CUSTOMER NEEDS

CONSUMER NE EDS

People don' t bu y " things" they bu y so lu tions to thei r problem s. The basi c purposes
of our enterprises ha ven't cha nged. We still need to find out wha t problems peopl e have
today and solve them.

The typi cally new hom ebu yer is getting olde r. In 1995 43.3% of buyers were over 35,
with 19.6% 56 and olde r. In 2010 that number is projected to be 52.7% with 27.8% in the 56
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and olde r category. Demographically speak ing, the target ma rket for residential end users
included 35-to-44-year-old consumers with a hou seh old income of more than $150,000.

The typical baby boom er in the US has bee n sa id to ha ve an "affluent" rnindset. This
is nowhere more appa ren t than the "s tuff" that we accumulate. Self-storage facilities in
this country have trip led from the mid-eighti es to tod ay. The average hom e has grow n
from 1,000 sq. ft. 2 bdrrn, one story, an d one bath in the 1950's to 2,265 sq.ft, 3 or more
bed rooms, 2 _ bathrooms, 2 sto ries, with 2 or more car ga rages today.

Consume rs are also looking for genuine, real , authentic and personalized. The trend
toward person alization is a hu ge selling op portunity. Ceramic tile is a semi-ma nufactured
product, with the final manufacturing completed on the jobsite. Conseq ue ntly, cera mic
tile is mad e to take advantage of the trend tow ards person alizati on.

It's time for manufacturers and distributors to work together take a more proactive
position to meet the needs of tod ay's consume r. The consumer need s visually appealing
marketing and merchandising materials, as we ll as products in the sizes, trims and
textures. Manufacturers need to partner with distribu tors to crea te excitement for their
products and created ma rketing and merchandising materials that cause the ir products to
stand ou t from their compet itors. As an industry we need to conti nue to work together
and look beyond the needs of the distribu tor, beyond the need s of the distribu tor 's
customer (the retailer and contractor) to the need s of the end user, the cons umer. These
are a few of the need s that mu st be met in order to appeal to the consume r:

• Visually attractive displ ays

• "Consultive" sales approach

• War rant ees on tile and labor

• Ability to visua lize the installed product

DEPEI"DE IT RETAILER EEDS

Most retail stores have limited display space. Man y tile manufactu rers have
developed several product displays, how ever, as they aren't compatible, the result is a
hod gepod ge of d ispl ays. The retailer need s a uni form tile display sys tem which includes
vignettes, concept panels, floor installations and displ ay board s

• Sales train ing and product knowl edge training

• Mark eting and merchandising materials

• Display challenges

• Product samples
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• Unders tand how to utili ze tile's design capabilities

• Manufactu rer speci fic product knowled ge

DISTRIBUTO R NEEDS

• Q ua lity prod ucts

• Timely avai lability

• Domestic back-up inventory

• Favorable price po ints

• Visual mar keting and merchandising aid s

• Tiles in multiple sizes, decos and trim packages

DISTRIBUTOR OPPORTUNITIES

The re is a growing need for national an d reg iona l dist ribution . Dealers are
spread ing out th rou ghout the country, but are not usu ally interested in stock ing
tru ckload s of tile. The d istributors fun ction is basic: bu y large qua nt ities of tile and se ll it
in ind ividual orders, wh ile giving great se rvice. As we look to the fu ture, there are specific
actions that the tile di stribu tor can take.. The following is from "Facing the Forces of
Change", a study of di stributors of all types by the Na tiona l Association of Wholesalers
(NAW) and their recommendations.

USE THE I TERNET AS A MARKETING TOOL.

Custo me rs wi ll use the Internet to search for new suppliers. Make sure that yo u are
using the Internet to reach prospective customers. Research which sites cus tome rs use. If
yo ur competitors are listed on a particul ar search eng ine, so sho uld you. Your cus to me rs
will go to the Internet as well as the phone book. Ma ke sure your ads are in both places.
Develop an online ve rsion of your p roduct cata logue.

REORIENT THE SALES FORCE FORM OR DER TAKERS TO RELATIONSHIP MANAGERS.

The sa lesperson is more likely to become an extension of the custome r's bu siness
than an arm's length vendor se lling simple products on a price and availability basis. As
yo ur se rvice offering increases, your sa les force will need to educa te your cus tome rs on
the bes t array of va lue-added services for them.

EXPA D VALUE-ADDED SERVICES.

As cus tome rs dem and and rece ive more va lue-ad de d se rvices from di st ributors,
they beg in to expect these serv ices as part o f the ge nera l d istri bu tion offering . You need
to understand your cus tomers' cha ng ing se rvice requirement. Cons ide r survey ing yo ur
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custo mers regula rly. Maintain an actively engaged sales force that knows not only which
products and services customers want.

CHARGE ACCORDI;-':G TO YOUR CUSTO:-'1ERS' PREFERE;-':CES

Learn how mu ch it costs you to sell and fulfill products and provide serv ice to yo ur
custom ers. Und erstand your profi tability in each activity so that you can create a se rvice
package that will have valu e to your cus tomers.

TRAI YOUR SALES FORCE TO LEVERAGE ONLINE PROD UCT Ai D TECHNICAL
I. FORMATIO,

The role of the sales force must go beyon d jus t orde r takers. The sales force mu st be
comfortable selling through new techn ology as well as read y and able to tea ch customers
how to ga in informat ion and place an orde r. Sales representat ives will need to teach and
encourage customers to access a man ufactu rer 's website for product information and
marketing promotions.

MAINTAIN O R BUILD A WIDE SELECTION OF COMPLEMEN TARY COMMO DITY
PRODUCTS.

Distri butors operating in a coord inated channels scenario will need to maintain their
role as provider of econ omic product asso rtment to cus tomers. It is critical that a
wh olesaler-di stributor carry complemen ta ry commodity prod ucts so that cus tomers can
get all o f their ancillary prod ucts from one source. arrowing down product lines to a few
manufacturers or eve n just one will reduce the distributor' s ability to fill certa in cus tomer
orde rs.

INVEST I ' TRAI ING Ai':D RECRUITIi':G TOP·QUALITY SALESPEOPLE WHO MA l TAl
RELATIONSI liPS

A sa lesperson's relat ionship wi th the customer will be critical to maintaining
margins and a place in the cha nnel. Successful distribu tors will expa nd their local sales
force. FCW reports, " .. . according to Rick Church, execu tive director of the CTDA 'Carpe t
dealers know ho w to sell carpe t and vinyl, but they don ' t know how to sell tile. Wha t
we' re finding is they need better training: Church believes this crucial issue could
perh ap s surpass concern ove r the lack of qua lified installers, a major dilemma in some
regions. To that end, CTDA is ramping up a program to train and cert ify sa lespeople to
sell tile effectively. Ind ependent retailers, by their very natu re, have cons ide rable
turnover, especia lly when compa red to who lesa le distributors. Man y of the new hires do
not have floorcovering experience, and many do not have any sales expe rience. This
makes the job of delivering educa tion even more challenging. Trainin g cannot be just
d ispensing product knowledge, as many of the attend ees will not know what to do w ith
that knowl edge. Tile tra ining must part of an overall program that includes sales training,
cus tomer service trainin g, techni cal tile trainin g, some design training an d installation
tra ining.
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THE IMPORTANCE OF CHANGE

Our econo my is changin g. As of November 1, 2001 consume r confide nce is at a
seven year low. We obv iously ha ve to face challenges that our genera tion has not had to
face before.

Tile is also cha nging. Every yea r, manufacturers have new product offerings. There
seems to be a rush towa rds technology that produces tile that look more and more like
natura l stone, but with more attractive cha rac teristics. We don 't seem to have a cha llenge
changing our products. However, there see ms to be a trem endou s oppo rtunity in this
new economy. These opportunities are all di rected all looking to the consume r, and
working with dist ributors to provide the value-a dde d resources to who lesa le distribution
and reta il distributor alike.

Our opportunit ies seem to revolve aro und these common needs :

I. Products that provide multiple design options and work well in both form and
function an d have been design ed spec ifically for Ame rican tastes and preferen ces

2. Displays that are visua lly att ractive, an d wo rk together in a store setting with
other manufacturers displ ays.

3. Ma rket ing, merchandising and visua l aids suc h as se lf-ru nning cd- ro rn
catalogues, tie in with manu facturers web sites, brochures showing lifestyle
usage, catalogues that are useful in a showroom setting and tile designing tips.

4. Product knowledge on wh at makes each product unique an d adds valu e to the
sa les equa tion

5. Sales educa tion on how to communicate the va lue of cera mic tile

So, will yo u take the cha llenge? Are we willing to cha nge and take advantage of the
opportunities in this new econo my, or will we be content doin g th ings the way we have
always done them ? 1 say let's work together, manufacturer, di stributor and retailer to
make tile eve n more attractive to the consumer. We've come a long way, and by working
together, we can accomplish mu ch, mu ch more than eve r before.

SOURCES

Floor Covering VVeekly, Nation al Asso ciation of Home Bui lders, Nat ional Association of wholesaler s, CBS online, The

Agellda pO T Michael , Jammer
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Richard Bowman [AUSTRALIA] - CHAIRMAN

Principal research scien tist at
CSIRO Building Construction and Eng inee ring

CURRICULUM VITAE

Richard Bowman qualified as a ceramic engineer (1975) and works as a principal research
scientist at CSlRO Building Cons truction and Engineering in Melbourne, where he manages the
Sustainable Slip Resistance and Tiling Systems project. His research has[ocused 0 11 the moisture
expansion of ceramic tiles and differential movement in tiling systems, but is IIOW more concerned
with pedestrian slip resistance. His interests include engineering tile surfaces to improve product
performance, particularly from an integrated perspective; the deuelopmen t of process control
equipment to assure the slip resistance of tiles; and the evolution of test methods that will bella
characterise the sustainabilitu of product performance.

CSIRO is the premier Australian Govem mell t R&D organisation. It undertakes a wide
range of A ustralia and international collaborative studies with indus try and research
organisations. CSIRO BCE is the Australian member of CERLABS, prooides tile and adhesive
testing services, and consults on a wide range of tiling system failures. Analysis of such data is
used to identify areas where the industry should take corrective action, and to discern opportunities
for product development or system improvement.
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Richard chairs the Standards Australia committees on ceramic tiles, fixing of ceramic tiles,
ceramic tile adhesives, and slip resistance of pedestrian surfaces. He has led the Standards
Australia delegation to lSO/TC 189, Ceramic Tiles, since 1985.

Richard is the principal author of over 80 papers, many of which have a f uturistic focus or
take a practicalholistic approach to educating architects about improved specification practices and
optimising the[unctionai performance of tiling systems. He is also interested in injury prevention
and is a member of the National Occupational Health & Safety Commission's Research Advisory
Panel.

Richard is a past President of the International Ceramic Federation (1995-7) and the
Australasian Ceramic Society (1990-4), While he has delivered invited papers at several
international conferences, he feels particularlu honoured to lwve been invited to deliver a paper at
the inaugural Qualicer Congress in 1990, and then again in 1994.

THE FUTURE OF THE CERAMIC TILE SECTOR

IN THE XXI CENTURY - STANDARDS

What w ill be the major drivers for the ceramic tile and tiling sta ndards this
centurij?

The ceramic tile indust ry has developed and introduced a vast range of innovations
in the last thirty years. Each yea r the Alfa de Oro prize recogni ses innovative techniqu es
and products, such as Torrecid 's Lamipress technique and Vitrocid product. Technological
developments associated with System's Lamina process for production of Sinterflex
lam inates cha nged established perspectives. New typ es of tiles and fixing systems will
inevitably chan ge product and fixing standa rds, the focus of this presentation .

While it is exciting to contemplate wh at might be achieved in the next thirty yea rs,
the tragic eve nts of 11 September 2001 have shown how quickly perspectives can cha nge.
An immediate consequ ence was the postponem ent of the first full meeting of ISO
Technical Committee 189, Ceramic Tiles, since July 1992. Althoug h this ISO meeting will
immediately follow QUALICER 2002, its postponement has cause d this paper to be more
speculative than originally intended.

The major externa l driver is likely to be the global pursuit of susta ina ble
development, reflectin g environmental concerns, based on the need to conse rve material
and energy resources. Improved sus ta ina ble dev elopment w ill require new
performan ce-based standards that cover all ceramic tiles, not just firs t quality products.
Furthermore, there will be a cha nged emphasis in assessing product performance, in that
tiles and tiling sys tems will need to exceed minimum performance levels th rou gh out their
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service life. Sus tained performance requirem ents will also ap ply to othe r system
components and will impact on adhes ives and grout standa rds, as we ll as codes of
practice for fixing tiles. The global presen ce of some adhesive manu facturers wi ll also act
as d river to po tentially un ify tile fixing codes.

An element of the sus tainable performan ce d river that is too often overlooked is the
absolute necessity to learn from the industry's most insid iou s problem : tiling system
failures. The tile may or may not make a significan t con tribu tion to the failure, but
whatever the contribu ting factors are, failures have both an immedi ate cost and a
long-term effect. Since there may be several contribu ting factors , it is genera lly the case
that no body wants to accept responsibility and the cost of rectification. Disputes
aggrava te all parti es, but the industry is harmed by agg rieved building owne rs and
architects with da maged reputat ions. In seve ral ins tances whe re the tile has mad e a
sign ifican t contribu tion to a failure, it has still been capable of passing the releva nt
complia nce requi rements. This does not inspire confide nce in the standa rds .

Architects, who have had a ceramic tiling failure, will often speci fy stone or ter razzo
for the majori ty of their projects for the following few years, until they experience failures
with these materials. They seem destined to repeat their past mistakes becau se they are
un aware of the underlying causes and potential solutions . The tile sector need s to break
this cycle by developing improved codes of practice for fixing tiles, as we ll as educa tion
packages for design and specification professionals, including user-friendly softwa re.

Othe r major drive rs will include su pe rior quality im pro vement and risk
management policies . Increasing cons u mer expecta tions will con tinue to d rive
establ ished in itia tives, such as the need to provide dignified and eq uitab le access. Since
agei ng of the po pulation will lead to a greater proportion of d isabled person s, the
' whole-of-life' or ' unive rsa l design ' hou sing concept will in fluen ce the design provisions
of so me national building codes. Bureaucrats are seeking to minimise health care cos ts,
w hile enabling people to enjoy th e security of living at home in comfortable
surround ings for as lon g as possible.

How w ill till' pursuit of sustainable detrelopntent influence tile standards?

The for thcoming ISO / TC 189 meeting will have to cons ide r how the goa ls of
sustainable development might be bes t achieved . The European Cons truc tion Prod ucts
Directive (CPO) 89 / 106 /EEC mandates that an y cons truc tion product, which is cove red
by the CP D, "shall have such prop erties that the building or structure is ab le to fulfill
specific essen tia l requirements" . The following essential requirements sha ll be sa tisfied
during "an economica lly reasonable working life":

1. Mechani cal resistance and stability;
2. Safety in case of fire;
3. Hygiene, health and en vironment;
4. Safety in use;
5. Protection agains t noise; and
6. Ene rgy econo my and hea t retention.
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Since most ceramic tile test methods relate to aspects of durabil ity, safety or hygiene,
the CPO esse ntial requirements will influence the Euro pea n approach to the developmen t
and adoption of new standa rds. Ceramic tiling is covered by Europ ean Mandates M /11 9
Floor ings, M / 121 Internal and externa l wa ll and ceiling finishes, an d M / 127 cons truc tion
adhesives, whe re the mandates refer to all forms of cladding not just cera mics III. He nce,
about 12 technical com mi ttees are independe ntly submi tting work p rogrammes.
Compliance is required from all cons truction materials used. This means that tile
standards must also include products that are not of first quality. ISO / TC 189 mu st
consider how to extend the standards frame work to include second quali ty tiles .

The CPO in terpretative documents are a series of Guidance Papers. Each addresses
a specific topic such as d urability (Paper F) or the use of classes of product pe rfor ma nce
(pap er E). Give n the comprehensive na ture of their instructions, it would see m sens ible
for ISO/ TC 189 to delegate the initial de velopment of an appropria te fra mework for the
long-term revision of the product sta ndards to a Euro pea n subcommittee . In so doing,
they wou ld need to anticipa te the requi rements of developing coun tries.

CPO Gui da nce Paper EI' Idistinguishes between "regulatory" and "technical" classes
of product performance. Thresho ld levels must no t be used to exclude products that are
either already legally placed on the European market, or that could be cons idered fit for
some intended uses but not all. Threshold levels must not be used as an arbitrary means
of d iscrimination between prod ucts or prod ucers. Competing products sha ll not be
exclude d from the scopes of technica l speci fications, unless there are impor tant and
justified reasons for doing so. Where a techn ical specification covers more than one
intended use, different threshold levels may be necessary for each category of use.

ISO /TC 189 may need to d ifferentiate between functional performan ce and aes the tic
issues. The grad ual accumula tion of scra tches on floor tiles might be unsigh tly, bu t,
depend ing on where they have been used, it may no t impair the perfor man ce of the
facility. The service life of tiles and tiling sys tems need to be pred icted, altho ug h their
performa nce will depend on several factors that might have to be assumed. Co nde mning
a product becau se it may craze or sta in wou ld be cou nterproductive. When mechanical
stresses induce craz ing, tiling systems are not immed iately con de mned, altho ugh
recognition of such de fects may bring abou t plans for renovation. Thi rd qua lity tiles might
be use d in temporary buildings or in facilities that have a short design service life.

The CPO essential requ irements reflect cha nges being mad e in va rious na tional
provisions . Whi le the tile sector has still to determine the best means of fu lfilling the CPO
objectives, the ew Zealand Build ing Code has, since 1992, contained qua ntita tive
requi reme nts for the service life of various parts of buildings and for construction
prod ucts. Most building elements mu st continue to sa tisfy the performance of the Code
for the specified intend ed life of the bu ilding, if any, or for 15 yea rs. The CPD also
requires products to perform adequately at the end of their service life. This poses a

[11WALTERS, W., •Product Standards: Their streng ths an d \v'eaknesscs' , Qualicer 2000, p. G i l - 225.

[2] URL: h ttp:/ / cum p.l.eu.int ! comm / en terp rise / construction !intern al / gu id pap ! e.htm.
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great cha llen ge as many worn products may fail some tests, su ch as stain, chemical and
slip resistance.

Call tile current stalldards provide sufficient inf ormation to satisfy allY
Construction Products Direct ive design requirements?

The cerami c tile standards use simple measures, both quantitative and qu alita tive,
to characteri se new tiles. It is difficult to relate some measures to in-service performance,
an d thu s to predict durability, since products may be subjected to an extreme ly wide
ran ge of cond itions. Furth ermore, the performance of a tile might be more related to other
sys tem components than its intrinsic cha racteristics. For instance, the impact resistance of
a floor tile is influenced by the resilience of the adhesive and the substra te, and the quality
of the fixer 's workmanship.

The re have been very few studies of how products perform in-service, where the
degradation factors a re measured and any degrad ation in the product is quantitatively
determ ined . Given vast product ranges, an d the short period over which some tiles are
man ufactured, such studies are unlikely to be widely undertaken unless they are
externally funde d by industry associations or government grants.

Des igners need to have info rma tion on durability to meet the building owners'
requirements and to develop a rationa l policy for the durabi lity of the tiling sys tem. Such
information should logically be obtained from:

• Expe rience in the use of traditional materials and fixing sys tems;

• Certi ficates assess ing the performance of products;

• Research publications, althou gh very few recen t publications may be ava ilable ;
and

• Predictions of the service life of products provided by their manu facturers.

To uilut t ex tent w ill designers lie aMe to rely O il tile current practices of reporting
compliance toith standards?

Manufacturers naturally give top pri ority to sa tisfying the needs of thei r dom est ic
market. [NEF Report 54 PI states "Standards are less important in the tile industry than in
man y othe r industries. Product certifica tion does not play much of a role so far, be it
techni ca l, env ironme ntal, or social standa rds . Many products are certified accord ing 10

techni cal standa rds, but th is does not create a competitive ad van tage and is not eve n
expected by cus tome rs. [SO 9000 plays hard ly any role at all. Man y firms are cer tified
accord ing to [SO 14000 or EMAS, and the y expect that this will be expected by customers
in the future; right now, it is no issu e". The complian ce requirements for many classes of
tile are so low that they do not allow manufacturers to estab lish a competitive position.

[3] MEYER-STAMER, J.• ~1AGGI, C. AND SEIBEL, S., 'Improving upon Na ture . Creating Co mpe titive Ad vantage in
Ceramic 111eClu sters in Italy, Spain and Brazil'. INEF Report 54 / 2001.
URL: http:/ / ww w.uni-d uis bu rg.de / Inst i tu tl~ / INEF I p ublis t / repor tfi-l.pdf.
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Where tiles have been imported, relevant test certificates are rarely available from
local suppliers. Several manufacturers state that products comply with the various
quantitative test methods rather than providing a specific figu re. Some manufacturers
will state that their products pass a more demanding compliance requirement than that
dem anded by the standa rds. Other manufacturers will report a value, but do not make it
clear wheth er this is a typi cal value or a minimum value . Product claim s are some times
based on the most recently obtained test results, although some such resu lts can be yea rs
old . Furthermore, the product literature provides no indication of variability, and some
degree of variability must be expected in any manufactured product. The least slip
resistant tile in a batch might cause an accident, but it is unlikely to be included in the test
sample. The differen ces in reporting practices make it hard for an expert to make a
meaningful compa rison between prod ucts . Any presumption th at a rchitec ts and
spec ifiers are only expected to ensure that products comply with some standa rds, rather
than usin g such data for design purposes, is contra ry to the principles of sus tainable
development.

The situa tion is also un certain with res pec t to tests that are based on qualitative
visual assessme nts, such as the abras ion resistan ce of glazed tiles. Some claims are
exceed ing ly conse rva tive, whilst others might best be described as optimistic. This may
partly reflect cultural di fferences, both with respect to consumer expec ta tions and the
propensity to litigate. Experts can have great difficulty in using technical data shee ts to
make a meaningful compa riso n between products. Un less some tests are again
conducted, any inappropriate subjectivity will remain unrecognised.

Where the serv ice life of a tile or a tiling asse mbly has to be predicted , this could be
based on a principle of dem onstrated effectiveness where iden tical asse mblies have been
successfu lly used in the same env ironme nts. If the env ironment is mod erately di fferent,
modeling of deterioration processes may be required . Where proven components or
assemblies are to be used in significantly different env ironme nts, or whe re innovative
tiling sys tems are to be used , some modeling and test ing is likely to be requi red.

TIle I/ew ISO 13006 ceramic ti le standards are largely based 01/ tile old CEN
standards. Will thes] provide a suitable basis for tile tiles that will be produced later this
centurf?

Standards, by their na ture, tend to be reactive ra the r than proactive. They also tend
to be evolutionary rather than revo lutionary, and the process of evo lu tion can take a long
time, such that the standa rds may even be ou t of date by the time that they are publ ished .
When ISO / TC 189, Ceramic Tiles, last met in July 1992, the possibility of large thin
porcelain sheets was not considered . The development of Sinterflex laminates may
require a reconsid eration of some of the compliance criteria.

The ISO 13006:1 998 sys tem of tile classification, according to water absor p tion and
method of sha ping, might be retained . However, further mod ifications are likely if a
significant proportion of tiles are formed by mean s othe r than the tradition al extrus ion
and dust pressing techniques. The existing class C, 'til es mad e by other processes',
potentially cove rs processes such as plaster cas ting, pressin g of high temperature
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material, tape cas ting , electrophoresis, etc. Class C has no com pliance criteria. It may be
necessary to develop fur the r classes with appropriate co mpliance crite ria if new
prod uction p rocesses result in tiles tha t ha ve subs tantially di fferent cha racteristics.

The recen t fabrication of poli shed tiles has led to higher cons umer ex pectations of
planari ty. These expectations a re sometimes not fulfilled, ye t probl ematic tiles can
comfortably pass the surface flatn ess req uirements. The sta nd ard s need to be revised so
that polished tiles have more stringent req ui rements. The ex isting sur face flatness
requirements for large tiles are also far too ge ne rous.

The poli shing of glazed tiles requires that the defini tion o f a polished surface be
cha nged from 'surface of an unglazed tile which has been give n a glossy fin ish by
mecha nical po lishing as the las t stage of manufacture' . The practice of applyin g a surface
protective layer to unglazed tiles, a thin 'vitrified covering which is impermeable', ye t is
not (officially) a gla ze, suggests that the defini tion s of g laze, glazed an d unglazed sho u ld
be re-examined . Test hou ses may of ten be un certain as to which tests should be
cond ucted, particu larly since they sho u ld be acting in their client 's best inte rests, which
ge ne rally amounts to providing the consume r with reliabl e informat ion . If they conside r
that a po lished unglazed tile is likely to show wear at an ea rly stage, then the ab ras ion
resis tance test for glazed tiles is the ap p ropriate test method . It would also be an
approp riate test method for determ ining wheth er a surface pro tected un gla zed tile is
likely to stain before reaching its intended design life.

ISO 13006 requires that tiles and / or their pa ckaging shall bear a mark to ind icate
first quality. Even though Europe has the CE mar k, there is no ISO designated mark for
this purpose, or an agreed internationa l conven tion. Second qual ity tiles will need to
comply with some basic criteria in o rder to be cons idered fit for use as cons truction
products. Companies have overcome size va riation problem s by using up to ten different
calibres for tiles of the sa me nominal size . Since the mixin g of different calibres result s in
poor aesthetics, TC 189 shou ld consider modifyi ng the me asu rin g and marking
requi rements, so that any potential problems in using d issimila r sizes become more
readi ly appa rent.

Do the ceramic tile standards require significant reuision, IIlId lire furth er test
methods needed?

In ad opting the ISO 10545 test method s, Standa rds Austral ia introd uced some
va riations. These mainl y clarify or im prove the proced ura l details wi thou t affecting the
test results, and typically reflect p ru den t laboratory practice. In some instan ces, the
vari ations extend the test methods to other tile types, bu t also ind icate that so me types of
tiles may not be tested. Informat ive annexes have been ad ded to provid e interpreta tive
da ta. Perhaps mos t sig nifica ntly, the va ria tio ns perm it reporting of additional
obse rva tions. The rev ised ASTM cera mic tile stand ards also depar t from the ISO test
methods. ISO /TC 189 needs to consider all such nati on al 'devia tions', and to determine
what cha nges arc appropriate in orde r to reconsolidate the test method s. The Committee
mu st also consider the need for new standa rds to cover salt attack (of unglazed terracotta
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tiles) and reverse sta ining (or watermarking) of glazed tiles. It may, in time, have to
determine wh ether to devise new test methods to assess spec ial cha racteristics such as
photoluminescence or self-cleaning capabilities.

Given the need to determine how products are likely to perform at the end of their
serv ice life, the ISO 10545-7 test procedure might be used to prepare ' worn ' til es for
further testing. The Aus tra lian variation to ISO 10545-7 notes that the abrasion test for
glazed tiles may also be used with un glazed fully vitrified tiles, particu larly tho se that
have been surface treated (to improve characterist ics such as stain resistance) or poli shed.
It permits use of white corundum grit that is of nomi nal F80 size provided tha t the
apparatus is appropriately calibra ted (thereby removing a need to confirm that the
alumina complies with particl e sizing requirem ents). It permits a practical alternate
abrasiv e load checking method. It specifies a grey shade for the interior of the viewing
box, and provides a definition of a darkened room . It provides rational requirem ents for
the observation phase. How ever, most significantly, it int roduces additional repor ting
requirem ents: " It is expec ted that wh ere an ind ependent laboratory conduc ts this test , tha t
they will report wheth er there has been a significant gloss change, and, if it occurs, the
abrasion stage a t wh ich the stain resista nce of the tiles changes". Whi le the gloss cha nge
may still be subject ively assessed, a proposal will be formulated for instrum ental
assessme nt.

Accelerated qu alitative wear test s, such as ISO 10545-7, can make light coloured tiles
seem to be bett er than da rk coloured tiles. However, soiling of the tiles in-service will
accentuate any degrad ation of a ligh t coloure d product whilst tending to mask it in a dark
coloured product. While extended surface abras ion test cycles will rem ove the surface
layer of products, the process is one of polish ing rather than of grind ing or scra tching . The
latter processes are mo re commonly encountered in-service externa lly, or where coa rse
hard particles are introduced into an internal environme nt. This is not to say that the
simulation is fundamentally flawed , since it is impossible to simulate all possibl e
degrad at ion mechan isms and weath ering stresses in the laboratory. It is well known that
the polishing process can open up subsurface micropores, so that the tiles become less
stain resistant.

Ano ther Australian vanan on is the inclusion of a comprehe nsive diagram to
facilitat e the chemical resistance classification of glazed tiles. Aus tra lia has identified a
major problem with the che mical resistance classificat ion of un gla zed tiles, but it has not
taken unil atera l action since this could cause confus ion internationally. However, prompt
rectification is expected : the GATT Technical Barri ers to Trade Code permits variations to
standa rds to elimina te deceptive practices.

The un gla zed che mical resistance class ification is based on three opt ion s: no visible
effect; visible effects on cut sides; or, visible effects on cut sides, non- cut sides and on the
proper surface. In ord er to fail, the body of the tile (an internal cut edge) mu st displ ay a
visible effect. Where ' protective coatings ' are applied to 'ung lazed' tiles, chemical attack
of the ultra -thin glaze film may cha nge the appearan ce of the surface of the tile, but the
appearance of the cut edge will not cha nge because it was never treat ed. There should
thus be a class "visible effects on the proper surface" since this is the surface that is most
likely to be exposed to che micals.
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The chemical resistance standard is further complicated by the sta temen t " If the hu e
beco mes slightly d ifferent, thi s is not considered to be che mica l attack", since thi s
determines wh ether a colour cha nge is a visible effect. How pronounced does the colour
cha nge have to be, and how does one kno w wh at is a sligh t d ifferen ce and wha t is not?
There is now a test method for determining small colour differences, but the use of ISO
10545-16: 1999 is res tricted to plain coloured glazed tiles. Tha t standa rd also notes that it
should only be used when small colour di fferen ces are important in a speci fication.
Should a polished unglazed tile receive a lower chemi cal test classification if it loses its
gloss? Gloss can be easi ly measured instrumentally.

There are ot her inconsistencies that need to be addressed becau se, as the size of tiles
continues to increase, increasing demand s that are bein g mad e on the size of testing
equipment. The tes t meth od for water abso rption permi ts tiles with sides longer than 200
rn m to be cu t into sma ller pieces provided that all the pieces are included in the
measuremen t. The modul us of rup ture test permits tiles with edges longer tha n 300 rnrn
to be cut. The crazing tes t pe rmits exce ptionally large tiles to be cu t. The frost and thermal
shock tes ts requ ire that whole tiles be tested , wh ere no permi ssion is given to cut the tiles.

An inform at ive append ix to AS 4459-12 (for determining moi sture expa nsion)
encourages a most significa nt variation for ana lys ing failures: ' If the sample being
measured is an old tile that is re lated to a differential movem ent failu re, it is
recommended tha t an ini tial two measurem ents be made on each prep ared speci men
prior to the reheating procedu re. The shrinkage that commo nly occurs when age d tiles arc
rehea ted is highly indicative of the mo isture expa nsion that has occurred since production
of the tile. In try ing to assess the deg ree to which moisture expa ns ion has contribu ted to
any di fferential movem ent failure, it should be noted that a large amount of the expans ion
may have occurred prior to the installation of the tiles' . Such guida nce is intended to assist
inexperien ced consultants to interpret lest data, so that they do not provide ad vice that
lead s to unsuitab le cla ims or unsou ndly based litigation.

Do tile standards 11IIve a positive or negative effect ill facing threats from
competitive products, such as stone alld terrazzo tiles?

Standards that have dem anding compliance criteria tend to defend prod ucts aga ins t
competitors that might be assessed aga inst the same criteria. Architects favour the
ha rmonisation of tes t methods that allow direct compar ison of pe rformance. Stone tiles
are poorly covered by standa rds, but this is cha ng ing w ith the development of EN
standards. Whil e standa rds are predomina ntly reactive, industries need proac tive
standa rds committees in orde r to bes t compe te with othe r materials. Where industries can
determ ine that first and seco nd qu a lity products comply with the essential CPD
requirements, they will have an advantage over industries that canno t.

Recent technological developments have improved the qu alit y of terrazzo tiles. This
qu ali ty is typica lly assessed using standa rds produced for testing stone and othe r
materials. Ha ve the test method s been selected so that compliance is undem anding? Will
the cement-based and po lyme r-bonded ter razzo tile manufactu rers unite to form terrazzo
prod uc t sta ndards? How will they dem on strate that their first and second qu alit y
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prod ucts will continue to comply with the CPO esse ntia l requirements over their
design ated service life?

When testing abras ion resistance, terrazzo ma nufac tu rers have chosen to use the EN
102 deep abras ion test, the old ASTM C241 test for stone or ASTM C50l , the Taber test for
cera mic tiles. Unlike the EN 154 and ISO 10545-7 classifi cations for the abras ion resistance
of glazed tiles, few architects readi ly understand the significance of the Ca pon and Taber
test results. Many terrazzo products per form poorly when subjected to ISO 10545-7.
Terrazzo manufacturers may also prefer not to use this tes t because it requires products of
each colour to be assessed.

Wiry ha ve there beell so mOllY difficulties ill developing all 150 standard f or slip
resi stance?

The World Trade Organization now ad ministers the Gene ral Agreement on Trade
and Tariffs (GATT) Technical Barriers to Trade Code . The Code permits va riations from
the ISO techn ical requiremen ts on a number of grounds, includ ing human health and
safety. The CPO Gu ida nce Papers recognise that Member States are responsible for
ensuring that building works on their territory are designed and execut ed in a way that
does not endanger the sa fety of persons, while res pecting other essen tial req uirements.
Guidance Pap er E also recogni ses that nati onal design provision s vary thro ugho ut Europe
becau se of, inter alia, di fferen ces in the phi losophy of regulat ion, the definition of criteria
and the required levels of protection . In the short term, harmon isation of such provisions
is not foreseen . Differences in geographical or climatic conditions or in ways of life can
also lead to jus tified differences in national provisions, which cannot be harmonised .

Stan da rds are inten ded to protect the cons umer. If the protection is inade quate,
eithe r the consumers or the Government or some othe r body will take action. Given that
the CPO requires that products sho uld be slip resistant at the end of their serv ice life, the
prob lems surro und ing the measurement of slip resis tance provide an excellent case study
of some of the aspects of international standards de velopment and ad option.

150 / TC 189 Working Group 1, Ceramic tile test methods, failed to resolve di fficult ies
wit h the draft of ISO 10545-17, the test method for coefficient of friction. These di fficulties
funda menta lly arose becau se of d ifferen t nat ional provisions and approaches. The
coefficien t of friction test method was d ropped from the ISO list of tests in 1 ove rnber
1999, bu t is being pursued within Europe as prEN 13552, with the sa me text as before.
However, there does not appea r to have been any significant progress.

In Germa ny, the floors in workplaces must comply wi th the specific req uirem ents
that have been established for various work envi ronments, before companies can obtain
workers' insu ran ce covera ge. These requirements, which are based on the 0 1 51130
oil-wet ramp test, have been found to provide ade quate wor ker protection .

In Italy, DPR No. 236 (1 4 Jun e 1989) stipulates the use of the Tor tus for ensu ring that
the fl oors in the shared or publi c areas of pr ivate residential and non-residen tial bu ildings
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are not slippe ry. Altho ug h the Briti sh developed the Tortu s, the UK Health and Safe ty
Execu tive (HSE) has refu sed to acce p t its use, particu lar ly in the we t. Austral ia proposed
the inclu sion of the Pendulum as a comp romise, recognising that thi s was th e p referred
test method in th e UK and Au stral ia (for the more critical wet testing). Legal d isputes in
the UK had traditionally seen the manufacturers defending their products wi th high
Tor tus figures and injured pl aintiffs basing their cases on low Pendulum readings - a
classic manufacturer versus consumer scen ario, where the UK Slip Resistance C rou p!" has
ultimately adopted the Pendulum. While it might be seen as a case of Gove rn me n t (HSE)
in fluence havin g determined the outcome in favour of the consume r, it sho uld be seen as
an instan ce of a more reliabl e test method being ado pted, where it provid es both parties
with a com mo n test method th at allows them to exactly determine their position.

In ad dition to the proposed use of the ramp test, the Tortus and the Pend ul um, the
draft ISO sta ndard also contained a modifi ed version of the ASTM C1028 tes t method
(where the 22 kg weight was repl aced by a 4.5 kg weight for occ upa tiona l health an d
sa fety reasons) . These tes t methods are based on the use of a ma nua lly operated
horizo nt al pull tester, whi ch ASTM Committee F13, Safety and Traction for Footwear,
cons iders unsuitab le. ASTM Subco m mittee C21.06, Ceramic Tile, has been persu ad ed th at
the wet test method is not reliable and is revising the test method to apply to d ry
cond itio ns only. Any decision as to which of the ASTM slip resistance stand ards shou ld
be adop ted for we t test ing ceramic tiles has been deferred .

Protracted feudi ng be tween ad vocates of different test d evices led the ASTM Board
of Direc tors (BoD) to form a special Task Group on Slip Resistance to d evelop an actio n
plan to help resolve issues. The most recen t proposal was to dete rmine a relative ranking
of products using standard ised surrogate surface reference materi als tha t represent the
range (low to high ) of pedestrian slip resistan ce situa tions!", Follow ing a detailed
p roced u re, a va lid tes t device would be required to rank these ma ter ial se ts in the prope r
order, an d in doing so would develop a calibration cu rve. Once genera ted for any
appara tus, this curve might be used , with the referen ce se t of surfaces, to verify th e
ins tru ment or measure the rela tive slip resistan ce of other surfaces .

Recent CSIRO work"] suggests that this may not be technically feas ible. A study of
ten ceramic tiles using twelve va riants of six test methods revea led th at some commonly
used test methods (ASTM C1028 an d F1679) gave poor corre lation wh en compa red to
hu man subjects wa lking on the ra mp (DIN 51097 and 51130). The Pendulum with TRRL
rubber was the best-performed portable ap pa ra tus. Somewha t ironically, ASTM E303
covers the use of the Pendulum with TRRL rubber, but thi s equ ipme nt is so little used by
American slip resistance expe rts that nobod y could operate it at the 1991 Buckn ell
workshop!", Interestingly, the Pendulum with TRRL rubber has recen tly been adop ted for

(-t l U K Slip Resistance Group, 'The Measurement of Floor Slip Resistance. Guidelin es Recommended by the UK Slip
Resistance Group', Issue 2 June 2000, circul ated by Rapra Technology limited. Shawbury Shrewsbu ry, Shropsh ire, UK.
15]01 PILLA, S., FLEISHER, D. Al\'f) ~:1A RPET, ~'1J. , "A New Approach to the De ve lopmen t o f Pedes trian Slip-Resistance
Standards", Proceedings American Acade my of Forens ic Sciences Annual Meeting, Sea ttle. \VA, February 19-24, 2001,
p.90.
[6 ] BOWNI Af\'. R., STRAUT INS, C.}., WESTGATE, 1'., AND QUICK, C. W., 'See ki ng the Ben efi ts of Real and Su stainable
Slip Resi stance Results', ASTA-1STP 1424, in press .
[71MA RPET, M., Compariso n of \ \'alkway-Saft:'ty Tribometers, lournat of Tl?s til1g and Evaluation, 24 (4), 1996, p. 245.

R.T. - 35



mQUAlI~2 2 CASTELL6:-.J (SI'AI:-.J )

the EN 1341 an d 1342 externa l paving stone standards. The UK Slip Resistance Group'
recommen d s the use of the TRRL rubber in the pe nd ulu m where the genera l roughness of
the floor surface is greater than normally found in internal flooring situations.

As Row land'" stated "Much time and effor t has been expended on comparisons
between machines and argu ments for and aga inst dynamic and static friction measurement,
witho ut success. Yet regardless of th is well documented confusion the re is a desire by those
who do no t have in dep th knowledge of the p roblem, to have one ins tru me nt w hich will
give one read ing which will cover all situations for all floors , all shoes /heels, all seasons, all
contamina nts, all ages, all infirmities, in fact for everybody, anywhere, anyti me . It is perhaps
now time to forget the mu ch soug ht after and now obvious ly mythical ' universa l test
machine' that w ill, wi th one result tell us all we need to know, and concentra te on a
com posi te solu tion which in itself might be qu ite complex" . The need to devise foolproof
systems, that are likely to be closely examined in court, is inco mpa tible with the desi re to
devise simple provisions an d guida nce that will be readily und erstood.

Given the wide range of surfaces th at may be encountere d, all the slip res ista nce test
methods have limitations, al tho ug h the sign ificance of the impact of these limita tions can
vary greatly. Such limitat ion s mus t be identified so that th ey can be widely recognised . On
surfaces where the resul ts may be unreliable, devices can ei ther be exclude d from making
measu remen ts, or su pplemen tary measu rements may become compulso ry.

The Ce ramic Tile Institu te of Ame rica Slip Resistan ce Co m rnit tee'" cons iders ASTM
C1028 to be an inad equate test metho d. It has also identified th at some au thorities have
recognised its ina ppropriateness. Exem plifying a market pu ll reaction, to d etermine
wh at will best fulfill consumer requi rements, the CTIOA is considering the use of the
variable-angle ramp test me tho ds (and the associa ted German safety sta ndards), as well
as the Pendulum and Tor tu s as portabl e test d evices.

~Vllat w ill drive further deoelopments of tile slip resistance standards, alld w ill
th ere be allY spill-off developments?

The major im port ma rkets tend to be qui te litigiou s an d to have increasing ly high
expecta tions for dignifi ed and eq ui table access for the di sabled . Furthermore, the CPD
effec tive ly requires tha t products w ill have to have adequate slip res istance at the end of
the ir se rvice life. The need to predic t the slip res istance of wo rn p roducts wi ll be a major
driver. The need for accu ra te assessments of ava ilable trac tion wi ll be ano the r important
influe nce . An associa ted resea rch goal wi ll be the development of process contro l
eq u ipme nt that assesses whe ther tiles have acce ptable levels of slip resistan ce as they exit
the kiln. Thi s might be ach ieved by a suitable packaging of op toelectronic measu ring
systems and intelligen t so ftwa re, but is ul tim ately dependent on the ab ility to di stinguish
between the availab le traction provided by closely related surface textures. This ab ility
wi ll lead to the improved design of slip resist ant su rfaces tha t are relat ively easy to clean.

[8J ROWLAND, EJ., 'Recent USE Resea rch into the Inte rface Between Work place Floor ing and Footwea r". 5'h
l\:OKOBETEF Conf. on Protective Clo thing. 5-8 May 1997, Denm ark.

[9] SOITER, G., So lle r Eng inee ring Corporation , pe rsonal communication, Dece mber 2001.
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In 1997, Jess McIlvain sta ted!'?' "Based on more than 14 years of testing ceramic tile
and marble floors wh ere people have slip ped and fell and filed litigation, I have found
that the sta tic coe fficient of friction usually exceeds 0.6, and so me exceed ed 0.8 wh en the
fl oors and wal kway sur faces were tested according to ASTM C l 028. None tested less than
0.5. People wh o fell in these litigations included both able and di sabled persons. In each
case, floors were conta mina ted with water, ice, snow, grease, dust, dirt or some sort of
spillage. In some cases, shoes worn by the plaintiff provid ed no more slip resistance than
bald , worn-out tyres on an old au tomobile".

This qu otati on reinforces the need to adopt not only suita ble test methods, but also
appropria te com pliance cr iteria. The 1990 Am eri can s With Disab ilities Act (ADA) rul ed
that the minimum static coe fficien t of friction for accessible floor surfaces would be 0.6,
and 0.8 for ramps. Significan tly, the ADA failed to nominate a specific test method .
Interestingly, recen t ASTM sta nd ards (F1677, F1 678 and F1679) do not measure sta tic
coeff icient of frict ion, and Co m mittee F1 3 is in the process of introducin g variabl e ang le
ra mp tests. H istorica lly, the ADA requirements were based on the work of Buczek et 17/ 111 1,

who measu red the traction demand of nine di sabled and five able-bo d ied vo lunteers as
they wa lked across a force pl ate. There is a significant differen ce between determining
traction deman d (the slip resist an ce th at ind ividuals ' require'), and using test devices to
ind icat e the ' ava ilab le ' slip resi st ance, where th e indicati ons m ay vary grea tly.
Compliance crite ria must be related to the test dev ice th at is being used . An y cha nge to
the ADA stipu lating a spec ific device wou ld have a major effec t.

The ava ilable traction is as mu ch a function of the footwear as it is of the floor
surface. A lvin I-lyde1l21 wrote 'One needn't be a Nobe l laureate to realise tha t the frictio n
coe fficient of a floor is of litt le conseque nce when it is trod upon by a slippery-su rfaced
shoe so le or when there has been oil or water sp illed upon the floor. In short, the
measu remen t of and specification for onl y on e of the two su rfaces that contact each othe r
appea rs to be a n exercise in near-fu tility. If yo u must specify friction coe fficients for floors,
yo u sho u ld also specify them for shoe sales; and if yo u d o not or cannot do so, please
do n' t ta ke yo u r one-surface requ ireme nts too se riously, becau se no matter how hard yo u
may wish for them to determine whether or not a ped est rian will slip, by themselves they
sim p ly cannot do so '. In preparing foren sic ev ide nce for litigation , there appears to be an
inc reasi ng tre nd towards cons idering the con tribu tion of the foot wear, as well as the
p red ispositio n of individuals to fall. Further multidisciplinary research could significan tly
be nefit tile man ufacturers. The ASTM BoD Task Force env isages a sta nda rd for footwear
that is agai n based on a relati ve ranking of p roducts.

CEN f TC 134 is proposing that resilien t fl oor coverings, which are not int ended for
use in a reas tha t w ill become wet, will only ha ve to have d ry slip resist ance
measu rements. Resili ent sa fety product s wi ll ha ve to ha ve wet slip resist an ce
1l1Ca SlI re rnen ts.

[101O:-"1CILVAIN, J., 'Confusion Continues to Reign O ver Sl ip Res istance' , Tilt'& Drcvmtitv Surfaces, February 1997, p.3R

[II) BUCZEK, EL. CAVAN AGH, PR., KULAKOWSKI. B.T., AND PRADIIAN, P., 'Slip Resistance Needs of the Mobilit y
Disabled During Level and G rade \\!a lking', ASTM STP 110.1, 1990, p.39.

l 12j ItYDE, AS., Acc idental F'1 IIs: Th eir CIU~ and Th eir Injuries, HAl, Key Biscayne, FL, 1996.
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CSIRO has been using the ISO 10545-7 surface ab rasion test to prepare worn a reas
on tiles to ass ess how their slip resistance may change with wear over time. The slip
resistance ha s been assessed using a laboratory based SATRA[I3[ STM 603 device since it
can make me asu rem ents on the small (80 rnm diameter) abraded surface

Are there allY o ther problems toith slip resis tance or their Standards ?

There are several o the r factors that influen ce the measurement of slip resista nce that
potentially complica te the rea l world application of the Standards, but this is too complex
an area to cons ider here. Any sta ndard that is adop ted sho ul d recognise that all the test
method s ha ve inherent limitations an d provid e so me cau tiona ry advice.

The balance and independen ce of Standa rds Co m m ittee members dese rves
cons ide ra tion. ASTM Committee F1 13[ ha s a turbulent history and faces fu rther in teres ting
times. The Committee has ove r 250 me mbers. ASTM ha s overtu rne d meeting outcomes
d ue to d isproporti ona te attenda nces by biased interests. The members have recently
elected a new Ch airman and First Vice Chairman, both of whom are Ce rtified XL
Tribornetris ts ["I. The ir cand ida ture was sup ported by William English , manu facturer of
the XL Variab le Inciden ce Triborneter [15[, which is covered by ASTM F1679. English's
New sletters take a very adve rsarial position : " I appreciate all of the com plime ntary
remar ks from users concerning my part in the sliprneter wa r, bu t witho ut you faith fu l
loyalist vo ting in the standard s comm ittees, I could do nothing". Whi le we are all ent itled
to ou r opinio ns, standard s shou ld be based on scien tific find ings ra ther tha n com mercia lly
influ enced rhetoric and biased comm ittees. If the world is to accept ASTM sta ndards, the
Board of Directors must ensure their integri ty.

An other major problem is with the variabi lity of the slip resistance of the tiles
prod uced . The slip resistan ce of new tiles has been found to va ry, so me times dramat ically,
within batches of tiles, between bat ches of the same tile, between batches of different sizes
of the sa me tile, and between d ifferent coloured tiles within the sa me product range. Yet
whe n it comes to tile selection, the architect is genera lly only give n a minimum
compliance figure or a sing le classification. Th is indicat ion applies (su pposed ly) to a ll the
sizes and colours within a p roduct ran ge. The reporting of a classificat ion, by itself, does
not indicate whe the r a p roduct is at the top or bottom of the range, and th is may make the
architect's task even harder. Furthermore, prod uc t literature provides no indicati on as to
how the slip resistance is like ly to vary with wear.

The draft ISO standards for ceramic tile adhes ioes lIIld grouts lITe lIearillg
publicat ion. I\ re tlley likely to stand tire test of time?

The draft ISO 13007 standards provide u nambiguou s classifications of the di fferent
types of adhesives (ceme ntitious, di spersion and reaction resin ). New types of ad hesives
(possibly coa tings app lied to membran es, or prod ucts that may require ap plication of
so me che mical or thermal treatm ent in order to initia te adhesive characteristics) may
require the preparation of new standa rds. While the draft standards make no provision
for testing prop rie tary orga nic add itives, th e manufacturers of such prod ucts should be
ab le to test them to the same stan dard. However, th ey should clea rly sta te the compositio n
of the mortar mix to wh ich the product was ad ded. This should even detail the type of

113) URL: http:/ /www.satra.co.uk.
114) URI.: http:/ /\....w w.cng lishxl.com/ cert.html.
115) UHL: http:/ /ww\-\'.englishxl.com/ xl.html.
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cement that was used, as th e types and qualities of cements va ry globa lly. It has proven
im possible to achieve the bond streng ths that hav e been published in locally di stributed
prod uc t literature, using the ceme n ts that are utilised for tiling in so me countries.

The use of concre te substra tes for determining adhesive ten sile bond streng th is of
some conce rn, as the concre te properties will inevitably va ry. The potential strength and
open time are a functio n of the wa ter absorption rate of the conc rete, given th at the
environme ntal cond itions are closely cont ro lled . Sensible manu factu rers will tes t on a
wider range of concre tes to ensure tha t their products wi ll s till per form adequa tely. This
wi ll also ena ble limita tions to be identifi ed and appropriate warn ings to be issu ed .

Some na tional reg ulatory authorities requi re, as a build ing qua lity contro l measu re,
tha t pu ll-off tes ts be cond ucted 28 d ays afte r tiles have been ins ta lled . Subsequen t tests
may revea l a progressive loss in stren gth if differential movem en t is occurring within the
tiling system. The re may be a need to develop a test for the long-ter m drying shrinkage of
adhesives, particularly for th ick-bed products.

Tiling system failures are caused by a combination of bo th shear and ten sile s tresses.
Since the Sta ndard does not req u ire the determination of bo th ty pes of stresses, the test
results are not well su ited for eng ineering d esign purposes. However, it shou ld be noted
th at the design of tiling systems is still based on empirical experience ra ther than
engineered so lutions. The sustaina bility of a tilin g system is a fu nction of its design, the
mat eri als used , the qu ality of the workmansh ip and the stresses that it is ul timately
subjected to. While a sign ificant bod y of research mu st be cond uc ted before one can
envisage the enginee red design of tiling systems, some adhesive manufacturers have been
very ret icent about provid ing tes t results. Past experience suggests that a specifier is on ly
expected to ensure that products comply with the standards rath er tha n using suc h dat a
for design purp oses. Although the absence of test d ata makes it d ifficul t to compare
products, the more explicit definition of specific adhesive characteristics shou ld ass ist
specifiers to select prod ucts that are mos t ap propriate to the intend ed ap plica tion.

Do yOll foresee all international code of practice for fixing ceramic tiles?

There appear to have been some problems in developing a European code of
practice for the fixing of ceramic tiles. Nationa l codes of practice have evolved reflecting
trad itiona l bu ild ing p rac tices , whils t accommoda ting reg iona l d ifferen ces. AS 3958.1:1991,
Guide to the installation of ceramic tiles, was based on the A SI and BS 5385 sta ndards, bu t
reflected some local bui lding p rac tices and materials. Given the increasing usage of
ceramic tile ad hesives an d the global presen ce of some manufactu rers, there is no reason
w hy a common code could not be developed, w here countries might be pe rmitted to
retain existing p ractices as national va ria tio ns . The code sho u ld be frequently reviewed
where the intention is to continuously improve it, whilst also progressively red ucing the
num ber of varia tions.

The use o f very large tiles is placing increasing demands on how other trades
prepare backgrounds. The re have also been conce rns abo ut externa l fixing of wa ll tiles on
tall build ings, and thi s is parti ally covered by di fferen t nati onal p rovision s.
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Spain" has p rovided the most logica l ap proach to developing gu idance for
a rch itects and specifiers. Th e "Ceramic Tile Gu ide" l' in vo lves a fu nc tional tile
classifi cation, w hich gives tw o numerical id ent ifiers and up to three a lphabetical
iden tifiers based on the dimen sional characte ris tics, mechanical characteristics, and
additional characteristics (chemical, fros t and slip res is tance). Tiles are se lected for specific
building domains (rooms and areas associa ted w ith d iffe rent classes of buildi ngs), where
each domain es tablishes minimum requiremen ts for ei ther floor or wall tiling (based on
the desi red grout join t size: less th an 3 rnrn, or 3 mm and grea ter) . It also provides
gui dance on fin d ing the appropria te tile in stallation technique, cons idering the intr insic
characteristics of the backgrounds, substra tes, movement join ts, bed d ing techniqu e and
materi als, type of tile, an d se lectio n of grou t and back-up materials . Related software is
being developed where inpu tting the domain detail s will provide the best tile insta llation
so lu tion, w ithou t the fixer o r merchan t having to remember tile cha racteristics, as these
are impl icitly expressed in the tile code.

The Spanish system imposes more s tri ngent d im ensional tole ran ces than ISO 13006,
particula rly on la rge format tiles. It also goes beyond ISO 13006 in recognising the need
fo r testi ng s tai n resi stan ce and gloss loss after determin in g abrasion resista nce of g lazed
tiles. It also requires so me add itional characte ris tics that are co m mon to all uses, such as
crazing and sta in resistance, and a maximum moisture ex pans ion of 0.06%.

Is the composition of the ISO/TC 189 committee likely to hurm dcueloping
countries?

In past mee tings, Ita ly, Spain, UK, Germany, France an d th e Netherlands
cons istent ly rep resented Europe. The rest of the world w as p rincipally represented by the
USA, Brazil, Austra lia and Ca na da, w ith Italy having the Chi nese p roxy vote. It is hoped
that China, Japan, and severa l ot her countr ies w ill participat e in futu re meetin gs. At the
outset, the Europeans an d Americans appeared m u tually suspicio us, but meetings
becam e far more harmonious. Wh ere confl ict arose, Aus tra lia suggested co m promise
so lu tions , seeking to adopt the best aspects of both the Euro pean and American sta ndards.
Given th at Aust ral ia has imported 85% of its tile consumptio n for the last 20 years, an d
recognising that cons u mers alrea dy expect first qua lity tiles to exceed the curren t
requirements, Aus tra lia has advoca ted more demandin g test methods and co m p liance
cri te ria. In the recent adhesives meetings, countr ies unanimously sough t to e lim inate
poorl y performing cerncntitious prod uc ts that are unsui tabl e for fixing porcela in tiles.

Many developing co untries have purchased modern tile manu fac turing plants tha t
a re capable of prod uci ng tiles that com p ly with [SO 13006. The local m ark et is absorbing
any second quality tiles. In the case of adhesives, man y tradi tional fixing practices, such
as using neat cemen t, are ina pprop riate for porcelain tiles. However, it is co nceivable that
the fo rthcoming adhesives s tandards will need to be modi fied to include lower class
products that h ave traditionally pro ved su ita ble for fixing higher porosity tiles. This may
also be driven by th e need to com p ly with mea sures such as the CPO.

/16) rORCAR, J.t., "Tile Installa tion Proj ect. A Spanis h initiative for qual ity tiling', Quali cer 98, p. GI - 11 9.

/171URI. : h tt p : / / wv.'w.ascer. l;' s / l'~ / gbc.pd f (di spo n ib le unicamente en es panol ).
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The stipulation that frost resistance testing of ad hes ives as a ma nda tory rather than
an optional requirement penalises manufacturers of products int ended for use solely in
hot climates, particu lar ly in coun tr ies where there is no frost testing capabi lity. However,
the GATT Technica l Barriers to Trade Code pe rmits varia tions to international standards
based on fundamenta l climatic or other geographica l factors.

Just as Europea n has sufficient rep rese ntation at mee tings to influence the con tent of
standards, there are eno ug h developing coun tries to dominate the final pos tal vo ting on
an y standa rd. However, it is the respons ibility of all coun tr ies to ensure that the stan da rds
are to the greatest common good.

In conclus ion, as wi th any othe r bus iness act ivity, standards developers need to
formu late stra tegic developme nt p lans tha t reflect qu alit y improvement and risk
managem en t policies tha t will benefit the industry. ISO / TC 189 needs to plan how to
modify the ISO 10545 cera mic tile standards . In the short term, it must address any
recog nised weaknesses, parti cularl y wh ere these have resul ted in nat ional va riations.
Cha nge is continuo us, and ISO / TC 189 must become more reac tive so tha t the standa rds
can be mod ified in a timely manner to reflect recent developments, such as the evolu tion
of new prod uc ts. There is an immedi ate need to provid e architects and specifiers with
better guida nce. In the longer term, ISO / TC 189 must also tack le how to revise the tes t
methods and compliance requirem ents in order that the resu lts might p rovid e be tter
se rvice life pred ictions, in line wi th the need for sus ta inable development.

E-ma il: Richard .Bowman@csiro.au
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Gianpietro Mondini [ITALY]

Chairman of the Board of Coopera tiva Cerarnica d 'Imola

CURRICU LUM VITAE

After taking the Tee/m im i Course at the S tate Col/ege for Ceramic Art at Faenza ill 1970,
C ianpietro Mondini en tered the firm Coopcratioa Ccramica d'lmola, where he started ioorking ill
the tee/mimi loboratory , He became 0 member of this organisation and for 9 years held 0 position
of respolls ibility ill prodl/ctioll ,

III 1987 he wos chasm os 0 member of the Boord of Directors, and became Chnirnuin of the
Boord ill 1990 , Under his Chuirmanship, Certnnica d'lmo la reached Ilew heights, both with regord
to tilmover, So illS from 130 thousand million liras ill 1990 to 369 thousand mil lion liras ill 2000,
and to the number of jobs: ill the some period tile Ilw llber of workers wellt fro m 648 to 1197, The
total Illlmber of persolls currentlu uiorking for the Cooperatioa Certnnica d 'lmo la Grollp,
established ill 1991 all taking Ol'er and relaunching three other ceramic companies, is 2000, tohile
the curren t turnouer is over 600 thousand million liras.

III the COil tex t of lmola, the Group has been the drioing force behind rarious ini tiatioes of 1111

economic, non-profit nature, which hove led to the creation ofsctxrat hundrcd jobs,

Giallpietro MOlldilli is also CllOimlO ll of the Assopiast rclle Centre for St udies .
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In the first place, I should like to remember with gratitude and emotion, here in this
country, Jose Soriano Ramos, a great ceramist, a great man and a great friend.

One could respond in a summary wa y to the qu estion posed in this meeting,
precisely by observing the work done by a man, a businessm an who loved life and work,
driven by a passion for beauty, good and what is authentic.

When a man has this humanity, he also possesses the necessary en trepreneurial
creativity to reach un expected goals and open up new ave nues, not just with regard to his
own activity, but for all his sector.

Passing no w more conc retel y to the issue at hand in this meeting, I would like to
highli ght a few points.

1. The migrat ion of the manufactu ring sector, including the cera mic sector, from
north to so uth in the world has been gra dua lly accelera ting . In the north of the
globe, d istri cts that compete in the markets involved continue to hold their own
by offering products with ever grea ter aes the tic and technological qu alit y, for an
international public with medium-to-high purchasing power. To be able to act as
quali fied sup pliers to th is public, it is necessary to meet the following
requirem en ts:

a) Be able to offer di fferent technologies, from porcelain tile in its different evolving
form s, to single-fired tile and wall tiles .

b) A wide range of typ es.

c) Becom e day by day, more and more, the client's stockist and be able to deliver
accord ing to sale (at presen t 75% of the deliveries cons ist of merchandise that
does not fill a pallet ).

d ) Establish a before and after-sa les service also for the contractors.

e) A training sys tem linked to the traditions of the country involved, capa ble of
find ing support and follow-up in branch compa nies.

2. In the big cities, non-traditional construction technologies, such as the mechanical
mounting on site of prefabricated eleme nts, already account for ove r 75% of
building. I do not know the exact dimension of this market, which I would call
"Architecture", and which in terms of intern al, externa l walls and flooring can be
estimated at thou sands of millions of m_. It should be noted that in this hu ge
market, traditional ceramic products are still infrequ en tly used . In fact, this
building sys tem, whi ch includes cu rtain walls and raised floors hardly absorbs 5
million m_ of tiles. If we also wished to ad d to this tacit potentiality steps,
handrails, windowsills and tilings, we would ha ve the illusion of a limitless
market. An enormous step has already been taken with full body porcelain tile, in
private as we ll as in public building construc tion (shopping centres, hotels,
airports, schools, hospitals, banks, etc.). with an estim ated consumption of about
250 million m_1annum. On e can do mu ch more, but it is not easy to evolve from
expert ceramists to the tile selection department of sys tems suppliers.
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In fact. wh en we spea k of raised floorin g or facad e systems, we find ourselves faced
with issues that not only relate to production and sa les, but which pose problems
concern ing design and tile installation, which cannot normally be solved by the usual
comme rcia l struc tu res.

The companies that wish to pursue such objectives need to be equipped internally
wi th technical structures capa ble of managin g projects, presenting the planners with
images of the expected results of the work afte r the installat ion of the floor or wa ll tiling,
by mean s of pho to simulations.

The sa me com panies will then need to see k collabora tion wit h companies from the
technical raised floor and facade tiling sector, able to provid e the specific technical
support for the design and installation of floorings or facad es, wh ose finish cons ists of
ceramic tile or large-size, full bod y porcelain tile.

In pa rt icu la r, facad es require a design that presupposes knowl ed ge of the static
resistan ces, as well as of the location of the bu ilding where the tiles are to be installed , in
ord er to be able to calcu late whe ther this building will be able to w ithsta nd the added
we ight contribu ted by the tiling, of about 40 kg / m2, and whether the structure to be
insta lled is appropriate and able to resist the possibly arising stresse s caused by the wind;
in fact it is necessary to keep in mind that in different areas of the planet. wind speeds can
exceed 250 km / h, generating very important stresses in the tiling, whi ch can ultimately
cause its collapse if the cladd ing ha s not been designed w ith a ll due precaution.

EXAM PLE FOR CU RTAIN WALLS

A) Study of the project with the planner and the build ing manager, definiti on of
colour and size.

B) Preparing the execu tive project with static calcu lations .

C) Machining the product for mon ocalibre.

D) Lod gin gs for tile fasten ing to the substructure.

E) Ad hesion of a fall-proof safety net.

F) Meta l suppo rting substruc ture.

G) Event ua l thermal ins ulat ion.

H) On-site ass ista nce.

Up to this point I have described what we a re doin g, in an already conso lida ted way,
thou gh at the sa me time open to ongo ing developments and new frontier s.

Now I should like to bri efly ske tch the horizo ns tow ard wh ich research is heading.

I) With regard to external or internal wa lls, alwa ys in terms of non -tradition al
bu ild ing construc tion, we ha ve already experimentally prod uced very large size
tiles only about 3 mm thick, made by pressi ng (System) and tape cas ting (a bran ch
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project conducted by Coopera tive Ceramic d 'Imola ), which still requires more
stud ies on tile installation sys tems, such as laser centring sys tems, applied by a
pressure stud-type technique, enabling wall disassembl y, inspection or relocation.

2) Finall y, regarding floorings, at the moment system s are being stud ied of tiles with
added thickness (h igh acous tic absorption and thermal insul ation) w hich are
self-blocking, for dry fixing on the deck with a self-leve lling sys tem, providing for
easy tile installati on and allow ing removal of the flooring with equa l ease .

The foregoing underscores the importance, for continuous ly evolving research and
industry, of having the suppor t and backing of an equa lly valid training and ed uca tion
system.

1. If we ask ourselves wh at the expectations of the working world are in relation to
the school, we need above all to define the scenario in which compa nies ha ve to
ope rate, wh ich is the so-called market globalisation, where companies not onl y
have to comp ete with ind ividua l companies, but also with di stri cts and the
sys tem "Country". We could compare the current context with a kind of Olympic
Games, or perhap s rather wi th a permanent wo rld champio nship, since the key
issue is not pa rticipa ting, but winning . As the spo rts world teaches us, the winner
is the one who is backed by a strong organisation, wit h a team spirit, clear shared
objectives, devot ion to the flag, and personal responsibility together wi th a
winner 's mentality.

2. Many compa nies ask themselves wh eth er they sho uld take their production
abroad or valorise to the utmost the qu ality of Europea n manpower, pe rha ps the
best in the wo rld . It is eviden t that we cannot compe te in the commodities market,
however we can continue to lead whe re, besid es technology - which can be
bo ught by anyone - the need exists of a factor, let us call it cu ltural, which is the
fru it of a tradition, of a cultu re that cannot be bou gh t, but only absorbed by
"osmosis". The fashion indust ry provid es a significant example of the qu ality of
the work "made in Italy", manufacturing the normal low cost, tho ug h goo d
qua lity product in the south of the world, bu t making the high quality product in
Italy.

3. His torica lly, the man ufacturing secto r has moved from No rth to South. At the
mo me nt, th is process, which has taken place ver y slowly in the previou s two
centuries, has taken on grea t speed, wi th possibly very negative effects for
Europe, and evidently with different situations from one country to ano ther.
Indeed, the globa l labour market not on ly tends to move production to where
manpower costs are chea pest, bu t also indi rectly gives rise to lower wages in the
industrialised cou ntries . The result is the "exportation of wealth" and the
"importation of poverty", since the workers en ter into a wage compe tition with
workers from develop ing countries, making the m poorer tw ice over, since they
also have to face the high er cost of life in the opulen t cities.

4. If wha t has just been set ou t actually is the curren t conte xt, a goo d trainin g system
is vita l. Our education system appea rs to focus on adopti ng mod els, whi ch in the
United States, their hom e country, are alrea dy the target of severe criticism.
Parad oxically, in a country whe re there has always been strong criticism of the
United States, their educational mod el is be ing followed, a mod el which
according to foremost scholars ends up by deprivin g stude nts of a true cultural
base and critical capacity, the on ly thing that enables us to add ress problems



CASTELL6 :--J (SI'AIt' ) ill QUALI "Qj,> 2002

starting ou t from a comprehens ive vis ion, and he nce to be really creative an d
cons truc tive. Tha t model can be defined as a kind of a cultural-ed uca tiona l
"Ford ism."

The adop tion of training or educational models tha t fai l to take into accoun t the
spec ific charac teristics of our coun tries and their cu ltu re, includ ing that of the
work culture, can be very dangerous and full of negative consequences. We need
a train ing sys tem that allow s us to go on being a winning ind us try in the
man ufacturing sector, by virtue of a widespread en trep reneurial sp irit and high
degree of specialisa tion, capable of offering high- tech prod ucts to that market
segment of more than a thou sand million people with high purchasing power.

5. I am personally conv inced that he who leaves school wi th a solid cultural ba se
can fit more read ily into a specific context, developi ng the acquired knowledge
toward more and more spec ialised form s. On the othe r hand, the con tinuous
technological cha nges dem and a mental attitude open to ong oing trai n ing, and
thus is ind ispe nsa ble in a country whose "work culture", und erstood as taste and
capacity for work, crea tivity and w idespread en trep reneurial spirit, is its trump
card .

6. Of course, schools cannot provide training in all the skills that a compa ny needs.
The cultu ral base that it provides or should provide logica lly needs to be
su pplemen ted by in-company training. According to the experience of
Coope ra tive Ceramic d ' lmol a, in ternal tra ining pla ys a funda mental role and it
absorbs im portan t hu man and economic resources (interna l trai ning also carr ied
o u t in colla bora tion with Universities, Research Ce ntres and specia lised
compa nies) . In the last four years we have dedi cated some 56,000 hours to
training, o f whi ch 31,000 were devoted to teaching peopl e about to enter the
company the necessary skills. Besides these hou rs of train ing, formally se t ou t in
ISO 9001 managem ent, it is necessar y to include about the same number of hours
spent together with staff in the depar tment o r in the office. For this four-year
per iod , the es tima ted expenses borne by the company are assessed a t one milli on
five hundred and fifty thousan d euros,

O ther even more significant and concrete exa mples of such co llaboration are the
Sassuolo and Cas tellon di stri cts, where higher ed ucation institutions, specialised
Univ ersity degree courses, and Research Centres high light the pivotal role of
these stru ctu res in a positi ve osmosis college-work-industrial growth.

CONCLUSIONS

I hope to have mad e a rea l contribution concern ing what is being done an d what can
be done in the future, so that in the no rth of the world the ceramic ma nufacturing sec tor
will continue to hold its own and develop , see king innovation w ith fantasy an d crea tivity,
thus continu ing to crea te work and business.
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CASTELL6N (SPAIN)

Franco Stefani [ITALY]

Chairman o f SYSTEM S.p.A .

CURRICULU M VITAE

QUAl.1~2002

After a firsl bric]uiorking experience as a technician al Ceramica Marazzi, Franco Stefani
has followed his intuitions, pllilillg illio practice his talent and creativeness, ill lillie I'rol'0sillg
highly innotatitc solutions, which lla pe largely becollle benchmarks worldwide for automation ill
the ceramic indusiru.

Wilh a I'll rely technical background mId a grea! paesion for automated syslellls, he
established his OW II colIIl'allY uncards the end of the sixties and started building thefi rst automatic
screen-printing machines.

III 1970, Ill' esta[,Iished SYSTEM S.".A., currcn tlu ml industrial holding with five branches
abroad (Sl'lIill, France, Bohemia, Singapore mId Brazil)

He has organised his firm , Syslem S.".A., ill competitive way according 10 a slim, flexible
model, based all qllalily of service mId integration with allied actinities, ill which he ha«
deccntralisedvariolls industrial processing slages. lnternal aClivity is ill[act focussed all ptanning
and design, sale, assemblage and after-sale aclivily.

His approach hns always beell that ofsiml'Iifi;illg technical concepts, t"l't'll the most difficlllt,
and addressing them from coml'lelely different logicalstandpoints, compared ioiih already existing
olles. His "marketing" is: nicheproducts toith imporlalll illllovalioll and lechllology contents. The
most significant example of this approach has slIrely bet'll Rotocolor, all automatic decorating
machine that has callIribIIled added ualue 10 ceramic tiles and a sirollg identification of the I'rodllct.

Franco Stefani is Chairman of Syslem S'I'.A .

President of AClMAC - Association of ltalian Ceramic Machillery and Equipment Builders.

Chic] Executiuc of the Ullitm of Industrinlists of Madella.
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CERAMIC WALL AND FLOOR TILES

IN THE N EW CENTURY

The recently ended century has left us knowledge of a standard industrial process
for ceramic products, which is about to become mature.

Ce rtain areas exist however, in which industri al processes can and need to be
optimised. The environme ntal impact or labo ur costs of eme rging coun tries are surely two
leve rs that can feed suc h optimisations. My vision takes me, as a next step, to the
integ ration of the forming process with the aesthetic and surface decoration process.

This area will bring import an t developments in the new century; we shall in fact
need to becom e accus tomed to a new culture of product aes thetic design .

The glaz ing processes for creating effects, aes the tic valences and possible multiple
elaboration, have till now used analogical systems and equipment filled in the production
lines. A wa y of working that reduces the efficiency of production facilities.

In the ncar future, decorat ion processes will be simula ted than ks to the support of
dedi cated computer tools, an d the product will hen ce be crea ted digitally. We can surely
sta te that processes and products will no lon ger be the resu lt of variables and tria ls, but
will have sure success.

Th is com puterising of the production process is being perfected and will shortly
enable making products no longer bound to expensive simula tions near production sites,
but to previou sly defined certa inties.

In the production process, one of the stages most closely involved in this chan ge is
the pre /post press stage. Accepting this change will undoubtedl y provide great benefits
for the whole process; how ever if the stability and efficiency reached , based on man 's
indi vidual professionalism, is instead the preferred choice, we will surely run into grea t
d ifficu lties. Knowledge, computerisation and automa tion are the only guarantees of
stable yield over the time.

The future of cera mic ap plications docs not mean exclusively focusing on trad ition,
bu t in con trast to giving the imagi nation roo m and invent ing new horizons of use. My
vision in th is respect br ings me to express an observation regarding the use of large
surfaces, regarding ventilated externa l walls, rega rding the grea t exte rnal walls of
impos ing urba n works with large surfaces to be clad.

There is no doubt that the knowled ge developed in these decad es has focused the
use of ceramics in the home; few, instead ha ve been the exterior uses, un less for decorative
purposes, but surely no t becau se of functiona l crite ria of ventilation or thermal protection .
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It is necessary to make an effort and th ink about thi s new type of application and the
conce pts that it int roduces. The comparison that I suggest is the present use of large glass
su rfaces .

At the beginning of the centu ry in fact, glass was onl y used in sma ll a reas . This was
becau se of its high cost, the impossibility to produce it in large sizes and the difficulty of
its installation. No sooner had the evolu tion of production and applica tion processes
removed these cons tra ints, d id the use of grea t glass su rfaces becom e fund am ental in all
the most mod ern urban struc tu res.

The experience with glazed su rfaces IS used tod ay by a ll arch itec ture and
engi neering firm s in their projects.

O ur current str iving should be to follow this exa mple for ceramics, integrating thi s
application with tradition al ceramic uses. If on the one hand, we can cons ider to ha ve
fine- tune d the manufactu ring processes of large-si ze cera mic mate rials with su itable
thickness, on the other one we need to urge these sa me arc hitectu re and eng ineering
firms to use appropriate eleme nts for holding the se large ceramic surfaces .

Undoubtedly, our sector wo uld be repaid immediately in view of the grea t
consumption hori zons in an area in which ceramics currently does not feature.

However, thi s all need s to be programmed and subse que ntly taken up by
architecture an d engineering firms in an important common effort of those responsible for
works, with a view to standa rdis ing the result for the market.
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WHAT WILL T HE COMPETITIVE POSITION OF

CE RAMIC TILE BE WITH REGARD TO OTHER FLOOR

AND WALL COVERINGS IN THE XXI CENTURY?

LEADERSHIP O F T HE CERAMIC COMPANIES

The leadership achieved by the Spanish ceramic companies is based fund am entally
on effort, firmness, perseverance, risk, personality of the leaders, and on the excellent
personnel available, including technicians and operators; all of which should be a source
of pride and satisfaction to the Ceramic Sector.

In the las t 10 years the ceramic companies have undergone extraordinary
development as regards innovation, product improvem ent in qua lity and design, as a
result of the collabo ra tion with glaze and machin ery compa nies; which has enabled
achieving spec tacular grow th.

This favourable situa tion could give rise to some "complacency" in the companies
becau se of their management, bu t enterprise should no t rest on its laure ls. The paradox of
success states that the greater a company's tri umph, the harder it is for the company to
perceive the need to change and react quickly in the face of the new threa ts. ", OTHING
[5 MORE DA GEROUS THA I SUCCESS, BECAUSE THE SUCCESS OF THE PAST IS
THE SEED OF FUTURE FAILURE".

And this pa radox could come true in the XXI cent ury, if ceramic tile manufacturers
are un able to und erstan d tha t thei r fu ture success does not esse ntially lie in their own
hands, but, rath er more and more in a better understand ing between them selves and the
companies tha t supply frits, glazes and colours, ma chinery and third-fire products.

To ensure surviva l in the face of competitors from other sectors, the Ceramic Sector
and its tile companies need to grow and lead the market. For this, they mu st base
them selves on technological advances an d knowledge of the ma rket. And this is so
because technology and the market have always been the keys to achieving sustained
economic growth in the com panies, an d in turn in the Sector, and will be even more so in
the future.

Techn ica l progress is considered to provide the most important competitive business
edge, on effective ly incorporating the new technology into products and processes.

However, technology is not the on ly force that d rives growth. Broad ening and
improving the market is the oth er force that helps business grow.

The market is therefore the other grea t d river of business grow th. Broad en ing and
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im proving the market complemen ts and extends the positive effects that techn ical
progress has on products and processes.

Accord ing to Philip Kutler : "Good compa nies satis fy needs, excellent compa nies
crea te markets" . If tile companies are to become excellent, they will create markets and
will therefore lead them, preventing othe r compe ting secto rs from develo ping and
becoming da ngerous threats .

THE CERAMIC SECTOR: A UNIFIED SYSTEM

Ce ramic tile mu st compete with com panies that produce carpe ting, parque t, mar ble,
glass, natural stone, plastic, etc., which demands unceasingly striving to gai n market
share. Th is cha llenge requi res tile companies to have the capacity to tran sform
techn ological ideas in to products, p rocesses or services that are success ful, and success
will come in terms of the number an d quality of the technological innovat ions that can be
gcneril ted .

To achieve technological innovations and successfu lly face the future, the Cera mic
Sector needs to un de rstan d tha t it is a uni fied sys tem and realise that it is mad e up of 4
industrial pillar s: cera mic tiles, glazes and colours, machinery and third-fire products.
Onl y teamwork between the companies that form these 4 pillars can ensure a successful
fut ure fo r the Ce ramic Sector and provide it with the necessary capability to have an edge
in respect of other compe ting sectors in the sa me market.

To lead the floor and wa ll coverings market against othe r sectors, the Ceramic Sector
has to th ink abou t its development in a con text of continuous change, in which
anticipation, in novat ion and fl exibility cons titu te key corpo rate va lues . Companies need
to pre-empt the market, client need s and com petito rs. They must be able to ideate, design
and try new opportunit ies. They need to be more exped itious in lau nching new products
and serv ices, as well in con tinuous ly tryin g out new ideas.

This should all be a fundamenta l par t of the bu siness cultu re. And the best way to
compete is by di recting and foster ing the Secto r 's fou r pi llars in co-operation and mutual
suppor t, based on the knowledge that each pillar is an expert in its basic business activity.
O nly the combined efforts of the 4 pillars can yield the ant icipat ion, innovation and
flexibility tha t the market dema nds, besid es su rely doing so at a lower cos t.

Co-o pe ra tion and mutua l support ena bles and counsels rati onal isa tion and
optimisation of basic business activities to ach ieve a united striving. In this sense:

- Tile compa nies should continue enha ncing prod uct qu a lity and im proving thei r
marketing capabilities and image, to try and achieve mar ket leadershi p.

- Frit, g laze, colour an d raw materi als companies mu st continue investing impo rtan t
fina ncial, technical and human reso urces in produ ct and process innova tion, and provide
ever better, cus tomised techni cal assistance to tile facto ries in order to provid e them with
the best compe titive adva ntages.
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- Machinery and equipment companies must con tinue inv esting in means to build
tools and produce equipment that facilitate the development of new processes and
products.

- Third-fire companies must provide trims and accessories that help create new
env ironme nts and designs for the tile factories.

To sum up, tile manufacturers must lead the market, glaze and colour p roducers the
technological advances, ma chinery builders the tools for their application and the
third-fire compa nies the trims to complement d esign and ceramic environments .

The better integrated the teamwork between the cera mic tile, glaze and colour,
machinery and third-fire compa nies, the better will the products and processes be. In
particular, cons tan t inn ovat ion will be achieved, whi ch will allow add ressing the market
with an ed ge over other com peting sec tors.

BUSI NESS COLLABORATION FOR INNOVATI O N

Ceramic tile companies are tradition alistic, perhap s because of their grea t antiquity,
and also perhaps owing to their cau tious ness in innovating. They want novelties but they
find it diffi cu lt to acce pt the risks that all innovation involves. In ge ne ra l, they prefer to
implement innovation when the technical diffi culties have been clearly overcome and
market accep tance is favourable. They are reluctant to accep t uncertainty, and by so doing
are giving up lead ership.

Thi s attach ment to guaranteed success, without risk or un certainty, is usually an
obstacle for the future developmen t of com panies and hence of the sector, especially, if
such a conse rvative att itude is not sha red by other compe ting sec tors, such as natural
stone, plastic, paper, woo d, pain t, glass, etc.

The fitness of the frit, glaze, colour and machin ery compa nies has mad e them the
drivers of inn ovation. They therefore need to dedi cat e important fina ncia l, human and
materi al resources no t on ly to improving cu rre nt products and processes, but also to
doing research in to the crea tion of new products, processes and equ ipmen t that enha nce
techni cal cond itions and qu alities of use, app lication and aes thetics.

This research focus of the frit, glaze, colour and machinery companies cou ld be
grea tly heightened , if it was su ppor ted and fostered more by the tile manufactu rers, by
continuo us, close collabora tion in order to have information on the mar ket with regard to
possibilities, need s, expectations, etc., with a view to havin g the products that the ma rket
need s, is waiting for, or would like to have. On ce the products have been developed , tile
manufacturers should make the necessary efforts to put them onto the mar kets.

The introduction onto the market of the inn ov ations presented at trad e fairs by frit,
glaze, colour and machinery producers wo uld also encourage the development of the
companies and of the Ceramic Sector, which though entailing risks , also p rovides
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opportunities for leadership in innovation, on a company as well as sectoral level, and
would reinforce the supe riority of ceramic mat erials over ot her compe ting sectors in the
field of floor and wall coverings .

"The future is not a gi ft, it is a conquest" . A future tha t must be conque red together
by the 4 pill ar s of cera mics, by teamwork and the necessary crea tivity for envisioning
other ways of applying ceramics, and hence of creating suitable products as regards their
struct u re, forms, and technical and aes thetic qualities.

Together they need to open up new ceramic horizons with the latest techn ologies,
jointly devoting impo rtant reso urces and efforts to achieve thi s. Only an innovati ve
att itude, wi lling to accep t the risks involved in applying technological advances, will be
ab le to guarantee the ceramic sector a XX I century full of hope and success, and enable
widening the market by raising the awa reness of build ing profession als and users of the
ad van tages of using ceramics compared to other materials, and hen ce of achiev ing
sus tained growth of the companies making up the sector.

WHAT T H REAT S DOES THE CERAMIC INDUSTRY

FACE AND H O W CO U LD T HEY BE ADDRES S ED MOST

EFFECTIVELY?

The ceramic industry, as every industry, faces threats from 2 env ironme nts: the
external and the internal environment.

In the ex ternal environment, it ha s to compe te with the following ind us tries : marbl e,
natura l stone, carpeting, plasti c, wood, paint, varn ishes, glass, etc. In the internal
environme nt, it m ust compe te with itself, attempting to avoid falling into a rut , becom ing
conform ist, and lacking a vision of the fu tu re.

EXTE RNAL T H REAT

The ex terna l threat basically depend s on technological advances in compet ing
ind us tries, which could provide these compe titors with better development and uses than
the cera mic indust ry. Technological advances a re the result of corporate innovation
capacity and structu re. If the competing companies are better organised, working in a
team with their suppliers and clients, have a grea ter ability to genera te resources an d
know they must invest generous ly in R+D+I (Resea rch+Developme nt+lnnova tion),
besid es investing in image and marketi ng, the compe ting industri al compe titors will
su rely have good gro wth potential. The Sector that has compani es with this profil e will
end up being an exce llent Sector, crea ting markets and acting as a threat to the Ceramic
Sector.

To my unde rstand ing, it is necessary to be watchfu l of the size, management
capacity and teamwork of competing com pa nies from other sectors. It is necessary to
mon itor how mu ch they dedicate to R+D+l, and how much to enhancing thei r image and
market. It is necessary to constantly wa tch the competition, kno w it and neut ralise it, to
thus keep it from arresting the growth and development of the ceramic market.
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INT ER TAL THREAT

To elimina te the internal th reat of fallin g into a rut, confo rmism and lack of vision of
the fu ture, the companies in the Ceramic Sector should:

• Be aware that a potential threat can always arise at any time, in any coun try, from
anot her more competitive Sector.

• Realise that the vision, values, stra tegies, tactics, organisational structures etc. ,
which have been useful till now, will possib ly not be valid in the future in view of
the globa lisat ion that provides eco no mic, scien tific, technological an d social
benef its which shou ld be taken advantage of in business.

• Avo id inbreed ing and isolati on ism, which a rrest business developmen t.
Cloba lisatlon, market breadth and the need for complete solutions to sa tisfy a
requ irement or existing need make it absurd and quite unthinkab le to compete in
an ind ividual way. The new company can only surv ive if it is an open compa ny,
if it is able to ada pt permanen tly to cha nge, if it ove rcomes and dest roys
surro und ing barri ers to estab lish flow ing, efficient relationships wit h its clients
an d suppliers, and eve n with its compe titors.

• Risk and ded ica te the necessary resources to searching for new products,
improving current ones, and doing a ll this together wit h suppliers and clien ts,
working in a team, with a commo n vision of the future.

• Ca rry ou t projects jointly wit h suppliers to innovate products and processes.

• Reduce production costs by good orga nisa tion and business ad ministration an d
not confuse the price of raw mater ial purchases with production cos t. A lower
price does not mean a lower prod uct cost.

• See that technical progress is the most impor tan t source for competitive business
and sectoral growth on effectively incorporating the new technology into
products and processes.

• Unde rstand that suppliers need to ge nera te resources to progress technically an d
thus provide companies w ith techno logical innovation, collaboration an d
technica l assistance, wi th a view to increasing their competitiveness.

• Strive to achieve a goo d image an d excellent market ing, aspects which help
improve business results to a grea ter exten t than any other type of act ion.

• Monitor the evo lu tion in technology an d market share of othe r com pe ting sectors.

• Foster compa nies that create new markets besides meet ing curren t needs .

• Use the competitive advantage of locating prod uction centres near international
ma rkets.

• Cultivate a business mind open to whatever measures are need ed to pro mote the
creation of compa nies of an app ropr ia te size to add ress the demands and realities
of the market, attained by organic growth or alliances, acquisitions, mergers, etc.
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TH E TRU E THREAT

In the cera mic companies there is logical concern rega rdi ng the competition among
companies in the Secto r, because it affects growth of market share an d profits; on the ot her
hand however, it also impels them to be ever more competitive, s trong er and sounder, in
order to be ab le to su rvive not only in the Ceramic Sector but also against ot her Sectors
which fight mercilessly to occu py the largest possibl e slice of the floor a nd wa ll cove rings
market.

The rea lly d angerous adversaries of the cera m ic com pa nies are not the companies of
thei r ow n Sector, but the compa nies from othe r Sectors, w hich fight to subs titu te the
tech nical and decorat ive qua lities of ceram ics by other prod ucts that lim it and red uce the
market for ceramic tiles.

The stra tegy of Ce ramic Sector com panie s for neut ral ising com panies from other
compe ting Sectors cons ists of close co-operation among tile, glaze, mach inery companies
etc. to ach ieve techn ological advances that wi ll allow developing innovat ive p roducts and
processes, w hich far exceed the techni cal and aes thetic benefit s of p roducts from
compe ting Sectors and thu s increase available mar ket sha re.

Co m pany size is stead ily becoming more and more im portant in defending the
company aga inst tou gh com pe tition with firms from other sec tors and insid e its own
sec to r. Expe rience has shown that: "Big companies usu ally bury their erro rs, bu t small
com pan ies are buri ed by them". And w ho can be sure of not makin g so me mista ke? It is
necessary to meditate deep ly, and on the basis of this reflection prepare the fu ture, ever
u ncer tain , look ing ou tward from a com pa ny that is open, co-o pera tive, flexible, solid ,
efficient, capa ble and especially, innovati ve..

le I. · 59



CASTELL6N (SPAI N )

Salvador Marti [SPAIN]

Chief Execu tive of the firm AZULINDUS & MARTI, S.A.
Co-Presiden t of Q UALICER

CURRICULUM VITAE

ACADEMIC BACKGROUND

• Teacher of commercial subjects

POSITIONS

• 1ST Vice-President of the Castellon Official Chamber of CommerCL', lndustru alld
'alligatioll for 8 years

• President of the Council of Chambers of Commerce of the Valencia Region for 5 years

• President of the Spanish Ceramic Tile Mallufacturers' Associatioll (ASCER) for 11 years

• President of the Tile Medical Care Fund for 8 years

• Since 21 March 1991, President of the Castellon Official Chamber of Commerce, lndusiru
Il/Id Navigation

• 2'''' vice-President of the Council of Cllilmbers of Commerce of the Valencia Region

• Chief Executiue of thefirm AZULINDUS & MARTI, S.A. (Ceramic tile manufacturing)
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THE FUTURE OF THE CERAMIC TILE SECTOR

IN XXI CENTURY

DRI VI G FO RCES OF THE FURTHER EVOLUTIO ! OF CERAM IC TILES

The evolut ion of the industry and of ceramic tiles themselves will be d irected
towa rds enha ncing user sa tisfac tion and redu cing the environmenta l im pact of ceramic
tiles throughout their w hole life cycle.

With rega rd to user sa tisfac tion. tiles cu rrently have very high functional and
decorative cha rac teristics. though there is still room for im provemen t, TIle fun ction al and
decora tive durabi lity is sa tisfactory; the d urabili ty of cer ta in charac tcristics is even
ind efinit e. This is no t new. Ce ramic prod ucts found in cities tha t va nishe d centuries ago
still entirely conserve thei r original characteristics, while beside these wares, rust has
mad c objects of iron or coppe r quite u nrecognisable.

Besides durab ility, advances w ill be made, o r rather are already in progress, di rected
towards concu rrently providing tiles with the most demanding fun ctional qua lity and
decorat ive diversity. Tiles for ou tside uscs can be abrasion or frost resista nt, while a t the
sa me being highly visually a ttrac tive. Non-s lip tiles need not loo k rou gh or be difficu lt to
clean: in fact thcy no longer are.

Nevertheless, it canno t be ignored that there are and will certainly con tinue to be
markets or consu mers with grea ter or lesser purchasing power. The ind ustry needs to be
able to satisfy both.

With rcga rd to the reduction of the environmental impact , the ind us try w ill continue
striving to use cleaner processcs that cons ume fewer mineral resou rces, water and ene rgy,
and produce less w aste. In thi s se nse, the great progress mad e in recent yca rs will bc set
forth.

The implementation of fast firillg ims a toatersued ill the progress of the ceramic tile
manufacturing industrv. This great step forward set off a phase tluit lias lasted Oi'er 20 yenrs,
during which mallY smaller steps [aricard hare been taken. At present the illdllstry is exploring
mriolls ai'ell lleS, achieoingsatisfactory resulis along some of these, ihougl: thegoal has not yet /'em
attained.

Wet mil/il/g has enabled 115 to reach a i'ery high lete! of product qllality. and reducearisillg
waste. Hotrcu er this inroloes high ellergy consumption, which has beell partly compellsated by
incorporating co-generation facilities. The attempts to improre milling by ti ll' dry method, to the
pointofellablillg production of powdercompositiollsof a qllality comparable with that prodllced by
the wet method, could yield i'ery positire results.

New groll lld lia« also been brokell ill tile glazillg operation, for instance by singk: pressillg,
applyillg the glaze powder ill the press while fO nllillg the product; or sllbstitll tillg the aqlleolls
SIISPCllSioll by sheets prepared by frit producers according to tile design specified by tile tile
nmnufaciurcr.
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There arc also horizontal techniques, such as computer science or robotics, ll'hose degree of
incorporation into the industrial tile manufacturing process call be illcreased. Alld adnancet!
COlllllIl/ llicaliollS are beillg illcreasillgly used 10 improve mallagemelll; llp lill 1I011', a tile
manufacturing plant has required close in-uorks attention, /ll/I a plant call conccirabu; be managed
from a distance, <'1'ell frontanother continent,

These or other achicucmcnts could set tile slage for a 1/('1<' industrial phase, Ihol/gh there
miglrt 1101be such a greal change as ioith the suntch from sloll' ttoice fire 10 fasl sillgle fire.

D EMA D FO R SPECIAL TYPES OF PROD UCTS, FO R SPECI FIC MARKET NICHES

Co mpa nies have striven to eng ineer tiles with new fun ct ions: lu minescen t, tactile,
antibacteri al, an ti-sca le, or other fun ctions. They satisfy sma ll, specific market niches,
though the market d oes not pay back the search for new types of p rod ucts or the effort
involved in developing them. However, there will always be compa nies interested in
profiling themselves as leaders in innovat ion, or wishing to sa tisfy a sma ll group of
clients, a nd thus in seeking to find the philosopher 's stone, howev er diffi cu lt to find . In
1492 it was possibl e to di scover a New World . In the XXls t cen tu ry, it is only possible to
di scover or red iscover some litt le island, u nless we start thinking abo u t other planets. And
to be su re, to reac h these p lanet s, ceram ic tiles have been used on the bows of spacesh ips.
Still, the market for such spec ialty prod uc ts does not ap pea r to be likely to grow
sufficien tly to require mass p rodu ction.

CLA IMS IN THE U.S.

The indust ry canno t advance so mu ch or so swiftly as certa in law firm s that
special ise in claims for dam ages. The re a ppea rs to a direct rela tion between the number
of accidents and the expecta tion of high compe nsation awards. Howev er, even wi thout
the th reat of suc h lawsuits, the ceram ic industry is working to diminish the risk of
acci dents for users. EEC Directive 89/106 is designed to harmonise Co m mu nity
reg u lations intended to ensure bu ilding products satisfy certain minimu m requirements,
wh ich include safety in se rvice. Ceramic tile performance is exce llent, for instan ce, in the
case of fire. Howe ver tile slip resistance needs to be assured to prevent any risk of falls
and yea rs have been spent atte mpting to reach a consensus on the tes t me thods that can
be used for measu ring slip resistan ce. This is not an easy objective, despi te the extens ive
European expe rience, to wh ich Ame rican and Au stralian experiences have been added .
We can tell the consu me r that the d egree of sa fety is such, that a fall cannot be att ributed
to the ceram ic flooring, if the tiles hav e been properly chosen and ins ta lled.

D EVELOPM ENT O F NEW PROD UCTS

The development of new prod ucts is and will conti nue to be the resu lt of the
co-o peration of all the parties involved, no t just of the ceramic ind ustry, mach inery
bu ilders a nd glaze prod ucers, but a lso o f ed uca tion and research centres . Th is
collaborat ion has y ielded extreme ly va lua ble results, an example of w hich is the evo lu tion
of the Spanis h tile industry, particularly in the last decad e.
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GOVER 'M ENT POLICIES

Domestic or international govern ment policies undoubtedl y affect the development
of the industry. Labour leg islation, includ ing regul ations on occupa tional health,
en vironmental issues and product liability, is mu ch stricter in some EU States than in
others, in wh ich the absence of legislation or failure to comply with regul ations gives rise
to social or environmental dumping.

The European ceramic industry has a sense of social resp onsibility and structure
which do not encourage relocation. Though some countries may not have stringent
govern men tal poli cies, which facilitate the es tablishment of factori es, decisions are based
on more imm edi ate reasons such as profit expec ta tions, local dem and or econo mic
development programmes. The ceramic industry docs not use an inaccessible or highl y
complex technology, at least not for the ba sic p roducts. The powe rfu l Italian machinery or
Spa nish glaze ind us tries provide full techni cal assistance. QUALICER itself se rves to
disseminate new techniqu es. We must accept thi s new compe tition, in the face of which
we shall intensify our efforts, wh ile simultaneo us ly asking the EU not to provide tari ff
facilities for such social and environmental dumping.

WORLD OVERCAPACITY

The European industry is reactin g to increasing world tile prod uction capaci ty by
improving qu alit y and value for money, both with rega rd to products and services,
devoting a great deal of att ention to research, development and the a pplica tion of results.
Industrial policy need s to be directed towards products in wh ich sale price is no t a
decisive factor, i.e., towards products with grea ter added value.

PRODUCT STANDA RDS

Product standa rds arc by nature voluntary, exce pt the "harmonised" part, which
contains the cha racteristics wh ose compliance will shortly become compulsory in the
European Union to assure the essential requirements of Directive 89 / 106. Some of these
characteristics are intrinsic to ceramic tiles, and compliance requires no control, for
example such as behaviour in the case of fire. Enforcement and control of Directive 89/ 106
materialise in tile slip resistan ce and in tile install ation techni qu es and materi als to
prevent tiles from debonding an d caus ing acciden ts.

However, the fact that there is no legal obligat ion to meet technical standards does
not mean there is no qu ality con trol. A growing number of Spanish compa nies has a
qual ity assurance sys tem in accordance with the ISO 9000 sta ndards. And the market is
often more dem anding than the standards.

THE SALE PRICE

The technological upgrading of the 80s and 90s ha s in real terms led to a lower
market pri ce. Besid es this , ceramic tile pri ces are subject to grea t macro-economically
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driven sw ings, wh ich a re more marked in certain markets or in certain types of p roduct,
or even greater in some factories than othe rs. The sw ing can be vcry sharp, and one can
never know if it has peaked or hit bottom. Cur rent pri ces are in genera l certa inly
unsatisfactory for the Spanish indust ry, but we hope to see a recovery soon.

TIL E INSTALLAT IO N MATERIALS AND TECHNIQUES

The ad hesives industry has boo ked significa nt advances and con tinues
endeavouri ng to improve the qua lity of its p roducts and hence tile installation . In tu rn,
the ceramic ind us try is studyi ng possible changes on the backs of tiles, which could
facilitate tile fixing or make it chea pe r, but there wo uld appear to be little room for
importan t adva nces . Tile installa tion techn iques do not see m to evolve at the sa me rate as
the ceramic industry, or that of the ad hesives branch, possibly because the structure of this
activity is less p ropitious for research, even thou gh cons iderable attention is paid to
training.

The th ree pivotal points of the tr iangle (ceramic tiles, ad hes ives and fixing) are
receptive to the dema nd s of technical advances in bu ild ing and to env ironmental
require men ts. At times we find that these demands are unaware of or do not take into
accoun t the in trinsic cha rac te ristics of cera mic tiling, and tha t environmental
req uirements relate to situa tions that have long been overcom e, or demonstrate
unfami liar ity with the constra ints of the cera mic process. It is d ifficult for us to make clear
to the players of the bui lding sector or the social pa rtners, the spec tacu lar ad vances
ach ieved in ceramic coverings. Perhaps because, since tiles have been used for centu ries,
the va rio us pa rties have rem ained un aware of the quality, va riety, functionality and
versa tility of modern cera mic tiles.

SHORTAG E OF TIL E FIXERS

The sho rtage of tile fixers leads to tra in ing new professionals for the trade, not to
prefab rication. The use of pre-tiled facings does not go beyond being a peculiari ty of some
market with low ra tes of cons umption. Italy, Portugal and Spa in have the highest per
capita consumption of cera mic tiles, despite the shortage of tile fixers, which is on the
other han d compa rable to that of othe r coun tries. The highly dem anding tile fixer training
found in cer tain count ries, presumably assuring great quality in finishes, has not led to a
rise in the use of ceramic tiles and may even have fostered DIY or non -professional tile
fixing, in det riment to quality.

CERAM IC T ILE COM PANY PURCH ASES

The models of cera mic tile industry growth are not the sa me in all the tile producing
countries. No table grow th has taken place in the industry in Spain, without an important
degree of conce ntration or take-overs. Pe rhaps th is is a Spanish cha rac teristic, which
makes us well equ ippe d to wage gue rrilla warfare or war with sma ll units, but possibly
less so for waging wa r w ith la rge armies. In italy, take-overs appear to have contr ibu ted
to the positive development of the branch. However, there are exce p tions in both
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countries: an important Spa nish company has purchased a worldwide ceramic hold ing,
wh ile more than one Italian com pany has opted for growth without take-overs. Each
company chooses its pa th acco rdi ng to its own circu ms tances. We oug ht not to forge t that
although we talk abou t a wo rld ma rket, the most important market for the manu factu rers
is their hom e market, and this demands their greatest attention.

CUSTOMER VALUE

New names do not always correspond to new concep ts. In such a competi tive
ind ustry as the ceramic tile business, with open ma rkets, attention to customer value has
been a constant for decades.

The sa me applies to attention to innovation and improvement of the offe r for the
bui lding ind us try. This is all addressed while trying to avoi d the influe nce of passing
fashions .

The new information technologies have no t ye t demonst rated their poten tial in
practice for the industry, nor for contribu ting cus tomer value. Neverthe less, ASCER, with
the suppo rt of the Europea n industry, has submitted a proposal to the CEN to es tablish a
workshop to facilitate e-commerce in ceramic tiles and adhes ives.

Distribution is with few excep tions an improvable link in the cha in. Few compa nies
have tackled their ow n distri bution, though this has been done very successfu lly in
certain cases. How ever, as a who le, the industrv can only influe nce di stri but ion to a
lim ited extent, though it is closely watching any eventua l change.

HIRI NG PROFESSIONALS

The evolut ion of the industry makes hiring experts in the field of quality and the
environment, and particularly of ceramic engineers, highly likely. Increasi ng
tech nologisation is also calling for specialists with midd le or higher ed ucation
qualifications in computer science, elec tronics, pneumatics, electromechanics and other
fields. Outside the prod uction process, there is a shortage of trained salespersons, while
merchan d ising is beco ming more and more demanding and directed towards technical
sales. Opera tors can also be expected to have better training an d be multi-skilled to
facilita te functional mobility, in accordance with cha nges in the process and tech nological
advances, and th is can even be advisable from an occupational health standpoint.

OTH ER COVE RINGS

Tiles have existed side by side with stone, wood, tex tile coverings and even paper or
paint for centuries. We have all found our place and have alternately found favo ur w ith
consume rs depending on regions, cus toms, cu ltu re, economy or other circumstan ces.
Othe r competitive mater ials have appea red and will con tinue to appear, but to date none
have been sighted with the potenti al to occupy and hold a market share comparable to
that of trad itiona l coverings, amongs t which cera mic tile holds a forem ost position.
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CERAMIC FLOOR A N D WALL TILES
IN THE NEW CENTURY

INITIAL CONSIDERATIO NS

On considering the topic of th is round tab le, the professional expe riences of the
other parti cipants and my ow n bac kground in the sector, I decided to first focus on an
analysis o f a more globa l cha racter an d subsequently concl ude w ith a particul ar, person al
visio n of the Brazilian ceramic floor and wa ll tile industry.

Generally speaking, the his tor ical data regard ing tile prod uction and markets have
been based on a mixture of the constant information tha t has appeared in the references
listed a t the end, and personal contacts. Specific references to sources are therefore often
not ma de.

The fact that the Chinese product ion and market are frequently not considered is
simply a consequence of the difficul ty of obtaining reliable data .

For the sake of simplicity, the term tile will be used as a synonym of floor and wall tiles.

THE COMME RCIAL PRODUCT

In general we can say that the most posi tive features of tile, as far as its competitive
advan tages in relation to other types of coverings are concerned, consist of the
combination of cleanability, durability and decorative potentia l. On the other hand, its
main negati ve aspects are related to tile ins talla tion, generally considered d ifficult,
expens ive, slow and "d irty" in comparison with othe r ty pes of coverings .

Cons idering the growth of thi s sector unt il tod ay, the ad vantages have been more
important tha n the disadvantages and practically none of the compe tito rs have seri ou sly
threatened the position of ceramic tile as mar ket leader. Every thing indi cates that th is
situa tion will be set forth in the new century, becau se on one hand , the group of typi cal
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tile characteristic will certain ly continue sa tis fying co nsu mer needs, and on the o ther, no
alterna tive is know n, wh ich , keeping in mind the cost /benef it factor, o ffers th e
com peti tive ad vantages mentioned be fore.

CU RRENT GLOBA L SCENARIO

PRODUCERS

A quick analysis of the curren t sce na rio shows that ceramic tile production,
innova tio n and marketin g in the last few yea rs have been practically dom inated by Italy
and Spai n.

With regard to p roduction, these two countries were responsible for 36.3% of world
prod uc tion (without cons idering Ch ina) in 2000. With regard to innovati on, on one hand,
Ita ly is mainly responsible for the development of new equ ip ment and products, while on
the other, Spain leads in glazes. As far as marketing is concerned , besides dominating
their d omesti c markets, which together ad d up to 10.7% of the w orld market, the joint
ex ports of Spa in and Italy represented 66.3% of total tile exports in 2000. One of the main
reasons for the high lev el of dev elopment and innovation th at has taken place in Sassuolo
and Castellon is the high concentration of top level competi tion in these regions.

O the r outstanding producers are Brazil , Indonesia, Turkey and Me xico . As regards
these producers, generally one can say that they ha ve limited th emsel ves to rep roducing
and ada p ting products and processes developed in Italy and Spain, and mainly dominate
domesti c o r nearby market s. The di ffusion of technologies and innovat ions is a
co nsequence of the fact that the su ppliers of inputs (eq uipmen t, g lazes, vehicles, e tc.) a re
p ractica lly the sa me ones in the world over, and that Ita ly and Spain parti cipate ac tively
in the developments and innovations.

CO;-":SUMERS

The cons u mer market ca n basica lly be di v ided in to six la rge economic blocks,
Europe, I orth America, Centra l and Sou th America, Asia, Africa and Oceania. Of these
blocks, it ca n be sa id tha t Europe, Ce ntral and So uth America, and Asia have productions
that are able to sa tisfy a considerable part o f their d omest ic market s and to h inder import
growth. Th erefore, North America, Africa and Oceania would in p rin cip le be potent ia l
im porters, whi le the o ther blocks , if the insta lled p roduction ca pacities were bigger th an
the domest ic market s, would be pot entia l ex porte rs .

In 2000, Italy and Spain dominated 66.3% of exports, with 86.2% of Ita lian and 68.4%
of Spanish ex ports go ing to Eu ro pe and the United States. In the North American ma rket,
Spa in and Ital y hav e adop ted a behaviou r cha rac terised by a mi xture of associa tion and
com petition. Such be haviour is a very interesting example that should certa in ly be
followed by other producers and app lied to other markets . The effectiveness of the
method is clearl y evidenced by the significan t g row th of the North American market in
the last few years.

The average valu es of the Italian and Spanish products ex ported to different regions
a re presented in Figure 1.

R.T. · AA



lli QUALI

12.00

10.00

8.00

6.00 -

4 .00

2 .00

0.00
EU EUROPE AMERICA ASIA AFR ICA OCEANIA

OTHERS

CA5TELI .C)1'\ (5I'AII'\)

• ITALY

• SPAIN

Figure 1: Allt'rage mI lles of italian and Spanish exports to d~fjt'n'lIt t'c()1wmic blocks. (CtlJculated from tile data ill rti 1'>

It is in teresting to observe how the va lues reflect loca l purchasing power, d istan ces
and eventual tariff barriers. Another interesting aspect con cerns the di fferen t ma rketing
stra tegies of the two countries. While Italian p rod ucts exploit a " trad ition" in the sector in
ord er to ad d va lue, the Spa nish focu s more on the cos t / be ne fit aspect.

RESEARCH AND DEVELOPM ENT

A cons iderable part of the research and development activi ties, specifi ca lly
de d icated to ceram ic tiles, is in ge ne ra l carried ou t at the moment at the plants an d /or
laboratories of the eq uip me nt and input suppliers themselves. The results of this work
have certa inly contrib uted considerably to the evolu tion of the sec tor. One of the big
advan tages of these types of developments is the ease of practical appl icatio n of the
results. On the othe r han d, the constraints im posed by the need for an imme dia te, simple
and eco no mic ap plication often make developments imp rac ticable, w hich co uld lead to
more signi ficant advances. In general these prior ities have created a certai n p reconcepti on
regard ing work conducted at research institutions no t d irectly bo und to p rod uc tion
activity, and they have hindered to a certain extent the incorp oration of the la test
developments from other fields of knowledge to the need s of the ind ustries.

As a consequence of the forego ing situation, the number of resea rch institutes
specialising in this speci fic subject, not d irectly linked to p roducers is relat ive ly sma ll
compa red with the econo mic expression of the sec tor. On an intern at ional level, the most
prom inent are the Ceram ic Centre of Bologna (CCB) an d the Institu te of Ce ra m ic
Technology (lTC). One of the great advantages of these insti tu tes is the combina tio n of
two fea tures, on the one han d they d o not pa rticipate in production activity, but on the
other, they arc near enoug h to guaran tee cor rect evaluation of the parameters, necessities
and possibil ities of application. This combination, ad ded to sound training of its
resea rchers and access to exte nsive so ph isticated equ ipmen t and literat ure, provid es these
centres with a uni qu e capacity to contribute to the development of the sec tor.
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GLOBAL FUTURE SCENARIO

The development of the p rod uc ing cen tres depends la rgely on the behaviour of the
co ns u me r ce ntres. Therefo re these two as pects w ill be ad d ressed sim ul ta neously.

With respect to the pa rticipa tio n of Italy and Spa in in the world market , one ca n say
that the curren t si tua tio n will foresccably not suffer major cha nges in the next few years,
mainly because the di s tan ce between the com ma nd of the tech nologies an d marketi ng
s tra tegies of these co u ntr ies com pared wi th the other producers is co nsi de rable . However
th is does not mean there will be no changes .

Regarding the possible emergence of a new leadership, it is a lways necessa ry to
cons ider the possib ility tha t China may tu rn its a tte n tion to foreign market s and alte r the
current s itua tion . This possibility is s trongly co rrobora ted by the eq u ip ment su pp liers and
co lour p roducers, and to a certa in exten t by tec hnica l pe rsonnel in gene ra l. Howev er, the
roa d to be travelled for significa n t qu antities o f Chinese products to be able to reach the
sa me levels o f quality as Itali an and Spa nish prod uc ts, w h ich is a fundamental demand of
the major cu rren t im port mark et s, is relatively long and if thi s hap pens, it will therefore
not be in the nea r fu ture.

Yet, in relation to o ther producing coun tries, Brazi l is among those that have the
g rea tes t possibiliti es of playing an eve r more im portan t part on the world tile s tage. Some
of the major as pects to be highlighted with regard to the Bra zilian ceramic tile industry
are as follows: 1) the domesti c market is today, after China, the biggest in the world; 2)
installed capacity is larger th an curren t d omesti c market demand and sho uld continue to
be so in the near future; 3) the re has been significant improvement in quality and
efficiency of most production processes in the last few yea rs; 4) practically a ll the
internati onal equ ip ment and inpu t su pp liers a re p resent and inte rested in production
g row th; 5) a more agg ress ive internat ional trade po licy has been adop ted in recent yea rs,
which is already showing resu lts in the sig nifican t g rowth of the Brazilian sha re of the
North America n ma rk e t; 6) modernity and co ns tant in vestm ents in upgrading in the grea t
maj o rity of the plants; 7) geographic loca tion. O n the other hand, domesti c market vo lu me
(393.3 million m' in 2000) and frequen t variatio ns in the domesti c economy (main ly
varia tions in the exchange ra te of th e nati onal currency, the rea l) often di scou rage a
g rea te r dedica tion to ex ports.

With rega rd to the effec ts o f globalisati on, bea ring in mind the diffi culties in volved
in penetra ting market s with re lati ve ly minor purch asing power, mainly in regi ons that
a lrea dy have s trong loca l or nearb y industries, as mentioned p reviously, the possibilities
for product ion lev el s in Italy and Spa in to g ro w significan tly w ill largely d epend on the
growth of European and North American marke ts. At the moment, as was to be expected ,
expo rts main ly target cen tres w ith high purchasing power. Co ns idering that in these
market s the sa le p rice is not so d ecisive as in the cen tres of relatively min or purchasin g
power, the genera l tenden cy sho uld con tinue being that of add ing grea te r va lue to the
product, seeking to further improve its technica l and aes thetic qu al ities. These efforts,
however, on their own w ill p robab ly not lead to a significant increase in these marke ts and
bigger e ffo rts w ill be necessary in the marketing sphere to cha nge "co nsum p tion" habits
and elim ina te barrier s, such as those relat ed to tile ins tall ati on mentioned above. With
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these actions, the consume r market in the cen tres of high purchasing power will be able
to continue growing for some more yea rs and the tendency, regarding products and
production processes, will mainly be focusse d on adding value to the prod uct. For thi s,
they will con tinue developing new products and processes using the pri vileged
condi tions that they possess. On the other hand, the process of techn ology transfer and
innova tions wi ll continue in the same pa tterns as today and will increase the possibilities
of other producing cent res, raising their parti cipation in in terna tional mar kets.

Genera lly speaking, prod uct development mu st respect market characteristics. In th is
sense, while a large part of production is concentra ted in two centres, Sass uolo and
Cas tellon, and the fact that export p roducts will be subject to increasing transport costs and
cus toms duties, possible markets will foreseea bly be limited to certain centres with levels of
purchasing power exceeding a given minimum value, and will be sa tura ted in a certain
number of years. In this sense, it is of vital importance to conside r othe r options that can
provide con tinuity in the sector's gro wth. Once the markets with high purchasing power
have been sa tu ra ted, those remain with a relati vely minor pu rchasing power, which have no
strong local o r nearby ind ustri es. In these centres, the valu es that define product
competitiveness are quite different from the ones that hold in the centres of high pu rchasing
power, and cha racteristics such as pri ce and regional peculiariti es, for instance such as
dcsigll (colour, textures, sizes, etc.) will play an even more critical part. Thus, dominan ce of
those markets will depend on establishing local production centres, which adapt research
and technologies to local market values and aesth etics. Thus, besides achieving lower
transport costs and customs duties, the possibiliti es of product success increase. In relation
to these conside rations, the data in the following table sets out the expec tations of
population growth in Europe, South America and the United States for 2025.

•
2000 2025
345.8 460 .9

PRODUCT-RELATED DEVELOPMENTS

To assure the current position of market leader in the fu ture, it is necessary, besides
enhancing even further all the positive features and functions, to elim ina te or at least
minimise the negative aspects tha t have in some way hindered sector g row th. From th is
stand point it has been attem pted to identify so me aspects that will playa part in the new
century.

Regard ing c1eanabi lity and durab ility, it has become necessary to develop polished
prod ucts tha t are stain resistant and provi de high resis tance to risk. In th is sense,
glass-cera mics has provided a promising approach.

A genera l tendency of mature markets is the development of relatively sma ll mar ket
seg ments ("niches"), wh ere added value is produced as a result of sa tisfying specific
need s. This category includes tiles with bacteri cidal, phosphorescent, spec ial electrical
and / or thermal properties, etc. This practice certa inly contribu tes to add ing valu e to the
product, and should therefore gro w in the new centu ry.
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DEVELOPMENTS RELATI NG TO T HE PROD UCTI O N PROCESS

The innova tions relating to decorati ng techniques will cer tainly p lay a key role in
the developmen t of cera mic tiles in the new cent u ry. In the last few years, numerous
possibilities have appeared tha t promise a true revolution in this process stage. It is very
d ifficul t to evalua te the potential of each innova tion, because they are all ve ry recent and
st ill require fine-tu ning before tru e potential can be determ ined . Besides this, for most of
the innovations to be used effectively in p roduction, the collaboration will be needed of
various suppliers, unfo rtunately not that easily acquired. With regard to the new
decora ting techniques, there will probably be a considerable increase in decorative
resources, w ith va rious techniques, new and al ready consol idated, functioning together in
the sa me work environme nt. It is important to remember that once the technical qua lity
has been ass ured, marketing and decorati ve eleme nts defi ne prod uc t competitiveness.

Another im po rta nt feat ure to be considered conce rns the environment. The growing
awareness on the one hand, and more and more deman d in g legi slation (with
ever-toughe r pe na lties) on the ot her, will cer ta inly require revising several aspec ts of the
curren t process and make implementing preventive measures and inst all ing contro l
equipmen t more and more common. In the new centu ry, some of the as pects that will
receive special att ention are those env isaged by the Kyoto protocol, and the gas emissions
from the firin g of organic products, wh ich are widely used in decoration .

USE-RELATED DEVELOPM ENTS

As mention ed previously, one of the negati ve aspects wi th the grea tes t
ma rket-restricti ng impact is tile inst allati on . Besid es the issu es already considered, it is
very co mmon to have d issatis fied consumers present claims with regard to tile
ins tallation qua lity and cos t. Some competing products already include installa tion in the
price and accept responsibility for the qu ality of the installation. That procedure is already
starting to be adopted for ceramic tiles in so me local areas, but much still needs to be done
in this se nse. Undoubted ly, in the new century, grea t effo rts will be directed towards
increasing the nu mber of p roperly trai ned professionals, to match consumption levels and
product qu ality. This is withou t a doubt a fundamenta l aspect that needs to be ad d ressed
in order to guarantee furt her market expansion.

RO LE OF THE RESEAR CH AND DEVELOPM E T INSTITUTI O S I TT HE FUTU RE

The growing need to add val ue to products, men tion ed above, can be ach ieved in
two ways: 1) th rou gh design and 2) by im provin g techni cal properties. It can be sa id,
mainl y wi th regard to the latter poin t, that tiles are becoming more and more advanced
cera mics, manufactu red on a large scale. This transformat ion has been essen tia lly based
on app lying chemistry and materi als science principl es to tiles. Significant developments
will need p rofound understand ing of materi a ls charac teristics and of the principles that
affect their beh avi our. Without app rop riate comma nd of these aspects, development will
become ra nd om and, in turn, th is com mand will be hard to achieve when attenti on has to
be di vid ed between production and research . In this sense, I be lieve that in the fu tu re the
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contri b u tions of research and d evelopment in stitutions w ill become in creasingly
important. The activity of the research and developme nt inst itutions is also always link ed
to training and to upgrading the knowledge of speci alised technical personnel workin g in
the plants. These contribut ions (books, courses, papers, worksho ps, etc.) will also become
more highl y va lued, for the reason s set out before.

T HE BRAZILIAN CERAMIC TILE IN DUSTRY

HISTORI CAL AND CURRE T SITUAT ION

We sho uld now like to present a brief, personal overview of the evolu tion and
current si tua tion o f the ceramic tile sec tor in Brazil.

The cu rren t situa tion can be summed up by the following d ata:

1. With a d om estic market of 393 mill ion rrf / veal' (8.6% of the world mar ket ), it was,
after China, the world 's largest consumer market in the 2000. Imports pla y a very
minor role in the domesti c market and Brazil's share in the international market
has increased con siderabl y in the last few yea rs.

2. In 2000, Brazilian ceramic tile production wa s the fou rth largest in the world (453
milli on m' / yea r) and Brazil was the fourth largest tile exporter (48 milli on
m' / yea r).

The Brazilian ceramic tile ind ustry can be divided into two big groups, in terms of
the production p rocess, na me ly by the wet and by the dry method. In 1985 practically the
w hole production was by the wet me tho d . The Italian d ry method technology was
adapted to the peculiarities of the region and began to grow quickly in terms of product
qu antity and qua lity. To provi de an idea of that growt h, in th e period 08 /95 to 04 / 2000,
du rin g w hic h Brazil was ranked as the world 's third largest p rodu cer (w ithou t
cons ider ing Ch ina) , total installed capaci ty grew by 29.1%, with wet and dry method
industry grow th of 1.7 and 31.9%, respectively. This qu ick growth is related to investment
of the profits made by sales su ccess in the domestic market. Sales su ccess, in turn, is a
direct reflection of the perfect match between market and p roduct, as mentioned
previously.

Some of the mai n com petit ive advantages of the p roduc ts ma de by the dry method
are: a) lower produc tion cost compared to the wet method; b) the largest manufacturi ng
dist rict lies very close to the raw materials so urces and biggest consu mer market in South
Ame rica (the reg ion next to the city of Sao Pau lo with more than 20 million inhabitants).

The significant improvements in product qu al ity have also contributed to thi s
expa ns ion. Ano ther as pect that has pl ayed a fun da me ntal part in the ad va nces was the
close collabora tion between the inpu t suppliers (equi pme nt, glazes, e tc.), p ractically all
linked to Itali an and / or Spanish companies, and com pany technicians. The big business
groups , reali sing the exce llent bu siness opportunities, spared no effor t or investment in
making thi s grow th feasible.
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At the moment a cons iderable pa rt of the compa nies that work by the d ry method
are conce ntrated in a sma ll region close to the geog raphic centre of the State of Sao Pau lo.
The production capacity of these companies, by all indi cations, has already exceeded local
mar ket dimen sions a nd a stea d ily larger part of prod uction is tran spor ted by trucks to
othe r parts of the country. In these cases, freight represents a considerable pa rt of the sa le
price and several compa nies hav e sta rted to decen tralise the production p rocess. Th is
stra tegy causes a t least 2 of the big competitive ad van tages to be lost: proxim ity to the raw
materia ls sources for wh ich the process was adapted and the vicinity of the su pport
se rv ices. Time will tell w hether these compa nies have the capacity to overcome the
d ifficu lties. Regardi ng the ind ust ries that con tinue ma nu facturing in the Santa Ge rtrudes
region, compe tition amongst the companies is stead ily becoming more and more fra ntic,
and factors such as qua lity and sa le price are becoming mo re and more critical to success.

The grow th of the d ry method industries la rgely took place in detriment to the
markets p reviously held by wet method p rod ucts. All this forced those com pa n ies to
make changes. In the env iron me nt of the domestic market, the wet method compa nies put
in place tough po licies aime d at reducing cos ts and market pri ces. In the external
envi ronme n t, the com panies manufacturing by the wet method soug ht association and
they attac ked foreign ma rkets more aggressively. The first fru its of those actions can
already be seen in the d at a relati ve to 2000. With respect to the domest ic market, the part
of the market domi nated by prod ucts m anufactured by the wet method seems to have
stabilised, an d in foreign markets Brazilian products broke all records by reaching an
increase in market share of 11.5%. compared wi th 1999. It is im portant to highl igh t that
the biggest increase in exports was for the American market and that practically all the
exported p roducts de stined for markets ou ts ide Lat in Amer ica were produced by the wet
method.

THE FUTU RE O F THE BRAZILIAN CE RAMIC TILE INDUSTRY

As far as production is conce rned, Brazi l has an installed capacity that ena bles
cons iderable growth if market opportu nities permit.

With rega rd to the domestic ma rket, d espite today being the wo rld 's largest, af ter
Ch ina, current per cap ita consu mp tion is relat ively small (2.4 m- per inh abitan t), and the
housing shortage is esti ma ted at 6 milli on dwellings. In this sce na rio, domestic market
grow th seems to de pend fun dam en tally on two aspects: 1) the purchasing power of the
potential consu me rs a nd 2) better knowledge of the market. With rega rd to the firs t poi n t,
in view of the advances reached wi th the stabil isa tion of the economy in the last few yea rs,
it can be sa id that perspectives are good . With rega rd to the knowledge of the domest ic
market , first ly it is necessary to point out that Brazil has an area of 8,547,403 km ? (for
referen ce purposes, the area of the who le of Europe is 10,349,915 krn' ) and the popu lation,
in 2000, was 165 mill ion inh ab itants, w hich hin ders the work cons iderab ly. O n the o ther
hand, it can be said ge ne ral speaking th at th is knowledge was not necessary unt il now,
and the refore was not on e of the priorit ies o f the com panies and ass ociation s. Hence joint
work wi ll be requi red wit h regard to the domest ic market, in w hich there is certainly a lo t
of room fo r the sec tor to grow.

As fa r as foreign markets are concerned, main ly due to the excellen t work don e by
the ationa l Associa tion of Ce ram ic Tile Manufa cturers (ANFACER), Brazilian exports
grew 11 .5% in 2000 co mpa red wi th 1999. An interesting as pect worth noting is tha t 46.5%
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of the exports went to the United Sta tes and 19.5% to MERCOSUR. When only the
ANFACER member compa nies are consid ered , which in their great majority manufactu re
by the wet method , export growth in the period from 1999 to 2000 was 22%. For
compa rative purposes, Italian and Span ish exports in the same period grew 4.6 and 15.6%,
respectively. A conside rable part of th is success was due to the wo rk of the Cerami c Centre
of Brazil (CCB). which throu gh product certification (50% of production w as certified in
2000), contributed greatly to the improvement of Brazilian tile qu ality. The Brazilian share
in the international market can therefore be expec ted to continue to grow in the future.

These two factors toge ther can be expected to provide notable grow th in Brazilian
tile prod uction in the future.

Some of the cond itions that could accelerate such growth are: 1) greater associa tive
character (such as that of Italy and Spain with regard to the orth American market,
mentioned before ), 2) better knowl ed ge of the characteristics of the domestic market, 3)
decentralisati on of production accord ing to market cha racteristics, 4) larger investments
for improving the quality of human resources, 5) better control of raw materials quality,
6) greater interaction with research and development centres, and 7) chan ge in mentality
from the principle "economising provides the greates t profit " to "making the right
investments provides the greatest profit."

RESEARCH AN D DEVELOP MENT IN BRAZI L

Pra ctically all the foregoing with regard to the resea rch and development
institutions, present and future, is also applicable to Brazil. Som e of the principal
institutions are: 1) the Laboratory of Ceramic Tiles (LaRC) of the Department of Materials
Engineering of the Federal University of Sao Carlos, 2) the Interdisciplinary Laboratory of
Materials (LabMat) of the Department of Mechan ical Eng ineering of the Federal
University of Santa Catari na, 3) the Centre of Ceramic Technology of SE AI of Santa
Ca tarina and 4) the SENAI School - Mario Ama to - Na tiona l Centre of Ceramic
Technology.

FINAL CONSIDERATIONS

Finally, I would like to thank my many colleagues for their collaboration, who
throu gh their expe riences, comments, sug gestions and d iscu ssions hav e contributed
grea tly to preparing this analysis . I alone am responsible for any shortcomings.
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