Preparing for Chance:

The Coatings Industry’s
Path to Innovation
That Wins

By Sarah T. Eckersley, The Dow Chemical Company

id hance favors the prepared mind.” Lowis Pasteur used this phrase to
describe the fact that many of the world’s hurngn-made marvels are
made possible through a combination o i nteflectual curiosity and

timing, not by pure chance alone. Take the telegraph, for e¢xample, We may

associate Samuel Morse with its invention, but the relegraph's development wis
enabled by a prior discovery Danish physicist Flans Christian Oerstod made by

“chance”—the realization that electricity and magnetism are linkad.

Intrigued by the idea that they might have g potential relationship, Corsted
was able to show via experimentation that electric curreni s can affect the
movement of nearby magnetic needles. This demanzeration introdugeed the world
to electromagnetism, a force that ultimately made intercontinweatal communi-
cation possible through the telegraph. Oersted madc 2 connectinn that othors
missed because his mind was prepared to diseaver a relativnship belwien the
two forces—the chance encounter merely revealed the spocilic nature of thvir
dynamie link.

THE PREPARED PAINT INDUSTRY

Even in its most primitive forms, paint has been v slaple in the world for mil-
lennia. In modern times, the paint and coatings industry has adapiod to various
technological advances and a list of ever evulving sucicdal and regulatory necds.
Today, as the pace of change within the coatings industry accelerabes, paintcan
no longer merely protect or beautify; there ave groveiny demands for paint to g
above and beyond its normal call of duty.

Like Oersted, chemists and formulators must have prepared minds as they
work to develop breakthrough technologies thul will meet evolving pait per-
formance and functionality requirements. Today, several forees wre driving a
shift toward sustainable, multi-functional pait. These primarily lekude socicral
megatrends and evolving consumer prefercaces in the aze of digital and sncial
media. Everything from economic development arouand the world, increasing
urbanization, and the current geopolitical cnvironment, to a growing chderls
population and millennials who rely on soclal media fur nows and purchnse
recommendations can affect whether a paint line ar painr ingredisnt enioys com-
mercial success.

The prepared scientific mind does not solely work in the Tl oo identify the
next great chemistry that will improye a particulas paint chavacteristio: 1L alsn
makes connections beyond the technology itself to determing how hest to antic-
pate marketplace needs, regulatory trends, and he timing that may mereusse the
likelihood of adoption. In other words, the coatings industry professional writh a
prepared mind is ready for the insight to help Lbe right rechnology suceeed in the
right place at the right time.
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HISTORY REPEATING ITSELF

Beflectine on 1 he Tacoors char helped
groundbrealing paint technology
developments of Lhe past gain adoption
Hlustrales how eommercial snecess is
ulten found at the loterseelion of tech-
nodogdeal evolulion and market discon-
Ll y, These connections that hrought
ahaut lasthng change can olfer jnsichl
for currenl paints and coavings industry
players who want to add vatue tnday and
ORI T,

Symthelic Binders Become the Stondard
In Woterborne Latex Poin

The firat conunercisl syuihetie rubler
lates was vreated during World @War

T as & rezult of limited qusural ruhber
latex supplics in the TTnited States fur
roililaey and industrial nzes, While this
innovation secvied several immediate
purposes during the war, an eeeralun-
dant supply post-war Led manufacmuers
to detennine new applications for their
ust, 1heluding as binders in house paint,

Performance initisly suffered when
synbhetic latex chemistries weerc
intradueed inte archileclural paint, Bul
within g decade, newer and tnproved
sy nthetic latex binders and che water-
borne puinl formulacions they facilinated
witke commont and favored, Benefics
inclnding ease-ol-wae, reduced odor, and
last clean-opwith water supported their
adoption and lomwein v, despite linge-
ing pn;_'rl‘(n‘fr'n] e faps.

Ultimarely, the mtroducrion of syo-
thetie Bindews led o the widesproad
grmwth of waterborne urehieetural
paint and a correspnnding shift away
lerim seandard solventborme oprions.
Lzsentially, coumomic necezsity drove
invencion, and fron inmvention came
technulug}' inpHvemenl S fhat enconr-
aued adopiion.

Opague Polymers Reploce Titaniim
Dioxide as Dpacifying Pigments

Fennnmics wrere alzo the primary driver
of the svenlual suceess ol npague poly-
mrs g% npacifying piznents in peint.
Titaninim disxide (TG )3 has tradition-
ally bren the primary raw malerial of
chnice for effering s standard paint
funetion: hiding the surfuce underneath
it. However, this highly successful mate-
tial is alan tepically the mest ¢s pensive
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ingredientin a can of paint, Slarcing in
the 19605, coalings rescarchers started
bpoliing: for alrernacives to reduce Lhis
cust. Their efforts wers nuet with limited
success bevause ol the: exceptional
retTactive index of Ti0,, until epaque
polvieers, which fewove 3 hollow center
that lends hein a similar lght scatting
qualiry, were commereialized.

Vet even with w vinble aleernate tech-
nolowy eplion, Tick, retained the vus!
nrajivity of market share until the lace
1980s when the: price of TG, suddenky
incrensed due to capacity visiral s,

(nly chen were campanies willime ta add
opagque pokymers to paint formulations as
wps il THO, replacement. A frerwards,
even as TiC prices normalized, opugue
polyrer adoprion conlinued hecanse the
oot saving ud orher benetivs prosed
their value compared to their pricier
counterpart, Today, these light-seartering
palymers are whiguitows o wrchireeoural
paincg and newer gpplications including
suneary, in which the holluw parlicles
seglier harmdal Ly Lah,

Next-Generotion Cait Contings Evolve
to Exclude Materlals of Concern

Mexr-grneration: ¢on coatings are a
current example [hakshows how tech-
nalogieal evnlution can arise through a
mix of regulatory, cunca mer, and soci-
etal factors. The incumbent epoxy can
corting technolowy s been an industrr
standard for mioee than 40 vears, touted
for Uy eecellent coreasion prolecdion
ahilities. while (he chemisoy has been
enhaneced e this primary purpose,
rescarely reports waining rraccion within
the last decnde have indicated poten-
tial eoncern thar bisphemol A (TRAL a
buildiay blovk af epency resins, may have
negalive health effects fur homans if
WP leaches inlo lnds and beverages
packapesd in cans,

This eonteern guickly caught the
attentivn ol consumers, regulsiory hod-
ics, and the medis and developed into a
nrrvenwenl g« hst TEA—O backiash tha
wiy g mplified by a cumbinarion of sci-
cnee aml peoudo-seience presented on
stcis] media, Contimed and moanting
conaumer aml regulatory demnand for
alternates i BPA pushed Lhe cnatings
industry to develop @ nd expand upon
BLa NT fnen-intent) techaologics.
Trmiportantly, novel cheriatries that
can mindmize additional mareriala ol

conecrt beyond TP hove ven been
crmmercialized, in i icipation of peos-
aible market demsnd in the fulure from
consmmers and regulators,

THE FUTURE IS NOW

While eeuncmice, wich stane sddidonal
inApgnens, historically ibrove rechnolog-
ical adwances—whoere b ghitt execss sup
ple of a newe bur displaced marertal, how
1 vedune a too costly rew material—1he
hacklash against 4 long-standing ineun-
bent muierial thar led to nex-gen can
cratings shows the increasnyg inlerplay
AMmong econonie, societal, consiumer. sl
regulacory factors Louking tothe fulure
of paint and coaslings, what ane soine af
the plodsal rrends to prepare the mind for,
when thev interseo®

Big Cities, Diverse Opportunities

Wnld population groweh, anod acecem-
panying bul varied rates of urhaniza-
vinn and eoomoinic developmenr, are
leey drivers of change in the pains and
caglings industry. The mosl receat datu
lrom the United Katinns jas of 2008)
puty the wlobe] population gl areund 7.3
Lillinn people, with hall of chem living
i eities, By 20340, the worcld popitlation
{5 pepecred to exceed £.5 hillion, with
almast &% of these hillions of penple
living v wrban areas. kmportantly, 95%
of chat urhanization will take place in
the developing world,

The marlket apporiunities for painl s
and coatings in developinng nudions can
Jilfer Teem those found in the devel-
nped world, Considering that In certain
African conncries simply receiving a
hike can change a person's Life, paing
in these communities 1s best used as a
means for meeting besic human neods.
Faint’s fundumental beavdificarion and
proveclinn functions cxcel in these
eircumnstanees, For example, communi-
tirs may not need long-lern durabilivy
frenmy paint. but sy instead prefer dhac
it sitnply covers walls will and lasts for
short terms,

A Lhese developing nalions urban-
ize, however, their needs, and their
expectalinng of paint, tend w change,
While ecotnmic developrient oecurs
at different rales, trpically « now level
of sophisricacion that extends even o
raint accompanics increased wealth
and dispozalble ineone, Fror example,
as Chinese citiey grow expononlially



starling i the mid- to lace-190015, so too
did the oppurtunily Lo espand econmny
and promivm line paint zales for first-
Lirne Tomeswners aml apartnent dwel]-
ers nsmore and more penple locked 1o
urban enviromments, Mo, biewover, n
a more saturated market where people
nften muve it and out of apartmeni s
el Tevnes, growing upporta nity exists
in markets ke

Path to Innovation

Shifting Consumer Preferences Are
Slynposts to Market Demand

Acrass 1he globe, the way ond users von-
sy paint is changing as well, Desive
{or comvenivnos, cUstRnlzal o, and sus-
tainabilicy can be ativibuted o a growing
mididle clazs, an aging population chat
prefers outsoureed to do-i-yonrself
(THTY) paint
projects, ymd the

decoruiive paint
and comatroe-
tion repainl—a
mavker that
overall is pri-
jecied Lo reach
B304 Billion by
2026,
Increasingly
sophisticated
muiclel L 4 1asses
ulso dentand
differenlialed
paint charae-

The desire to integrate data and
technology into the way cities
are managed and experienced
offers boundless opportunities
for coatings that already play

an integral role in protecting
infrastructure.

rize ol digital and
zocial media Lhar
influences the vast
majority of con-
sumers' polhwavs
L purchazing,
eapecially wech-
savyy millennials,
First, profes-
sional painlees ane
being called upon
in higher oum-
buemy, Thorh reciving

teristics, 1n
dense ciries, this
rguares to opporiuniries surrounding
paint funclionality to combal airand
ather polflution thal residents experi-
ence., In China, lor example, peoplo will
Lypically repaint their apariment or
home and leave while the paint drios;
this is #n unnecessary burden rthae they
would prefer to aveid. Paint™s potential
to actively improve indoor air gualicy
{TAG) by removing air pollutanes, such
as tonmald chyde, is desirable, a5 arve
paints that can Improve guality of lite
through self-cleaning, antimiceobial,
ancl cvin low etaissions capahilities.
Cities themnselves are also influenaeing
the rales vhat paints and coatings may
plav. Evervthing from infrastruocture
to transprriation iz getting the smart
treatment these days, and the rise of
smart citics ilors new possibililics.
Berhaps hridge and tank coatings could
indicare corrusion levels vin sensors;
perhups craffic paint muy revolutionize
the accuracy ged salety of autonomous,
driverless vehicle navigaiion il senzors
are included in vontings duat lne hish-
wravy, The desive tointegrale dara and
technolozy into thie way eities are man-
aged une] cxperienced wffers bonndless
npportunities for coutings that already
play an imfegral role in progecting infra
slrcture—if the prepored mind can
make the pruper eannections,

Trabw Leroumers a7
millenninls whi
e yo o pransition Lo homeoanership
uie increasingly living in nwlod-residential
T rental units thal wre painted by
prodessional painters in line with building
cers’ standa rds. This mewns Thar paint
necads (o appeal to conl tactors” preferences,
with qualitics including cost-eflicliveness,
plessing acscheties, and case-ofapplication
sl retaucly,

Critically, consumer proferences
are changing too, With the groang
influence consumers have ever sales,
and the access to infarmation tlhey have
wia digital and social media to make
infowrmied buying decisinns, commpa-
nies must remainomindfnd of products?
details sernse their lifocyele from the
g pufacturing process ond eredicl
selection IMtrough transporiation and
pusi-paint dizposal. Consurmers are
increasingly Mooused o1 hical, Twealthy,
arel environmwentally conscious spensd-
ing, annd wme way palmts and costings
coinpanies are respunding to appeal w
theze forwurd-thinking comsumers is
by considering new disiributed mann-
lactaringmodels that eon offer greacer
paint cusromization abilities with
reduced manuMscturing and transporta-
tion cnerEy costs.

While soime conaumer preferonges
are clictated by viral socisl media
trends, one of the benefits of con-
sumners’ umplified social media usage

That Wins

iz thal the paints and

cratings industry now has

greater acocss o key market troneds vig
social lizrening, Gone are the days of
anlely relying on coneentional market
research, Companies are able jo Haren
e eonversations bappening about
their produeis on social media and use
thiduta fonnd to weave inprovementts
inee their praduet development eyels,
This real-Lime interaction will sceclor-
ale 1 he rate at which inngeation ocears,
a0 nrganizations nead oo be prepared (o
e wi A eapid pace to medy consumer
exprectations and demands.

W har seoncls 8 ke whe Uneovering
thevuph sncial listening® Consumers now
have o graater blas loward products el
are worn] fow thent and geod fur dhwe emd-
roninent These typos ol insights, along
witl the chunging regulawry lundseape,
are pushing our industry Lo develng prod-
uets that have w smaller carbon fogrprine
(deeroasod T, low to gero VOO, and
crintain less maserials of coneern (RIS,
fluoructyng, amene others}, a5 exan-
ples. Paines with antivieal properties may
also mect consumer demand 1a The Matore
for heslth-hoosting coatings aptions,

MAKING THE CONNECTIONS
THAT LEAD TO CHANGE

The key renaing: Windfulness and a
prepraresd mind can help painrs and
roatings industry professionals anlici-
pate fulure market needs wrul demands,
pre-empe regulatory changes, and slay
ahead of the curae inthe new fast-paced
and well-connected world. There an: «
plethora of opperticnities tor the paines
amd coatings indusery to continoe to
innevate. The indusiry must keep ils
cilleclive eves, ears, and minds open

141 the major and subile shifts chat sre
occurring within and beyond the lab
that may lead to the nesto-fia moment.
After all, the world will certainly wane
{o hear the news via the welegrapl's
T suceosnes, B

SARAH T ECKERSLEY.
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