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A  manager  at  Owens  Corning's  Rio  Claro,  Brazil,  facility  knows  that  equipping  his  employees  with  what  they
need  leads  to  many  benefits,  including  team  spirit

Night  and  day,  every  day  of  the  year,  more  than  100,000  kilograms  of  molten  glass  glow  so  hot
and  bright  in  a  furnace  in  Rio  Claro,  Brazil,  that  it  cannot  be  viewed  with  the  naked  eye  or
approached  too  closely  without  the  observer  being  burned.  Through  the  dark  lenses  of  a
special  face  shield,  one  can  briefly  glimpse  through  a  small  porthole  what  looks  like  lava  in  a
man-made  volcano.

At  the  rate  of  several  tons  an  hour,  raw
materials  --  including  dolomite,  aluminum,
kaolin,  and  sodium  carbonate  --  are  fed  into  the  top  of  the  furnace,  while  an  equal  amount  of
1,600-degree-Celsius  liquid  glass  flows  out  of  its  tank  into  an  orange-hot  river  that  runs
above  the  "forming  stations"  nearby.  In  a  fraction  of  a  second,  the  glass  runs  through
thousands  of  small  holes  and  is  transformed  from  hot  to  cool  --  from  turbulent  to  delicate  --
and  wound  onto  large  spools  of  the  final  product:  fiberglass.

"I  have  been  here  for  fifteen  years,  and  I  am  still  amazed  at  the  process  we  have,"  says  worker
Jose  Duil  Dos  Santos,  speaking  in  Portuguese.  "You  just  don't  see  it  every  day."

Given  the  extremes  inside  Owens  Corning's  fiberglass  facility,  located  172  kilometers  from
São  Paulo,  it's  not  surprising  that  there  is  a  tremendous  emphasis  on  the  materials  and
equipment  needed  to  make  the  job  safe,  comfortable,  and  productive.  But  the  spirit  of
employee  participation  and  the  practice  of  refining  tools  inside  "Fiberglass,"  as  the  local
residents  call  the  plant,  is  a  model  for  teams  working  under  less  demanding  conditions.
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When  Gallup  researchers  went  in  search  of  the  aspects  of  work  life  that  are  most  important  to
performance,  one  that  emerged  earliest  was  measured  by  the  statement  "I  have  the  materials
and  equipment  I  need  to  do  my  work  right."  The  facility  at  Rio  Claro  epitomizes  the  Second
Element  of  great  managing  in  action.  (See  sidebar  "The  12  Elements  of  Great  Managing"  at  the
end  of  this  article  and  "The  Second  Element  of  Great  Managing"  in  the  "See  Also"  area  on  this
page.)

It  all  started  with  fiberglass

Despite  the  many  other  products  it  sells,  which  now  make  up  the  majority  of  its  revenue,
Owens  Corning  is  a  company  that  was  created  by  the  invention  and  production  of  fiberglass.
In  1932,  Owens-Illinois  researcher  Dale  Kleist  accidentally  pointed  a  jet  of  compressed  air  at  a
stream  of  molten  glass.  It  sprayed  and  stretched  the  material  into  thin  fibers  --  a  fortuitous
breakthrough.

Corning  Incorporated  was  pursuing  a  similar  line  of  research.  In  1938,  the  companies
combined  their  efforts  to  form  Owens-Corning  Fiberglas  Corporation,  famous  in  the  United
States  for  its  trademarked  pink  building  insulation.  The  Brazil  subsidiary,  Owens  Corning
Fiberglas  A.S.  Limitada,  still  carries  the  fiberglass  designation  that  the  parent  company
removed  in  1996.

The  Rio  Claro  facility  has  been  making  fiberglass  since  1971.  The  basic  process  has  not
changed  much,  because  the  chemistry  and  physics  of  creating  the  filaments  remain  the
same.  Gravity,  a  stream  of  air,  and  the  already  hardened  portion  of  the  filament  pull  a  thin
strand  from  each  of  2,400  small  holes  under  the  channel  of  hot,  liquid  glass.  A  spray  of  water
cools  the  filaments,  and  a  roller  wet  with  chemicals  changes  them  from  fragile  glass  to  flexible
fiberglass.

While  the  essence  of  the  process  hasn't  changed,  many  of  the  details  have  improved,  often
through  the  suggestions  of  employees.  "The  one  who  knows  what  he  needs  is  the  one  doing
the  job,"  says  Enio  Wetten,  a  27-year  veteran  of  the  plant  and  the  unassuming  manager  at  the
heart  of  the  operation.

Wetten  supervises  a  group  of  10  managers  and  70  employees  who  maintain  the  facility
around  the  clock.  "Everything  here  depends  on  the  furnace,"  he  says.  Other  parts  of  the  plant,
such  as  the  machinery  that  weaves  filaments  into  fiberglass  cloth,  can  stop  for  events  as
important  as  a  machinery  problem  or  as  innocuous  as  the  lunch  break.  But  the  furnace  is  too
difficult  to  restart  if  it  stops,  so  it  runs  continuously.



As  with  any  business  unit,  the  suggestions  for  improvements  in  Rio  Claro  cover  a  wide
spectrum,  from  those  that  can  be  accommodated  easily,  such  as  larger  safety  glasses,  to
major  capital  improvements  that  can  be  years  in  the  making,  if  they  happen  at  all.

Properly  supplying  employees  works  in  the  company's  favor  in  two  ways.  From  a  purely
functional  perspective,  having  the  right  tools  makes  a  job  safer,  easier,  and  more  productive.
"The  first  thing  we  think  is  safety,"  says  Wetten.  "We  always  ask  ourselves,  'What  are  the  risks?'
We  work  with  high  temperatures.  We  work  with  flammables,  such  as  gasoline.  We  work  with
oxygen.  The  equipment  we  have  should  be  the  best  we  can  get."

Equally  important,  the  employee's  perception  that  the  company  backs  him  up  with  the
equipment  he  wants  and  needs  serves  as  a  powerful  psychological  motivator.  "This  is  a
company  focused  on  its  people,  which  makes  me  feel  confident  about  my  job,"  says  Dos
Santos.

Consider  the  gloves  worn  by  the  "slivers,"  the  employees  at  Rio  Claro  who  fix  interruptions  in
the  flow  of  filaments  from  the  forming  stations  onto  spools  one  floor  below.  Without  gloves,
the  employees  risk  getting  their  hands  punctured  by  small  shards  that  break  off  the  speeding
fibers.  With  gloves,  they  have  more  difficulty  feeling  the  filaments,  which  are  only  10  to  15
microns  wide  --  about  the  width  of  a  human  hair.

"The  first  gloves  we  had  weren't  comfortable,  so  the  safety  department  provided  gloves  that
we  like,"  says  Rogerio  Nodari,  a  sliver  at  the  plant.  "I  need  to  feel  the  strings  and  to  feel  safe.
Little  things  like  this  make  a  huge  difference  for  us."  Dos  Santos,  who  is  experimenting  with  a
new  type  of  glove,  agreed.  "The  gloves  allow  you  to  do  your  work  better,  [while]  not  being
worried  about  injuring  your  hands."

Slivers  carry  a  small  red  metal  tool  that  resembles  a  comb.  They  use  this  tool  to  separate  the
fibers  while  rethreading  the  machinery.  Having  just  the  right  size  with  the  right  spacing
between  the  teeth  makes  the  job  easier.  "We  are  always  experimenting  with  different  combs,"
says  Wetten.

They  needed  to  find  a  similar  balance  for  the  wand  they  use  to  blow  air  over  the  holes  when
rethreading,  says  forming  specialist  operator  Valdemir  Pistarino.  A  small  wand  they  tried  didn't
have  enough  force  to  clear  extra  molten  glass  from  the  holes.  A  large  one  had  too  much  force.
One  in  between  worked  just  right.  It  was  further  improved  by  fitting  it  with  a  circular  shield
above  the  handle  to  block  heat  from  the  glass  above.  "It  has  evolved  into  a  tight  process  of
collaboration  between  the  employees  and  the  managers,"  says  the  operator.



Fighting  for  power

Asked  about  other  pieces  of  equipment  that
make  his  job  easier,  Dos  Santos  stands  up  and  grabs  the  leg  of  his  pants,  showing  the
reinforcement  at  the  knee.  "We  do  a  lot  of  kneeling  in  this  job,"  he  says.  "The  extra  padding
here  makes  it  more  comfortable."

Workers  are  required  to  carefully  monitor  the  temperature  inside  the  furnace.  This  was  once
accomplished  with  an  optical  thermometer  that  had  to  be  aimed,  like  a  telescope,  through  a
small  doorway  in  the  furnace  at  various  locations  inside.  It  was  not  dangerous,  but  the  heat  is
intense  and  quickly  becomes  uncomfortable.  Managers  at  the  plant  found  an  infrared
thermometer  that  allows  the  readings  to  be  taken  faster.  "We  take  good  care  of  the  people  so
they  take  good  care  of  the  furnace,"  says  Wetten.

Just  as  small  refinements  to  the  team's  everyday  materials  and  equipment  can  dramatically
improve  their  safety  and  comfort,  modest  changes  to  the  process  multiply  over  time.  One  of
the  ways  the  Rio  Claro  employees  demonstrate  their  engagement  is  by  looking  for  ways  to
increase  the  plant's  production.

"The  greatest  percentage  of  ideas  is  related  to  production  improvement,"  says  Wetten.
"Normally,  it's  a  small  modification  that  makes  a  big  difference  in  the  production.  We  run  24
hours  a  day,  30  days  a  month,  12  months  a  year,  so  a  small  improvement  can  make  a  big
difference  at  the  end  of  the  year."  Dos  Santos  adds,  "We  all  know  that  if  the  company
prospers,  it's  better  for  us."

It's  not  unusual  for  a  workgroup  to  have  one  or  more  Second  Element  issues  that  can  be  fixed
only  with  the  authority  or  money  from  corporate  headquarters.  In  Rio  Claro,  the  biggest  issue
that  defies  a  local  solution  is  the  electrical  supply.  The  thunderstorms  of  the  Brazilian  summer
produce  lightning.  Lightning  causes  power  outages.  And  besides  raw  materials,  the  one  thing
the  furnace  needs  to  keep  operating  is  power.

The  fiberglass  facility  is  wired  to  Rio  Claro's  municipal  power  grid.  It  lacks  its  own  generating
station  or  a  separate  line  from  the  city's  generators.  "If  someone  hits  a  power  pole  in  town,  it
can  knock  out  our  power,"  says  Wetten.

Djalma  Altarugio,  a  forming  engineer  at  the  plant,  estimates  that  80%  of  the  fluctuations  in
production  are  due  to  power  outages.  "When  we  have  a  power  failure  --  just  one  minute  or  two
minutes  or  30  seconds  --  the  temperature  of  the  glass,  which  we  control  so  carefully,



decreases,"  he  says.

Depending  on  the  length  of  the  power  outage,  it  can  take  hours  or  days  to  return  the  furnace
to  full  temperature,  taking  with  it  the  plant's  efficiency  and  production  ratios.  When  properly
running,  the  plant  can  convert  more  than  90%  of  its  raw  materials  into  finished  fiberglass.  But
when  the  power  dies,  efficiency  drops  with  it.  "It's  a  serious  problem,"  says  Altarugio.

As  bad  as  a  power  outage  is  for  production,  nothing  better  demonstrates  the  teamwork  of  the
group.  Everyone  remembers  when  the  power  went  out  and  stayed  out  on  Christmas  Eve  in
1998.  Workers  who  were  not  at  the  plant  knew  there  was  a  problem  when  the  power  went  out
at  their  homes.  "The  guys  left  their  houses  and  their  families,  and  they  came  to  the  plant  to
restart  the  operation,"  says  Altarugio.

"Everyone  who  was  in  town  immediately  went  to  the  plant  because  they  knew  how  critical  it
was  to  keep  that  furnace  working;  they  also  knew  how  hard  a  job  it  was  for  their  peers  to  get  it
back  up  and  running,"  says  Wetten.

The  Christmas  Eve  power  outage  was  a  particularly  bad  one.  Electricity  was  not  restored  for
three  hours.  The  furnace  had  recently  been  rebuilt  and  improved,  and  therefore,  the  workers
were  not  completely  familiar  with  its  vulnerabilities.  One  of  the  pipes  that  carries  molten  glass
cooled  to  the  point  that  the  glass  within  it  hardened.  It  took  three  days  to  resume  normal
operations;  soon  after,  the  company  added  special  heaters  to  the  points  in  the  system  most
susceptible  to  rapid  cooling.  "We  learned  a  lot  in  that  experience,"  says  Wetten.

Although  outages  rarely  last  as  long  as  the  one  on  Christmas  Eve,  power  interruptions
continue  to  occur,  requiring  the  employees  to  scramble  into  action.  Wetten  points  to  a  graph
that  displays  fluctuations  above  and  below  the  conversion  efficiency  goal.  There  is  a  distinct
seasonal  nature  to  the  graph  --  high  through  much  of  the  year,  but  consistently  lower  in
January  and  February,  the  middle  of  the  Brazilian  summer.

When  the  power  stops,  the  first  priority  is  to  fire  up  a  diesel  generator  that  supplies  just
enough  electricity  and  heat  to  avoid  catastrophic  problems,  but  nowhere  near  the  10
megawatts  that  the  facility  consumes  at  full  power.  "The  furnace  is  held  tight  by  the  expansion
of  the  heat  inside,"  says  Wetten.  If  it  were  cooled  too  much,  would  it  contract  or  collapse?
"Both!"  he  says.

Different  procedures  kick  in  as  the  outage  continues,  all  designed  to  maintain  the  heat  in  the
furnace  and  keep  the  glass  fluid.  Unless  operators  act  quickly,  a  power  outage  that  lasts
longer  than  10  or  15  minutes  can  cause  serious  damage  to  the  furnace.  With  a  fast  and



coordinated  response,  the  plant  can  make  it  through  an  extended  outage,  but  there's  only  so
much  the  workers  can  do.  "After  that,"  says  the  manager,  "there's  nothing  we  can  do  but  cry."

When  the  power  comes  back  on,  a  thousand  blinking  alarms  demand  attention.  "This  is  where
commitment  and  employee  actions  are  so  important,"  says  Wetten.  "You  have  the  procedures,
but  every  power  failure  is  different."

Showing  commitment  by  being  there

In  2006,  Owens  Corning's  headquarters  in  Toledo,  Ohio,  approved  the  construction  of  an  on-
site  power  substation  to  eliminate  the  interruptions.  Like  many  managers  who  can't
immediately  fix  a  problem  beyond  their  control,  Wetten  had  to  mix  commiseration  with
determination  to  maintain  the  engagement  levels  of  his  employees  while  waiting  for  the
substation.

"The  key  to  overcoming  the  lack  of  certain  equipment  is  to  show  my  commitment  to  my
people  by  being  there  with  them  during  times  of  need,  like  the  Christmas  Eve  power  outage,"
he  says.  "This  is  how  I  gain  their  respect,  not  by  being  their  boss."

"The  high  level  of  team  commitment  makes  me  confident  about  my  work,"  says  Pistarino.
"People  are  committed  to  quality.  It's  not  about  giving  orders  or  taking  orders.  It's  about
knowing  what  to  do."

Wetten  says  that  his  view  of  equipping  employees  is  guided  by  a  threefold  hierarchy  of
imperatives.  At  the  top  is  employee  safety,  so  he  is  always  looking  for  ways  to  protect  his
workers  from  the  inherent  dangers  of  the  furnace,  hot  or  sharp  glass,  or  falls  and  falling
objects  that  could  occur  in  a  multistory  industrial  site.

The  second  priority  is  avoiding  damage  to  the  facility  --  the  kinds  of  complications  they  fight
when  the  power  goes  out.  "The  impact  of  the  failure  of  the  furnace  is  serious  for  the  company,
but  safety  is  unconditional,"  says  the  manager.

For  all  the  emphasis  on  production,  it  comes  third.  So,  for  example,  requiring  the  slivers  to
wear  gloves  means  that  they  rethread  a  forming  station  more  slowly  than  they  would  if  they
could  feel  the  thin  fibers  with  their  bare  hands.  But  working  without  gloves  is  not  as  safe.



Wetten  also  tells  employees  to  trust  their  gut
instincts  to  avoid  an  accident.  "If  you  are  not
comfortable  to  do  a  job,  you  should  not  do  it.
And  you  should  talk  to  your  boss,"  he  says.
"We  encourage  people  to  analyze  everything
they  do  to  ensure  it  is  safe."

In  the  past  several  years,  the  facility  has  added  a  small  tool  elevator  to  avoid  the  possibility  of
a  worker  falling  with  or  dropping  a  heavy  tool  as  he  climbs  the  stairs  between  levels.  Heat
shields  have  been  added  between  the  molten  glass  and  the  platforms  where  the  workers
stand  to  reduce  their  exposure  to  infrared  rays.  "There  is  a  huge  difference  between  having
the  shield  and  not  having  it,"  says  Pistarino.

The  emphasis  on  the  right  tools  and  safety  has  special  meaning  for  Pistarino.  "I  almost  lost  my
foot  in  a  prior  job,"  he  says.  "If  you  don't  request  the  equipment  that  is  necessary,  you  are
contributing  to  a  lack  of  safety.  Every  time  you  see  a  problem,  it's  a  potential  accident,  and  you
should  immediately  communicate  it  to  your  manager."

Believing  there  was  too  large  a  gap  between  the  forming  stations,  where  hot  glass  becomes
fibers,  and  the  winding  stations  one  floor  below,  employees  and  managers  collaborated  on
the  design  for  bright  yellow  metal  grids  that  are  now  bolted  into  the  concrete  floors  at  each
station.  As  a  35-year-old  facility,  Rio  Claro  may  not  have  the  latest  technology,  says  Wetten,
but  they  work  hard  to  upgrade  and  improve  what  they  do  have.

In  other  settings,  managers  frequently  say  they  manage  Second  Element  concerns  partly  by
making  individual  accommodations  for  employees.  For  example,  they  allow  employees  to  pick
the  cell  phone  that  works  best  for  them  from  a  variety  of  choices  or  modify  the  standard
software  on  a  laptop  computer  to  meet  the  working  style,  talents,  or  work  demands  of  each
employee.

Wetten  does  not  have  that  luxury.  "We  work  in  shifts,  so  we  have  a  lot  of  employees  doing  the
same  thing  with  the  same  tools,"  he  says.  "We  try  to  have  all  the  procedures  well  defined.  We
try  to  find  a  consensus.  There  is  no  way  to  try  to  adjust  for  each  person."

Instead,  a  group  of  operators  meets  once  a  month  to  discuss  concerns  and  ideas  about  how
to  make  the  plant  work  better.  "They  are  responsible  for  receiving  information  from  other
operators,  checking  conditions  in  the  plant,  and  finding  improvements  or  making  suggestions
to  avoid  incidents  in  our  area,"  says  Altarugio.  "Based  on  a  report  from  this  team,  we  decided
to  install  the  grills  between  the  forming  and  winding  levels."



"We  give  ideas,  and  the  company  responds,"  says  Nodari.

"This  is  a  company  focused  on  its  people,"  says  Dos  Santos,  "which  makes  me  feel  confident
about  my  job.  Most  important  is  knowing  I  am  going  to  return  to  my  family  at  the  end  of  the
shift  without  a  scratch."

Through  the  power  outages  and  the  collaboration  on  better  ways  to  work,  the  team  at  Rio
Claro  has  built  a  strong  level  of  employee  engagement.  They  have  learned  that  although  they
may  not  be  able  to  rely  on  the  power  supply,  they  can  rely  on  each  other,  particularly  in  an
emergency.  "The  employees  are  very  committed  to  the  plant,"  says  Altarugio.  "In  my  opinion,  it
is  the  best  feature  of  our  plant."

Because  an  outage  can  compromise  the  team's  ability  to  reach  its  production  goals  for  the
entire  month  --  and  because  they  have  a  high  degree  of  ownership  of  those  goals  --  says
Wetten,  they  display  a  strong  professional  ethic  during  the  outages.  "I  love  what  I  do  every  day
because  I  always  have  a  challenge.  You  don't  come  to  Owens  Corning  thinking  about  a  lack  of
equipment,  because  it's  all  here,"  says  Pistarino.  That  feeling  helps  fuel  their  commitment  to
each  other.

"O  time  veste  a  camisa!"  he  says,  employing  a  Brazilian  soccer  metaphor  for  a  unified  and
proud  team.  Translated  literally,  it  means,  "The  team  wears  the  jersey!"
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