
Lean Thinking 
Sistema Toyota de Produção 

Vinícius Cardoso 



Lean Thinking 
Benefícios – Crescimento Toyota 
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Toyota iniciou 
com Lean 
em1950  	


2005 1970 2007 

GM  GM  GM  Toyota 

Ford  Ford  Toyota  GM 

Chrysler  Chrysler  Ford  VW 

Studebaker  VW  Renault  Ford 

Nash  Fiat  VW  Hyundai 

Kaiser - Fra.  Toyota  DaimlerC  PSA 

Morris  Nissan  Honda  Honda 

Hudson  Renault  Hyundai  Nissan 

Austin  BL  PSA  Fiat 

Renault  Peugeot  Fiat  Suzuki 

GM pediu 
concordata 
em 2009, 

enquanto a 
Toyota 

mantém os 
melhores 
lucros na 
indústria 



Fonte: Liker (2005). 

Uma	
  nova	
  filosofia,	
  uma	
  mudança	
  
de	
  mentalidade	
  

“No	
  pain,	
  no	
  gain!”	
  
“Se algum problema ocorre na produção 
com fluxo unitário de peças, toda a linha 

fica paralisada. Neste sentido, é um 
péssimo sistema de produção. Mas quando 

a produção é interrompida, todos são 
obrigados a resolver o problema 

imediatamente. Assim, os membros da 
equipe têm que pensar e pensando se 

desenvolvem e se tornam melhores como 
funcionários e como pessoas” 

Teruyuki Minoura, ex-presidente da 
Toyota América do Norte. 

O dia da 
mudança 

O dia 
seguinte à 
mudança 



A	
  Casa	
  do	
  Sistema	
  Toyota	
  de	
  Produção	
  



O	
  que	
  é	
  ser	
  “enxuto”?	
  
Busca	
  permanente	
  de	
  redução	
  e	
  eliminação	
  de	
  desperdícios	
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Just	
  In	
  Time	
  
kanban,	
  produção	
  puxada	
  e	
  gestão	
  à	
  vista	
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Demanda 



Just	
  In	
  Time	
  
fluxo	
  conNnuo,	
  lote	
  de	
  transferência	
  unitário	
  



Layout	
  
Celular	
  
(Células	
  de	
  
Manufatura)	
  



Células	
  de	
  Manufatura	
  



Just	
  In	
  Time	
  
takt	
  =me,	
  ritmo,	
  pulso	
  



Just	
  In	
  Time	
  
takt	
  =me,	
  ritmo,	
  pulso	
  



Estabilidade(Heijunka)	
  



Single	
  Minute	
  Exchange	
  of	
  Dies	
  (SMED)	
  

“Com esta melhoria o tempo de setup passará 
de 15 minutos e meio para 7 minutos, o que 
representa um ganho de mais de 50%.” 

http://paginas.fe.up.pt/~ee06136/apresentacao.php  



Jidoka	
  
Poka-­‐yoke	
  +	
  Harmonização	
  Homem-­‐Máquina	
  

1-­‐	
  Detectar	
  a	
  anormalidade.	
  
2-­‐	
  Parar.	
  
3-­‐	
  Consertar	
  ou	
  corrigir	
  a	
  
condição	
  imediatamente.	
  
4-­‐	
  Invescgar	
  a	
  causa	
  raiz	
  e	
  
instalar	
  uma	
  contramedida.	
  





CASOS	
  
Aplicações	
  de	
  conceitos	
  e	
  práccas	
  de	
  Manufatura	
  Enxuta	
  (Lean)	
  



Lean	
  Healthcare	
  
"Pacents	
  are	
  not	
  cars,	
  and	
  providing	
  
good	
  clinical	
  care	
  involves	
  
compassion	
  and	
  empathy	
  as	
  well	
  
as	
  cogni:ve	
  and	
  organisa:onal	
  
skills.	
  Acknowledging	
  that,	
  it	
  is	
  scll	
  
possible	
  to	
  conceptualise	
  pacent	
  
journeys	
  as	
  lengthy	
  sequences	
  of	
  
specific	
  transformacve	
  steps	
  strung	
  
along	
  de-­‐facto	
  produccon	
  lines	
  spread	
  
throughout	
  hospitals	
  and	
  
healthservices.	
  Lean	
  thinking	
  is	
  not	
  
about	
  influencing	
  the	
  content	
  of	
  
those	
  moments	
  when	
  pa:ents	
  
and	
  staff	
  are	
  in	
  contact.	
  It	
  is	
  
about	
  giving	
  more	
  :me	
  for	
  those	
  
moments,	
  making	
  them	
  easier	
  to	
  
perform	
  and	
  less	
  prone	
  to	
  error,	
  by	
  
simplifying	
  sequences,	
  making	
  what	
  
has	
  to	
  be	
  done	
  more	
  transparent,	
  
removing	
  re-­‐duplicacve	
  and	
  
unnecessary	
  steps,	
  and	
  making	
  hard-­‐
to-­‐perform	
  steps	
  easier	
  to	
  get	
  right.”	
  

Ben-­‐Tovin	
  et	
  al.	
  (2007)	
  



Caso:	
  Clearview	
  Cancer	
  Ins=tute	
  (CCI)	
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Lab work is where blood is drawn and analyzed to ensure patients are able  
 
 
 
 
 
 
 
 
 
Reducing Waiting 
Lab work is where blood is drawn and analyzed to ensure patients are able to receive 
treatment, and nearly all CCI patients (98 percent) require lab work. A process 
improvement implemented in the previous facility was to have patients go immediately 
for lab work, and, in the new facility, that concept was extended through design and the 
placement of the lab at the front entrance. While getting their lab work, patients also are 

CCI Typical Patient Flow (Before)

3rd floorE

RW
V

P
NW

T

S

2nd floor

1st floor

2nd floor

1st floor

3rd floor

R
P

E

E

E

E

W

E: Elevator, R: Reception, W: Waiting, P: Phlebotomist (blood draw), V: Vitals 
(Temp, Pressure, etc), P: Physician, N: Nurses, T: Treatment (slow medication 
infusion), S: Scheduling 

Hospital Building Parking Deck 

Patient Walking, Patient in Car, Patient in Elevator 

1st floor

P

RV
P

N
S

T

CCI Typical Patient Flow (After)

New CCI Building

R: Reception, W: Waiting, P: Phlebotomist (blood draw), V: Vitals (Temp, 
Pressure, etc), P: Physician, N: Nurses, T: Treatment (slow medication infusion), 
S: Scheduling 

Patient Walking, Patient in Car

www.lean.org  Lean Enterprise Institute 3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Lab work is where blood is drawn and analyzed to ensure patients are able  
 
 
 
 
 
 
 
 
 
Reducing Waiting 
Lab work is where blood is drawn and analyzed to ensure patients are able to receive 
treatment, and nearly all CCI patients (98 percent) require lab work. A process 
improvement implemented in the previous facility was to have patients go immediately 
for lab work, and, in the new facility, that concept was extended through design and the 
placement of the lab at the front entrance. While getting their lab work, patients also are 

CCI Typical Patient Flow (Before)

3rd floorE

RW
V

P
NW

T

S

2nd floor

1st floor

2nd floor

1st floor

3rd floor

R
P

E

E

E

E

W

E: Elevator, R: Reception, W: Waiting, P: Phlebotomist (blood draw), V: Vitals 
(Temp, Pressure, etc), P: Physician, N: Nurses, T: Treatment (slow medication 
infusion), S: Scheduling 

Hospital Building Parking Deck 

Patient Walking, Patient in Car, Patient in Elevator 

1st floor

P

RV
P

N
S

T

CCI Typical Patient Flow (After)

New CCI Building

R: Reception, W: Waiting, P: Phlebotomist (blood draw), V: Vitals (Temp, 
Pressure, etc), P: Physician, N: Nurses, T: Treatment (slow medication infusion), 
S: Scheduling 

Patient Walking, Patient in Car

www.lean.org  Lean Enterprise Institute 4 

registered  into  the  institute;;  wherever  the  first  point  of  contact  is  for  a  patient,  they’re  
automatically registered and their flow set in motion.  
 
“Lab  is  a  rate-limiting  factor,”  says  Horton.  “The  doctor  can’t  make  any  decisions  until  
he  has  lab  results.”  The  lab  work  is  completed  while  the  patient  moves  to  a  reception  area  
where  they’re  greeted  and  vital  signs  checked  prior  to  entering  a  “pod”  (a cluster of exam 
rooms, a dictation room, and physician support services) to see their physician. This is 
unlike many healthcare facilities where patients wait to see their physician, only to be 
sent to the lab and then back to the doctor where they wait (again) for the lab work to 
arrive.  
 
“Certainly  by  the  time  they’re  in  the  [exam]  room,  the  laboratories  are  already  run  and  
available,”  says  Dr.  Schreeder.  “We’ve  overlapped  those  processes,  and  that’s  helped.”   
 
Two physicians each use four pods (eight physicians total), and the layout of every pod is 
standardized.  Horton  says,  “Every  piece  of  equipment  is  exactly  the  same  so  that  we  can  
move our staff back and forth, and medical records and central [personnel] will know 
where  things  are.”  Exam  rooms  previously  were  arranged  in  rows  down  a  hall, and 
whatever room was open is where a patient would be placed and their physician 
instructed to go. The layout had physicians moving from room to room, often from one 
end of the hall to the other and then back again as they examined patients, gave dictation, 
or worked with a physician assistant. The pods position exam rooms in a pseudo-cellular 
manner so that they are adjacent to dictation areas and the physician assistants (see Pod 
Flow diagrams below).  
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A real-time central system is being implemented to collect and disseminate patient 
information to physicians and staff as the patient moves through the institute. For 
example, physicians will access patient files electronically in their pods via Blackberry 
handheld devices. Most of the electronic information flow is in place, except patient 
charts, which are still currently paper-based.  
 
Once at the pod, the physician examines the patient, prepares their chemotherapy order, 
readies the patient to leave the exam room, and then begins dictation. The patient 
proceeds to scheduling, and a non-physician employee takes the patient chart and the 
chemotherapy  order  to  admixture  (a  process  point  that  Dr.  Schreeder  describes  as  still  “a  
weak  link  in  the  system”  that  electronic ordering will fix, enabling first-in, first-out of 
orders and further reducing patient time at CCI).  
 
Quality Checks 
The chemotherapy admixture is prepared in a biologically safe hood room according to 
the  physician’s  order,  and  then  reconciled  with the order and with billing — a quality 
control check to help ensure that the drug ordered was indeed the drug given and then 
subsequently billed appropriately. The institute is planning to photograph and log every 
drug-delivery syringe alongside the drug’s  barcode.  This  real-time electronic check — 
and record of the check — will enable a nurse administering the chemotherapy to see that 
the two components match. Currently, and as in most oncology centers, the reconciliation 
of drug and syringe is performed manually treatment by treatment, with no historical 
record that the check was made.  
 
Meanwhile, as the chemotherapy is being mixed, the patient has moved from the exam 
room  and  to  the  scheduling  department.  “We  found  two  time-consuming things that keep 
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Caso Medifar 
Desenvolvimento de Produto em uma empresa de confecção. 



O contexto competitivo do Caso 
Identificação de 
problemas 
•  Grandes fornecedores, 

grandes clientes. 
–  Poder de barganha 

baixo, margem baixa 

•  Operação intensiva em 
mão-de-obra (costura). 
–  Custo significativo 

•  Perda sistemática de 
pedidos 

Análise dos 
problemas 
•  Critério de compra do 

cliente: 
–  Primeiro a chegar com 

mostruário de alto nível 
lidera a coleção 

•  Desenvolvimento de 
produto lento 
–  Concorrentes: 15 – 20 

dias 
–  Tempo vigente: 20 – 40 

dias 



Briefing 

Avaliação de 
Modelos 

Croquis 

Moldes 

Mostruário 

Cliente 

20 a 40 dias 

Diretor 
Comercial 

Diretor 
Comercial Estilista 

Estilista 

Estilista Modelista 

Modelista Costureira 

Processo de 
Desenvolvimento de Produto 

ANTES 
!  Estilista 

"  Autônomo, considerado 
‘externo’ 

"  Interações esporádicas com 
Diretor Comercial e 
Modelista 

!  Excesso de ‘revisões’ 
"  Erros de interpretação das 

tendências da moda 

"  Erros de modelagem 
(manufaturabilidade) 

De-briefing 

Diretor 
Comercial Estilista 



Processo de 
Desenvolvimento de Produto 

DEPOIS 
Croquis 

Briefing 

Ajuste de 
Croquis 

Moldes 

Mostruário 

< 8 dias 

Diretor 
Comercial Estilista 

Estilista 

Estilista Modelista 

Modelista Costureira 

Cliente 

Diretor 
Comercial 

Estilista 

Eventos 

!  Estilista contratado 
"   Parte do time de P&D 

"   Aprendizado com Diretor 
Comercial 

"   Aprendizado com 
Modelista 

!  Bases de conhecimento 
"   Tendências da Moda 

"   Croquis 

Croquis 

Croquis 

Tendências 



Bom	
  livro	
  para	
  se	
  familiarizar	
  com	
  o	
  assunto	
  

Shigeo	
  Shingo	
  
•  8	
  de	
  janeiro	
  de	
  1909	
  —	
  14	
  de	
  

novembro	
  de	
  1990	
  

•  Seus	
  estudos	
  o	
  levaram	
  ao	
  
desenvolvimento	
  do	
  Sistema	
  
Toyota	
  -­‐	
  em	
  conjunto	
  com	
  Taiichi	
  
Ohno,	
  e	
  do	
  SMED	
  (Single	
  Minute	
  
Exchange	
  of	
  Die)	
  por	
  ele	
  
concebido	
  

•  Criou	
  e	
  formalizou	
  o	
  Sistema	
  de	
  
Controle	
  de	
  Defeito	
  Zero,	
  o	
  qual	
  
ressalta	
  a	
  aplicação	
  dos	
  Poka-­‐
Yoke,	
  também	
  criado	
  por	
  Shingo	
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