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DPMENT PROCESS SEEMS EXTRAORDI­

HOW TO MAKE BETTER CARS MORE 

~gers delay decisions and give suppli­
us protorypes. The authors examine 
;," a method prevalent at Toyota bur 
'Ota designers chink about secs of de-
1acive iteratively. They gradually nar­
,n. Through extensive research, case 
argument - char chis apparently in­

most efficient developer of autos. ± 
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industry has been its abiliry to bring new, high­

qualiry produces rapidly co marker. Simultaneously de­
signing a produce and its manufacturing system (often 
referred to as concurrent or simultaneous engineering of 
overlapping casks) is generally seen as the salient charac­
teristic of chis competitive edge; Toyota, the most suc­
cessful Japanese automotive company, is credited as one 
of the originators of concurrent engineering (CE). 1 To 
compete, U.S. companies have implemented CE, largely 
through organizational design, creating highly structured 
design processes and mulcifunccional, often collocated, 
design reams, with incense communication among ream 
members, including supplier engineers.2 Several U.S. com­
panies (most notably, Chrysler and Ford) have reduced rhe 
length of the produce development cycle, in part through 
such organizational changes.3 

Our research has found, however, chat Toyota uses a 
relatively unscrucrured development process, its multidisci­
plinary teams are neither collocated nor dedicated, and, in 
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che case of suppliers, Toyota communicates intensively 
about product development with a smaller portion of ics 
supply base than do U.S. auro companies (bur Toyota sup­
pliers give their customer higher marks for communica­
tion effectiveness than U.S. suppliers give their aucomak­
ers). Moreover, while in most cases CE seeks to freeze 
specifications quickly, Toyota's engineers and managers cry 
to delay decisions and provide their suppliers with hard 
specifications very lace in the process. And, while conven­
tional concurrent engineering reduces the number of pro­
torypes, Toyota's suppliers seem to multiply prororypes, in 
some cases to an apparently absurd degree. 

The Second Toyota Paradox 

In our view, che first Toyota paradox is its production sys­
tem, which includes delivering just-in-rime; breaking pro­
duction into !ors far below "minimum economical order 
quamiry" ; having each worker, rather than professional 
inspectors, check the previous worker's results; allowing 
any worker to stop the line and installing aucomacic line 
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