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Preface

Product design and development can be understood as some kind of  
information-based factory performing the product development process (PDP). 
The goal of the PDP was to create a concept or design for producing a product, 
which reduces risk and uncertainty while gradually developing a new and error-free  
product, which can then be realized by manufacturing, selling, and delivering to the 
customer. PDP itself is people-based, complex, and nonlinear, with high ambiguity 
and uncertainty. Consequently, a wide spectrum of variables can affect its success, 
and not surprisingly, over time, over budget, and low quality are commonplaces on 
PDP.

Through this book, we aim to present a series of high-performance product 
design and development best practices that can support creating or improving a 
product development organization. Rather than being a book about Toyota or any 
other company applying lean, this book is strongly rooted in the lean philosophy 
and includes discussions of systems engineering, design for X (DFX), agile devel-
opment, integrated product development, and project management.

The “Lean Journey” proposed herein takes a value-centric approach, where 
the lean principles application to PDP let the choice of tools and methods emerge 
from the observation of the particularities of each company. Therefore, learning 
lean product development (LPD) is not about learning tools, but rather understand-
ing how to apply the philosophy. Indeed, the lean journey is about mind-set and 
culture change rather than adopting tools and techniques. Many of the tools and 
techniques already in use in your company might be used in the lean way.

The scope of the book includes university students majoring in engineering 
and professionals working in the various fields of engineering as well as in related 
fields outside of engineering.

We have been using the book’s contents to teach a “lean product development” 
course to graduate students in engineering for the past six years. Based on this 
success, we intend to reach Product development and lean product development 
university courses at the graduate and undergraduate levels as well.
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Since the design and development of products is the aim of most engineering 
areas, we target engineering courses in a broad sense, both undergraduate and 
graduate.

Also, the growing trend of lean makes the book suitable to summer courses 
and short courses that aim practitioners and people interested in applying the lean 
product development techniques in their daily use. In this case, we can reach a 
broader audience than engineers since product development is a multidisciplinary 
endeavor. Particularly, we have a close relation with business and marketing pro-
fessionals, since they also deal with introducing the right product into the market.

Indeed, during the past six years, we taught people with backgrounds in engi-
neering (mechanical, electrical, mechatronics, software, and chemical) and those 
in related fields such as business, logistics, industrial design, Web site design, and 
law.

The light, straightforward, and practical narrative makes the book suitable to be 
read by companies’ executives that are interested in better understanding how the 
lean philosophy suits the development of products, services, and products as ser-
vices in their particular companies.

We strongly believe that the book’s practical approach is accessible to this 
broad audience.

We would like to thank some people without whom this book would not be fea-
sible: the support from the Brazilian Air Force, particularly from Ricardo Ferreira 
Gomes dos Santos (Colonel) and Carlos Vuyk de Aquino (Brigadier), who believed 
that knowledge should be shared, thus allowing Marcus dedicating some of his 
working time to the book writing; the good discussions about product develop-
ment, systems engineering, and lean topics with Prof. Warren Seering (MIT),  
Dr. Eric Rebentisch (MIT), Dr. Geilson Loureiro (INPE), and Dr. Juan Jauregui 
Becker (University of Twente); the very interesting and live conversation on 
integration concepts, which were held with Prof. J.R. Hewit (Loughborough 
University) and Prof. M.M. Andreasen (Technical University of Denmark); and 
ITA’s lean product development course attendees (classes 2011–2016), once 
through the interaction with them the book was shaped. Particularly, from class 
2015, we would like to thank Priscila Malaguti Guerzoni who co-authored Chap. 
14 and Wesley Rodrigues de Oliveira and André Vinicius Santos Silva, who co-
authored Chap. 15. We would like to thank all the researchers of the Competence 
Center of Manufacturing at ITA (CCM/ITA), a laboratory that hosts strategic pro-
jects with industrial partners and that applies successfully the concepts presented 
herein. Last but not least, a special thanks to Marcus’ children João Pedro and Anna 
Clara, who prepared Figs. 2.18, 7.5, and 7.6 and Figs. 3.7, 4.6, and 7.2, respectively.

Finally, we acknowledge the work from all the cited authors whose research 
created the necessary foundation to the work presented here. We highlight that 
every effort was made to find holders of copyrights and publishers will be happy 
to correct errors or omissions in future editions.
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