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Preface

TOYOTA IS ADMIRED WORLDWIDE for its quality,
efficiency, and the legendary Toyota Production System ('TPS).
Yet behind the production lines lies a lesser-known engine of
its success: a systematic, disciplined approach to innovation.
From the launch of the Prius—the world’s first mass-produced
hybrid car—to today’s pursuit of solid-state batteries and
hydrogen power, Toyota has consistently transformed
long-term vision into market-shaping technologies. Unlike
Silicon Valley “moonshots” or the trial-and-error strategies of
many Western automakers, Toyota innovates through a
repeatable system grounded in philosophy, leadership, and
rigorous process.

In this book, I explore the principles and practices that make
Toyota a global innovation powerhouse. You will learn how the
Chief Engineer System empowers individuals to drive radical
innovation, why Set-Based Concurrent Engineering accelerates
development while reducing risk, and how Toyota balances
Kaizen (incremental improvement) with Kakushin (radical
breakthroughs). I also provide an insider’s perspective on the
Prius Project (1993-1997) and its profound global impact,
as well as insights into what Toyota’s approach signals for the
future of electric vehicles, hydrogen technology, and
autonomous systems.



Whether you are a business leader, entrepreneur, engineer, or
innovation strategist, this book offers a rare, practical window
into  Toyotas  systematic, repeatable  process  of
innovation—and how its principles can be adapted to your

own organization.

I am Dr. Mohamed Hamed Ahmed Soliman, a professor of
industrial and systems engineering and a long-time researcher
in automotive innovation. I am also the author of the Toyoza
Production System Concepts series, the Future of Automotive
Engineering series, and the Lean Foundation & Advanced AI
Applications series. Through this work, I aim to bridge the gap
between world-class manufacturing, engineering, and strategic
innovation, providing actionable insights for leaders and

practitioners alike.



Chapter 1: Philosophy of Innovation
at Toyota



Introduction: Innovation, Toyota-

Style

WHEN THE WORD “INNOVATION” is mentioned,
names like Apple, Tesla, or Google usually dominate the
conversation. These companies are seen as bold risk-takers,
pushing boundaries with disruptive technologies. Toyota, on
the other hand, is rarely the first brand people think of. Instead,
Toyota is often associated with words like quality,

dependability, and efficiency.

Yet, Toyota is one of the most innovative companies in the
history of mobility. It has repeatedly reshaped the auto
industry with breakthroughs like the Prius (the world’s first
successful hybrid car), advanced safety systems, lean
manufacturing, and, more recently, hydrogen fuel-cell vehicles.
Unlike Silicon Valley, Toyota does not chase innovation for
attention or stock price. Instead, it treats innovation as a
discipline embedded in philosophy, developed patiently over

decades.

The secret lies in how Toyota views innovation not as a random
spark of genius, but as a systematic outcome of culture,
processes, and leadership.



Kaizen vs. Kakushin: Two Paths of
Innovation

TOYOTA’'S PHILOSOPHY distinguishes between two

distinct but complementary modes of innovation:

« Kaizen (2£3): Continuous incremental
improvement.

° Every employee, from assembly-line worker
to senior engineer, is expected to look for
ways to make processes better, safer, and
more efficient.

o Example: A worker may suggest moving a
tool 30 cm closer to reduce wasted motion.
A small change, but multiplied across
thousands of workers, it yields enormous
gains in efficiency.

o Over decades, Kaizen made Toyota the
benchmark for quality and productivity
worldwide.

« Kakushin (#37: Radical, breakthrough innovation.

° These are major technological or conceptual
leaps. Unlike Kaizen, Kakushin does not
happen every day—it requires vision,
resources, and bold leadership.

o Example: The Prius project in the early
1990s was Kakushin. Instead of improving
an existing gasoline engine, Toyota created
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