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Abstract. It’s one of the most popular and most misunderstood business concepts 
of our time. Since the term Lean Production was first popularized in 1990, lean 
has come to mean very different things to different people. In this paper, we go 
back to the origins of Lean Production - an alternative business approach 
pioneered by Toyota Motor Corporation - and present insights into how Toyota 
actually developed a learning system to gain competitive advantage through the 
continuous development of people, rather than simply designing and optimizing 
an efficient production system. We draw on our observations from Toyota plants 
around the world and our discussions with various Toyota sensei, and present a 
framework for understanding lean as a learning system, not a production system. 
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1 Introduction 

Lean Production has a research history spanning over 30 years. Yet, it is still a puzzle 
why some companies and CEOs who adopt Lean Productions tools and principles 
experience extraordinary business results, while others experience little or no 
improvement, at best exhibiting only marginal gains in operational performance. 
 
In the Machine that changed the World [1] the authors present Lean Production as a 
complete business system, consisting of five parts: Dealing with the customer, 
Designing the car, Running the factory, Coordinating the supply chain, and Managing 
the (lean) enterprise. Yet, Lean Production is still mostly associated with efficient 
production and operational excellence. Because the systematic learning practices of 
Toyota consist of tools and principles, it becomes easy for companies and CEOs who 
operate in the business paradigm of design-execute-optimize to turn these tools and 
principles into one-time improvements to their production system by interpreting Lean 
Production simply as a set of best practices that can be implemented to achieve 
operational excellence. 
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There are many different paths to new value creation, to realize products and services 
that will create value for both the customer and the producer. For example, one can 
introduce a product or service that is radically different to what has ever been offered 
before, and then optimize the delivery process for that particular product or service until 
defunct. On the other hand, it is possible to incrementally change an existing product 
to deliver more functionality at lower cost. Often, Lean is thought of as simply a method 
for optimizing flow in the design, manufacturing and delivery process, and has even 
been critiqued as a hinderance of innovation [2].  
 
In this paper we present Lean as a different paradigm, based on the assumption that 
Toyota asked themselves a different question from the outset. Instead of asking; “how 
do we optimize the design, manufacture and delivery of our products?”, they asked 
themselves; “how can we create, manufacture and deliver ever better products by 
learning and evolving from one change to another, always looking for the next step?” 
[3] This paper identifies four separate learning systems that each serve a different 
purpose. The basic questions underpinning these systems are: How to create a 
constantly evolving product line? What to keep and what to change when developing 
new products? How to constantly and consistently look for the next step? And how to 
make the managerial organization change its response as the company evolves? 
 
2 Literature Review 

After over 40 years of research into the operational and managerial practice of Toyota 
and 30 years of research on Lean Production there is an abundance of literature that 
presents these practices [cf. 3], the adoption of such practices into different companies 
or different industries [5, 6], how to implement these practices [7–9], what to expect 
from adopting them [10, 11], and how these practices influence worker conditions [12, 
13]. 
 
The research that has studied Lean Production and learning simultaneously has usually 
focused on the evolving understanding of Lean Production. For example, [14] describes 
the evolution of the understanding of Lean Production, concluding that a separation of 
the strategic and operational aspects of lean is needed. Another example is [15] which 
discusses the history of the International Motor Vehicle Program (IMVP) that gave rise 
to the term Lean Production, highlighting the key events of the development of car 
production and the major publications that chronicled them.  
 
There is also a body of research on organisational learning in general [cf. 16]. Some of 
this research was based on case studies of Japanese companies in the quality 
management tradition [17]. However, this body of research has not explicitly looked at 
the practices of Toyota as a system of organisational learning per se. 
 
Fujimoto, one of  the first researchers who studied lean as a learning system [18] 
described the evolutionary learning capabilities of the Toyota Production System, and 
how they built on the practices of American automakers and from their experiences 
with producing automatic looms. Toyota further developed a system that enhanced the 



learning capabilities of its people through smaller lot sizes, and the experimentation 
needed to develop in-house design and production capabilities [19]. 
 
By looking at Lean as a learning paradigm, the tools and techniques can be seen as 
accelerators for learning rather than as a means for achieving operational excellence, 
showing where and what we need to improve [20]. The improvements are realized by 
the people working in the system, not by the tools themselves. In fact, Some Toyota 
veterans refer to TPS as the Thinking People System - a system for continuously 
developing people through problem solving [21] placing greater emphasis on the 
suggestion that “Toyota makes people before they make products” [22].   
 
Toyota’s practices are both “hard”, allowing the company to constantly develop its 
technical know-how in design and manufacturing, and “soft”; an organisation open for 
criticism, where there is enthusiasm for improvements and a focus on developing 
employees [23]. These practices create a learning environment for self-testing and 
adoption [24] where the emphasis is not on process efficiency, but instead on 
developing the technical and creative skillsets of the company’s workers and managers 
– skillsets that are critical for sustained innovation [25]. The emphasis on learning is 
what drives innovation in both design, engineering and manufacturing, and what allows 
Toyota to align the organisation by engaging “all the people, all the time, everywhere” 
[26]. 
  
3 Research Design 

This is a conceptual paper based on an exploratory investigation of Toyota Motor 
Corporation (TMC), drawing new insights from the observations of the authors during 
site visits, from the available literature that describes Toyota’s business practices, and 
from semi-structured interviews with current and former company employees from 
various functions in the organization – including product planning, product 
development, production and quality management. In addition, we draw on our 
practical experience with lean implementations in various industries and companies 
worldwide.  

 
4 Lean as a Learning System with Four Distinct Sub-systems 

Through our research (as a process of discovery), we have gradually come to recognize 
lean as a learning system. In this process of discovery, four distinct sub-systems 
emerged, each serving a different purpose: 

• Product Planning (PP) system – how can we learn what products to improve 
or introduce next to make each customer a life-time customer? 

• Toyota Product Development System (TPDS) – how do we keep in touch 
with customers evolving needs and better understand what to keep and what 
to develop or discard in each product? 

• Toyota Production System (TPS) – How can we continuously look for the 
next step? 



• Total Quality Management (TQM) – How do we develop the management 
and back-office practices that are needed to support the other three learning 
systems? 

 
The Lean Product Planning system has more recently been exemplified by Apple, a 
company that, as if by clockwork, introduces new products each year in September. 
Some products will go through a full update of specifications and features, while others 
will have smaller, sometimes cosmetic changes made to them. Ever since Toyota and 
the other Japanese car companies decided to compete in all segments, as opposed to 
dividing the different market segments between them, Toyota has constantly sought to 
learn how to make a first-time customer a life-time customer; whereas other companies 
have sought to be efficient in their use of capital and assets by constantly looking to 
shed older products and / or move away from unprofitable market segments. Toyota 
has constantly evolved its range of products, while efficiency of capital and assets are 
driven by Value Analysis and Value Engineering (VAVE), a fundamental part of the 
Target Cost planning system [27]. The core learning challenge for the Product 
Planning system is how to constantly evolve the product line-up such as to never 
lose a customer. 
 
When Toyota set out to design and develop its own automobiles, they did not start by 
licensing American or European models. Instead, they set out to learn how to design 
automobiles from scratch. Exemplified by the 12 generations of Corollas designed and 
manufactured for almost 60 years, the Toyota Product Development System (TPDS) 
builds on generations of acquired engineering know-how that is recorded and kept in 
the form of A3 reports and concrete technological learning curves [26]. The core 
learning challenge for this system is to discover what to keep and what to change 
(Approx. 70% of an existing product remains untouched in the next version [27]).  
 
Instead of creating a production system from scratch, Toyota set out to create a 
revolutionary learning production system that built on the industrial engineering 
breakthroughs of Ford, GM [18], and German aircraft manufacturers [15]. However, 
instead of just adopting best practices, we believe that Toyota developed its production 
system practices by continuously looking for the next step. First, by mechanically 
connecting each process with its direct customer through Just-in-time and the Kanban 
system in order to foster continuous improvement through respect for people and full 
worker participation [28]. Second, by reducing changeover time in order to reduce 
batch sizes and reduce the lead-time between order and delivery on each internal 
Kanban; and third, by creating a system of visual control (Andon) to stop and fix defects 
at the point of discovery [29]. Indeed, from our discussions with current and previous 
Toyota employees, we understand the core learning challenge of this system is 
satisfying the conditions of basic stability, just-in-time, jidoka, and employee 
satisfaction by encouraging the constant search for the next step of lead-time 
reduction, flexibility-enhancement, cost-reduction and quality-improvement, 
made possible by the continuous development of all employees, at all levels. This 
will lead to higher customer satisfaction. 



 
Finally, after discovering that the rate of quality improvement did not keep up with the 
rate of productivity improvements, Toyota accepted the challenge from Ishikawa and 
Deming to build quality into the product at the design stage, by creating a system of 
quality assurance, rather than inspecting poor quality out of the system after production 
[30]. This Total Quality Management (TQM) system evolved from the early 1960s into 
“The Toyota Way” [3] and represents the fourth learning system. The core learning 
challenge of this system is how to support the development of zero defect thinking 
amongst managers and back office staff – in addition to front line associates.  
 

 
Figure 1: Lean Learning System: Four Distinct Sub-systems 

 
5 Conclusions 

Based on the findings, we are able to reframe Lean Production as a learning system, 
consisting of four distinct sub-systems (see Fig. 1). The sub-systems are by no means 
discrete but are profoundly integrated and intertwined throughout the organization as 
an organic entity. The learning sub-systems described herein consist of both principles 
and tools that aim to deepen thinking and experimentation. Understanding and adopting 
both is critical to the success of the lean enterprise. Ignoring the principles and simply 
copying the tools and adopting them as best practices often leads to unsatisfactory 
results and discontinued lean implementations, yielding little learning and at best 
offering only point optimization. The learning system as presented in this paper 
represents the findings from looking at Toyota’s principles and practices together from 
the lens of a learning paradigm. With the continuous development of people at its core, 
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such a learning system promises to build improved organizational capabilities through 
a resolute process of continuous experimentation and learning. 
 
We suggest that this article has implications for both theory and practice. Firstly, with 
regard to theory, we reframe Lean Production as a learning system, by drawing on 
insights from Toyota Motor Co. as the de facto exemplar of the Lean Learning System. 
This promises to help academic researchers to understand the real reasons for the 
success of Toyota - a company that exhibits the sales volumes of Volkswagen combined 
with the ‘boutique’ profitability of BMW.  
 
Secondly, for practice, we suggest that by rethinking Lean Production as a learning 
system to continuously develop people (throughout the entire enterprise not just factory 
floor operations) through promoting structured problem solving and improvement 
using deep thinking, reflection and experimentation, organizations may be better 
prepared to realize the true potential of a successful lean transformation, reducing the 
otherwise high rate of failure reported for so-called “lean implementations”. This is 
achieved in practice by actively discovering what one needs to learn to solve the next 
problem, rather than simply planning to implement the next best practice from the lean 
toolbox. 
  
Understanding that lean is not a production system but rather a system for continuous 
improvement and learning is essential for business success in the future. After all, 
improvement without learning is not lean thinking [31].  
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