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Abstract. For more than 40 years, researchers have studied the operations man-
agement practices of Toyota and their application in different companies and in-
dustries, most notably under the heading of lean operations. Even though lean
has become an integral part of the operations management curriculum and cor-
porations such as Danaher have embraced it as their "way of doing business",
lean has yet to truly breach the executive echelons of most firms and as such fails
to reach its true potential as an alternative, people-centric, and sustainable busi-
ness model. To address this gap, we have carried out an extensive literature
search on the subject and conducted several interviews with C-suite executives
from lean firms. Our findings point us in the direction of an underlying economic
theory of lean, based on the business model and associated practices of the Toyota
Motor Corporation. Furthermore, we present three exemplary case companies
which have adapted some or all of these practices under the guise of lean produc-
tion.

Keywords: Lean Product and Process Development, Lean Business Model,
Company Economic Performance.

1 Introduction

Lean Production has been an area of interest for academics and industry practitioners
alike. Ever since the findings of the International motor vehicle program (IMVP),
demonstrated to the western auto companies that their business model was being out-
competed by Japanese automotive companies, with Toyota leading the way [1]. As
such, lean could be defined as the application of Toyota's business model (most notably
the Toyota Production System (TPS)), outside of Toyota. Much has been made of the
production techniques, the thinking behind them and the operational results that these
may lead to if implemented. However, less is understood of the business model that
drives the thinking of Toyota, a company that over the course of 70 years has gone from
plucky start-up to industry leader in terms of volume, revenue, profits, and model vari-
ety through debt-free growth funded by its attention to detail and relentless pursuit of
waste- and cost-reductions, from design to manufacture, to sales and services.
Incidentally, at the time of the IMVP benchmarking study, General Motors (GM)
was the largest car manufacturer in the world, with Toyota still a growing company -



having only started to develop its manufacturing capabilities in Europe and North
America in the early 80s (in the late 90s they also developed product development ca-
pabilities on these continents). At the time of writing, the tables have turned, and Toyota
has been one of (if not the) largest and most profitable car manufacturer in the world,
since it overtook GM in 2007 (delivering steady operating margins of about 8-10% the
last 8 years). The continued research interest into Toyota's business practices is linked
to this story, and even though we now know a great deal more about the inner workings
of the Toyota Production System, with a few exceptions, western scholars have not
studied at depth the economic theory that underpins Toyota's business model; rather
relying on established economic theories and thus missing an opportunity to open a new
branch of research into lean thinking and practice. However, to establish an economic
theory of lean, we must first understand the fundamental differentiators that lies behind
this successful, alternative business model.

As such, this paper is an attempt to explore and establish a path towards an economic
theory of lean. First, we present a literature review to define the gaps in current research
on the topic. Thereafter, we developed a set of research questions to address these gaps,
before exploring these research questions by collecting publicly available operational-
and financial data and interviewing former executives from select case companies that
have experienced sustained business success through lean thinking and practice in the
form of market share and above industry average returns. Two out of three case com-
panies have also received recognition from industry peers in the form of national lean
prizes. Finally, we suggest areas for further research based on the findings presented in
this paper.

2 Background

To develop an economic theory of lean, one must first understand the assumptions be-
hind Toyota's business model. [2] defines a business model as "a representation of a
firm's underlying core logic and strategic choices for creating and capturing value
within a value network™. As such, how a company generates wealth and what it chooses
to do with it stems from its business model. The Value Added (VA) of any activities
(in Toyota's case, designing and building cars), is the revenue the company takes in less
the services and goods it pays for in doing so. Thus, for whom a company creates wealth
and what it does with its VA stems from its business model. Toyota's business model,
the underlying core logic, and strategic choices for creating and capturing wealth, have
been studied for over 40 years, and for the last 30 years under the lean heading. Even
though some now seek to dismiss the role and impact Toyota has had on the continuous
development of lean as a research theme [3], we believe it would be a mistake to simply
reduce lean to the study of efficient manufacturing practices. The real strategic potential
of lean is "half the bad, double the good" [4]. As such, we suggest that to better under-
stand how this potential is realized, we must take a broader approach.



3 Literature Review

Ever since Toyota started to compete on the global market in the 70s, the company has
been of interest to researchers and academics. By the time the company became indus-
try leader, the interest had exploded with books [eg 4, 5] and articles [eg 6, 7] trying
to explain the reason for its successful growth. Attempts have also been made to explain
the financial performance and operational performance impact of lean (sometimes un-
der the heading of just-in-time (JIT)). Proving the link between lean operations and
improved (or superior) financial performance has however been elusive, though some
indications have been found. In a study covering over 250 US manufacturing compa-
nies, [9] found that JIT practices impacted overall profitability, but that quality practices
did not. Furthermore, [10] found that leanness in terms of inventory positively impacts
credit ratings. In the automotive industry, the adoption of Toyota's production practices
has been carried out to such a degree that practitioners now don’t necessarily distin-
guish between them, i.e., lean is "done in car manufacturing".

As documented by [11], Lean production (in some form or other) has over the last
30 years been widely adopted by many global companies, either through business sys-
tems or so called company specific production systems (XPS) [12]. With regards to the
operations management practices of Toyota and adopters of lean operations, one finds
studies on best practices [13], as well as implementation success factors [14] and bar-
riers [15-17]. One also finds a variety of definitions of lean production summed up by
[18] and [19], and what to expect when implementing said practices, concepts and tools
[20]. While these are all worthwhile endeavors, most of these studies fail in explaining
the growth in market share, revenue, and margin that Toyota experienced from the late
50s through to the present day (delivering steady profits and growth and mostly financ-
ing their overseas growth organically). A notable exception is [21] which suggests the
changes one might experience, but do not discuss what to do with said changes and the
potential productivity and thus economic gains derived from these changes.

Based on our review of the extant literature, we propose four differentiating factors
underpinning Toyota's business model that point towards an economic theory of lean:
1) Better quality by applying the Toyota Production System and kaizen without paying
a quality premium, 2) a learning curve on flexibility to offer customers a steady growth
of new models without the capital investment normally associated with an expanding
product range, 3) Re-investment of productivity gains fostering the long-term develop-
ment of engineers and operators and 4) Financial self-reliance to support steady growth
organically or through acquisitions.

3.1  Better quality through TPS + Kaizen

Hard to pin-point but easy to observe is the effect on quality and lead-time that can be
experienced in kaizen or continuous improvement activities. Toyota adopted their ver-
sion of the Ford suggestion system in the 50s (which was later abandoned in Ford), and
with it the slogan: "Good Thinking, Good Products", have continued to reap the rewards
from their employees' improvement suggestions. One could even argue that Toyota's



manufacturing practices today is the sum of the improvement suggestions and counter-
measures that have been implemented over the past 70 years. For instance, the first
quality measure put in place, the Jidoka device of the automatic loom, was responsible
for creating better quality products (no broken treads) and at the same time increased
productivity 10-fold by allowing an individual operator to monitor multiple looms. Ac-
cording to [22] there are three types of kaizen activities carried out on the shop floor;
1) those carried out by supervisors, managers and production engineers, 2) those carried
out by quality circles and 3) those that come from the suggestion system itself. It is
sometimes referred to by Toyota as weak point management system [23] . Furthermore,
[24] argue that TPS is also an education system that shows engineers and designers how
design and engineering can contribute to quality engineering without paying quality
premiums through thorough cost planning [25].

3.2 Learning curve on flexibility

According to [26], "achieving optimal product variety is one of the most strategic de-
cision making processes of the firm". Toyota realized early on that the trade-off between
flexibility and efficiency was not fixed, and was able to develop the capability to move
beyond this trade-off [27]. One of the early famous lean stories is that of Taiichi Ohno,
according to legend, picking up, in a fire-sale, small and versatile presses and other
machinery from a soon-to-be bankrupt American machine maker on a field trip to the
U.S. in the 50s. These quick-change die-presses are now exhibited in the Toyota mu-
seum in Nagoya, Japan [28]. Toyota realized early that they could not rely on the Amer-
ican one-car-per-factory business model. At the time, they simply did not have the fi-
nancial muscle of their American counterparts. The learning curves first steps where to
produce more than one variant on one line, with TPS. According to Toyota themselves,
flexibility is also a global strategy with factories in Japan able to flexibly adjust model
variants to adjust for fluctuations in the global market, allowing less advanced plants
around the globe to move more slowly through the learning curve, while at the same
time allowing for high yields and plant utilization. In fact, Toyota's most advanced line
has been dubbed "the most flexible line in the world™ by industry experts [29].

3.3 Re-invest of productivity gains into the development of people

Some version of "before we make cars, we make people" can be found quoted in dif-
ferent studies of Toyota's approach to people development. An example of this re-in-
vestment in people can be found as early as 1961, when Eiji Toyoda identified the lack
of training of new employees as one of the root causes of the quality crisis Toyota
experienced with the roll out of the second-generation Corolla. The countermeasure
was heavy investment in training and education in quality, while also supporting the
previous point of better quality through kaizen as the company aimed to half the number
of defects. This re-investment in training programs has since periodically happened in
both manufacturing and engineering with KanPro in the late 70s, statistical quality con-
trol (SQC) renaissance in the late 80s, total quality management (TQM) in the mid-90s



and global quality control in the 2000s [30]. [31] presents the methodical and system-
atical efforts put into the development of engineers and designers for as long as 30
years, while [32] discusses in detail how leadership training is carried out. Finally, [33]
shows how Toyota have built on and adjusted the Training Within Industry (TWI) sys-
tem to thoroughly train operators and supervisors in both the skills required to carry out
the job at a high level, as well as the skills required to maintain and improve the job
through Kaizen. This people-first thinking has been a mainstay of Toyota's business
model regardless of factory location [34]. [35] argues that this continuous re-investment
in people is key to reducing the transaction cost normally associated with the successful
transfer of design information from product design to manufacturing.

3.4  Financial self-reliance

A much less covered topic in western academic research is how Toyota have been more
or less financially self-reliant over a long period of time, and have, according to Akio
Toyoda, mostly grown organically "by selling one car after the other" [30]. In fact, [36]
claims that the company has been debt-free since 1977, which suggests Toyota financed
its global expansion that started with the first factories in the US with internal funds.
Along with Kaizen, the target cost system is arguably the method that delivers the eco-
nomic flexibility of Toyota. This process starts as early as the product planning phase
and ends in the tail end of the model life-cycle, with the purpose of systematically re-
ducing cost throughout the life-cycle of the product. The cost reduction is achieved by
applying technology and smartness throughout the value chain, not through so-called
strategic cost-management associated with more traditional business models [37] (i.e.,
outsourcing component manufacturing to lowest bidder). Instead of shifting the VA
wealth creation to shareholders or similar, Toyota have always kept a large reserve of
cash and cash equivalents to fund its big bets. Exemplified with its expansion into, first,
the American market, then the luxury market (with Lexus), and now on connectivity
with Woven City and the future power systems of cars (triple bet on hydrogen, hybrid
and full electric)

4 Research Design

The research follows an exploratory inductive case study research design to develop
propositions from complex social phenomena [38]. To generate valuable insight, we
compared our findings from the literature review with three case studies selected due
to their success in lean implementation (above industry average growth, profitability
and returns) as well as industry recognition of their "leanness", i.e., two of the compa-
nies have won national lean prizes, and the third has been widely studied and written
about in the extant lean literature. We conducted interviews with executives from the
three different companies in three different countries (in Scandinavia, and the U.S.),
and combined the interview data with publicly available financial data to explore the
potential of an economic theory of lean. Based on our findings we suggest one eco-
nomic proposition for each differentiator that should be explored in further research.



5 Findings and Discussion

The lean journey starting points for the three companies in question were similar. The
CEO had either learned about TPS or lean before starting the journey or was trained
internally by the company in question (e.g., Executive A spent one year training his
senior team before making any changes to the company, Executive B was trained on
the ground by his CEO who himself had worked directly with Japanese Sensei). As
such they all tick the first success criteria presented by [14] "the commitment of top
management". However, our findings suggest that all three went one step further and
changed the way they lead the company based on what they had learned.

Furthermore, all three companies experienced unprecedented growth (from 200% -
500%) and profitability (from loss to 15% EBIDTA) over a short period of time, sug-
gesting that developing lean capabilities within the company allowed them to realize
the potential of the business in a way that traditional western management capabilities
would not. In Table 1 we summarize our findings, comparing the case companies’ busi-
ness model to the four differentiating factors of the lean business model.

Table 1. Comparison of the case companies' business practice with the lean business model.

Case Quality through Learning curve on  Re-invested in Achieved financial
Company TPS+Kaizen? flexibility people develop- self-reliance
ment
Case A Yes Yes Yes Partially
Case B Yes Yes Yes No data
Case C Yes Yes Yes Yes

From our interviews and the operational data we collected from the companies we
found that quality through TPS + Kaizen was key in order to achieve and sustain the
economic performance. One interviewee reported that the gains from kaizen activities
had allowed the company to postpone investments for almost 8 years, and when the
investment had to be made, the learning from kaizen activities meant that they made
different choices to what they would have made if these activities had not been carried
out. The two others reported both cost reduction and quality increase benefits from
kaizen activities. All three companies experienced increased sales and revenue due to
improvements in quality, lead-time and cost. This leads us to our first proposition: TPS
+ Kaizen leads to increased sales due to better quality, lower capital expenditure
through just-in-time and lower operational expenses through Jidoka.

Leveraging the flexibility learning curve to better serve customers was also reported
as key for all three companies. Two of them had expanded their product portfolio 10-
fold while at the same time keeping quality high and cost low. The third leverage their
flexibility capability to serve their professional customer as a one stop shop for both
equipment and consumables. All three companies had throughout their lean journey



emphasized flexibility in the form of SMED-training, quick die change and other ac-
tivities that gave the companies greater agility. Bear in mind that it is not necessarily
about the broadest possible product range, but one that covers the market space with
good product-market fit in the market the business is in. Thus, our second proposition
is: Increased flexibility allows a company to offer a broader range of products and
should increase turn-over, without the capital investment usually associated with
broadening the product-range.

Reinvesting productivity gains into the development of engineers and operators
emerged as a success factor for all three case companies, which led to better decisions
on how to improve both manufacturing processes and product design. Even after re-
investing in people development, the three case companies like Toyota had surplus
wealth creation. Toyota as we discussed earlier used this to free itself from debt and
largely financed its own international expansion. Even though all three case companies
to some extent used their new-found financial strength for investments, we found that
only one company used this self-reliance to continue its growth, something that sug-
gests this point might be considered an outcome of the lean business model adoption
and not a pre-requisite practice per se. Regardless, developing people is key to the lean
business model and, as such, our third proposition is: by developing the technical com-
petence of people, precision increases and costs decrease, and the capability for inno-
vation also increases.

The case companies took different choices with the freed resources and cash derived
from the productivity gains. One company used it to fund acquisitions and set up ag-
gressive improvement targets for these newly acquired companies and as such managed
to sustain growth over a period of 10 years. Another company used the productivity
gains to in-source activities as space and people were freed. The third company paid
most of their gains towards the parent company until it was eventually sold in 2015.
Even so, based on our literature review and findings, our fourth proposition is: financial
self-reliance makes the organization less sensitive to financial cycles, and allows it to
fund stable growth through big bets on the future.

6 Conclusions and suggestions for further research

In its nature, theory building is fraught with difficulties. However, based on our contin-
ued research into lean production in general and more specifically Toyota Motor Cor-
poration in particular, we argue that reducing lean to production efficiency or the adop-
tion of shop-floor best practices will only hinder, not help, our understanding of a phe-
nomena that seems to outlive the traditional management fad cycle normal associated
with such buzzwords. Lean and TPS are systems, and as such one must research them
in their entirety, rather than simply taking one's fancy from a buffet of component parts.
In the age of sustainable manufacturing this becomes even more important, as sustain-
ability will not be achieved through adoption of digital (or indeed analogue) best prac-
tices but by engaging everyone, everywhere in kaizen, and then re-investing the gains
in the development of the people that can create and manufacture ever more sustainable
products. According to [24], "Lean is the people centric business model of our time",



and we suggest more effort should be put into researching and understanding its endur-
ing appeal; not as a set of best practice bundles for efficient manufacturing but as a
complete business model that better serves customers by continuously developing peo-
ple.

Based on our review we were able to define four differentiating characteristics of
Toyota's superior business model which we then evaluated using three case studies from
Europe and the U.S. From the resulting findings, we developed and proposed four prop-
ositions towards an economic theory of lean, which needs to be explored in further
research, that can help better explain the potential of lean thinking and practice outside
of operations management.
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