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v Lean Management: Things never said

Given the growing debate on environmental issues, one chapter under-
scores how Lean is actually Green, aiming to reduce everything that involves
unnecessary exploitation of natural resources.

Another theme scarcely covered in literature, gaining international
visibility through presentation at an international scientific conference in
Athens and an article published in an international scientific journal, is
the association of Lean philosophy with Marketing. The chapter highlights
how Ohno’s wastes can be useful in developing customer-centric marketing
strategies.

The penultimate chapter is a review of mistakes encountered in 15 years
of corporate activities. Understanding potential errors helps avoid and not
repeat them.

Lastly, a process analysis model is presented. This unique model combines
the properties of Makigami with some of the methods of FMEA, adding
Ishikawa’s 5Ms. The model allows for defining process length, identifying
key resources involved, evaluating costs, pinpointing reasons a process
phase might fail or generate waste. It enables identification and initiation of
corrective actions and quantifying savings generated by change.

The book aims to be both an introduction to the philosophy and a
practical guide for utilizing tools aimed at eliminating waste, irregularities
(often called urgencies), and arduous, repetitive tasks. Any suggestions for
improvement are welcome.
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As evidenced by numerous international publications and bibliographic
production, Lean thinking has become a widespread methodology
worldwide, applicable to both large corporations and small to medium-
sized enterprises. Searching for its origins, the pivotal texts include “The
Machine That Changed the World,” a study and comparison of major global
automotive companies, and “The Toyota Way,” written by Ohno, initially
a consultant and later a manager at the Japanese company. However, as
MasaakiImaiasserts, Lean thinkingdoesn'trequire specialized technologies;
rather, it is a collection of “common sense” and low-cost applications for
improvement management (Gemba Kaizen: A Commonsense, Low-Cost
Approach to Management). Based on this concept of common sense, it's
interesting to note that some applications and models intrinsic to Lean
were already present in industrial realities centuries ago, even preceding
the first automatic weaving loom developed by Sakichi Toyoda that gave
rise to the concept of Jidoka, or intelligent automation.

2.THE “ARSENALE” OF VENICE

One such reality pertains to the production organization of the Arsenale
of Venice. The city was among the most autonomous from the 6th to the end
of the 18th century. After 1000 AD, Venice became a true “maritime nation,”
engaging in trade and warfare to achieve dominance in the Mediterranean
Sea. Its commercial scope extended from the mouths of rivers in southern
Russia to the English Channel. In the 15th century, the state organized seven
trade routes: to Constantinople and the Black Sea as far as Crimea, known
as “Romania”; to Barbary (Libya, Tunisia, Algeria, Morocco); to Aigues
Mortes in France; to Alexandria, Egypt; to Cyprus and Beirut; to “Trafego”
(northwestern Africa); and to the Flanders and England. One of the Venetian
Republic’s strengths was its ability to build innovative warships (galea)
and merchant vessels with superior content compared to other nations.
The shipyards for this were located in the Arsenale, a vast area at the heart
of the city, a few hundred meters from the Doge’s Palace and St. Mark’s
Basilica. The Arsenale, in addition to boat construction, was responsible for
manufacturing everything required for navigation: ropes, weapons, sails. By
the 16th century, the Arsenale reached the height of functional complexity
and organizational and productive capacity. Additionally, due to its sheltered
location, the Arsenale maintained a reserve of vessels to respond to sudden
appearances of Turkish fleets. The Arsenale ultimately expanded to cover
320,000 square meters, with nine basins, nearly 1/20 of the city’s 6,700,000
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In literature, the origins of Lean Management are atiributed to the
production model developed at Toyota and studied by some professors from the
Massachusetts Institute of Technology (MIT). However, some of the practices
can still be found in earlier production models, such as those at the Arsenale
of Venice. The Arsenale of Venice is an ancient complex of shipyards and
workshops that constitutes a very extensive part of the island city of Venice, at
its eastern edge. It was the heart of the Venetian naval industry starting from
the 12th century and is linked to the most prosperous period of the Serenissima
Republic’s life.

1. INTRODUCTION

In the 1970s, Toyota, a small Japanese automotive industry with a
new production method, known as Lean production by J. P. Womack, D.
T. Jones, and D. Roos, managed to provide a concrete response to market
needs, significantly challenging major players in the sector such as the
“Big Three” American companies (Ford, Chrysler, and General Motors).
Although there is ongoing debate about whether Lean production is truly
a revolution compared to mass production methods or merely a variant
thereof, it certainly revolutionized how products and customers were
approached: strategies became focused on customer needs, and products
were designed with minimal waste in mind.

Subsequently, Lean production was no longer exclusive to Toyota in
Japan; it became a production philosophy applicable in various contexts
beyond Japan, across different industrial sectors and in services. It also
extended into functions unrelated to production, such as accounting, new
product development, and design (as discussed by J. P Womack and D. T.
Jones in their books “Lean Thinking” (1996) and “Lean Solutions” (2006),
as well as by Piercy et al. (2008)).
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Turkish expansionism prompted the study of new construction
technologies. To expedite preparation times, a decision was made to
construct galleys partially on the slipway and partially on a floating hull
under specific water-resistant covers. Subsequently, prefabrication of
certain accessories began, including oars, rudders, and masts. Armaments
were assembled using assembly-line methods, and during the galley’s transit
to the waterway exit from the shipyard, it was resupplied with masts, oars,
rigging, flour, and salted biscuits.

From a production standpoint, the concept of flow can be identified. The
layoutminimized thevessel'smovements without itlosingvalue. Productivity
adapted to demand (or rather, need), which was unpredictable, particularly
in response to sudden Turkish attacks. In addition to construction, the
Arsenale also served as a place to keep a reserve of vessels ready for any
sudden appearance of Turkish fleets. Traditionally, this reserve consisted of
25 galleys, increased to 50 towards the end of the 15th century. Twenty-five
of these galleys had to be ready in the harbor, armed and equipped to be
quickly crewed and sent to sea. During the visit of the French King Henry
III in 1573, a galley was assembled and launched in just two hours. When
the need arose to hastily assemble the largest possible fleet due to a Turkish
attack on Cyprus, a Venetian dominion, the Arsenale produced 100 galleys
in two months during the spring of 1570.

The entire production process was managed using a pull logic, based
on real needs. One of the major successes was the ability to operate the
Arsenale without disruptions, despite significant fluctuations in demand
for shipbuilding. The Arsenale’s functionality was maintained even during
critical periods such as pestilences or wars. Workers (“arsenalotti”) and their
superiors were confined to the shipyard with their families and provided for
by the Republic to prevent the spread of epidemics. This ensured production
continuity and averted the risk of labor shortage.

In the Arsenale of Venice, there was complete integration of various
production aspects. Within it, a vast array of activities took place, including
shipbuilding, cordage factories, cannon foundries, dry docks, warehouses
for gunpowder, a firearms testing range, timber depots, oar factories, rooms
for tracing scale patterns, and weapon storage sheds. From hemp to timber,
from artillery to sails, the Arsenale was entirely self-sufficient.

To limit the number of components in the bills of materials, high
standardization and modularization of components were achieved. This had
benefits in terms of reducing the references stored in warehouses, improving
supply chain management, and reducing the need for storage space. Since it
wasn’t possible to mass-produce identical ships, the state focused its efforts
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This book is intended to become part of an already extensive international
bibliography. For this reason, I have tried to condense into a single work
everything that I have sought from various national and international
sources for various reasons. So, what sets it apart and makes it different
from many others?

The first chapter is dedicated to the origins of Lean. While most attribute
the development of this philosophy to Toyota, there are lean procedures found
in production models long before the industrial revolution. The proposed
case is the Venetian Arsenal, which during the time of the Serenissima
Republic constructed ships using a pull-based approach. Nonetheless, since
lean thinking is a collection of “Common Sense” concepts (Imai, 2012),
elements of Lean can also be found in other major companies that have
made history, such as Ford.

Another distinctive element compared to other texts is the cultural factor.
Studying models developed in Japan and attempting to adopt them in Italian
SMEs in the same way could be quite risky. Given the significant cultural
differences between Japan and Italy, it’s necessary to adapt some practices to
the local production context.

A couple of chapters are dedicated to tools (25 are presented). The added
value in this text comes from tables and models used in real business contexts
where I have carried out improvement projects. What is often missing in
textbooks is practical examples of tool application. For each tool, practical
cases are provided along with extrapolations from spreadsheets.

Another aspect less present in literature is the ability to prioritize projects
that arise during company meetings. Launching multiple improvement
initiatives simultaneously could lead to resource wastage and coordination
challenges. Addressing one issue, solving it, and then moving to the next
provides a greater likelihood of success. The model I have devised proposes
the right sequence using Quick & Dirty thinking.

How to assess the progress of Lean Thinking in a company? A working
group I coordinated, involving 10 multinational companies, allowed for the
extraction of a dashboard with 10 indicators. Due to its originality, this work
was presented at an international scientific conference in Lisbon.
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square meters. It also included a residential quarter for workers, known as
the “arsenalotti”.

3.LEAN THINKING INTHE ARSENALE

Ship construction was fixed until the vessel was in a floating condition.
Subsequently, outfitting occurred in an assembly line-like fashion,
passing the ship through various workshops to facilitate the installation
of different equipment. The Arsenale encompassed various distinct areas,
including sawmills, construction docks, foundries, armories, and cordage
workshops (“Tana”), arranged in a layout that facilitated assembly. Thus,
the localization of various production phases followed a well-thought-out
logic: administrative offices were positioned at the entrance, the docks and
shipyards were efficiently connected via branching waterways, surrounding
the specialized area for complementary artisanal activities, armories, and
storage warehouses for materials.

Lean Concepts Description

Inspired by the concept of flow, it was studied to optimize the manufacturing

Layout
process stages.

In the transition towards the exit canal, the galley was equipped with all the
JustinTime necessary materials to prepare it for warfare. The material was ready to respond to
any demand in every conditions.

Productivity was adaptable to supply needs and managed in a way that wouldn't

Pull

be affected by plagues or wars.
Invertory e To limit the number of components and stored materials, standardization and
Variety Reduction Program modularization of components were employed.

Al defects were recorded, as well as the implemented improvements, which
Perfection were passed down from generation to generation in writing, aiming for the
construction of the perfect galley.

The quality of the finished product started with the quality of the raw material.

Total quality Hence, it was crucial to directly control the quality of the plants needed for ship
production.
: Considering the need for supplies in future years, there was a regulated plan for
Environment " o :
planting, maintaining, and cutting the plants.
Respect The main resource consisted of the workforce. They were ensured treatment that

could motivate them to pursue excellence.

Table 1.1: Lean Thinking and Arsenale applications.
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Principle 5 emphasizes the need to build a culture that stops fixing
problems: aiming to get it right the first time. Quality is achieved through
well-defined and rigorous procedures. Japan is a hyper-organized country
where attention to detail and precision are often taken to extremes. This
is one of the most pronounced characteristics present in every gesture or
situation. In contrast, individuals in Western countries often tend to solve
problems with creative methods, which might not consider the root cause of
the problem or prevent its recurrence. This is coupled with not adhering to
principle 13, which is to make decisions slowly by considering all options
but to implement them quickly. In the Western context, practical experience
shows that what matters is removing (or often concealing) the problem with
hasty solutions.

In Japan, a rather unique system for making business decisions requires
the participation of all involved workers. The outcome subsequently needs
to be formally approved by the highest-ranking person. While the discussion
might take a relatively long time, once a compromise is reached between
various functions involved, and all aspects of the issue are thoroughly
explored, the approval from the higher-up is often a formality. This system
has two main advantages:

It allows all involved individuals to voice their opinions before the
decision is formalized. Responsibility for the decision is shared by an entire
department rather than an individual, thereby avoiding the risk that an
executive or manager would need to shoulder the responsibility for problems
that might arise as a result of that decision.

Another important principle is the tenth: Develop leaders who thoroughly
understand the work, live the philosophy, and teach it to others. Often,
Western managers, even unconsciously, desire subordinates who are
submissive, always obedient, and thus easily exploitable, but it's their duty to
nurture their employees. Part of their mission is to ensure that the individuals
they manage develop as human beings and can express all their skills and
potential. Value is added to the company when employees contribute their
ingenuity. Having to carry out orders like a robot without being able to share
ideas leads to alienation and aversion toward work. On the contrary, getting
up in the morning knowing that you can try out solutions you've thought
of, perhaps during the night, and being sure you’ll acquire new knowledge
during the day, finding valuable collaboration among colleagues, makes work
more enjoyable, fulfilling, and productive. There’s always a lot to improve
within a company. According to Yoshihito Wakamatsu, everyone can find
muda (waste) everywhere and contribute to eliminating it.
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it's necessary to emphasize that in order to fully achieve the best possible
benefits from Japanese practices, certain cultural aspects distinguishing the
Japanese from Italians need to be considered. Some of these differentiation
elements are also found in Liker's 14 principles of Lean thinking in the
Toyota Way book.

Principle Description
Principle 1 Basing decisions on a long-term philosophy, even at the expense of short-term financial
goals.
Principle 2 (reating a Continuous Flow to surface problems.
Principle 3 Using“Pull”systems to avoid overproduction.
Principle 4 Leveling the workload (Heijunka).
i Building a culture that stops fixing problems: aiming for the right level of quality on
Principle 5
the first try.
e Standardizing always as a foundation for continuous improvement and personnel
Principle 6
empowerment.
Principle 7 Using visual controls to not hide any problems.
Principle 8 Using only necessary and reliable technology to support employees and processes.
Principle 9 Growing leaders who truly understand the work, live the philosophy, and teach it to
others.
Princple 10 Developing personnel who embrace the company’s philosophy, promoting effective
teamwork.
Principle 11 Respecting the extended network of partners and suppliers by helping them improve.
Principle 12 Genchi Genbutsu, meaning to go and see for oneself to understand the situation.
Principle 13 Making decisions slowly, considering all options, butimplementing them swiftly.
o Hansei and Kaizen, meaning learning through reflection (Hansei) and applying continuous
Principle 14 . N
improvement (Kaizen).

Table 2.1: 14 principles of lean thinking (Liker, 2004)

In the first principle, a cultural difference is already present: basing
decisions on a long-term philosophy. While long-term forecasting is
considered normal in Eastern cultures, Western countries struggle to think
beyond a three-year horizon. This inability might stem not only from external
historical factors but also from current political and economic uncertainties.
According to Lean thinking, the success of a company and the improvement
to pursue can be achieved only if long-term objectives are well-defined.
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4. CONCLUSIONS

From this brief and not exhaustive presentation of the Arsenale’s
organization, very current aspects are evident. The Arsenale of Venice
remained operational for around 12 centuries, constructing both merchant
and war vessels and providing all the necessary services. Although the
hull construction work was purely artisanal, many practices were later
adopted at an industrial level, encompassing concepts of Total Quality,
supplier integration, as well as continuous improvement techniques. The
principles of simplicity and common sense seem timeless and have been
applied in cases long before the advent of the automobile. Lean is not
exclusively for large corporations, nor is it a model suited only for the large-
scale production typical of the automotive industry. Instead, it represents a
pathway accessible to all, demanding a strong willingness to change. What
appears clear is that “lean thinking” has consistently brought benefits in
terms of competitiveness, resource reduction, and quality. Companies
willing to embark on such processes (or philosophies) have the opportunity
to do so, provided individual operators are engaged, results and capabilities
are incentivized, operations are standardized to prevent errors, and
environmental resources are respected and preserved.
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on standardizing interchangeable parts that constituted the equipment and
armament of the ships. Oars, sails, masts, benches, masts, muskets, artillery,
and other deck equipment were gradually unified to the point where they
could be easily transferred from one vessel to another. For example, as a
result of modularization in rudder construction, a single stern model was
established for all light galleys by 1516. This methodology, today identified
as the “Variety Reduction Program,” which originated in Japan in the 1970s,
not only allows for significant component reduction but also streamlines
production and administrative processes.

In such a context, it became essential to maintain written records of
mistakes to avoid during the manufacturing process. These written records
represented a guarantee that the secrets—transmitted through tradition—
were passed on to successors and assimilated, sometimes with additional
improvements, duringthe ongoinghull outfitting. Since shipbuildingfollowed
“artisanal” methods, it was crucial to retain written records of mistakes
to avoid during the various production phases. Designers were artisans,
inheritors of secrets passed down through tradition, secrets acquired and
assimilated through extensive practice, to which each one added empirical
adjustments before passing them on to successors. Thus, the designs, more
or less theoretical, represented at most an effort to perfect an ideal ship type.
Notions regarding ship size and shape were part of the cultural knowledge
of carpenters and shipwrights (carpenters were responsible for building
hulls, superstructures, and interiors of galleys; shipwrights were responsible
for the final work to make the vessel watertight). They passed down their
knowledge from generation to generation, recording it in writing. This can
be seen as a commitment to continuous improvement towards achieving the
perfect product.

The most crucial resource for maritime dominance was the artisanal
skill of the workers. To prevent shortages due to unforeseen situations
(pestilences and wars), more craftsmen than strictly necessary were
retained. Becoming an “arsenalotto” represented a kind of social promotion,
guaranteed by the fact that only the most skilled craftsmen could become
part of the complex. Being an “arsenalotto” brought a sense of belonging,
as a public recognition of one’s excellence in skills, and also entitled
individuals to a series of exclusive benefits. The pride of belonging and the
pursuit of excellence in performance were the two fundamental ingredients
for achieving high-quality standards through the involvement of every
member of the operational structure.
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produced with minimal waste. Therefore, the advantages of a lean approach,
particularly in the factory, become evident: working with low inventories;
anomalies are discovered and eliminated quickly; the relationship of trust
with suppliers simplifies procurement processes; the development of
multi-skilled personnel increases motivation and contributes to improved
quality and efficiency. Equally evident, however, are the weaknesses that
the adoption of a Lean system entails: the risk, in case of defects, of having
to stop an entire line due to lack of inventory; significant costs for worker
training; excessive dependence on company collaborators.

In any case, starting from the need to maximize value for the customer
and the company, and to minimize waste, especially where products and
services are created, the theorists of the Lean approach have gradually
expanded its application areas: from the world of factories and areas related
to production (accounting, product development, etc.) to non-industrial
sectors, the service sector, and then to finance, healthcare, education,
public administration, even envisioning a lean society with a Lean-oriented
culture. However, a lean approach is not just about systems, rules, and
techniques, but it is based on cultural values developed since ancient times:
in this case, the ethical values of Bushido (“the way of the warrior”), the
aesthetic values of Sado (“the way of tea”), the ascetic values of Zen, the
social values of homogeneous groups that have cultivated rice together in
solidarity for centuries. Perhaps that's why Taiichi Ohno (1912-1990), who
was the originator of TPS, used to say, “This production system was born
in Japan because it probably couldn’t have been born anywhere else.” For
the Lean mindset, which is connected to TPS, to take root in Italy, which in
some aspects is similar to Japan but with a distinctly different culture, some
values need to be embraced by Italian companies. It's said that “culture
walks with the pace of centuries,” and therefore one cannot expect Italians
to change their culture overnight, but companies can adopt the values
and positive aspects that facilitate the application of Lean thinking and its
outcomes: waste elimination and consequent reduction of production costs,
continuous improvement (Kaizen), pursuit of total quality (zero defects),
flexibility and reduced lead times, exploration of new technologies, and
minimal environmental impact.

3. LEAN ACCORDING TO LIKER

In today’s world, many companies are adopting these practices, recording
numerous benefits in terms of overall performance improvement. However,
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1. INTRODUCTION

Among the reasons for the success of Lean Management is the overcoming
of the trade-off between productivity and quality. It has always been thought
that high productivity at low costs excludes high quality. The Japanese
production model has taught that by eliminating waste and all related
methodologies (JIT, continuous improvement, etc.), production costs can
be significantly lowered, total quality (zero defects) is pursued through
the philosophy of continuous improvement (Kaizen), according to which
perfection must be a constant goal; it’s not a stable objective but moves to
ensure ever superior performance. Kaizen is not the only tool to achieve
defect-free products, although it's certainly one of the most important.
Thanks to the application of lean thinking, Toyota has become one of the
world’s major automobile manufacturers. Gradually, from the early ‘70s,
with an effective organizational and production system developed over
more than 50 years known as the Toyota Production System (TPS), the
once-small Japanese automaker continued to achieve success and became
a model to imitate not only in its specific sector but across all sectors of
the economy. Referring to the principles and distinctive features of TPS
and other organizational and management models, such as Total Quality
Management (TQM), Total Productive Maintenance (TPM), Business Process
Reengineering (BPR), followed by many companies in the Land of the Rising
Sun, some scholars from the Anglo-Saxon world have structured a series of
“Lean” concepts to be applied in companies.

2. DEVELOPMENT IN JAPAN

The example of Toyota, through the reinterpretation of the “lean thinking”
by scholars, has led to a completely new conception of the product and the
customer: strategies are focused on customer needs, and the product must be





