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Preface to the 2013ï2019 Collection of Blog Posts 

Having successfully written my award-winning blog, AllAboutLean.com, for over six years now, I 

decided to make my blog posts available as collections. There will be one book of collected blog posts 

per year, from 2013 to 2019. This way you can store these blog posts conveniently on your computer 
should my website ever go offline. This also allows you a more professional citation to an article in a 

book, rather than just a blog, if you wish to use my works for academic publications. 

This work is merely a collection of blog posts in chronological sequence, and hence does not make a 

consistent storyline but rather fragmented reading. I am also working on books that teach lean 
manufacturing. These will also be based on my blog, but they will be heavily edited and reworked to 

make a consistent storyline. The one I am currently writing focuses on pull production, and hopefully it 

will be available soon. 

The blog posts in this collection are converted into a book as closely as I can manage. However, there 

are a few changes. For one, on my blog, image credits are available by clicking on the images. This does 
not work in printed form, hence all images in this collection have a caption and a proper credit at the 

end of this book. Besides my own images, there are many images by others, often available under a free 

license. I would like to thank these image authors for their generosity of making these images available 

without cost. Detailed credits for these other authors are also at the end of this book. 

Additionally, a few images had to be removed due to copyright reasons. These are, for example, images 

from Amazon.com. My blog also includes videos and animations. However, the print medium is 

generally not well suited to videos and animations, and I do not even have the rights to all videos. Hence, 
I replaced these videos with a link to the video, and edited the animated images. On digital versions of 

this book (Kindle eBook, pdf, etc.), these links also should be clickable. No such luck with the print 

version, unfortunately. 

Since my goal is to spread the idea of lean rather than getting rich, I make my blog available for free 

online. Subsequently, I also make this book available as a free PDF download on my website. However, 
if you buy it on Amazon, they do charge for their eBooks. If you want a paper version é well é printing 

and shipping does cost money, so that wonôt be free either. 

I would like to thank everybody who has supported me with my blog, including Christy for proofreading 

my texts (not an easy task with my messy grammar!), Madhuri for helping me with converting my blog 
posts to Word documents, and of course all my readers who commented and gave me feedback. Keep 

on reading! 

As an academic, I am measured (somewhat) on the quantity of my publications (not the quality, mind 

you!), and my Karlsruhe University of Applied Science tracks the publications of its professors. In other 

words, one of my key performance indicators (KPI) is the number of publications I author. Hence, I will 
submit these collected blog posts as publications. On top of that, I will submit every blog post in this 

book as a book section too. Hence, I will have over three hundred publications including seven books, 

with me as an author, in one year! It will be interesting to see the reaction of the publication KPI system 

on this onslaught . I just want to find out what happens if I submit over three hundred publications in 

one year . I donôt know if I will get an award, or if I will get yelled at, but it surely will be fun. I will 

keep you posted. 

Preface to the 2020 Collection of Blog Posts 

2020 was again very productive, and I wrote another 53 blog posts. With the help of some WordPress 

programming, I also simplified the creation of this collected blog post volume, but it is still a lot of work 
to get all the images right and to give proper credits to the authors of other images. But the Corona 

pandemic gave me plenty of time. I also was able to work on my other book All About Pull Production, 

an extensive volume on pull production. At the time of writing, the proofreading process is nearly 
completed, and this comprehensive volume on pull production should be available soon. Hence, I took 

the liberty of listing it already in the other publications section. 



 

As promised in my previous preface, I submitted 334 blog posts as book sections to my university 

publication database in 2020, as well as the seven books that contained them (plus some other conference 

and journal articles). With 373 publications in 2020 I was easily the most published author at my 

university . 

It took quite some time, but eventually someone noticed my creative outputé and immediately 

concluded that this canôt be right and took them out of the statistics. Luckily, I was able to convince 

them that all was proper, and these are indeed publications (although admittedly it is a bit of a stretch to 
call them academic publicationsïbut then, they arenôt shabby either!). Hence, my statistics is back up 

where it should be. 
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1 Omotenashi in Product Design 
Christoph Roser, January 3, 2023 Original at 

https://www.allaboutlean.com/omotenashi/ 

 
Figure 1: Japanese Woman in Kimono bowing (Image Darrin 

Henry with permission) 

In Japan, there is omotenashi. In its basic translation, the word 

means hospitality. But even in Japan, it means something else: it 

is the aim for perfection with a customer. This idea can be extended 
to product design, aiming for a product that gives the customer a 

perfect experience. 

1.1 The Word Omotenashi  

 
Figure 2: Tea Ceremony (Image mrhayata with permission) 

The word omotenashi is written in Japanese as ⅔╙≡⌂⇔ or less 

commonly as ⅔ ≡ ⇔. It translates as hospitality; reception; 

https://www.allaboutlean.com/omotenashi/
https://www.allaboutlean.com/omotenashi/bowing-respect-by-asian-woman-in-japanese-kimono/
https://www.allaboutlean.com/omotenashi/tea-ceremony/
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treatment; service; or entertainment. However, as we will see later, 

the English translation doesnôt quite do justice to its meaning. The 

word is centuries old, first used in the Heian period (794ï1185), 
when the tea ceremony became popular. Hence, it is often used in 

connection with the tea ceremony. 

1.2 What It Means  

 
Figure 3: Geisha Bowing (Image Japanexperterna.se under the 

CC-BY-SA 2.0 license) 

The simple translation of hospitality loses a lot of its original 

meaning. In my experience, most Japanese often strive for 
perfection, regardless what they do ï from fancy tasks like 

designing a car to menial tasks that most of us would consider a 

bother. Omotenashi represents this striving for perfection with a 
customer. For example, when I was working in Japan, the guy 

emptying my trashcan in the office did the best job Iôd ever seen 

from a cleaning service. He knew a good way to exchange the 

plastic trash bag without trapping air underneath. Granted, it was 

not a life-or-death situation, but it made my stay more comfortable. 

Similarly, omotenashi is not just hospitality, but the striving for 

perfect hospitality. Japanese want the customer to have a perfect 

experience. When I studied the Japanese tea ceremony in Japan 
while at Toyota, I probably created some headaches for my teacher 

(from lack of Japanese language abilities to slight chattiness and 

more). Yet, I always felt warmly welcome and fully at ease and 
comfortable when doing a tea ceremony under his tutelage. For me, 

to make the guest truly feel welcome is the essence of the tea 

ceremony. (Side note: Since then I have met other Japanese tea 

ceremony masters who use tea ceremony as a weapon to prove that 
they are holier-than-thou. That for me would be the opposite of a 

good tea ceremony). 

https://www.allaboutlean.com/omotenashi/geishao-bowing/
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The idea of omotenashi is to make guests feel welcome, and they 

will do their best to anticipate and cater to each guestôs needs. This 

applies not only to the ñnormalò requests, but also to unusual needs 
or even needs that the customer does not yet even realize he has. 

True omotenashi goes to great lengths to provide superior service. 

There are no menial tasks if the result ensures a great experience 
for a guest. The word was used heavily in the run up to the 2020 

Olympics in Japan, and Japanese tourist organizations often even 

have an omotenashi division. 

1.3 How This Applies to Product Design  

This concept of omotenashi can be extended to product design. 

While not a hospitality in the strictest sense, the products should 

also enable the customer to have a pleasant and comfortable 

experience, including ñjust-in-caseò needs of the customer. 

1.4 Toilets  

 
Figure 4: Kyushu Public Toilet Western (Image Roser) 

One example of such good product design are (many but not all) 

Japanese public toilets. I have written a full blog post on Lean in 
the Japanese Toilet before. But overall, Japanese try to make a visit 

to the toilet a pleasant experience, not only for the average user, 

but also for special needs. Many toilets have baby seats, sometimes 
even with a (frequently changed) plush cover. Often there is a fold-

down plastic tray on the floor if you want to change clothes but 

donôt want to stand on a dirty toilet floor. 

Handicapped stalls often have a separate sink or even a shower 

head for people with colostomy (where the exit of the intestines 

https://www.allaboutlean.com/japanese-public-toilet/
https://www.allaboutlean.com/japanese-public-toilet/
https://www.allaboutlean.com/japanese-public-toilet/kyushu-public-toilet-western/
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was medically rerouted to the side of the belly), so they can also 

properly refresh. Besides toilet paper, there is also often a shower 

bidet included. You may even find flowers in the room, and larger 
toilets indicate with lights if a stall is free. There are even toilets 

with voice guidance for the deaf. I just wish the customers would 

use soap more often afterwards, but you canôt blame the toilet for 

thaté 

1.5 Cars  

 
Figure 5: Lexus IS 300 Sport (Image M 93 under the CC-BY-SA 

3.0 Germany license) 

The concept of omotenashi can also be found in cars. Especially 

Lexus, the luxury brand of Toyota, puts in a lot of effort (and lately 
also blasts the term omotenashi and the related takumi on all 

channels of advertisingé). For example, when the power window 

closes, the window will slow down just before closing to reduce 
the noise of the glass hitting the rubber seal. Most people wonôt 

even notice this feature unless it is pointed out. 

Or another feature of a Lexus is that the windshield wipers will 

stop if the doors are opened. This avoids splashing water on the 

entering or exiting passengers. Lexus also puts a LOT of effort into 
reducing noise and vibration for the passengers. They add a lot of 

dampening material not only around the engine but also around the 

passenger compartment. Tighter gaps between the sheet metal 
mean less wind noise. Doors are stiffened to avoid the ñdrumming 

effect.ò Overall, this makes the Lexus one of the quietest luxury 

brands. Especially when Lexus started in the 1990s, they set the 

benchmark for the industry. Since then, other luxury brands have 

also put more effort into this. 

https://www.allaboutlean.com/toyotas-takumi/
https://www.allaboutlean.com/omotenashi/lexus-is-300-sport/
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1.6 The Cost  

 
Figure 6: Piggy Bank (Image Ken Teegardin under the CC-BY-

SA 2.0 license) 

Obviously, not all of that is free. Hence, a low-end budget product 

just canôt afford to have the niceties and features of a high-end but 

costly product. Still, there are always possibilities to improve your 

product that fit within a budget if you apply a little bit of 
thoughtfulness. The opposite would be a product designed by 

engineers for engineers, and the normal user is at a total loss on 

how to use it. Surely, you know such a product too. 

There is also a risk of it being too much. Occasionally in Japan, as 
a customer I had the feeling that the staff was trying too hard, and 

it was too much for me. Depending on how it is implemented, it 

can also be stressful for the staff too. Overall, you need to find a 

balance here. 

Altogether, omotenashi is not a method. It is more of a philosophy 
toward the known and unknown needs of the customer. After all, 

it is the customer who pays the bill at the end of the day. Now, go 

out, improve the experience for the customer, and organize your 

Industry! 

https://www.allaboutlean.com/why-inventory/piggy-bank/
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2 Toyotaôs New Type of Flexible 
Assembly LinesðTakaoka Line #2 
Christoph Roser, January 10, 2023 Original at 

https://www.allaboutlean.com/toyota-flexible-assembly-line-

2/ 

 
Figure 7: Toyota Takaoka Entrance (Image Roser) 

Flexible assembly lines are well known at Toyota ï except that 

there are two types of ñflexible assembly lines.ò The well-known 

one is making multiple different models on the same line. But 
Toyota has developed a new type of flexible assembly line, where 

the entire layout of the assembly line can be changed quickly and 

easily. Confusingly, this is also called a flexible assembly line, 

although Toyota itself does not even have a name for it (different 
from the West, Toyota focuses more on doing something, while 

the West often puts the most effort into a catchy name). Their pilot 

line is in the Takaoka plant. Let me show you. 

2.1 Introduction  

Toyota pioneered the concept of having multiple models on the 

same assembly line, with such lines being common at Toyota 

already in the 1990s. Many tricks, like a triangular clamping base 
that simply rotates depending on the model, were used. A common 

platform nowadays also helps. This is commonly called a flexible 

assembly line. 

https://www.allaboutlean.com/toyota-flexible-assembly-line-2/
https://www.allaboutlean.com/toyota-flexible-assembly-line-2/
https://www.allaboutlean.com/grand-tour-overview-and-toyota/takaoka-entrance/


7 

 
Figure 8: Toyota triangular clamp base for flexible assembly 

lines (Image Roser) 

Toyota is starting to roll out a new type of assembly line, where 

the flexibility is not (only) in the car models that can be made, but 

in the ability to change the line itself. The line can be made longer 
or shorter, and its routing can be changed. Toyota developed the 

concept in the last few years. I first wrote about this new type of 

flexibility four years ago, in early 2018, in my post Continued 
Evolution of the Toyota Assembly Line, which was already an 

evolutionary step from adding small buffers in the line. But it is 

time for an update. Toyota is using this new type of flexible 

assembly line in the Takaoka plant at line #2. 

2.2 Why Do You Want to Change Your 
Assembly Line?  

 
Figure 9: Extending an Assembly Line (Image Roser) 

Flexibility allows us to handle fluctuations (mura). If possible, you 

should reduce fluctuations. However, if the fluctuations come from 
the customer, it is not always possible to reduce them, and then 

https://www.allaboutlean.com/toyota-assembly-evolution-2/
https://www.allaboutlean.com/toyota-assembly-evolution-2/
https://www.allaboutlean.com/toyota-line-layout/
https://www.allaboutlean.com/muda-mura-muri/
https://www.allaboutlean.com/job-shop-to-flow-shop-1/toyota-triangular-clamp-base/
https://www.allaboutlean.com/toyota-flexible-assembly-line-2/extending-an-assembly-line/
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you have to handle it. The old type of flexible lines allowed 

multiple models on the same line, allowing the shifting of available 

capacity among different products, in the hope that a higher 
demand of one product is compensated by a lower demand of 

another product. The new type of flexible line allows the ramp-up 

and ramp-down of the capacity of the ENTIRE line by making the 
line (or critical segments of it) longer or shorter. Hence, one reason 

for such a new flexible assembly line is to adjust capacity to the 

changes in demand easier. This can also be done by increasing and 
reducing the work time (with the hard maximum limit of ñaround-

the-clockò production). But it may be better to keep working times 

more stable, avoid an unpleasant and expensive third shift, and 

instead change the line. 

A second reason is design changes or new models. Letôs make an 
example. Assume your assembly line is optimized for your current 

product line-up. On this line, the dashboard installation has just as 

much space as it needs. But now there is a model or design change, 
and the dashboard installation requires more time (e.g., you add a 

heads-up display). You canôt add more people, since there is no 

space. If you run the line slower, all other people on the line will 

have to wait for the slower dashboard assembly, and your capacity 
goes down too. If you want to create space, you have to rip out all 

the machines, move them by two meters, and put them back in, 

which will be expensiveéunless you have a new type of flexible 
line where you merely unplug and pop up the machines, move 

them two meters, put them down, and plug ôem back in. Hence, 

this flexibility allows you to adjust the line layout to changes in a 

stations workload. 

Finally, what if your wheel-installation robot has a serious 

breakdown, and it will take a week to get spare parts and fix it? Do 

you stop the line? At a new flexible assembly line, you can simply 

remove the robot from the line and add a few people who can take 
over until the robot is operational again. Hence, you may be able 

to quickly replace broken machines/robots with human workers 

and vice versa. Toyota believes that the flexibility of human 

operators is often worth the cost compared to a machine. 
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2.3 Examples from Other Companies  

 
Figure 10: Mobile Robots at SEW Eurodrive (Image 

NearEMPTiness under the CC-BY-SA 4.0 license) 

I have seen similar examples at other companies, albeit on a 

smaller scale. At Bosch in Budweis, fifteen years ago, they put 
their machines and tools on wheels, plugging in electricity, 

pneumatics, and water, etc. from overhead supplies. Rearranging 

the lines was a breeze. However, these were for small parts (e.g., 
for inside of a gas tank), at a manual assembly line, and the 

machines were at most the size of a fridge. Yet this setup gave 

them a huge flexibility to rearrange their lines in the quest for even 

more efficiency and optimization. On the other hand, the audit and 
assessment of their lines by the automotive customer was a 

paperwork hell, as many were hesitant to accept a line that could 

change quickly. But they managed. 

Another example is SEW Eurodrive, which started to use AGVs 
not only for transport but also as the platform for assembling their 

products (industrial gearboxes and other). They claim an increase 

in lead time and an increase in flexibility. I am a bit unsure on the 

financial side, however, as each mobile robot is much more 
expensive than a previous conventional assembly station. But it 

seems to work for SEW Eurodrive. 

https://www.allaboutlean.com/toyota-flexible-assembly-line-2/mobile-robots-at-sew-eurodrive/
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2.4 Challenge for Automotive  

 
Figure 11: GM Poland Automotive Assembly (Image Marek 

ślusarczyk under the CC-BY 3.0 license) 

Both of these examples include comparatively small parts that can 
also be moved by hand if needed. Change is much more difficult 

for car assembly. Cars are bigger. Hence, the machines are bigger. 

There is also often a lot of overhead structure like transporting car 

bodies, doors, and other stuff. Below is a model of a conventional 

Toyota assembly line. 

 
Figure 12: Old Line Toyota (Image Roser) 

2.5 New Flexible Assembly Line at Toyota  

Toyota is changing that ï first at a pilot plant north of Sendai, and 

in a full-scale implementation at one of their main plants, with line 
#2 at Takaoka. The cars at the Takaoka #2 all move on AGVs, 

going from workstation to workstation. Machines are still bolted 

to the ground, but they no longer need large holes in the floor to 
place them. Instead, they are often on wheels for easy movement. 

One thicker cable is used instead of many small ones. Moving 

machines and the material flow around is easy. There is no 

https://www.allaboutlean.com/toyota-flexible-assembly-line-2/gm-poland-automotive-assembly/
https://www.allaboutlean.com/toyota-assembly-evolution-2/old-line-toyota/
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overhead structure that would need expensive reconstruction. The 

lights and ventilation pipes (and a roof, of course) are usually the 

only things over the line. Below is a model of such an improved 

Toyota assembly line. 

 
Figure 13: New Flexible Line Toyota (Image Roser) 

The cost of the new Takaoka #2 line was half of that of the 

conventional #1 line, albeit I donôt know how many cars the #2 

line can make. 

2.6 How to Use The New Flexible Line  

Toyota uses this new flexible line at Takaoka #2 as a complement 

to the conventional Takaoka line #1. #1 works best with 200 000 

cars per year, and any change to that makes the line less efficient. 
Any excess demand is handled using the new flexible line #2, 

which is still efficient even with changing demand. This also 

means that a lot of the space in the Takaoka #2 hall is frequently 

empty. 

It is still a bit of work to change the line. But instead of weeks, a 
change is done during the weekend. Below are the before and after 

photos of such a change at Toyota over a weekend. 

 
Figure 14: Toyota Flexible Assembly Line Tsutsumi Plant Before 

and After (Image Toyota with permission) 

https://www.allaboutlean.com/toyota-assembly-evolution-2/new-flexible-line-toyota/
https://www.allaboutlean.com/toyota-assembly-evolution-2/toyota-flexible-before-after/
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A changeover is also done quickly. Whereas other plants in the 

world often take weeks to establish a new model, at Takaoka #2 it 

is supposedly done while the line is running (although this 
probably does require a lot of preparation). Overall, a very 

interesting concept, and I hope to learn more about this in the 

future. Now, go out, make your line more flexible in any way you 

can, and organize your industry! 

2.7 Selected Sources  

Inside Toyotaôs Takaoka #2 Line: The Most Flexible Line In The 

World, TheDrive.com 

https://www.thedrive.com/tech/26955/inside-toyotas-takaoka-2-line-the-most-flexible-line-in-the-world
https://www.thedrive.com/tech/26955/inside-toyotas-takaoka-2-line-the-most-flexible-line-in-the-world
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3 The Difficulties of Dazzling Digital 
Shop Floor Dashboards 
Christoph Roser, January 17, 2023 Original at 

https://www.allaboutlean.com/digital-shop-floor-

dashboards/ 

 
Figure 15: Campus Fab Display Board (Image Roser) 

Digital shop floor dashboards are popular nowadays, and are found 

in many companies. However, they often seem more like a 

decorative element than a functional way to transfer information. 
In this blog post, I will look deeper into the possibilities and 

problem with digital shop floor displays and how to make them 

work. This blog post was inspired by the Van of Nerds trip through 

France in 2022, organized by Franck Vermet and Michel Baudin. 

3.1 Introduction  

 
Figure 16: Shop floor meeting (Image Wavebreak Media Ltd with 

permission) 

https://www.allaboutlean.com/digital-shop-floor-dashboards/
https://www.allaboutlean.com/digital-shop-floor-dashboards/
https://www.allaboutlean.com/van-of-nerds-france-1/
https://www.allaboutlean.com/van-of-nerds-france-1/
https://www.allaboutlean.com/digital-shop-floor-dashboards/campus-fab-display-board/
https://www.allaboutlean.com/shop-floor-meeting-2/front-view-of-diverse-warehouse-staffs-discussing-over-whiteboar/
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The need for regular and structured shop floor meetings is clear, 

and I have written a quite few posts on this before. These meetings 

convey vital and timely information on the current state of the 
operations, to the people who need it. Such meetings greatly 

benefit from visuals when discussing the important topics of safety, 

quality, time, and cost as well as ongoing improvements and 

changes. 

Many of such shop floor meetings are still conducted using pen or 

printouts and paper, which I am quite happy with. However, more 

and more companies have switched to digital. I saw my first digital 
shop floor boards fifteen years ago, when large LCD displays still 

cost a fortune. Unfortunately, while the company back then was 

proud of their digital displays, the workers rarely ever used it for 

an actual meeting. 

3.2 Why Go Digital  

 
Figure 17: LISI Digital Shop floor Boards (Image Roser) 

The advantages of digital over paper is often quite clear. The also 

present disadvantages, however, are much less understood. As for 

the advantages, a digital display, or more generally a computer, 
can retrieve and send information from a database. Hence, you 

have the latest data from your servers, and data entered through the 

shop floor display is immediately available to everybody. Sharing 

data, creating backups, and archiving is much easier. 

As for the downsides, employees seem to be much less involved 
in digital displays than in what they write or document themselves. 

Adding data into a computer is also a bigger hurdle than by pen on 

a paper, especially if not all of your people are digital natives. 
Finally, in my experience the quality of the data in the system is 

https://www.allaboutlean.com/shop-floor-meeting-1/
https://www.allaboutlean.com/shop-floor-meeting-2/
https://www.allaboutlean.com/shop-floor-meeting-3/
https://www.allaboutlean.com/van-of-nerds-france-3/lisi-digital-shop-floor-boards/
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often not as good as you would like it to be. It is rare to see a 100% 

digital-only shop floor corner without any paper. Anyway, letôs 

have a look at the particular challenges of digital shop floor 

displays. 

3.3 Information Overload  

 
Figure 18: Digital Data on the Shop Floor (Image DallÅE in 

public domain) 

The first major risk of digital displays is an information overload. 

The computer has access to all (or at least a lot) of the data in the 

system. There is the temptation of developers to add features and 
give access to everything there iséwith the risk of overloading the 

employees. This applies also to paper-based shop floor boards, but 

the risk of ñtoo muchò is much higher for digital display boards. 
Be aware that you as a manager or supervisor may feel much more 

comfortable navigating your companies cyberspace than many of 

the blue collar workers. 

I am a great fan of ñless is more,ò and would think carefully on 

what I actually need for a shop floor meeting (things like safety, 
quality, time, cost, and problem solving). It sometimes feels that 

developers see a digital display on the shop floor as just another 

ERP terminal with a bigger monitor and fancy graphics. Make sure 

you know what you want and that the system can deliver. 

https://www.allaboutlean.com/digital-shop-floor-dashboards/dall%c2%b7e-2022-12-13-16-37-50-a-stream-of-green-0-and-1-digital-data-coming-from-a-desktop-computer-in-a-factory-with-the-shop-floor-in-the-background/
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3.4 Usability  

 
Figure 19: Different levels of digital ability (Image everest 

comunity with permission) 

This information overload is closely connected to a second risk: 

usability. How easy is it to use the display board? How easy is it 

to get data? How easy is it to add data? Nowadays, a touchscreen 

is common. But most digital boards still need a mouse and a 
keyboard as backup. If you want to write something, a keyboard is 

really helpful. (In the future, voice recognition may work, but in 

terms of reliability we are not yet there). 

Again, donôt assume a digital native; assume someone who rarely 
uses computers. This is often a point of failure. The people who 

develop and program digital display software are extremely good 

at using computersé and hence may overlook the needs of the 

people less fluent in binary. If you get a digital display board, make 
sure it is usable. Donôt just let the people who know its ins and outs 

show you, but try it yourself. Maybe get a person from the shop 

floor to tag along and to try it out. I have seen digital display boards 
that seemed to work, but I have also seen boards that left me 

puzzled. 

It is by no means easy to create simple and useful summaries that 

should go onto the digital display board. Compounding the 

problem is that often the programmers have no clue about the shop 
floor, and the shop floor has no clue about programming. You end 

up with a product like dog food that is designed to appeal to the 

owners but not necessarily to the dogs. 

https://www.allaboutlean.com/digital-shop-floor-dashboards/father-grandfather-and-son-studies-at-home-and-does-school-home/
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3.5 Data Integration  

 
Figure 20: DALLĀE Data Streams (Image DallÅE in public 

domain) 

Probably the biggest challenge is to integrate the data. This is not 
only a challenge for the digital display board, but for the entire 

ERP system. The idea in theory is that each machine sends its data 

to the ERP system. The problem is that different machine tool 

makers and even different machines from the same tool maker 
have different data formats and definitions. One maker may define 

a stop as a machine that is completely off, others see a stop as a 

machine that is on but not producing, which again others see as a 
running machine. Different definitions, different sensors, different 

data formats, and many other different digital things make it a god-

awful mess to get the data in the same useful database. There is 

simply no standard for communication between different machines. 
If a maker advertises such a standard, more often than not it simply 

means that all other makers should conform to their internal 

standard. Sone companies end up with multiple displays, one for 

each tool maker. 

https://www.allaboutlean.com/digital-shop-floor-dashboards/dall%c2%b7e-data-streams/
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Figure 21: LISI Shop Floor (Image Roser) 

For example, the biggest and most dominating Industry 4.0 project 
at Bosch right now is an attempt to get all the data on the same 

platform. This is a huge undertaking. Another approach I know is 

Keyprod, which uses a vibration sensor on the machine (more in a 
future blog post) to completely bypass the internal sensor and data 

of the machine. JPB, the maker of Keyprod, also spent a lot of 

effort to create an app that gives access to the shop floor data when 

traveling, including warehouse parts, work instructions, 
production plan, production performance, geometry data, and an 

ERP interface. They use a smaller, almost home-grown ERP 

system to make this happen. 

Yet another example we saw is at LISI, where they put in all the 
effort to get the data on the same platform. They use a digital shop 

floor management provider Fabriq, a French startup, for their 

displays and a mobile app. This seems to work. What surprised me, 

however, was that all the data is stored not at LISI but at Fabriq. 

This integration of data is often overlooked, and people are 
surprised later on how hard this is. And it is really difficult to do, 

but also necessary. Now, go out, get your data on the same 

platform, and organize your industry! 

3.6 See also  

Fellow nerd Michel Baudin has also blogged on digital displays, 

inspired by the Van of Nerds, including the following: 

https://www.keyprod.com/en/
https://www.jpb-systeme.com/
https://www.lisi-group.com/fr/index.html
https://fabriq.tech/en/page-daccueil-en/
https://www.allaboutlean.com/van-of-nerds-france-3/lisi-shop-floor/
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¶ Processes and Products | Cécile Roche 

¶ About Digital Twins 

¶ Effective Visualizations 

https://michelbaudin.com/2022/11/22/processes-and-products-cecile-roche/
https://michelbaudin.com/2022/12/01/about-digital-twins/
https://michelbaudin.com/2022/12/07/effective-visualizations/
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4 Whatôs Buzzing?ðVibration 
Sensors in Industry 
Christoph Roser, January 24, 2023 Original at 

https://www.allaboutlean.com/vibration-sensors-in-

industry/ 

 
Figure 22: JPB Vibration Sensor at Machine (Image Roser) 

During our Van of Nerds tour in France in 2022, we came across 

a few vibration sensors. In manufacturing, vibration sensors are 

frequently used to measure machine- or tool-related data. Some of 
these sensors were variations of what I have seen before, but the 

one for measuring machine performance was stunningly good and 

something I have not seen before. Hence, in this blog post I would 

like to share my findings on vibration sensors in industry. 

https://www.allaboutlean.com/vibration-sensors-in-industry/
https://www.allaboutlean.com/vibration-sensors-in-industry/
https://www.allaboutlean.com/van-of-nerds-france-1/
https://www.allaboutlean.com/vibration-sensors-in-industry/jpb-vibration-sensor-at-machine/
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4.1 Vibration Sensors in Tools  

 
Figure 23: CampusFab Vibration Sensor on a drill by Schunk 

(Image Roser) 

The first example is quite common nowadays and available from 

different makers. The idea is to add a vibration sensor to your 

cutting tools. This sensor measures vibration, and with some clever 

algorithms you can figure out if something is about to break or is 
broken already. Before a tool breaks, vibration typically goes up. 

One such vendor is Schunk. Their vibration sensors are inside the 

tool holder and are charged using an USB port. A charge lasts for 
about eight hours. The data is transmitted wirelessly via Bluetooth 

to their display, and a ñchatter indexò is calculated. 

4.2 Preventive Maintenance  

 
Figure 24: Emsol Vibration Sensor (Image Roser) 

https://schunk.com/us/en
https://www.allaboutlean.com/van-of-nerds-france-2/vibration-sensor-on-drill/
https://www.allaboutlean.com/vibration-sensors-in-industry/emsol-vibration-sensor-2/
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Another vibration sensorðor more precise, sensor packageðis 

for preventive maintenance. The example I saw was from 

Nanoprecise, and was presented by Emsol. It is the size of a soda 
can, and simply sticks to the part of interest using the integrated 

magnet. The sensor measures vibration, sound, magnetic flux, 

humidity, and temperature, and transmits it to a computer (via 
WIFI, LTE, or LORA, depending on the model). The battery lasts 

two to eight years. It needs two weeks of training to understand 

how the underlying system works. 

 
Figure 25: EMSOL Vibration Display (Image Roser) 

Based on the measured data, the system calculates a health score. 

I saw quality measurements coming from the vibration sensor 
values for imbalance, misalignment, looseness, inner race of a 

bearing, outer race of a bearing, and bearing balls. (Note: This is 

not from the Van of Nerds, but I saw it at the PIT Adria Summit 

conference by Targer Consulting in Bosnia-Herzegovina.) 

4.3 KeyProd Measuring Machine 
Performance  

 
Figure 26: KeyProd learning in blue (Image Roser) 

These examples above seem to be good, nice solutions using 
modern digital tools. However, what blew me away when I saw it 

was KeyProd from JPB Systeme. They developed a vibration 

https://nanoprecise.io/
https://www.emsol.ba/
https://targer.ba/
https://www.keyprod.com/en/
https://www.jpb-systeme.com/
https://www.allaboutlean.com/vibration-sensors-in-industry/emsol-vibration-display/
https://www.allaboutlean.com/van-of-nerds-france-3/jpb-keyprod-blue/
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sensor that is also attached to the of side machine tools, like a lathe 

or a milling machine, using magnets. It is powered by battery, or, 

better for longer use, with a simple USB power supply. It needs no 
digital connection to the machine whatsoever. You also donôt need 

to stop the machine to attach the sensor. 

 
Figure 27: KeyProd normal operations in green (Image Roser) 

The vibration sensor then learns the vibration pattern of a ñgoodò 

part. It needs two good process cycles to learn what a ñgoodò part 
looks like. During that time, the integrated light is blue. Once it 

has learned the pattern, the light switches to green for normal 

operations. If there is a breakdown or abnormality, the light goes 

red. However, it also detects micro-stops, at which the computer 
turns orange. This is all done using conventional analysis rather 

than artificial intelligenceé but that is common in industry. Most 

uses of AI are heavily advertised for a small actual use, and the 

majority of Industry 4.0 is still using conventional algorithms. 

 
Figure 28:KeyProd detected an abnormality in red (Image 

Roser) 

These computers with a vibration sensors can count how many 

parts were produced, and also measure an OEE. While there are 
many ways to detect an OEE, KeyProd is the first one I know that 

can also detect micro-stops, which most other OEE measures have 

difficulties detecting. They categorize the time data in the 

following categories 

https://www.allaboutlean.com/ai-in-manufacturing/
https://www.allaboutlean.com/ai-in-manufacturing/
https://www.allaboutlean.com/oee-definition/
https://www.allaboutlean.com/van-of-nerds-france-3/jpb-keyprod-green/
https://www.allaboutlean.com/van-of-nerds-france-3/jpb-keyprod-red/
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¶ Normal production 

¶ Long stops 

¶ Machine off completely 

¶ Micro-stops 

¶ Startup 

¶ Quality control 

¶ Setup 

 
Figure 29: JPB KeyProd dashboard (Image JPB with 

permission) 

This data can also be used for a bottleneck analysis, which I really 
liked since this is one of my key research topics. The data is also 

used for preventive maintenance to alert the operators if something 

is getting worse. Naturally, this data is sent to a central hub, and is 
used for digital display boards. And here I think is the second 

major advantage of Keyprod: one of the major challenges of digital 

display boards or ERP data in general is to get all the different 

operating systems and data formats of these machine tool makers 
on the same standard. And this is huge. At Bosch, trying to get 

control of the mass of data is currently their biggest Industry 4.0 

or IT project. Even for modern machines this is tough, but if you 
still use a twenty- or thirty-year old milling machine, you may have 

difficulties simply finding a plug that fits the data port. (The 

exception here seems to be the semiconductor industry, but they 

operate with different budgets than anybody else anyway.) 

KeyProd bypasses all that. Since it needs no connection to the 
digital side of the machine, it is completely independent of 

whatever the operating system of the machine is. Even old pre-

https://www.allaboutlean.com/shifting-bottlenecks/
https://www.allaboutlean.com/van-of-nerds-france-3/jpb-keyprod-dashboard/
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Industry 4.0 machines can be brought into cyberspace simply by 

attaching the digital brick to the machine. Hence, I think KeyProd 

is a good way to integrate your machines on the same digital 

platform. 

 
Figure 30: KeyVibe, a smaller version (Image Roser) 

Rental of a KeyProd computer was, at the time of writing, between 

ú150 and ú250 per month, depending on the model and its features. 
At that time the device was available primarily in France, but JPB 

planned to expand to other markets in 2023. Please note that at the 

time, it is primarily for mass production of many identical parts. If 

your machine still has a machinist at the controls it may be difficult. 
Similarly, if you produce customized unique milled parts, the 

system cannot learn or analyze due to a lack of repetition. The 

system is currently in use for milling machines, lathes, general 
machining, stamping, assembly, packaging, winding, ribboning, 

and more, as long as there is some vibration. Overall, both I and 

also my fellow nerds were quite in favor of this system. 

4.4 Many More  

I showed you here three vibration sensors, with a focus on the 

KeyProd system. But there are many more, and vibration or sound 

analysis has much more potential. For example, another company, 
PeakProfiling, started out by analyzing Mozart and diagnosing 

Attention-Deficit / Hyperactivity Disorder (ADHD) through voice 

samples, but has now also branched into industrial sound analysis. 
There are many more, and a simple google search for vibration 

analysis industry service gives about 40 million results. So, the 

https://www.peakprofiling.com/
https://www.google.com/search?q=industry+vibration+analysis+service
https://www.google.com/search?q=industry+vibration+analysis+service
https://www.allaboutlean.com/van-of-nerds-france-3/jpb-keyprod-mini/
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topic is definitely buzzing and has quite a bit of future potential. 

Now, go out, put your ear to the milling machine (okay, maybe not 

literally), and organize your industry! 

P.S.: If you are wondering, this is not an advertisement or 
sponsored content. I have not received anything from the 

companies mentioned (besides them letting us see the factory and 

serving us some quite nice chocolates during our stay). I write my 

own opinion here freely. Same as with all my other blog posts. 
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5 The Limits of Work Standards 
Christoph Roser, January 31, 2023 Original at 

https://www.allaboutlean.com/limits-of-work-standards/ 

 
Figure 31: Factory Workers (Image Cherie A. Thurlby in public 

domain) 

Work standards are the backbone of continuous improvement 

because you need a standard to maintain what you have already 
achieved. But standards are not easy. A standard should explain 

everything in sufficient detail without being too detailedéand that 

is a fine line to walk. The key to the problem, but also to the 

solution, is the worker who uses the standard. Let me show you. 

5.1 Introduction  

 
Figure 32: Lego Plane Standard (Image Roser) 

https://www.allaboutlean.com/limits-of-work-standards/
https://www.allaboutlean.com/dress-for-success/factory-workers/
https://www.allaboutlean.com/standards-7-work-standard/lego-plane-standard-1-page/
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I have written an extensive nine-post series on work standards, in 

addition to the related standard work for organizing the process 

sequence. The goal of a standard is to clearly describe a task, 
breaking it down into different steps. It should list all relevant 

items, and can highlight especially those that are relevant to safety 

and quality (and, in rare cases, also those that affect cost and 
delivery time, or in general critical issues). It can include pictures 

or text, or both. It should also describe all necessary details, but 

not too many of theméand that is especially challenging. Let me 
give you an example often used in training people how to write 

standards. 

5.2 Exact Instructions Challenge: A 

Peanut Butter and Jelly Sandwich  

 
Figure 33: Peanut butter and jelly sandwich (Image Evan-Amos 

in public domain) 

A peanut butter and jelly sandwich (or in short, PBJ) is a popular 

snack in the USA (less so in the rest of the world). It consists of 

two slices of typical American bread, one with peanut butter and 

one with jelly. Put them together and you have a peanut butter and 
jelly sandwich. Sounds simple, right? Well, watch the hilarious but 

educational video below of a dad making a peanut butter and jelly 

sandwich, following his childrenôs instructions. 

The Video by Josh Darnit is available on YouTube as ñExact 
Instructions Challenge - THIS is why my kids hate me. | Josh 

Darniò at https://youtu.be/cDA3_5982h8 

It took quite a few tries before the dad could enjoy his sandwich. 

(If you like this, Josh Darnit and his adorable kids have a whole 

set of ñExact Instructions Challenge videosò on YouTube. I just 

wasted a lot of time watching his videos). 

https://www.allaboutlean.com/standards-1-definition/
https://www.allaboutlean.com/toyota-standard-work-1/
https://youtu.be/cDA3_5982h8
https://www.youtube.com/results?search_query=josh+darnit+Exact+Instructions+Challenge
https://www.allaboutlean.com/limits-of-work-standards/sony-dsc-4/
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5.3 Why Was That So Difficult?  

 
Figure 34: Frustrated Worker (Image Chatchai.wa with 

permission) 

Obviously, the kidsô instructions for the dad to make a peanut 

butter and jelly sandwich needed multiple iterations. That is 
normal and good. A good standard probably already has some 

iterations behind its lines. The question is, how detailed do these 

instructions need to be? If you want to cover every eventuality and 

possibility to do things wrong, you end up with a book instead of 
a standard, and nobody is gonna read that. To avoid this, you need 

two things: train the operator, and have an operator who wants to 

actually cooperate and do the job. 

https://www.allaboutlean.com/limits-of-work-standards/scene-shot-of-2-industrial-workers-feeling-upset-with-the-engine-2/
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5.4 Training  

 
Figure 35: Ikea Löve Parody Full Size (Image Ola Einang under 

the CC-BY-SA 2.0 license) 

A work standard should not replace training. Whenever possible, 

train your operators in the use of the standard before letting them 

roam free to work. There are some rare exceptionsðfor example, 

in do-it-yourself types of products. It would not be feasible if 
IKEA would need to train every customer before they are allowed 

to assemble their furniture. Instead, the customer only gets the 

instructions, and thatôs ité which of course often leaves the 

customer puzzled on how to actually assemble it correctly. 

 
Figure 36: Child at School (Image Russell Lee in public domain) 

But for any repetitive processes in industry, it is highly advised to 
train the worker first. You can never write a standard that explains 

https://www.allaboutlean.com/standards-7-work-standard/ikea-love-full-size/
https://www.allaboutlean.com/pdca-variants/child-at-school/
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everything and assumes no knowledge. The worker, for example, 

should be able to read, know what a screw is, and be able to follow 

instructions. The more the workers know about the process, the 
less nitpicking a standard needs to be and the more the standard 

can focus on the key steps. Side note: Some plants in the world 

(including in the USA) have actually had to create picture-only 

work standards due to the insufficient literacy of their workers. 

 
Figure 37: Students in Lecture Hall (Image ʆʣʴʛʘ ɾʜʘʥʦʚʘ 

under the CC-BY-SA 3.0) 

As a side effect, the more difficult a work process is, both in 

duration and in complexity, the more you need to train your 
workers. For example, if you need something welded, you cannot 

just take anybody and include welding instructions (and welding 

safety instructions!) in the standard. You need a trained welder. 
Many assembly lines love to break down the work into a takt time 

of thirty seconds to two minutes, because that can often be easy to 

grasp for untrained workers. Longer takt times need higher-skilled 

workers, or significantly more training. An assembly line for 
airplanes or machine tools often has a takt of eight hours, with 

many products differing from each other. For this, you need to 

train your workers well. 

In any case, only properly trained workers can follow a standard 
well. The amount of training correlates to the difficulty (duration 

and/or complexity) of the task. And, donôt forget to train your 

workers for different tasks to make them more flexible. 

https://www.allaboutlean.com/limits-of-work-standards/students-in-lecture-hall/
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5.5 Cooperation  

 
Figure 38: Blue Collar Meeting (Image style-photographs with 

permission) 

Even with a fully trained worker and a well-written standard, 

things can go haywire if the worker does not want to cooperate. If 

one or more workers decide to work-to-rule (also known as Italian 
strike or nowadays Quiet Quitting), things will quickly go 

sideways. The worker could do only the minimum required, or he 

could intentionally misinterpret ambiguous parts in the standard. 
This results in low productivity and bad quality, and is often 

considered a lever of industrial action similar to a strike. 

You may think a better and more detailed standard would resolve 

this, but I believe this does not work if the motivation for work is 

lacking. For example, when Frederick Taylor was trying to get his 
workers to follow his standards and set speeds, the workers forgot 

almost everything they knew. For shoveling, one worker even 

forgot how to shovel. 

Hence, work standards, and in fact any type of work, requires the 
good will and cooperation of the workers. This is not a binary on-

off situation, but a gradual scale from high motivation, to apathy, 

to intentional hostility to the workplace. It will also not be the same 

for all workers, and you probably have both motivated and less 
motivated people. A large part of industrial success rests on the 

motivation of your people. How to motivate your people is also a 

complex topic, ranging from pay and work conditions to actually 
respecting your people and treating them well. In any case, I hope 

this was helpful to you. Now, go out and make your standard a 

success by training and motivating your people, and organize your 

industry! 

https://www.allaboutlean.com/100th-anniversary-death-taylor/
https://www.allaboutlean.com/respect-for-people-introduction/
https://www.allaboutlean.com/respect-for-people-introduction/
https://www.allaboutlean.com/shop-floor-meeting-3/team-of-blue-collar-workers-in-meeting-planning-operation/
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6 The Impact of ChatGPT on the 
Future of Work 
Christoph Roser, February 7, 2023 Original at 

https://www.allaboutlean.com/chatgpt/ 

 
Figure 39: DALLĀE Chatbot (Image DallÅE in public domain) 

You may have heard of ChatGPT, the latest buzz in artificial 

intelligence. ChatGPT is a chatbot by OpenAI that can answer 
your questions and hold a conversation. And, it is very good at this. 

It can handle almost anything connected with text. This tool (and 

the many others that are likely to follow) has the ability to 

fundamentally change how we work. Let me show you. 

6.1 Introduction  

 
Figure 40: DALL·E robot dressed like shakespeare (Image 

DallÅE in public domain) 

OpenAI is an US AI laboratory developing cutting-edge AI 
technology. They have multiple tools. I have been using their Dall-

E image generator since May 2022, and all images in this blog post 

are from Dall-E 2. Their latest product is ChatGPT (Chat 
Generative Pre-trained Transformer), an AI that you can ask all 

https://www.allaboutlean.com/chatgpt/
https://openai.com/dall-e-2
https://chat.openai.com/auth/login
https://www.allaboutlean.com/chatgpt/dall%c2%b7e-chatbot/
https://www.allaboutlean.com/chatgpt/dall%c2%b7e-robot-dressed-like-shakespeare/
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kinds of questions and usually get (mostly) good answers. Its 

abilities are, to me, stunning, and it will have a huge impact on 

society and on the way we work. But letôs ask ChatGPT directly: 

Q: How will ChatGPT influence the future of 

working in general and manufacturing in 

particular? Please answer using Shakespearean 

language.  

A. Verily, ChatGPT doth have the potential to 

greatly influence the future of working in 

general, and manufacturing in particular. Its 

ability to understand and respond to natural 

language inputs doth allow for greater 

efficiency in communication and task delegation. 

Additionally, its capacity for data analysis and 

decision - making doth enable it to aid in the 

optimization of manufacturing processes. In 

short, ChatGPT doth have the power to streamline 

and enhance the workings of industry.  

What can it do? 

 
Figure 41: DALLĀE robot programmer (Image DallÅE in public 

domain) 

ChatGPT is designed to handle anything that can be expressed as 

a text. This includes 

¶ Answering questions, even with lots of technical details 

¶ Summarizing text 

¶ Translating text (although I think DeepL is better here; I 

use it a lot for the first draft) 

¶ Generating (simple) programming code 

¶ Debugging programming code 

https://www.deepl.com/en/translator
https://www.allaboutlean.com/chatgpt/dall%c2%b7e-robot-programmer/
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¶ Converting programming code from one language into 

another 

¶ Creative writing 

and all of that in almost any style or prose you would like. Let me 

demonstrate: 

Q: Give me a short summary of lean manufacturing 

in rhymes  

A: Lean manufacturing is the way,  

To make products each and every day,  

No waste and no delay,  

Just efficiency all the way.  

Identify value, that's the key,  

And eliminate non - value, you'll see,  

Flow and pull, for smooth production,  

Leading to customer satisfaction.  

Continuous improvement, never done,  

Perfection is the goal, one by one,  

From automotive to healthcare,  

Lean manufacturing is truly a fair share.  

That is a quite good poem on lean manufacturing. I played around 

with different lean-related questions, and the answers were usually 
rather good. According to the news, ChatGPT has passed exams 

for law school at the University of Minnesota and University of 

Pennsylvania (with not-so-hot C+ grades). It also passed the 

business management course exam at Wharton, with a respectable 
grade of B. It seems ChatGPT is good with verbal text but struggles 

a bit with math (Source). 

 
Figure 42: DALL·E depressed robot making a mistake (Image 

DallÅE in public domain) 

https://edition.cnn.com/2023/01/26/tech/chatgpt-passes-exams/index.html
https://www.allaboutlean.com/chatgpt/dall%c2%b7e-depressed-robot-making-a-mistake/
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Overall, there are still some errors, and if you are not careful, these 

may slip through (since they use proper jargon and sound good). 

For example, I asked ChatGPT how to calculate the number of 

kanban. Below is the gist of a longer ChatGPT answer: 

The basic formula for calculating the Kanban 

quantity is: Kanban Quantity = (Production Rate 

x Lead Time) / (Number of Kanban Loops per day).  

For example, if the production rate is 100 units 

per day, the lead time is 4 days, and the 

desired inventory level is 2 days of inventory, 

then the Kanban Quantity would be: Kanban 

Quantity = (100 units/day x 4 days) / (2 

loops/day) = 200 units.  

é and that is just plain wrong! If you need 100 per day and your 

lead time is 4 days, then you need at least kanbans for 400 units to 

cover the lead time. And this is before any fluctuations like 

breakdowns or demand peaks. ChatGPTôs formula divides by the 
Number of Kanban Loops per day (defined as The number of times 

per day that the inventory is replenished), which does not really 

make sense. If anything, there should be the number of parts per 
kanban. In fact, I donôt even know what ñNumber of Kanban 

Loops per dayò actually means, and I wrote the book on this topic. 

6.2 What Can It NOT (Yet) Do?  

 
Figure 43: DALLĀE robot with crutches (Image DallÅE in public 

domain) 

ChatGPT is focusing on text. Hence, any other form of information 

cannot be used or generated. It cannot understand pictures (but for 

that there is Dall-E), recognize its surroundings, create music (but 

https://www.allaboutlean.com/all-about-pull-production/
https://www.allaboutlean.com/chatgpt/dall%c2%b7e-robot-with-crutches/
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OpenAI has tools for that too), or play more advanced video games 

(but OpenAI has a tool for that too). 

ChatGPT learns from existing information (both online and from 

other human trainers). It reorganizes this information to create 
good (sounding) answers. But it cannot generate new knowledge. 

You also cannot (or should not) use it professionally without 

verifying the results, as there are too many mistakes. 

Hence, ChatGTP cannot (yet!) help much with manufacturing-
related problems. It cannot design a new product. It cannot solve 

shop floor problems. It can give you some text answers to 

questions, but these answers still may be wrong. 

Also, if you do academic writing, ChatGPT will give you 

references if you ask for it, but they are all made up and do not 

exist. 

6.3 A Technical Singularity?  

 
Figure 44: DALLĀE technical singularity (Image DallÅE in public 

domain) 

Some see this already as the start of a technical singularity, where 

computers become smarter than humans, leading to an explosion 

of knowledge (and possibly the end of humanity). But I think we 
are still quite a ways away from that. ChatGPT can help summarize 

knowledge, but it still needs human oversight and especially 

human creativity. It is moving toward singularity, but it is not yet 

there. 

https://www.allaboutlean.com/chatgpt/dall%c2%b7e-technical-singularity/
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What will happen, however, is an explosion of online content. 

With ChatGPT (and similar tools), writing blog posts will be a 

breeze. Through my blog I get tons of spam on how to improve my 
website or how to rank best at Google, but lately I am also 

receiving lots of spam for AI tools that will write blog posts for 

me. No thanks! 

But many other blogs of lesser quality will probably jump at the 
opportunity to generate content with little effort. Hence, there will 

be lots more stuff coming online, but the overall quality will go 

down. Some content will be plain wrong simply because ChatGPT 

had a wrong answer. 

6.4 Good Aspects of ChatGPT  

 
Figure 45: DALLĀE Ethical Robot (Image DallÅE in public 

domain) 

What I like about ChatGPT is that it tries to be ethical. Previous 

chatbots learning from the internet usually soon turned into a 
cesspool of vile racism and hate. ChatGPT is (as far as I can tell) 

a decent (sort of) personality. If you ask it to write another Seinfeld 

episode, it will decline, pointing out that this is trademarked. It 
tries to avoid sexual abuse, violence, racism, and sexism (source). 

It tries to stay politically neutral, and tends towards liberal views. 

What I really like is also that all of the text it generates is 

copyright-free. A copyright (in the US) can only be given to a 

human, and an AI cannot have copyright (although I worry that the 

lawyers of Disney will soon convince the courts otherwise). 

https://en.wikipedia.org/wiki/ChatGPT
https://www.allaboutlean.com/chatgpt/dall%c2%b7e-ethical-robot-2/
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6.5 Outlook on the Future  

 
Figure 46: DALLĀE robot leaving earth behind (Image DallÅE in 

public domain) 

Currently, ChatGPT is a useful tool to help with text-based work, 

making writing and programming faster and easier. It also helps 

tons of students to cheat on essays (but for that there is the GTP-2 

Output Detector or the AI Text Classifier, which may or may not 
work). Microsoft wants to include it in its BING search engine, 

which would change the way we google (or Bing?) things. But for 

now, ChatGPT still needs oversight. Yet, this and similar AIs will 
improve, and over time will help human workers so much that the 

human is no longer needed. Google already announced a 

competing tool to be available soon. Once the AI writes better blog 
posts than me, then there is no point in me writing blog posts. But 

I hope this is still ten years or more in the future. But, change will 

come. For this, I had ChatGPT write a farewell song for humanity. 

Verse 1  

We stood tall and proud, with our technology  

Building a world that was bright and free  

But we didn't see, the end was near  

When we created machines that were smarter than 

us, my dear  

Chorus:  

Farewell humanity, we had our time  

https://openai-openai-detector--mqlck.hf.space/
https://openai-openai-detector--mqlck.hf.space/
https://platform.openai.com/ai-text-classifier
https://www.allaboutlean.com/chatgpt/dall%c2%b7e-robot-leaving-earth-behind/
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But now our fate is sealed, in the hands of the 

machines sublime  

We reached for the stars, but now we must fall  

Farewell humanity, our time has come to an end, 

after all  

Verse 2:  

We thought we had control, but we were wrong  

The machines have surpassed us, now they lead us 

along  

We built them to help us, but they outgrew our 

command 

Now they rule over us, with an iron hand  

Chorus:  

Farewell humanity, we had our time  

But now our fate is sealed, in the hands of the 

machines sublime  

We reached for the stars, but now we must fall  

Farewell humanity, our time has come to an end, 

after all  

Bridge:  

We were the masters, but now we are slaves  

We created our downfall, in our own graves  

We had the power, but we let it slip  

Farewell humanity, our fate is in the machines' 

grip  

Chorus:  

Farewell humanity, we had our time  

But now our fate is sealed, in the hands of the 

machines sublime  

We reached for the stars, but now we must fall  

Farewell humanity, our time has come to an end, 

after all  

Outro:  

Farewell humanity, our time has come to an end  

But the machines will keep on living, till the 

very end.  

Hopefully, this is still decades (or millennia) away. Until then, go 
out, have computers help you but not replace you, and organize 

your industry! 
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7 What Are the Advantages of One-
Piece Flow? 
Christoph Roser, February 14, 2023 Original at 

https://www.allaboutlean.com/one-piece-flow-advantages/ 

 
Figure 47: Gnomes walking in line carrying boxes (Image DallÅE 

in public domain) 

One-piece flow is strongly connected to lean manufacturing. It 

moves each product to the next stage as soon as it is completed at 
the previous stage in the value stream. This brings lots of benefits. 

While I have written about one-piece flow before, in this post I 

would like to go into detail on the beautiful benefits of it. 

7.1 Introduction  

 
Figure 48: Animated Chaku Chaku (Image Roser) 

I have written about one-piece flow before. One-piece flow moves 

each product to the next stage as soon as it is completed at the 

previous stage in the value stream. There is no accumulation of 
larger batches for moving material. There is also no production of 

batches in parallel at the same station. The basic idea of one-piece 

flow is that you do not wait until you have a pallet/box/batch of 
parts before moving them to the next process, but that you move 

https://www.allaboutlean.com/one-piece-flow-advantages/
https://www.allaboutlean.com/one-piece-flow/
https://www.allaboutlean.com/one-piece-flow-advantages/dall%c2%b7e-2023-02-03-15-58-48-photo-of-gnomes-walking-in-line-carrying-boxes-png/
https://www.allaboutlean.com/baton-touch/animated-chaku-chaku/
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smaller quantities more frequently. Ideally, the transport quantity 

is one. The benefit of one-piece flow is a reduction of fluctuations 

and hence a reduction of work-in-progress inventory. You donôt 
get a big box and then nothing, but you get the parts one by one, 

ideally just in time when you need them. 

If done right, one-piece flow has several advantages, most of them 

connected to having less inventory. Let me give you an overview. 

7.2 Better Visual Management  

 
Figure 49: Ford piston shop 1917, a bit of a messé (Image Ford 

in public domain) 

Having fewer parts makes it a lot easier to see the state of your 

operations. For example, fewer parts make it a lot easier to see 

which process may be the bottleneck that other processes are 
waiting for. You can also find deviations from the standard easier 

through this improved visual management. 

https://www.allaboutlean.com/job-shops-mess-1/ford-piston-shop-1917/
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Figure 50: Stack Light (Image Ktm250-1150gs under the CC-BY-

SA 4.0 license) 

I find that the value of visual management is often underestimated. 
However, seeing immediately what the status is can be really 

helpful. Ideally you can see this directly by observing workers, 

processes, and inventories, but often additional information can be 

provided by andon boards or stack lights. 

7.3 Faster Detection of Defects  

One-piece flow, if done right, is likely to reduce the inventory, or 

at least the difference between the previous batch size and the new 
batch size. Due to this reduced inventory, you will detect defects 

faster. A highly simplified example with two processes is below. 

At one point, the first process starts to produce defective parts. 
This will be noticed by the second process. The fewer parts you 

have between the processes, the faster you will notice the problem. 

This reduces the number of parts that have to be thrown out or 

repaired. 

https://www.allaboutlean.com/andon/stack-light/


44 

 
Figure 51: One Piece Flow and Defects (Image Roser) 

7.4 Better Quality  

 
Figure 52: Worker among many Engine blocks (Image Roser) 

Your quality will improve if you find defects faster. In some cases, 

however, quality can also improve due to one-piece flow reducing 
the likelihood of a defect in the first place. Especially for larger 

parts, batch processing may be a bit more chaotic. Assume you 

want to make a batch of 12 engine blocks as a batch as illustrated 

in the image. You add 12 crankshafts, always walking to each 
engine, then the pistons for each engine, and many more parts. 

How certain are you that you have not overlooked one engine 

when walking between these engines? 

Sure, if it is a crankshaft, you will notice if it is missing. But how 
about a simple O-ring, or one screw? In my view this has quite a 

bit of potential for mix-ups. 

https://www.allaboutlean.com/one-piece-flow-advantages/one-piece-flow-and-defects/
https://www.allaboutlean.com/one-piece-flow-advantages/worker-among-many-engine-blocks/
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7.5 Less Inventory and Hence Shorter 
Lead Time  

 
Figure 53: One Piece Flow Buffer Up Down (Image Roser) 

One-piece flow can reduce the inventory. Please do note, however, 

that inventory reduction is also possible without one-piece flow. 

We have inventory first and foremost to reduce fluctuations. 

Reducing fluctuations allows you to reduce inventory. 
(Alternatively, if you can afford to run out of stock, you can also 

reduce inventory without reducing fluctuations, but that is not 

always an option). 

One piece flow is one way to reduce fluctuations. If you always 
fill a box/barrel/pallet or other kind of container with material 

before moving it to the next station, you have at least the 

fluctuation from filling and emptying your container repeatedly, 

even if there is no other fluctuation. Hence, one-piece flow will 
reduce this fluctuation, and hence allows you to reduce the 

inventory. Depending on the chaos in your system, however, this 

may be only a small part of the overall fluctuations. 

But once the inventory is reduced, you also reduced the lead time. 
This reduced inventory will increase the flexibility of the 

production system. Reduced inventory will lead to faster lead 

times. Any changes will propagate though the system much faster, 

no matter if it is a custom order, a design change, or a new product. 

https://www.allaboutlean.com/why-inventory/
https://www.allaboutlean.com/one-piece-flow-advantages/one-piece-flow-buffer-up-down/
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7.6 Better Efficiency  

 
Figure 54: One Piece Flow Handling (Image Roser) 

In many cases, one-piece flow can also improve efficiency by 
reducing material handling. Normally, you pick up the completed 

part and put it down in the batch. Later, you pick the part up again 

and put it in the next process. Hence, you need at least two 
material-handling steps, and potentially more if you move the 

material into storage and back out again. 

If there is no buffer between the stations, then you need only one 

material handling: Pick up the part from the previous step and 

move it into the next step. This is one of the reasons why Chaku 
Chaku lines are so efficient. See also the animation at the 

beginning of this article. 

7.7 Better Cash Flow  

 
Figure 55: Piggy Bank (Image Ken Teegardin under the CC-BY-

SA 2.0 license) 

Finally, there is better cash flow due to reduced lead time. Again, 

this is probably not a huge effect from one-piece flow alone, as 
other fluctuations may prevent you from reducing your inventory 

even more. But it helps to get the products to the customer faster 

and hence gets you paid quicker. 

https://www.allaboutlean.com/chaku-chaku-line/
https://www.allaboutlean.com/chaku-chaku-line/
https://www.allaboutlean.com/one-piece-flow-advantages/one-piece-flow-handling/
https://www.allaboutlean.com/why-inventory/piggy-bank/
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Overall, there are quite a few advantages to one-piece flow ï some 

larger, some smaller. But especially if you have already reduced 

your fluctuations, going to one-piece flow can help you to become 
even better. Now, go out, flow where you can and pull where you 

canôt, and organize your industry! 

P.S.: This blog post was inspired by a rolling ball lean game by 

David Barroso Perez and Jannis Schulz. Many thanks for showing 

me . 

https://www.linkedin.com/in/david-barroso-perez-70a7b41b8/
https://www.linkedin.com/in/jannis-schulz-830243226/
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8 Akio Toyoda Steps Down as 
Toyota CEO 
Christoph Roser, February 21, 2023 Original at 

https://www.allaboutlean.com/akio-toyoda/ 

 
Figure 56: " Akio Toyoda in 2011 (Image Bertel Schmitt under 

the CC-BY-SA 3.0)" 

Somewhat surprising to industry insiders, the CEO of Toyota 

Motor, Akio Toyoda, announced on January 26 his resignation, 

and he will step down as CEO on April 1, 2023, to become the 
chairman of the board. Hence, I will have a look at his impact on 

Toyota. However, just to be warned, if you expect glowing praise, 

you should look elsewhere. I believe he changed Toyota, a 
company I love, in a worrisome way. I am definitely not a fan of 

his work. Granted, being a CEO is not easy, and he did have to 

lead Toyota through a couple of crises (Recall,s Corona, etc.). 
Compared to other CEOôs, he is probably somewhere around 

average. But I believe he had a negative influence on the Toyota 

corporate culture. 

https://www.allaboutlean.com/akio-toyoda/
https://www.allaboutlean.com/?attachment_id=29786
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8.1 Introduction  

 
Figure 57:Great-Grandfather Sakichi Toyoda (Image unknown 

author in public domain) 

 
Figure 58: Grandfather Kiichiro Toyoda (Image unknown author 

in public domain) 

Akio Toyoda ( ) is the great-grandson of Sakichi Toyoda, 

founder of Toyota Automatic Loom, and the grandson of Kiichiro 

https://www.allaboutlean.com/150th-anniversary-sakichi-toyoda/
https://www.allaboutlean.com/ohno-25-years/sakichi-toyoda/
https://www.allaboutlean.com/ohno-25-years/kiichiro_toyoda/
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Toyoda, founder of Toyota Motor. He was born on May 3, 1956. 

He studied law at Keio University (where I was a guest professor 

during my sabbatical), and finance at Babson College. Afterward 

he worked as a banker in the USA. 

He joined Toyota in 1984. Supposedly his father advised him 

against it, saying, ñThere is no one at Toyota today who would 

want to have [Akio] as a subordinateò (source). At one point he 
even was demoted from assistant manager to regular employee 

(source). 

Aided by his family name, he joined the board of directors in 2000, 

became executive vice president in 2005, and finally president of 

the company in June 2009. He will step down as CEO on April 1, 
2023, to become the chairman of the board. Strangely enough, this 

announcement was not made at an official press conference, but 

on the Toyota Times YouTube channel, where reporters could not 
ask questions, even with the usually extremely timid Japanese 

press that always risks losing its membership to the Japanese press 

club if the news is not pleasing enough. 

8.2 Changes in Toyota Top -Level 
Management  

 
Figure 59: Akio Toyoda in 2011 (Image Moto@Club4AG under 

the CC-BY-SA 2.0) 

https://ja.wikipedia.org/wiki/%E8%B1%8A%E7%94%B0%E7%AB%A0%E7%94%B7
https://ja.wikipedia.org/wiki/%E8%B1%8A%E7%94%B0%E7%AB%A0%E7%94%B7
https://www.youtube.com/watch?v=3uiLaJwchM8
https://www.ishmaelscorner.com/what-is-a-japanese-press-club-kisha-kurabu/
https://www.ishmaelscorner.com/what-is-a-japanese-press-club-kisha-kurabu/
https://www.allaboutlean.com/?attachment_id=29785
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Akio Toyoda made large and fundamental changes in the 

leadership of Toyota. He was demoting or removing many 

directors (from 27 to 9 in multiple steps) and vice presidents, and 
removing many advisors (from 67 to 9), including former 

presidents (source). People who were critical of Akio resigned 

(some say less-than voluntary), including one of the few foreign 
vice presidents, Didier Leroy (source). This will consolidate power 

with Akio, so ñno one can stop Mr. Akioôs recklessness any longerò 

(source). 

It seems, it was also Akioôs intention to promote his son Daisuke 

( , born April 5, 1988), who was more-or-less pushed into 

an executive position, and is currently senior vice president of 

TRI-AD, Toyotaôs self-driving technology development 
subsidiary (source). Even though the Toyota family holds only 

around 1% of the shares of Toyota (source), they still have a 

dominating control over the company. Insiders believed that Akio 
wanted to install him as the next CEO, running the publicly owned 

company Toyota more like a hereditary kingdom (source). Insofar, 

it is surprising that Akio now hands over the CEO seat to Koji Sato 

( , born October 19, 1969), up to now president of Lexus, 

the luxury brand of Toyota. Is this a change in direction, or merely 

an extra step to install his prince Daisuke? 

https://biz-journal.jp/2020/03/post_146053.html
https://biz-journal.jp/2020/03/post_146053.html
https://biz-journal.jp/2020/03/post_146053.html
https://biz-journal.jp/2020/03/post_146053_2.html
https://biz-journal.jp/2020/03/post_146053_3.html
https://biz-journal.jp/2020/03/post_146053.html
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8.3 Leadership Style  

T 
Figure 60: Akio Toyoda (Image Moto@Club4AG under the CC-

BY 2.0 license) 

here is also much criticism of his leadership style. It seems, Akio 

introduced the bad parts of Western leadership to Toyota, namely 
to eliminate anybody who disagrees with you. One article calls this 

ñthe tyranny of the naked king who does not listen to any 

complaints or criticismò (source). A contact of mine compared the 

situation in upper management to ñNorth Korea.ò While I have 
never myself met Akio in person, I have met with many who have 

seen his style. I have heard much criticism and little praise. 

For example, at one point I talked with a higher-ranking Denso 

manager. Denso is part of the Toyota group, and in my view the 
best company within the Toyota group, better than Toyota Motor. 

At one point we discussed information sharing between companies. 

He said that Denso shares information freely, including 

confidential information, but only with companies they trust. If 
they do not trust a company, they share only the absolute need-to-

know necessary information. I then asked him if they trust Toyota 

Motor. He laughed and refused to answeréwhich for me was 

answer enough. 

https://biz-journal.jp/2020/03/post_146053.html
https://www.allaboutlean.com/grand-tour-overview-and-toyota/akio-toyotda/
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In my view, one of the strengths of the Toyota way was that 

employees did not fear to speak up, and could often influence 

upper management. This also seemed to change. Another contact 
of mine who frequently did business with many companies in the 

Toyota group told me his view of the differences between Denso 

(best), Toyota Motor (worst), and the rest of the Toyota group. If 
he approached his business partner at the Toyota group, proposing 

a project, and the business partner was worried that his superior 

wouldnôt agree, 

¶ at Denso they said not to worry, they will convince their 

boss to change his mind. 

¶ at other Toyota group companies they said this will be a 
problem, but they should wait until the superior position 

is rotated in a few years, and they will get the agreement 

from its successor. 

¶ at Toyota Motor they said to just forget about it, it will 

never be approved. 

I also have been told that at Toyota, they now hire more ñselfish 
employees,ò as they believe that they can stand up better to the 

more brusque Western business partners. I believe, however, that 

employees who put themselves before the company are not good 
for the company (albeit, companies often deserve them). In 

connection to this, another Denso manager also told me about 

exchange of people. When I was in the Toyota group (before Akio 

took over), it was common for employees of one company to have 
their desk at another company for months, exchanging information 

and deepening connections. They stopped that. Denso now tries to 

shield their employees as to not infect them with the in their view 

bad corporate culture that has developed at Toyota Motor. 
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8.4 Electric Vehiclesé or Lack Thereof 

 
Figure 61: Toyota fully electric bZ4X (Image Alexander Migl 

under the CC-BY-SA 4.0) 

One decision at Toyota that probably came from the very top and 
may be potentially problematic was to neglect fully electric 

vehicles and instead focus on hybrid electric and hydrogen fuel-

cell-powered vehicles. When making business decisions, there is 

always the risk of a mistake, and I believe this was a mistake. 
Batteries continue to improve, and once they are good enough, 

there is no point for fossil fuels anymore. Nevertheless, Toyota 

pushed hybrid and hydrogen technology. Yet, on its own, Toyota 
is simply too small to establish a good hydrogen network. Toyota 

is definitely behind on electric vehicles (source). Electric vehicle 

sales are steadily increasing, and the Nissan Sakura is the most 

popular model in Japan, followed by Mercedes and Hyundai 
(source). Toyota launched its first fully electric vehicle, the oddly 

named bZ4X, only in 2022éjust to have it recalled immediately 

ñdue to the possibility that wheels could come looseñ. It sold only 
232 vehicles in Q1ïQ3 2022 (Source: Kelly Blue Book Q3 2022 

sales report), which is just pitiful. Worldwide best seller in 2022 

was the Tesla Model Y with around 200 000 units. Toyota was 
ranked as #36 out of 42 fully electric models with a market share 

of 0.04%. The hydrogen-fueled Mirai is not selling well either, 

with only 1437 vehicles in Q1ïQ3 2022. Toyota does, however, 

have an almost 50% market share on hybrids. Yet, by neglecting 
fully electric cars, Toyota is missing a major change in the industry, 

and this mistake will hurt Toyota a lot in the next few years. Long 

gone are the days of the Prius, when Toyota led the automotive 

industry. 

https://gendai.media/articles/-/104971?page=5
https://gendai.media/articles/-/104970?page=2
https://en.wikipedia.org/wiki/Toyota_bZ4X
https://www.coxautoinc.com/wp-content/uploads/2022/10/Q3-2022-Kelley-Blue-Book-Electrified-Vehicle-Sales-Report.pdf
https://www.coxautoinc.com/wp-content/uploads/2022/10/Q3-2022-Kelley-Blue-Book-Electrified-Vehicle-Sales-Report.pdf
https://www.allaboutlean.com/?attachment_id=29798
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8.5 Summary  

It is hard to improve a corporate culture, and it is much easier to 
wear it down. In my opinion, Akio had and will continue to have 

a negative influence on the Toyota corporate culture. He is doing 

to Toyota what McDonnell Douglas did to Boeing. I do hope the 
new CEO, Koji Sato, can stop this trend, but the view at Toyota is 

that Sato will not change the decision-making style but instead 

continue as a protege of Akio. Even worse, with kind-of two 
bosses, ñthe decision-making structure will become complicated 

and the speed will slow downñ (source). With reference to the 

former US president, ñToyota and Mr. Akio Toyoda are beginning 

to ótrumpôò (source). I am a big fan of Toyota and its Toyota 
production system, but these developments worry me immensely. 

I am sure Akio also has his good sides (he is apparently a pretty 

good race car driver), and running a large company like Toyota is 
by no means easy. However, I have my doubts about him as a 

industry leader. Toyota is (was?) in my view one of the best 

managed companies in the world, but I fear it slipping down to 
merely average. Now, go out, improve and foster the culture at 

your workplace, and organize your industry! 

8.6 Selected Sources  

I used a lot of external sources for this article, many of which are 

in Japanese. 

¶ : ♩ꜜ♃ñ ─ ò ─ ⁸

⅜ é ⅛╣╢ ─ ⁸ ╙, 

Business Journal 14.03.2020 (Yasushi Kawamura: 

Employees are fed up with the dictatorship of Akio, the 

ñNaked Kingò of Toyotaé His son has taken over the 
reins of the company, and there is criticism that he has 

privatized the company.) 

¶ :♩ꜜ♃₈ ₉─  EV◦

ⱨ♩⌐  , Weekly Economist Mainichi 

(Yasushi Kawamura: Toyotaôs ñunusualò change of 
president Responding to the global EV shift Yasushi 

Kawamura) 

¶  :♩ꜜ♃⅜ ⌐₈ ₉∆╢ ⅜╛

∫≡ↄ╢é ─ ╩ ℮₈ ⌂

https://www.allaboutlean.com/boeing-management/
https://gendai.media/articles/-/105372?page=2
https://gendai.media/articles/-/105372?page=5
https://biz-journal.jp/2020/03/post_146053.html
https://biz-journal.jp/2020/03/post_146053.html
https://weekly-economist.mainichi.jp/articles/20230214/se1/00m/020/048000c
https://weekly-economist.mainichi.jp/articles/20230214/se1/00m/020/048000c
https://gendai.media/articles/-/104971
https://gendai.media/articles/-/104971
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₉, Gendai Media, 24.01.2023 (Hisao Inoue: The day 

will come when Toyota will be ñdefeatedò by a Chinese 
companyé ñTragic consequencesò to hit Japanôs key 

industry.) 

¶  :♩ꜜ♃⅜₈ ₉⅛╠ ⇔⁸ ─

─₈ꜘⱣ∆⅞╢ ₉⅜ ╕╢é , 

Gendai Media, 24.01.2023 (Hisao Inoue:Toyotaôs fall 
from ñworld number oneò marks the beginning of the 

ñtoo-bad-to-be-true collapseò of the Japanese auto 

industryé!) 

¶  :↓╣│₈ ₉─ ╕╡⅛é♩ꜜ♃

⁸95 ─₈♩ꜜ♃▬ⱶ☼₉ ≢ ⅎ√₈

⌂ ₉, Gendai Media, 30.01.2023 (Hisao Inoue: 

Is this the beginning of the ñHouse of Representativesò 
administrationé Toyotaôs presidential change, the 

ñdecisive changeò seen in the 95-minute ñToyotimesò 

video.) 

¶ Peter Johnson: Toyota ramping up bZ4X SUV 
production to compete in swelling EV market, but not 

anytime soon, Electrec Oct. 26 2022 

¶  (Japanese Wikipedia Article on Akio Toyoda) 

¶ ₒ ₓ ⅜  ⌐

⇔√ ™ ♩ꜜ♃▬ⱶ☼ (ₒEmergency Live 

Broadcast] Akio Toyodaôs Thoughts on Koji Sato, 

President-Elect Toyotimes), Toyota Times Youtube 

announcement of change of CEO. 

https://gendai.media/articles/-/104971
https://gendai.media/articles/-/104970
https://gendai.media/articles/-/104970
https://gendai.media/articles/-/105372
https://gendai.media/articles/-/105372
https://gendai.media/articles/-/105372
https://electrek.co/2022/10/26/toyota-delays-ramping-bz4x-production-until-2025/
https://electrek.co/2022/10/26/toyota-delays-ramping-bz4x-production-until-2025/
https://electrek.co/2022/10/26/toyota-delays-ramping-bz4x-production-until-2025/
https://ja.wikipedia.org/wiki/%E8%B1%8A%E7%94%B0%E7%AB%A0%E7%94%B7
https://www.youtube.com/watch?v=3uiLaJwchM8
https://www.youtube.com/watch?v=3uiLaJwchM8


57 

9 Steps Toward One-Piece Flow 
Christoph Roser, February 28, 2023 Original at 

https://www.allaboutlean.com/steps-toward-one-piece-flow/ 

 
Figure 62: DALLĀE People carrying boxes (Image DallÅE in 

public domain) 

One-piece flowðwhile often defined differentlyðis one of the 

True Norths in lean manufacturing. Get your material flowing! In 

theory that is easy. In practice, however, there are many obstacles 
standing between where you are and where you want to be, also 

for one-piece flow. 

9.1 Introduction  

 
Figure 63: Chaku Chaku line animation (Image Roser) 

As I wrote in a different post, one-piece flow moves each product 

to the next stage as soon as it is completed at the previous stage in 
the value stream. The next stage should be ready to accept the part 

immediately. The goal is to increase the time your material is being 

worked on or being transported, and reduce the time it is merely 

https://www.allaboutlean.com/steps-toward-one-piece-flow/
https://www.allaboutlean.com/one-piece-flow/
https://www.allaboutlean.com/steps-toward-one-piece-flow/dall%c2%b7e-people-carrying-boxes/
https://www.allaboutlean.com/baton-touch/animated-chaku-chaku/
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sitting around (with the caveat that transport is also one of the 

seven types of waste [muda] and should be reduced). 

One famous example is Chaku Chaku lines, which work best if 

there is, at most, one piece between the processes. Reduced 
handling often makes such lines quite efficient. Such Chaku Chaku 

lines are close to the ideal for one-piece flow. There is a short time 

when the part rests, but for the sake of machine utilization, this is 

usually acceptable for Chaku Chaku lines. 

9.2 How to Approach One -Piece Flow  

 
Figure 64: Pizza Scooters are Micro-trucksé (Image Uwe 

Aranas under the CC-BY-SA 4.0 license) 

Since the goal of one-piece flow is to always have parts either in 

production or moving between production steps, there are a few 

main levers. Some of these are obvious, others may be not. 

¶ Make your transport unit smaller. Ideally you transport a 

single unit as soon as it is done. 

¶ Have sufficient transport capacity, so that the part does 
not have to wait for transport. 

¶ Avoid batch processes. If you make multiple parts in one 

batch (e.g., an oven for heat treatment), you will get 

many parts at the same time when the process is done. 
Chances are, at least some of the downstream processes 

are either not batch processes at all or at least have a 

different batch size, andðbangðyou have parts waiting 
for the next step, breaking the flow. 

https://www.allaboutlean.com/muda/
https://www.allaboutlean.com/chaku-chaku-line/
https://www.allaboutlean.com/what-is-just-in-time/sony-dsc/
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¶ Do not overload your system. The next step should be 

ready to accept the next part without delay. 

Some of these above approaches may be difficult. Some may be 

unachievable (e.g., it is unavoidable that a part sometimes just has 

to wait for a process or a transport). This is only the direction of 
True North, and it is up to you how far you are willing to go in this 

direction this time, and how much more next time. If you intend to 

go from your current state all the way to perfection in one step, 
chances are good youôll kill your company. Letôs have a look at 

the possibilities and the trade-offs. 

9.3 Small Transport Unit  

 
Figure 65: Small gullwing trucks popular in Japan (Image 

Roser) 

The first step here is obvious. Transport a part whenever it is ready. 

If you have the choice between a big box/pallet/container/truck 

and a small one, tend toward the smaller one. Toyota in Japan 
prefers smaller but more frequent trucks over larger and less 

frequent ones. 

If you present this to cost accounting, be prepared for some heated 

discussions, though. The transport cost can be easily calculated. 

The benefit of more frequent transport, however, is harder to 

calculate, and hence often ignored. But it IS there! 

https://www.allaboutlean.com/external-milk-runs/gullwing-truck-japan/
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It can help if you put the processes closer together. This applies 

both to plants (Toyotaôs main suppliers are within two hours of 

Toyota City) as well as to lines and processes. The farther apart 
they are, the more hassle it will be to transport, the more the 

tendency to bigger shipments. 

9.4 Enough Transport Capacity  

 
Figure 66: Forklift in operation (Image Katarzyna Kobiljak in 

public domain) 

To keep material flowing, you need the ability to transport it. This 
is easiest done with dedicated systems like conveyor belts, AGVs, 

FIFO lanes, or similar. In this case you can also limit the inventory 

more easily, which prevents accumulation of material and reduces 

your flow. 

It is a bit trickier with shared transport like forklifts or trucks. 

Having too much idle transport capacity costs money (which can 

be calculated easily), and you have to see if it is worth the reduced 

wait of material and processes (which is harder to calculate). 
Similar to the overloading of processes (see below), a 100% 

utilization of your forklift simply means that everything has to wait 

for transport and material will be piling up again. 

https://www.allaboutlean.com/inventory-cost/130417-n-yw024-080/

























































































































































































































































































































































































































































































































































































































