MOVING TO FLOW
by lan Glenday
Background

What is lean? The majty of people when &®d this question reply
“waste elimination”. This is trueHowever Taiichi Ohno’s original
definition of lean was “the completad thorough elimination of waste to
reduce the timeline from receipt aiistomer order to delivery”. To
achieve this more complete definition

TOYOTA PRODUCTION SYSTEM necessitates the creatiof product flow
FEi achieved through the implementation of
i levelled production. This is the

Sl Mt foundation of the Toyota Production

RIS Wgi-igy N P System, the origin of lean. Levelled

i production is an essential enabler for
moving to flow and to becoming truly
lean.

The Paradox

Why do so many companies focustba waste elimination aspect of
lean, while ignoring flow and levellieproduction? One reason is that
when people come across terms ligeery product egry interval” and
“one piece flow” they seeno be impossible to appin their business. In
addition they think leMéed production can only bachieved when there
is stable demand — and who hiagt? Levelled production seems
ridiculous for their business soréceives little further thought. On the
other hand people easiyderstand eliminating wies it is something
they have been doing for years. Neatlue stream mapshow them lots

of new waste to work on, which erleb them to say they are doing lean.

There is another reasomhich is a lack of awareness and therefore
understanding of how Toyota originatadd progressively developed the
implementation of produdin levelling. This helped them to achieve the
final goal of one piecedw matched to markeull through Takt time.

Establishing Production Levelling
One way to begin the journey laivelling is to create fixed production

schedule that isrigidly followed. This means makintipe same products,
in the same sequence, in the satl@me, on the same equipment, at the



same time, with the same sequem&ry cycle. Which is where people
start to say “But that’'s impossibter our business!” Actually it's not as
difficult as people think, if you stawtith just the products that drive the
majority of the volume and put those into a fixed cycle first.

As this fixed cycle schedule ispeated, a phenomenon | call “Economies
of Repetition” soon start® emerge. Essentially it's about going down
the learning curve and establishingitioes so that you can create
standard work and continuous impement. Quite simply, the more you
do the same things in the same segeethe better and more consistent
you will naturally become. Econonsi®f repetition is the magic that
comes from fixed sequence scheduksich delivers above expected
improvements in quality and productivity with less overheads and stocks.
These gains in capability and cappare significant enough to enable
more products to be progressivelyraduced into the sequence, and to
make the cycles faster, shorter and nfeble in order to progressively
match volumes to actual market demmnthe logical conclusion of this
progression of levellings “one piece flow matched to market pull
through Takt time”.

A Tool to Help

A useful tool | have come to cdlie “Glenday Sieveseparates products
(SKU'’s) into four groups based on eslvolume (or value if this is more
appropriate). The results shown arpital. Many people insist that it is
impossible for such a small percefthe product range to account for
50% of the sales volume their business. Yet wheahe analysis is done,
it is invariably found to be the casEnhese results aratuitive for some
and genuinely shocking for others. Either lag power is in the
indisputable information it provides.

Figure 1: Glenday Sieve Analysis

Cumulative Cumulative Colour
% of Volume | % of SKU's code

50% 6% green
95% 50% yellow
99% 70%

Last 1% 30%

It is not difficult to develop a fixg sequenced cycle for just 6% of the
products, and then valsgream mapping these itsrto help unravel the
“spaghetti” pathways one usually finttgwough the plant. The end result



is a “green stream” for these fédugh volume productsyith shorter
throughput times and continuous flow.

The “yellow” SKU’s arewhere to direct your capability improvement
efforts, with exercisesuch as change overdrection and smaller batch
sizes so making it easier to introdubese products into the cycle. This
typically results in a staggering 95%tbe total volume yet only 50% of
the product range now running in add sequence “every product every
cycle” schedule.

The “blue” SKU's are typically 20% dhe product rangdaut just 4% of
sales. What opportunities are theere for the haromisation of raw
materials and packaging so thedi product appears different to
customers but makes theSKU'’s easier to include in the cycle? For
instance, differently colured bottles with the sansbape, or labelled
rather than printed cartons. Theseyrsaund like simple things but they
can make a big difference in gettitigese products into the cycle and
making them flow.

The “red” SKU's will need to be caidly reviewed to determine their
real business cost versus their bendtite impact of these products to the
total supply chain and evall company costs, ¢uding overheads, must
be understood to be certdhrat the benefits aktailing them genuinely
outweigh the costs. i$ not uncommon for ecopanies to recognise
through this analysis that they adtydnave two distiict businesses. One
is high volume with the same prodsicfor which the plant, business
processes and performance measerdraystems were designed. The
other is a low volume customiseabjshop operation, which is being
managed through the samquipment, processes and systems for both
“green” and “red"SKU’s, to the detriment afustomer responsiveness
and profit margins.

A further factor to consider

An understanding of the Ceat Limit Theory is aso helpful in creating
levelled production and flow, esgally the impact on demand

variability. Put simply, biggesellers usually have legsrcentage
variability than smaller sellsr This is because, general, the sales of the
bigger volume items are nong from a larger number of customers, so
the variability in demand from individuaustomers is balanced out at the
aggregate level. Correspondinglyahar sellers came from fewer
customers so don’t have amich of this balanog out, resulting in higher
percentage variability.



Ironically because people generaitgasure production and sales at the
unit level, not percentagenany consider the biggeellers to have the
greatest variability because the volume changes are large — see table
below. Whereas it is typically the sri@lsellers that tgger short term
plan changes and fire fightingshich then affects the production
efficiency of the larger volume mes. The figures shown are for actual
sales over a six week ped for a well known brand of yogurt, comparing
two products with very different sales volumes.

PRODUCT PRODUCT
A B

actual volume percent actual volume percent

Week sales variation variation sales variation variation
1 15745 472 103% 345 70 126%

2 15785 512 103% 256 -19 93%

3 14230 -1043 93% 410 135 149%

4 14896 - 377 97% 137 -138 50%

5 16005 732 105% 335 60 122%

6 14975 - 298 98% 167 -108 61%

Average 15273 275

This is more easily seen when conmpgrthe percent vaability data in a
graph, as shown below.
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This raises two points to consider:

1) With their higher level of demand vabhility, what is the real cost
impact on the business of the “red” SKU’s?

2) With the higher percentage stilyi of demand for the “green”
SKU'’s how difficult is it in realityto create levelled production and
fixed schedulefor these items?



Conclusion

Implementing levelled pragttion to help achievmoving to flow may

not be as impossible or ridiculousraany people seem to think. Is it not
worth a little more consideration? \&thindisputable information would
the “Glenday Sieve” reaal for your company?

Appendix 1:
An Example of applying the “Glenday sieve” in Food production

A manufacturer of savoury snapkoducts produced 285 SKU’s on 15
packaging machines, each enginedgoedin numerous product types and
pack sizes to give production flexilyli The sieve analys showed just
7% of the product range, 20 itenagcounted for 50% of sales. Using
these 20 “green” items to cregduct families based around product
types and pack sizes resulted ifudgher 96 SKU’s becoming part of
these 20 “green” families, totalling 4186 the range, yet a staggering
92% of the sales volume.

Fixed cycle schedules were implemehter these families on certain
machines each week — not too difficaltask with only 20 families to
plan, rather than 116 individual produets before. However to be able to
do more frequent cingeovers required fastdroughputs. Analysis
revealed the bottleneck was the miayrer which had a gaacity of 1.8T
per hour, whereas the filling machinesd a combined capacity far in
excess of this. A rapid improvememorkshop (kaizen blitz) was run on
this “yellow” constraint. As is typicakith a well run kaizen blitz, the
team achieved an amazing resuibtigh a series of breakthrough and
continuous improvements, managingtt the throughpun the fryer up
to 2.2T per hour — not to be ablepiduce more but to kable to devote
more time to changeovers on the fillers.

What was more difficult at first apart from stopping people interfering
with the fixed cycles — was acceamgithat fixed cya packing machines
needed very different performanegeasures to the other machines.
However the accountant realised theparation of the “green” stream
(41% of the product ramgyet 92% of the saleffom the “red items (8%
of the sales yet 59% of the rangeyg&im a much bettepportunity to
calculate the real cost of producitiggse items. This made some of the
decisions about whether to produce thed” items much more objective,
in contrast to the emotive and sedijive arguments inside the company
whenever they tried to tackle redagithe “product range tail” with sales
and marketing.



Meanwhile amazing things were happenas a result of the fixed cycles
for the 20 “green” families. No firéghting, deliveries of raw and
packaging materials to match the ®jathangeovers becoming faster and
lower stocks with better customemgee. The operators also found the
system a lot easier, lesgessful and they ltemore empowered even
though they were producing masatput per hour than before.

At the same time people were wargion “blue” opportunities to make
the whole supply chain easier to mgeand reduce the ahces of things
going wrong. For instance products wpreviously packed into printed
cardboard cases because they weeapér to buy than using stick-on
labels that could be applied on likdowever what this simple costing did
not take into account walse complexity for planning, ordering, stocking
and handling of over 200 differerases — and the problems that caused
with inventory checkingrad errors in the data.

The company moved to “naked” cases that were labelled online — even
though the simple purchasing cosieked on the face of it higher, the
overall complexity was much reducebthe combined effect of “blue”
improvements such as this wasl&ss disruption t@roduction, more
space in the warehouse and factory fldess fixed costs associated in the
planning, ordering, stocking am@ndling of materials, improved
reliability throughout the supply chimore flexibility and lower overall
costs.

Appendix 2:
An Example of “One Business or Two”

A manufacturer of hydraulic pipesd couplings produced 2,000 SKUs
with a 48 hours lead-tim® customers, somatiy they were finding
costly and hard to consistently &be. Analysis showed over 50% of
sales came from only 92qmucts, or 5% of theange. The other products
were ordered infrequently in small quiies, even as single items.

Armed with this information, the corapy decided it needed two types of
factory, a high volume repetitive facilignd a flexible jobbing shop. It
was not cost effective touild two factories or ean to physically separate
the equipment. The company haditm another way. They worked out
what equipment would be needed fioe high volume SKU'’s in a fixed
cycle and the staff required. Thiglepment was painted green and all the
employees were given green overalls.



The remaining equipment was paintezige with beige overalls for the
employees. Although the equipmentastaff were totally intermingled
on the shop floor, each business operadéally differenty. The “green”
factory had fixed hours of world) T deliveries and improvement
activities focussed on achievingstar cycle times and increased
productivity. The “beige” factory lthvariable hours according to the
level of work each week from thenable demand of the small sellers,
purchasing of materials only wheequired and running improvement
activities focussed on flexibility and responsiveness.

They had effectively created two bussses with policies, procedures and
measures appropriate to each. Howekieradded valudlow and what
was seen as “muda” gach business was completely differéithough
on paper the “beige” factory lootea more expensevway to make
products than the “green” factome reality was that it achieved the
required customer service without cangsshort term @n changes and
fire fighting, as in the past. It enablstandard products be produced in
a totally fixed and repgive cycle, achieving levels of efficiency,
throughput and lower stocks assathe supply chain never thought
possible, resulting in better custenservice and nigins while still
maintaining the range.

A footnote illustrates theind set issues faces @ moving to Lean. A
visitor to the site congratulatéde MD on what he had achieved and
asked him how long it wodlbe before all thevorkers in green were
sufficiently trained and experiencéalbecome flexible enough to be
given beige overalls. The MD’gsponse was that would never happen
and the visitor should try and ansvier himself why that was. Privately
the MD shook his head, as he kn#he visitor had not understood and
probably never would!



