Committing

to lean manu-
facturing can

be an intimidat-
ing proposition
forthose who
aren’t prepared
forchange. This
article explains
how implement-

ing lean step-by-

step can benefit

print providers.
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Lean manufacturing, Six Sigma, Kai-
zen, and Kanban are terms that, for most
printers, bring on a sense of confusion,
misunderstanding, and yes—even fear.
Many of us believe we need some mysti-
cal Japanese teaching to be able to under-
stand and apply the techniques that have
led some of the Japanese auto makers to
record years of performance and profit-
ability. The truth of the matter is that al-
though we may need some assistance

in getting started, many printers already
have the basic principles in place for
being able to start down the road to

lean manufacturing.

One of the traditional roadblocks
associated with the journey of lean manu-
facturing is the misunderstanding thata
company needs to hire an expert to initi-
ate a companywide change of culture. I
believe that this overwhelming challenge
is what has held back our industry from
beginning down the lean pathway. The
need to hire a full-time, in-house lean ex-
pert can be a very expensive undertak-
ing and is not necessary, given that con-
sultants are available who can serve as
experts for rent. Regardless of where the
expert comes from, the more important
challenge is understanding the compa-
nywide cultural change that comes with
lean manufacturing.

Initiating and supporting change
‘What happens to a pond when the water
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doesn’t change? It becomes stagnant,
life stops, and the pond dies. By nature,
humans are very resistant to change. But
in organizational life, few things are as
constant as change itself. Markets change
continually in a competitive world, and
to survive, a business must be willing
and ready to adapt to shifting econo-

mic and market conditions. If we fail to
learn, adapt, adjust, and change, we can
face commercial extinction. So the ques-
tion must be asked and answered: How
should we implement change?

Most companies don’t manage
change, they impose it. Most change
comes downhill from management.
Change is often done using a top-to-bot-
tom process, making employees feel like
they have been acted upon, rather than
being active participants. A leader’s role
is to manage the change process by pro-
viding order, structure, and direction.

Fear of the unknown is one of the
major barriers to change. This fear can
be diffused through open discussion and
successful improvement events. Em-
ployees will go along with change more
readily if they feel responsible for its im-
plementation. Few people oppose some-
thing they helped develop. Employees’
involvement in successful endeavors will
motivate others in the facility to join the
journey and begin to implement change
on their own. Ask employees for their
time, ideas, and suggestions to make
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certain that a positive environment for
change is created. Change is best done
through reasonable increments and ini-
tial successes. Let people be active par-
ticipants and become responsible for the
new way of doing things. Ten of the most
important words that can be stated when
it comes to change are if it is to be, it is
up to me. Break down the change pro-
cess into as many victories as possible
without losing sight of the goal of main-
taining a steady pace on the road to
change and success.

We can see that to begin change,
the persons who are asked to change
must take ownership of that change. The
best way to accomplish this is twofold.
The first component is company leader-
ship needs to lead by example and show
support of the process (Figure 1). This is
easily seen by bringing in new ideas along
with the people who can guide the com-
pany on its journey. The second compo-
nent is success. A past mentor of mine
once shared with me a great analogy.
‘When an African bushman who is staring
at an elephant that is going to be his din-
ner was asked, “How are you going to eat
all that?” the bushman replied, “One bite
atatime!”

Impact assessment

‘Where should you start? You should
start with something called a LeanSigma
Impact Assessment. A trained consultant

FIGURE 1 TOP-LEVEL SUPPORT
No plan or project can be successful without committed
leadership at the core of your business.

print production process’s ability to
control and achieve accurate color from
conception to completion. An example
of the types of tests performed during this
analysis is a line dot angle test, which is
done to ensure proper dot reproduction
and line-screen optimization.

Productivity-improvement anal-
ysis The involves the use of numerous
methodologies to observe, evaluate, and
define the current state of productivity.
Various statistical-analysis tools will be
used to identify where the bulk of time is
spent and clearly state where productiv-
ity opportunities exist. Among the tools
the trained consultant could use are time
study, spaghetti diagrams, load-leveling
diagrams, and 58 (sort, straighten, shine,
standardize, and sustain) evaluations.
A non-subjective view of the process will
use define, measure, analyze, improve,
control concepts to see the actual reason
for productivity slow downs and provide
data to validate the findings. The immedi-
ate benefits to the company can be seen
in improvements such as increased pro-
duction flexibility, increased throughput,
improvements in on-time and in-full de-
livery, and better internal and external
communication.

Labor-optimization analysis
Several methodologies are used
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will visit your facility for one to two days
and will use various tools and observa-
tional techniques to analyze your com-
pany’s current state and way of doing
work. This approach also allows you to
ask the consultant what the cost is before
you commit. Some of the methods used
to gather the data needed for the impact
assessment follow.

Advanced colorimetric analysis
This is a system by which a trained consul-
tant will use color-data-gathering devices
to obtain numerical verification of the
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FIGURE 2 SPAGHETTI
This diagram shows the motions that the lead operator of a multicolor inline press
makes during a production run.



TABLE 1 TIME STUDY

This time study was done on a five-color inline press. It has a crew of three to four people, depending on the size of
the job. Press changeover is defined as the time from the last good print of one job to the first good print of the next job.

Remove Finished Job 8:18
Remove Old Screens 6:11

Load New Screens 13:16
Clean Up of Old Screens 20:27
Stock Setup 12:26
Frame Lockdown (5 frames) 15:15
Retrieve and Load Ink 5:23

First Press Sheet Off 3:35

First Good Approved Sheet 41:22
Total Change Over Time 126:13

to observe, evaluate and define the cur-
rent state of labor utilization. Various
statistical-analysis tools will be used to
identify where the bulk of time is spent
and clearly state where labor-improve-
ment opportunities exist. Among the
tools the trained consultant could use are
time study, spaghetti diagrams, load level-
ing, cause & effect matrix, control charts,
and 58 evaluations.

Waste-reduction analysis There
are seven kinds of waste: overproduc-
tion, waiting times, transportation and
handling, useless or excess inventories,
production processes, useless motions,
and scrap and defects. A range of meth-
odologies are used to observe, evaluate,
and define the current state of corporate
waste. A variety of statistical-analysis
tools also are applied to identify where
the bulk of time is spent and clearly state
where waste can be reduced. Among the
tools the trained consultant could use are
time study, spaghetti diagrams, process
capability/process capability index,
control charts, and 5S evaluations. New
techniques, such as kanban and visual
inventory (methods that rely on visual
cues to pull materials and goods through
the production process at the pull of cus-
tomer demand), may be utilized to create
amore streamlined production system.

Lean in action

Completing an impact assessment or
similar analysis will help you identify tar-
gets for improvement. In the early stages,
the opportunities for improvement can
be considered low-hanging fruit, due to
the relative ease with which they’re iden-
tified and harvested. These opportunities
are then examined using a non-subjec-
tive analysis method, and decisions are
made about which of these potential
projects best aligns itself with the future

Lead press operator responsible for finding lift truck and removing bar.

Four-color process to four-color process, no change of squeegee or floodbars.

Retrieve screens for new job. Screens not staged at press in time for change over.

Old ink removed and screens taken to screen prep area for reclaim (done by press lead

and assistant).

4:00 spent looking for tape and tools.

Lead press person and assistant.

Ink not staged at press.

Multiple press sheets were produced to achieve proper registration and color.

corporate goals and existing values. Let
me share a case study that illustrates the
power of these impact assessments and
the subsequent projects.

On a recent visit to a large- and
medium-format P-O-P printer the open-
ing discussion with their vice president
of operations revealed that they had a
goal of reducing setup time, thereby
opening up more press time and ulti-
mately leading to an increase in sales
that would help them meet their growth
target of 10% in 2008. Another strategic
goal they had for 2008 was reducing the
amount of re-work jobs and goods lost or
damaged in the assembly/packing area.

The first part of the impact assess-
ment was to gather data. These data were
then reviewed by subject matter experts
to best decide the course of action in ac-
cordance with corporate goals and the
need for successful projects. Methods
used to gather the data included a time
study, spaghetti diagram, 5S evaluations,
and a small process map. The actual find-
ings of the time study are presented in
Table 1. As we can see, the press crew
spends a large amount of time looking for
product (ink, screens, and tools), as well
as cleaning up from the previous job.

One of the fundamentals of lean
manufacturing that can be applied to the
printing world is the concept of value
added time (VAT). By definition, the term
refers to a process that changes the form
or function of an object. So in our case
study, VAT is only that time when the
press is printing onto the substrate—
all the other time is non-value-added
time. It is apparent from the time study
that 117:15 minutes per changeover
has alot of room for improvement.

Another data-analysis tool is the
spaghetti diagram. It’s used to collect the
distance a person (or people) travels ina

specific task or time frame. The diagram
shown in Figure 2 represents the motions
that the lead press operator makes in pro-
duction. Following the operator around
with a Lufkin measuring wheel during a
shop visit revealed that he alone travels
in excess of 4378 feet during an average
print run.

The term 58 is another that com-
panies hear quite often but sometimes
have a slight difficulty in grasping con-
ceptually. 58 is a method to improve and
sustain the workplace organization. It
represents the five disciplines for main-
taining a visual workplace (visual con-
trols and information systems). These are
sort, straighten, shine, standardize, and
sustain. These are foundational to con-
tinual improvement and a manufacturing
strategy based on lean manufacturing
(waste removing). The benefits of a 58
Program could be any or all of the fol-
lowing: reduction in clutter, reduction
in the time it takes to look for tools and
equipment, making sure there’s a place
for everything and everything is in its
place, and improving how the operation
appears to customers. A lean operation
strives to be tour-ready at all times, which
has the added benefit of creating pride
in the workplace. A perfect score ina 5S
assessment is 5, so we can see in Table 2
that, with a score of 0.4, the company
has alot of room for improvement.

The goal is to create a changeover
sequence that eliminates time and dis-
tance traveled. Let’s begin with the
time study (Table 1). By using various
lean techniques we can estimate a con-
servative reduction of 66:00 minutes.
The press studied has a burden rate of
$305.00 per hour. Potential amount
saved per changeover could be $335.50.
With an average daily job docket of five
jobs per day and a five-day work week,
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ITEM DESCRIPTION 55 EVALUATION and SCORING CRITERIA SCORE IMPROVEMENT OPPORTUNITIES
All items not needed for performing work are d from the | i
R I of all ded ite f h
1 emaval of all unneeded items onllytools:and products are present at work stations Skid of metal trash by IST press
All cleani i t is stored i t '+ h nd il ilable % .
2 Storage of Cleaning Equipment ceaning squipment. 5 scored In a nieat manwer; hanty and sasily aiala 1 Equipment available but not stored properly
when needed
Al ; i .
3 Floor Cleaning Il floors are sealed / clean and free u_f dehris_. oil and dirt. Cleaning of floors 0 Dirty
is done on a daily routine basis
. No out-dated, form or soiled are displayed. All bulletins are . .
4 Bulletin Boards aifangel instralght sred nibat inanrioh 0 No bulletin board for metrics
Fire hoses/ 5 & other gency are viable and 7
5 Emiergency Asoess unobstructed. Stop switches and breakers are marked 1 Onie Eye wash station smpty
Work i , tools & oth terials tored in clearly designated and i L
6 Items on Floor ork In progress, tao ! ,ﬂ er ma = r,.a ?ﬂ! ¢ n,m n arly clesignated an 0 Some confusion, WIP, no organization
areas - by p lines
. Aisles and walkways are clearly marked & can be identified at a glance. Lines o
7 Alsle ways--marking are straight and at right angles with no chipped or soiled paint D No Marking in any way
" . Aisles are free of material and obstructions. Nothing is ever placed on the No Marking in any way things placed in
Aisl -
8 isle ways - maintenance lines. All objects are placed at right angles to the lines 0 unorganized fashion
Storage of boxes, containers & materials is always neat. When stacked, items .
9 Storage and arrangement are naver chaokid or in dangar of toppllig over 0 Items very hard to find
S All cabinets and shelves are painted and kept clean by routine daily care. All 3
10 Cabinets / Shelves siirfaces aie paliited 0 Very dirty
All shelving locations are clearly and properly labeled. All parts are marked ;
11 Cabinets / Shelves wiity e appropeiiie part sumiber 1 Some attempt at marking
Nothing is placed on top of or leaning against machines, cabinets or 3
Equi I -- st
12 quipment/ ool - storage equipment. Proper visual storage is used for tool availability 1 Tools on top of presses, not easy ta find
Only documents necessary to the area are stored at the work stations. ALL-- p—
13 Document = stosage & conteol documents are clearly labeled and stored in a neat manner 1 Same attempt at organization
i larl fi ! 3 Many thin, esent that don't need to be
14 Obsolete parts All stock is regul ar‘y c!necked _ar :)bso‘ esce:-_nce A_n_\r items found to be 0 y things presen n
are for there
Desks & work stations - arrangement & | All arranged, divided and clearly labeled such that it is obvious where things P
15 control are stored. Area kept free of unused objects and paperwork 1 Some attempt at organization
There is a disciplined system of control & maintenance to ensure that each of o oo
16 Hieontror & maktavance the above items is maintained in the highest level. 0 Nothing in place at this time
Scoring System: Oto5 O=Unacceptable TOTAL of ALL ITEMS 6
1=Poor 2=Acceptable 3=Good 4=Excellent Total Score Divided by 16 = 0.375 55 RATING .4
5=0perating room

TABLE 2 5S EVALUATION

The 5S evaluation represents five workplace disciplines (sort, straighten, shine, standardize, and sustain) that serve as the foundation
forimprovement. In lean manufacturing, a company strives to obtain a score of 5 on such an evaluation.

we can calculate an $8387.50 of available
press time created. Using a 50-week-per-
year standard, we see that this single proj-
ect can create a potential of $419,375.00
of press time that can be sold, creating
opportunities to service new and existing
clients. This project can be repeated on
other presses in the facility, creating an
even larger press capacity for possible
sales.

The company on which this case
study is based will have the chance to
open a capacity of more than $800,000
in press time alone. With additional pro-
jects identified in areas of both manufac-
turing and service operations, we can
see the low-hanging fruit is available
and ready.

With a success such as this under
their belt, the manufacturing staff will
sustain the progression and take pride in
their own victories. Their motto going

forward will be “Work smarter, not hard-
er,” and the staff will be instrumental in
creating a system that is sustainable and
will continue to drive out waste.

You can go lean

Does lean manufacturing work in the
printing industry? Yes! But try it before
you buy it. Get your people excited about
it through some successful projects. You
will never look back. By choosing the
correct opportunities and creating a suc-
cess story that involves your entire staff,
you can enjoy a winning journey to lean
manufacturing. Just like saving money for
retirement, the key to lean implementa-
tion is to start small, early, and make con-
tributions regularly. l

Have a comment about this article? Call our
Jree automated reader response line at 800-
925-1110, extension 390.

Les deHamer

Les deHamer is a Chromatix consultant
for Nazdar Consulting Services. He has
23 years of experience in the printing
and manufacturing industries and is a
Six Sigma Black Belt trained at Motorola
University. Certified in lean manufactur-
ing methodologies, he has expertise in
color management, prepress, quality
assurance, and workflow-management
systems.




