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TOM and JIT need TOC, TOC needs

TOM and JIT

Frank Rack, Member, Managing Change Inc.

ABSTRACT

In the last. two decades, three
managenment phi |l osophi es have energed that
have greatly i nproved Anerica's
conpetitiveness: Total Quality Managenent
(TQVM, Just-In-Tine (JIT), and the Theory
of Constraints (TQOC). TQOM has proved
that customer service and product quality
are vitally inportant. JIT has proven
the inmportance of reducing inventories
and elimnating waste. TQM and JIT are
forcing management to a new scale of
i mportance not only as to how they view
t hroughput . , inventory and operating
expense, but nore inportantly the role of
peopl e-their nost inportant resource.

TQn has proven to virtually
everybody in the. industrial world that
i nproved quality necessary for
success. Were it not for JIT, inventory
would still be considered an asset in
nost situations. If it were not for TQM

and JIT, those actions that are essential
to inmprove future throughput would not
have been inplenented. This paper
di scusses how the TOC needs TQM and JIT,
and how TOM and JI T needs TOC. TQM and
JIT needs TOC in three very inportant
areas:

1. primary focus,
2. neasurenents, and
3. schedul i ng.

BACKGROUND

E. M Coldratt provides a good
description of "Wat a company tries to
achieve". He reviews the slogans of TQM
"Quality is Job One", JIT: "lnventory is
aliability", and TOC. "Bal ance fl ow not
capacity”, and then states:

"Those are just a few of “the slogans
that have shaken the foundation of
industrial managenent. In the eighties
three powerful novements were witnessed-

Total Quality Managerment (TQM, Just In
Time (JIT), and eory of nstraints
(TCC) . Those three nmovenments have

chal lenged alnost everything that was
previously accepted. Those novenents
each had their nodest start in some Iocal
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t echni que. But all have evolved wth
br eat ht aki ng speed. "

CGol dratt concludes that the initial
perception of what these novenents
enconpassed was nuch too narrow. The
change in perception is described in the
foll owi ng way:

It is about time to realize that
JIT's primary focus is not the reduction
of inventory on the shop floor. It is
not just a nechanical Kanban technique.
It is definitely a new overall nanagenent
phi | osophy.

It is about time to realize that
TCc's primary focus is not bottlenecks on
the shop floor. It is not just a
mechani cal optim zed production
t echni que. It is definitely a new
managenent phil osophy.

IL is about tine to realize that
TQMs primary focus is not the quality of

the products. It is not just a
mechani cal statistical process control
t echni que. It is definitely a new
overal I managenent phil osophy (1).

All three of these managenent
phi |l osophies have the sane overall
obj ecti ve:
| MPLEMENT PROCESS OF ONGO NG

| MPROVEMENT  ( POOG! ) .

A POOd is a process of ongoing
change, something cannot be inproved
wi thout changing it. As a result
managers trying to put their conpany onto
such a process nust have the ability o
continually answer three questions.

1.  Wiat to change?
Not everything needs to be changed.
Managers must be able to identify the few
changes that if they make them (sol ve the
core problenms), wll add nobst Lo the
performance of the organization.
2 . To what to change?

Many Limes it is obvious that sonething



from
cost

nust be changed, vyet it is far
obvious what to change to.

allocations is a good exanple. Mnagers
need to be able to develop sinple,

practical solutions to the core problens.
3. How to cause the change?

Even when nmnagers have done an excellent
job  of addr essi ng t he first two
questions, they still face the nmamoth
task of causing the organization to adopt
it Managers nust have the ability to

induce people to take ownership of the
sol uti on.
TOTAL QUAI. | TY MANAGEMENT ( TQM)

Virtually all the players in the
industrial world today agree that quality
is necessary for success. Deming's 14
points l|isted bel ow have become gospel to

many Fortune 500 and ot her conpanies:

1. Create constancy of purpose toward
i nprovement of product and service.

2. Adopt the new phil osophy. Refuse to accept
defects.

3. Cease dependence on nass inspection.

4. End the practice of awarding business on the
basis of price tag. Require suppliers to
provide statistical evidence of quality.

5 Find problens. Continually and forever nake

i nprovenents.

6. Institute nodern nethods of training on the
j ob.

7. Gve the enployees the proper tools to do the
job right.

8. Drive out fear, so that everyone can work
effectively.

9. Break down barriers between departments;
encourage different departnents to work
toget her on probl em sol ving.

El imnate nunerical goats, posters,
slogans that ask for new |evels of
productivity without providing specific

i nprovenent et hods.

Elimnate work standards that prescribe
numerical quotas; use statistical methods to
continuously inprove quality and
productivity.

Renove barriers to pride in workmanship.
Provide vigorous and ongoing education and
retraining.

10. and

11.

12.
13.
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14. Cearly denonstrate managements commitnent to
the above 13 points every day.

The TOM novenent has evolved from an
i nternal quality program to
conpr ehensi ve effort t hat Put the
custoner's requirenents as the key point.
The custoners are the ones who really pay
the salaries of all in an organization.

TQM prograns highlight everything that
should please the custoners: better
customer  service, higher reliability,
i mproved due-date perfornance, faster
response to client's needs, |ower cost of
nmost products, etc.

"Total Quality Managenent induced a
real revelation to Western industry. It

shattered the fixation of saving nickels
and dines and brought the industry back
to its senses. The goal of the conpany is
not to save noney but to nmake noney, 'and
maki ng noney you can do only through
pl eased custoners. In short, the power
of Total Quality Managenent stens from
the fact that it set a new direction, or
more precisely | should say that, it
redi scovered the old direction.(2)"

Successful inplenentation of any TQM
program requires a commitment from the
top and the enpowernent to the people in
the organization to nmake decisions.
Enpl oyee enpowernent and true comm tnment
at the top of an organi zation has always
been a nmmjor obstacle for TQM The
primary reason is the perception by many
nmanagers that they nust give up the power
and authority that they have fought to
gai n throughout their career.

JUST IN TIME (J31T)

Unlike their Anmerican counterparts,
Japanese busi nesses were receptive to the
TQM phi | osophi es of Dening, Jurand, and
ot hers. As W th an process,
i nprovenents can be made and the JIT
novenment provided a new strategy to help
in achieving a conpetitive advantage and
increased profits for the inplenentors.

S. Brown discusses the following ten
Principles that JIT is based on:



1. Reduce manufacturing lead tine.
2. Cut inventories to a mninmm
3. Synchronize all production processes to the
rate of customer demand.
4. Use demand flows to control the shop.
5 Reduce |ot sizes and set-up tinmes.
6. Strive for linear production.
7. Mike it right the first tine.
8. Elimnate waste, in the form of rework.
9. Dedicate work cells to product famlies.
10. Form partnerships with vendors.
Brown also states: “JIT enabl es
managers to solve deep-rooted operating

probl ens. It enabl es nmanagenment to stop
"putting out fires“, running from one
crisis to another and papering over

probl enms by accunul ating inventory. (3)"
I nventory

The Japanese JIT philosophy has
proven the inportant role played by
reducing inventory. JIT treats inventory
as a liability. Nevert hel ess

conventional cost accounting lists
inventory under the heading of assets.
However for quite a long time auditors
have been feeling nmore than a little
uneasy about inventory profits-profits
generated by increasing work-in-process

(WP) and finished goods inventory.
Since lately nobst corporations have
started to view inventory as a liability,
it is nore than a little inconsistent. to
record inventory as an asset. To
consider inventory in a way that treats
an increase of WP or finished goods

inventory as contributing positively to
the net profit is becom ng nore and nore
indigestible to top managers.

Wien val ue added is di scussed, what
is meant by this tern? Value added to
what? Can val ue be added to the product
(such as a punp or Valve)? No, unless it
is a one product conpany. Value can only

be added to a conpany's (shipyard's)
bottom line when the ship is sold. In
shi pbui | di ng the policy of parti al
paynents based on physical progress

results in a very misleading picture of
true physical progress and worse than
that a very erroneous picture of true
shipyard profits.
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This policy also greatly inflates

the value of inventory by adding I|abor
(added value) to the inventory. Thi s
added value is really the |abor content

of each work order which is assigned a
agreed to value usually before the start
of construction. The value for the
material on each work order also has been
agreed to and is neasured separately from
the labor content for partial physical
progress paynents. It is common practice
not to pay 100% of the value of WP until
the ship is delivered and fully accepted.

How can shipyards who have been
operating under this and nany ot her such
erroneous policies change? Many U.S.
manuf acturing conpanies have made the

scheduling shift from Just-In-Case (JICQ
to JIT, but the total paradigm shift is
not made until conpanies inplenent the
TOC net hodol ogy of Dr um Buf f er - Rope
(DBR) . The basics of DBR are described
in Reference (4). In the TOC, DBR is
also referred to as "Buffer Managenent."
In the TOC the conflict as to inventory

being a liability or an asset is resolved
as follows;
Inventory is only an asset. when it.
protects throughput.

JIT follower's have  used and

i nproved upon the TQM techni ques and have
focused their efforts mainly on finding

the causes for high inventory and then
worked to elimnate the causes. Anericans
usual ly try EXPED TI NG

Gol dratt and Fox call the 6

el ements shown in Figure 1 as "the six

conpetitive edge issues in today's and
tonorrow s market. The real race toda
is not just in one of them but in al
Si X. Qddly  enough, nmost of  these
elements are considered by our financial
systens as intangibles. Maybe they
should be thought of instead as our
future throughput. (4)"
THEORY of CONSTRAINTS (TQOQ)

The TOC is an all enconpassing
managenment  philosophy that includes a
consistent. set of principles, procedures,
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and techniques, where every program limts a system from achieving a higher
every decision, and every action is performance toward its goal. There are
evaluated in terns of whet her it only two types of constraints:
contri butes to t he successful
acconpl i shment of the common goal ofthe 1) physical constraints and
organi zati on. 2) MNon-physical constraints.
In any organization there are Physi cal Constraints
usually very few real constraints, and
these are not always linited resources physi cal constraints fall into three

that woul d be considered as bottl enecks.
A constraint is defined as anything that

8B3-4

maj or categori es:



1. resources,
2. material (vendors), and
3. market.
Resour ces. Resource constraints are
mai nly people and machines. This type of
physi cal constraint once identified

should be fairly easy to break. Sone
exanpl es of how resource constraints are
overcome is by purchasing additional
resources (hire nore people or purchase
or rent or |ease additional equipnent),
work nmore overtine, subcontract out that
portion of wor k t hat caused t he
constraint. and other actions that will
break the bottleneck.

Mat eri al
mat eri al

(Vendors).
physi cal constraint
that the material is not
only way to overcone
physi cal constraint is to find an
alternative material that wll satisfy
the requirenents. In general, material
constraints arc really policy constraints
in that the purchase price that an
organization may be willing to pay for
the material is too high or that the
quoted delivery time nmay be later than
that organization is willing to accept.
The material in fact exists but some
organi zational policy prevents it from
bei ng obtained to meet exi sting
requi renments.

To have a
real ly means
avai l abl e. The
this type of

Market. Market physical
are very simlar to materi al
in that they exist r
"0Organi zati ons" perception of their
mar ket . The true  market for a
"conpany ' s" products is global. Another
perception that appears to cause narket
physi cal constraints is t hat nost
organi zations linmt their Products to a

constraints
constraints
only due to the

specific type? or segnent of the gl obal
mar ket pl ace.
Non- physi cal Constraints

Non- physi cal constraints al so
normal |y fall into three maj or
categori es:
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1. rules,
2. training, and
3. neasurenents.
These rul es, traini ng, and
measur enment s constraints herei nafter
called RTMs, are usually established and

inmplenented to solve a problem and arc
based on certain assunptions that are
very valid at that tine. However, since
these RTMs have proven to be successful,
assunptions that they were based on are
not challenged to verify that they arc
still wvalid. Present cost accounting
RTMs are a good exanple.

Goldratt in The Haystack Syndrone
states: "We must come to terms with an
unpl easant reality: the nmore powerful the
solution, the faster it night make itself
obsolete. Ignoring this reality leads to
only one concl usi on-

THE POAERFUL SCLUTION OF YESTERDAY M GHT
BECOME THE DI SASTER OF TCDAY! (1)"

PRESENT SI TUATI ON

J.  Rogness
situation i
and ot her
conpetitive

identifies the present
acing Anerican shipbuilding

i ndustries in today' s
mar ket pl ace:

"The intent of this paper is not to
cast blane upon shipyard executives for
the productivity constraints in US.
shi pbui | di ng, but rather to rai se
questions, stir debate, and perhaps break
sone new ground in managenment phil osophy.
The eneny of U.S. shipbuilding has been
identified as authoritarian bureaucracy.
The action that has been proposed is an
intellectual revolution based on a sinple
rule:  When data are accurate and
reasoning is sound but the answer is
still incorrect, there is only one avenue
remai ni ng: Check the prenises, the
assunptions upon which the equation or
argunent is based. (5)"

TQOM and JIT have provided nany new
techni ques that have had a very positive
impact on inproving the conpetitiveness
o conpanies who have successfully
i mpl enented these techniques. However



there are a growi ng nunber of conpanies
that are experiencing some difficulties
in developing and maintaining a process
of ongoi ng inprovenent (POOd ).

Gol dratt states: "Making noney you
can do only at the end of the pipe,
through the custoner. This neans that
the desired outcome will be achieved only
t hrough the synchronized efforts of many
resour ces. This new direction inplies
that we shoul d view our organizati on not
as a merepile of links but as a chain.
One function doesn't do its job and the
end result is jeopardized. (2)"

TQOM and JIT provide many powerful
techni ques and the 14 points of TQM and
the 10 principles of JIT listed above
all are very helpful but deal primarily
with the links-a function or level in the
organi zation and not the "weakest |Iink"
in the organization. The main reason
that peopl e and managers deal with |inks
is because of the basi c pyranid
organi zational structure which consists
of many different functions and many
levels within each of these functions.
Ref erence (62) di scusses the two najor
inherent problems that exist in alnost
every organization:

1. nore functions and | evels cause nore
di stortions, and

2. walls of distrust are forned between
functions and |evels.

TOM and JIT efforts are wusually
successful within functions because the
managers in charge of those functions
have the authority to direct the change
or can nore easily build a consensus
within their sphere of i nfl uence
(control). However if the problemis in
another function or in a |evel above
their sphere of influence those managers
have little influence on inplenmenting the
required changes.

TQM AND JI T NEED TOC
TQM and JIT need TOC to provide the

necessary synergism to help those
involved in the inplenmentation to make
the follow ng three nmajor par adi gm
shifts:
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Logi stics,

=

"Cost. World" to "Throughput
Worl d", and
3. Thinking Process.

The logistic paradigm shift was
discussed briefly in the [Inventory
section above. JIT techniques are
playing a major role in starting this
paradigm shift but do not provide the
techniques needed to conpleted this
paradi gm shift. Reference (4) provides a
det ai | description on the buf fer
managenent t echni ques t hat must  be
inplemented to conplete the logistic
par adi gm shi ft.

Reference (6) addresses "Mbving
Shi pbui I ding From the "Cost Wrld" to the
"Throughput World" and Figure 2 lists six
of the nost inmportant areas of "cost
wor | d* thinking that should be changed to
permit a conpany to make the second
paradigm shift to "throughput world"
t hi nki ng.

The Thinking Process (TP) paradi gm
shift will be discussed later.

TCC also provides the required
information in the followng three
i mportant areas:

1. primary focus,
2. measurenents,
3. schedul i ng.

and

Primary Focus

Deming's point 5: "Find problens.
Continual l'y and forever make
i nprovenents" and JIT's principle 2: "Cut
inventories to a minimum and finally 5:
"Reduce |l ot sizes and set-up times," are
good exanples of why TQM and JIT efforts
deal with focusing on links and not on
the chain's weakest |[ink. In addition
TQOM and JIT techniques deal mainly with
physi cal constraints.

Focusing on Physical Constraints.
The primary consideration in focusing on
constraints is to aimthe effort to what
is inportant. TQOM and JIT established




"COST WORLD" AND "THROUGHPUT WORLD"

PARADIGMS

EVERYTHI NG | S | MPORTANT

| NDEPENDENT VARI ABLES
(20: 80 Pareto)

FI RST ORDER SOLUTI ONS
(Correl ations)

COST ACCOUNTI NG
(Wong Local Measurenents)

ORDER OF SI GNI FI CANCE
#l . Operating Expense
#2. Throughput

WEAKEST LI NK

DEPENDENT  VARI ABLES
(0.01:99.9 Pareto)

SECOND ORDER SOLUTI ONS.
(Ef f ect - Cause- Ef fect)

THEORY COF CONSTRAI NTS

(Control

Measur enent s)

ORDER COF SI GNI FI CANCE

#l .
#2.

Thr oughput
I nventory

#3. lnventory #3. Operating Expense
FI REFI GHTI NG TEAMAORK
Sour ce: Managi ng Change, |nc.
Figure 2
Throughput (T) as the nost inportant After a while, when people realize that

area. The TOC defines Throughput as the
rate at which the system generates noney
through sales. Throughput is considered
the nost inportant area because there is
no apparent limt to increasing T.
clearly established Inventory (l) as next
in inportance. Operating Expense (OE) is
now ranked third. How much can CE and
Inventory be reduced before the reduction
limts T? Money is saved by TQM and JIT
efforts but the goal of an organization
is to make nore noney now and in the
future while simltaneously increasing
the quality of life of custoners, co-
workers, famlies and the organization.

Thr oughput
signi ficant

clearly has the nost
i npact on the bottom |ine.

Col dratt raises the fol I owi ng
question relative to the techni ques use

in TQu

"Where arc the
managenent needs to deal
The unavoi dabl e
such t echni ques
i npr ovenent

techni ques that
with the chain?
results of not having
is a very sl ow
in performance of the chain.
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many of their efforts are not leading to

real inmprovenents in performance of the
conpany, they start to shy away, and
their actions are just lip service. This

situation is caused by the inertia of the
inventors rather than the inertia of the
inpl ementers. (2)"

The sane situation as stated above
results from using JIT techniques.

TOC Five(5) Focusing Steps

The TOC enploys the following 5 step
approach when dealing wth physical
constraints:

1. ldentify the systems constraint(s),

2. Decide how to exploit the systenis
constraint(s),

3. Subordinate everything else to the
above deci sion,

4. Elevate the system s constraint, and



5. If, in the previous step, the
constraint was broken, go back to

step one and repeat process.

Usi ng
ef fective
constraints,
concern:

the above 5 steps
when dealing wth
but there is

is very
physi cal
a major

VWARNI NG DO NOT allow | NERTIA to cause a
system s constraint.

Focusing on Non- Physi cal
Constraints. Ildentifying and dealing
with non-physical constraints can be
very, very frustrating. The nanagers,
the workers, the consuners, and the
st ockhol der s nmust have a better
understanding of how a conpany nust

manage to be conpetitive.

The five steps of the TOC listed
above are very famliar and powerful.
Managers nust realize that the underlying
assunption in these five steps was that
the constraints were physical: resources,
material, or markets. Most managers are
wel | aware that the real constraints of a
conpany are always erroneous Rules,
Training and Measurenents (RTMs). These
erroneous RTMs do not always give rise to
a physical constraint. Row should a
manager 60 about i mproving an
organi zation in the nore difficult case,
where no relatively pernmanent, physical
constraints exists?

The first stop still holds, nanagers
must identify the erroneous RTMs that,
right now, arc blocking the perfornance
of the entire conpany. There is no point
in just seeking erroneous RTMs, as there
are too many of them in any organization.
Trying to deal with all of them is not
only ineffective, but it will throw the
organi zation into chaos.

The problemis how to identify the
RTMs whi ch arc currently the
organi zation's constraints. Wien the
constraints are physical it is quite easy
to identify them but how can nanagers do
it when the constraints are RTMs? Direct
observations, statistical nethods, and
the like, are totally ineffective in this
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Thus, the first step nust now be
viewed in a different |ight. "ldentify
the systems constraints" should no
longer be regarded as a practical
recommendation of where to start; it
shoul d be regarded as a nmandatory demand
for a process that wll enable managenment
to identify the constraint.

case.

This is the
t hi nki ng process,
Current Reality Tree.
to Change? Thi s
managenent to pin-point
to clearly identify
constraints-even when it

first step of the
the Effect-Cause-Effect
It deals with Wat
techni que enables
the core problem
the systeni s

is not physical.

When nanagers are dealing with non-
physical constraints, the second and
third steps beconme irrelevant. There is
no point in exploiting an erroneous
policy? Wiy should managers even try to
subordinate everything to an erroneous
policy? Therefore, when the constraints
are not physical, nmnagers nust proceed
directly to the fourth step, to elevate
the systenmls constraints. Rut once
again, this fourth step now presents a
maj or stunbl i ng bl ock. | f the
constraints are physical, how to el evate
themis clear but elevating an erroneous
RTM means to replace it with a nore
suitable RTM

"El evate The Systenis Constraints"
should be viewed as a nmandatory denmand
for a technique that enables managenent
to construct a replacenment. RTM for their

organi zation. Cearly, this process is
not available for npst organizations.
This is exactly the task of the second
step of the thinking processes, The

Evaporating Coud and the Effect-Cause-

Effect Future Reality Tree. It deals
with What to Change To?-with how to
construct a suitable solution to identify

the core problem checking carefully that
it will elimnate all the negative
effects of the existing, erroneous RTMs,

wi t hout creating devastating now ones.
The real chal | enge comes  when
managers examine the fifth step, in a

case where the constraint is an erroneous
RTM "Donot allow inertia to cause a



in a case where
repl ace an erroneous

systemls constraint”,
managers want to

RTM translates actually into a cultural
change. The fifth focusing step of the
TOC used for dealing wth physical

constraints should now be viewed as a
demand for a nmmnagement process that
enables a snooth transition from an old

rooted RTMinto a newone. This is the
task of the third step of the thinking
processes, the Prerequisite Tree and the

Transition Trees. It deals with How to
cause the Change?-with how to snmoothly
transfer an organization from one node of
operation into another.

The thinking process should NOT be
viewed as a replacenent of the five
st eps. It should be viewed as what it
is, as a process that enables the
execution of the steps in a very common
case Wwhere the constraints arc not
physi cal , but no tangi bl e,
devastati ng RTMs.

| ess

The Three Major Blocks of the
Thi nking Process (TP) are shown in Figure

These three major blocks not only
provides the primary focus for dealing
wi t h non-physical constraints (RTMs) but
al so provides the neans to nake the third
paradi gm shift in the:

THI NKI NG PROCESS
MEASUREMENTS

TQOM is
measur enment s
outdated cost.
consi ders
accounts for
conflict.

area of
present

silent in the
and relies upon
accounting nethods. JIT
inventory a liability but
it as an asset, a direct

The recogni zed neasures for
money are net oprofit and
i nvest ment . But Goldratt
slightly different outlook:

maki ng
return on
presents a

"These two nmeasur enent s seem
sufficient, but many a conpany has been
rudely reminded by the threat of
bankruptcy, that there is also a survival
neasurenent, |ike cash flow Cash flow
is an on-off measurenent.
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THREE MAJOR BLOCKS
of the
TH NKI NG PROCESS

WHAT TO CHANGE ?
Finding the core problem(s)
MVETHCD.

Effect-Cause-Effect (Current Redlity
Tree)

TO WHAT TO CHANGE?

Finding a smple solution

METHODS:

Evaporating Cloud & Effect-Cause-Effect
(Future Redlity Threg)

HON TO CAUSE THE CHANGE?
Finding the needed actions for the
trangition

METHCODS:

Prerequisite tree, transition trees &
Socratic method

Goldratt Inatatute

Seaggere s Asraham Y
Figure 3
When we have enough cash, it is not
i nportant. . Wien we don't have enough
cash, nothing else is inportant. (4)"

The present cost accounting concepts
and procedures that are a bridge between
actions and the bottom |ine measurenents



have proven to be inadequate. Johnson
and Kaplan are just two of nmany witers
that describe these inadequacies (7).
How then is the inpact that a |[ocal
decision or action has on the bottom |ine
measur ed?

Theory of Constraints(TOC)
Measurenents

The TOC wuses the sanme gl obal
nmeasurenents that are also used by

today's cost accountants, but with
clearer definitions. Al measurenents
use at least two of the followng

inclusive TOC definitions:

THROUGHRPUt (T) - The rate at which the
system generates Mpney through sales.
This is defined as the Selling Price
m nus Raw Materials.

I NVENTORY (1) - Al the Mney the system
invests in purchasing things the system

intends to sell. This is the total
amount of investnent in the system
including such things as buildings,
equi prent , vehi cl es, and conventional

inventory (but not including added val ue
for labor in inventory).

OPERATI NG EXPENSE (CE) - Al the Mbney
the system spends in turning inventory
into throughput. This is all the noney
constantly poured into the system to keep
it operating, such as expenses for |abor,
suppl i es, naintenance, depreciation, etc.

The above definitions differ from
the standard cost account nethods in
several ways. The mmjor differences are:

Throughput only occurs when the
money is received from the custoner.
Throughput is not when a work order is
conpleted or when a product such as an
autonobile is sold to a distributor. In
both these exanples, the conpleted work
order and the auto at the distributor are
defined in the TOC as inventory.

I nventory i ncl udes everyt hi ng
purchased (invest noney in). Money,
paid to others (not your enployees).
There is no value added in the TOC

definition of inventory.

Qperating expense is all the noney
paid to the enployees of a conpany. In
addition such itens as depreciation and
interest on investnents are defined as
operating expenses. Al naterial that is
scrapped is defined as operating expense
as is all material or services paid for
that are used in the operations required
to make the product.

These definitions can be used to
judge the results for an overall
organi zation by using the followng
formul as:

Net Profit =
Thr oughput - Operating Expense

NP =T- CE
Return on Investnent = Throughput -
Qperating Expense divided by Inventory

RO =T1- O

I
At the operating |evel of an

organi zation, any deci sion whi ch
i ncreases Thr oughput , decr eases
I nventory, and decr eases Qper ati ng
Expense for the overall organization,
will nove the organization towards its

goal of making nore noney.

Col dratt in the "TOC Journal,"
refers to other uses of T, |, and CE for
measuring non- financial neasurenents.

For exanple one of the npbst used
non-financial measurements is |nventorv
Turns. Inventory turns is expressed
readily by the ratio between Throughput
and Inventory. Likewise the ratio
bet ween Throughput and Operating Expense
is a good way of neasuring Productivity.
The formul as are expressed:

Inventory Turns = T
X

Productivity = T
CE
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present cost accounting nethods do
not provide correct measurements for
local and non-financial areas such AS
productivity, efficiency and inventor
turns to nmention a few However | oca
measurement s like  productivity and
igventory turns can be expressed as shown
above.

Ref erence (6) described other "cost

wor | d" measurements that when used
without challenging the basic assunptions
upon which they are based often |ead to
erroneous decisions. Exanples discussed
are :
1. Cost Accounting,
2. Performance Measurenents,
3. Wrker Time Standards,
4. Departmental Efficiencies,
5. Plant Wilization, and
6. Inventory and Value-Added

Costing.

Reference (6) also described the TCC
Control Measurenents used to nonitor

subsystens as well asco
The real meaning of contr
know edge of

nPI ete systens.
rol is having the
where things are versus

where they are supposed to be, and who is
responsible for any deviation. The three
TCC control measurenents are:

1. local operating expense,

2. throughput-dol I'ar-days STDD), and

3. inventory-dollar-days (1DD).

Wth TQW being silent in the area of
measurements and JIT presenting a
conflict asto how Inventory is neasured
how does an organizations trying to
inplement TQM and JIT use present cost
accounting methods and procedures to
effectively measure the inpact of Alocal
Ia_ctir;)n or decision has on the bottom
ine’

the standard nethod of
allocation of overhead to the cost of
maki ng a product resulted in very
accurate Profit calculations in the Past,
today it is wvirtually inpossible to
determ ne "product costs" unless it is a
one Product conmpany. Shipyards face the
inpossible task "of determining the

Wher eas
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"product costs" of every line item in
order to arrive at the cost of a ship.
Perhaps the right answer is to not try to

revise the present cost accounting system
whi ch WAS based on assunptions that are
no longer valid but to develop a system
that neets the goals of the organization.

(6)
SCHEDULI NG

TQOM silent in the
scheduling, therefore present systens
like Critical Path Networking (CPN) and
Manuf acturing Resources Planning (MRPII)
are comonly used. These = systens
essentially tr to balance capacity,
whereas the TOC advocates the bal ance of
flow and protection of constraints AS the
real key elenments to ensuring throughput.
Present scheduling systens treat physical
constraints as bottlenecks. Inreality
most physi cal constraints arc  not
bottlenecks but resources that have
sufficient capacity on average, but which
| ack capacity during sone Intervals of
tine. These resources have enough
“productive capacity" but not enough
"protective capacity. (1)"

Many present manufacturing Planning
And scheduling techniques attenpt. to
optimze the use of all resources. This
practice results in a trenendous build up

is Area of

in work-in-process (WP) or abetter
name, dinventory. = The full negative
impact of this inventory buildup is

sonmewhat di sgui sed because of the policy

of partial physical progress paynents

required in nmany contracts.

In  addition many present
manuf acturing planning and scheduling
met hods such ~as:

1. standard interval scheduling,

2. establishing schedule start and
cogpletlon ates for all work orders,
an

3. assignnent of budgets do not consider

the TOC philosophy of constraints and

bal ancing flow not ~capacity.

Many present manufacturing planning,
scheduling, performance neasurenent and



progressing practices all result in a
very negative effect on throughput and
bottom i ne profits.

In Reference (8), Numbers 4, 5, and

6, Gol dratt presents a very good

di scussion on JIT and the conflicts

between the "Push-Pull" and "Pull-Push"

r}g}\lgg\st ofd schedulingH _ JIT; uses their

cards as a nmechanismto “stop the

ush.” However, "JIT or MRP, who IS

etter? \Wo cares. Both are not good

enough for our plant." Gol dratt then
provides his reasoning:

"W have to protect the performnce
of the plant as a whole. Trying to
protect each unit of the plant causes us
to spread protection everywhere.

Let's face it, we can afford only a
[imted amount of protection. W can not
fill the plant with unlimted nunbers of
containers, we can not release material
%//\gars before we have to ship the order.

Can not be too generous with
protection, we can not waste it.

W nust reserve the protection for
what really counts. W nust concentrate
protection on what really matters. And
Inour plant it's crystal clear, we nust
protect our clients. W nust deliver to
themon tine. (8)"

Reference (1) cJorovi des adetail ed
description of how data and information
effect the decision process and how it
can be used in the devel opnent of a
scheduling system that eals with
physi cal constraints. However as
enphasi zed above the real problemis
Policy Constraints (RTMs). OC provides
the tools to synergize TQM and JIT
efforts and develop a true POOG .

TOC NEEDS TQM AND JIT

The TOM and JIT novenents are
commonpl ace In nost organi zations today.
The egree of inplenentation varies
greatly from devout practitioners to
Interested parties to skeptics and even
those who have discontinued their
efforts. One thing is obvious-alnost all

have at |east heard about TQM and JIT and
in mre and nore situations some form of
TQM and/or JIT is specified as a
contract requirenment. The present 130
9000 noverent also relates directly to
these novenents.

The TCC works well for those people
and organizations that arc famliar wth
TQM and JIT and those that arc using TQW
and JIT as abase to build upon. The
ma orltdy of the techniques devel oped by
TQk/l and JIT are very powerful and very
effective in solving physical constraints
(Links). The —commitnent of  {op
managenent and their people in mn
organi zations in many industries exis
and there is also a growi ng consensus of
the need for the TQM and JIT nanagenent
[%hl | osophi es. Many debate the nmerits of
M JIT and TOC as if there needs to bhe
a choice. Al three novenents have the
same objective:

"To nmake nmore noney, now and in the
future while sinultaneously increasing
the quality of life of our customners,
co-workers, famlies, and organization.”

It is obvious all three novenents
are essential ingredients to a successful
i mpl ementation of A
PROCESS OF ONGOI NG | MPROVEMENT.

CONCLUSI ON

Al elenents of the traditional
Approach used by the maritime industry
and the governnent for purchasing ships
from U S. shipyards needs to be
chal | enged.

THE TECHNOLOGY EXI STS.
The challenge is:
HOW TO CAUSE THE CHANGE!

8B3-12



TQM  JIT and the TOC together
provide the "tools" that wll enable the
parties to develop and inplerment a
process of ongoing inprovenent. The
adversari al relationships that exist
today nust be replaced with total
cooperation and all efforts when
inplemented will result in a

WNWN S| TUATI ON
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