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ABSTRACT

With the ever changing environment that manufacturing compa-
nies face, there is an increased nead for revisions to existing
performance measures 1n a Just-In-Time environment. In order to
accurately assess the status of their performance measures,
companies need to consider their corporate mission, objectives,
strateglies, and critical success factors. Although making appro-
priate revisions to old performance measures is not an easy task,
many similarities between manufacturing companies can serve as
helpful guilidelines. Therse are five common critical success
factors in a1l manufacturing companies. These fTactors can help
guide a company 1in developing its revised performance measures.
Another established method for developing performance measures is
to follow the balanced scorecard approach. The following thesis
discusses all of the elements involved in reviewing performance

measures in a JIT environment.
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Wwith 1roreasing sevels of automation and dramatic changes

sweepling the manuTacturing environmant, there is a definite need
for revisions in @anv of our traditional performance measures.
Tha success of a business 1s laraely atfscted by the support that
performance measures lend to the corporate mission, objecfives,
and strategles. Since many manufacturing companies have adopted
the Just-In-Time (JIT) philosophy, existing company performance
measures need to reviewed and revised as needed in order to
adequately support the JIT philosopbhy.

Making appiopriate revisions to company performance measures
1S not an easy task. A company must first understand the philos-
ophlies behind a just-in-time svstem. Second, existing perform-
ance measures must be assessed. Thaird, new performance measures
must be implemented that cater to the needs of a particular

COMPATY .

UNGERSTANDING JIT

Originating ¥ Japan, this concept has swept manufacturing

1

companies on a global basis. in today’s environment, the majori-
ty of successful manufacturing companies in the United States
alang , have 1mplemented the JIT philosophies. These companies
range from well- known names such as Black and Decker, Westing-
house, Borag Warner, Xerox, ATAT, and Motorola. In addition to
this extensive list, 4il major U.S. automobile manufacturers
practiée the JIT technigues (Green 50).

In the purest of forms, JIT is an absolute concept. This
philosophy dictates that each segment of the manufacturing proc-

ess 1s conducted in such a highly efficient matter that zero




1nventories seist Thai 1s to sav thab purchased materials are

acgqulred on a ourely sso n:

fed basis o be prepared for manufac-

turing, goods are processed on an as.ceeded basis when orders are

received, and finished coods are deiiversd on an aseneeded basis

to be sold. Althouah achieving the ideal status of a JIT manu-

facturing environment may be guite difficult, the philosophies

underlying its techniques have proven aulte successful for many

leading companies.

In its most basic form, JIT attempis to eliminate all areas

of waste 1in the manufacturing environment . The philosophy fo-

cuses on onlv ergaging Igs“vaiue~adding activities". By doing

30, the company hopes to reducs i2ad-time, 1mprove quality,
increase productivity . and enhance customer raesponsiveness. Each

of these positive results will in furn allow the company to

operate more competitively. along with this desire to grow more

competitive, compamies must poss

T

'$3 Lhs ability to inspect exist-

H

ingimiagures and be open to possibilities for change.

PROBILEMS WITH TRADITIONAL PERFORMANCE MEASURES

Traditionai performance measures can often be counterproduc-

tive 1n a8 JIT environment. &Green and his co-authors describe six

Key

h

features of Lraditional cost accounting that tend to impair

uccessful 1mplemnantation of the just-in-time system:

[

Reiliance on standards.

2. Emphasis on variance and efficiency computation r)/)‘
3. Preoccupation with direct labor. PJ K
4. Extensive inventory tracking. .A’

5. Overhead allocations based on direcW labor.




6. Inapopropriate measurses of performance (50).

Fach of these feaiures need®io be addressed in order to
devaiop quality measurss of performance for a JIT manufacturing
environment . The rTirst ¥v¥saturs, Tor example, has wbed many
oraoblems. The standard cost approach tends to emphasizeastzgdard
measures rather than past actual w&r*formance,.ﬁ are often out-

- [
dateqf_ﬁhus failvzb recoanize changss in material prices and new
technologlies .
Hewlett-#ackard, Borg Warner. and other leading companies

have found ways to deal with these profflems, By focusing on

{

ontinual improvement rather than adherence to standards, a
COmpany Goes not get caught up 1n the numbsrs game that standard

cost

Hi]

ystems often play. Instead. the company focuses on adher-
ing to the JIT philoscophy of maintaining highly efficient manu-
facturing processas.

In terms of récagnizinq changes i1n material prices and new
technologies, companies can take various steps to account fof
these aspects. COMPANLEE CATl Mereeegersbibeid "eplacfae standard
costs or other measures wiith actual costs from the previous year.
Also, manufacturing companies can compute a rolling average of
actual results to serve as a benchmark for monitoring current
vear performance. By making such changes in their approach to
standard cost systems, companies could adhere to the JIT concept
which dictates the nesd for conitinuous improvement.

The second feature addresses the existence of complex vari-
ance and efficiency computations. These calculations attempt to

compare actual 1nputs at standard prices to standard inputs at




T aswviabio

standard orioes

Lo indicate raasons for auch inefficiencies. The JIT philosophy,
howaver, eiiminates ths nead Tor rchese computations. Instead of
focusing on wndiviaual ocosts and deviations in a company, the JIT

philosophy sncourages axscutives

The JIT manufacturing environmant

value agding activities,

leve: to lins or plant levej .
daetalled costs and varlances or

reduction and compliste company

The third feature

gveremphasize (abor over

automated environments and the

more than half of

labor hours 18 severely

environmant, both dirsct and

17

needdd basis. Work is schedul

demands, 1ot sires are kept small, and

ent. For this r=ason, many
plovees and =imply regard direct

factory ovarnead.

Extensive 1nventory

tends to 1inhiblt the potentia

Most 1mportantiy, excessive

Maintaining zerc or minimal i

order to promote a more efficie
aven

1gnoring this goal,

ing inventory tracking systems.

ratocus

challenges

matarials

L Droduct cogts
O .ukwwﬁw
mislieading Unde

companies

tracking

inventory levels

companies need to simplify their exist-

from the standard are intended

s

t examine the "total picture”.

attempts to eliminate all non-

analysis from individual cell

aindd reduce the need for reporting

1oan individual level. Total cost

afficiency is the focus of JIT.
companies that mistakenly
oSt

With the prevalence of

fact that material ccount for

1Jg%t

]
JIT manufacturing ?M
SreBGtO

i

allocating oveghegd

£

indiract lapor function on an

ed such that production meets all
inventories are nonexist-
tend to salary their em-
ltabor as another component of
1s

a fourth key feature which

L success of JIT implementation.
should not exist.
nventory levels are necessary in

nt manufacturing environment. Yet

Managers are often swamped with




paperworik invelving vasit numbars of job tickets and routing

shaets, Te heip comoly with e asthodologies behind JIT, some

companies have turnad to ae

onting the Kanban card (Green 52).

The Kanban card 12 a reusanle card that significantly re-

duces the amount of paperwork iowvoived. A4 set number of with-

drawal cards are issued Lo suppliilers and attached to standardized

containers. The supplisrs use bthese containers to ship to the

manufacturing comparny i1 purchasad materials. Once the contents

of the containers sre fuliy fed into production by the manufac-

turing company. [he cards are remnoved and sent back as authoriza-

tion

to the supoiiers, The suppilers determine the necessary

amounts of 1nventory to send out by muliiplvying the number of

Kanban cards by the

Lancard contarney amounts. This Kanban card

system, 1n effeci, heips to suppori 2 highly efficient JIT inven-

tory

system. Below 15 an axample Df.? kKanban card.

B oRansAN CAaRD
i Point Pen)

Numbher Item Number

Group Number -—-——-—==m---- T T S e e e e e

Sheer Size ~——-—=—=——--—— e e —

PUnch Tape Los — o rmm m s s o e e e e e e e e
Designed to Control daily Delivery of Sheet
Metal Control Panels to Designated Assembly
Sections at Westinghouse Plant, Asheville, N.C.

The fitith feature Tocuses on the need to revise the overhead




alincation bases. Conts Sy

materials handling, mainte-

nance,. depreclation, setup imes, wagshousing, and others are

aften 1nappropriately alloccated =<1 labor bours or dollars.
A3 Feature Thresa pointed out, direct Labor 1s highly overempha-
sized 1n today’'s automated, JiT environmenis. To improve current
systems, manufacturing companies naed Lo take saveral steps. ? lv"
’ 3

. ) L. R ) . . bl . .
muiltiple allocation basas should bhs C10ﬂ€j€§!1ﬂked to their cost

production work orders should be eliminated entirely. Secon

drivers. S Yrird, devaloping two separate allocation rates
linked separately to labor arnd materiais should be considered.
For example, the Hewlett-Packard Personal Office Computer Divi-
sion originally had its overhead allocation based on direct
labor. Aaftter extensive revisions, howsvar, the company now uses
one allocation rate that 1s material-based for procurement over-
head, and anorher rates that is labour-based for production over-
head . By revising overhead aiiocziion bases, a manufacturing
company can be more accurabtaly aware of specific cost drivers and
search for appropriats means 10 approving their JIT environment.
Inappropriate measures of performance in a JIT environment
is the sixth featurse whicn may hinder the success of a manufac-
turing compainy . aoccording to Hendricks, traditional performance
measures 1nappiropiiastely tend to be financial in nature and
relate to external reporbing requirements. Companies that pos-
sess these outdated performance measures tend to focus on short-
term gains, rather than long-term benefits, élso, these same

companies overemphasize costs and production on the departmental




and Tunctional levei £ rbouagh these concerns may appear. to be
important o managecs doiog oosiness in this highly competitive

business worid, such praciices in :ssence, conflict with the

underlying princir’ s o

4y

It Hew performance measures need to
we adopted which snoourage the J17T pnilosophies of elimination of

waste and contilnuons ITmorowvamsnt

THE GBIECTIVES OF 1T PERFORMANCE MEASURES

The corporate mis

10N, optectives, strategles, and critical
success Tactors shouid all be conzidered when a company is de-
veloping a ravised selt of performarcs msasures. One objective of
performance m=asures 1s Lo wminimirs the amount of time spent on
produciion ansraiaions and o eiiminaie a1l nonvalue-adding activ-
ities, Key =ctivii.oes abould be sxamineos and improved in terms
of their efftect on ne company as a2 whole & second objective of

is b0 unite xil company employees and

f,

managemen! execuiives 1pbo s osol fd wurﬁkmrce. The goals of a

these parforaarnce mexsurgs

company shodla be shared by al: of 1bs siements, thus promoting a

more aefficiant work onvicoomant 2 third objective of revised
performanu&vmadsu:ﬁa 1w Lo improve overall operational perform-
ance by decreasing lead iime, ieproving productivity rates, and
decreasing Lotal company cosis.  Striving to attain each of these
objectives wili lssd J17 manufacturing companies on the success-—
fui path of competinag as s bighly efficient, productive industry

leader .

LOENTIFYING CRITICAL SUCCESS FACTORS ‘\IW 0




Idantifying the comoanv’ s oriticatl success factors fCSFs) is
an imporiant step to revasing appropriate JIT performance meas-
e By dafinition, USFre are siepents so essential to a
company  that without each of %nam“gﬁaaeaég the company would
taitl. Generally, crivical success factors vary from company to
COMDANY . However, Geilschel and Smith olaim that there are five
critical success factors that are commoniy found in all manufac-
turing companles:

1. Buaiity,

2. Customer Service,
3. Resources Managament?\)’P.

4. Cost, and

5. Flexibility {(Z57.

With careful managsment of the above five critical success
factors, manufacturing cospanies should experience enhanced
manufacturing performance . in crosr to do so, however, managers
must understand why the above tactors are so important to main-
taining an effeciive Ji{7 anvironment

Qualisy, S omanuiacturing company should be concerned with
both produci and process quality. Product quality is the ability

for & company to meeb or excsed the needs of its customers. In

¥

;2 to which a manufacturing company

]

essence, 1L 1w the degr

v

achieves high ieveis of customer satisfaction. Process quality
concentirates on a company’ s ability to limit process variations
and to complete & quality production cycle correctly "the first
time around.” Possessing both good product and process quality

1s essential in supporting the philosophy of contingous improve-




ment in a3 J17 manufacivei DO Env ronmant

-

Customer Sarvice. fhis O5F nas two aspects that must be
CONS1AB T BT A, Manuiaclburing companlies ShOQld concern
tnemselives with external cusiomsr =satisfaction. The ability to
meset the needs of customsrs with auaiity finished goods in a
highly efficient mannesr 15 ane of the agoals of a JIT manufactur-
ing company. Internal customer sarvice deserves an equal amount

of attention as well. Lither departmanis or different levels of

the corporate structure should be anle to function in symbiosis.

£ well'lzerving company, ootn interrally and externally, will
[ ]

genarally reap nmiz;uaa benefits of financial and operational

SUCCESS , it 250 Lo

Resouroe Manasaoment . The aobiscitive of resource management
13 Lo achieve full optimization of all resources. Direct labor,
purchased materials, existing tecnnolicgies, fixed capital, etc.
should each be used o their fullest notential in order to pro-
aduce nloghiy aff;agent OO | Proper managemant of resources is
congruent with the JiT priaciple of reducing any excessive waste
in the production process of a COMOADNY .

Cost. A 2 critical success factor, costs are measured and
anaiyzed at the leavel thai Lhey are reported. Generally, the JIT
philosophy dictates that managing the other four critical success
factors will natusraily helo limit costs, and thus, enhance the
flnancial performance of 4 COMPAany . Keep in mind, that although
costs alb the departmental and functional level of the company
need to monitored, it is the overall financial performance of a

manufacturing company that truly dictates its success.

Flexibility. Flexibility is the ability for a comoany to




weloomse change when Necessary. in order to effectively compete
in todav’s business worild, companies nesd Lo keep abreast of any
major changes in the industry, governmental regulatory sector,
economic arena, physical and gliobai environment, and technologi-
cal sector. It 1s oniy wiinh the apility to manage with flexibil-
ity.that a company can egffectively compete with other well in-
formed, technologically advanced comnbhanias.,

Because each of the five criticai =success factors listed

-

above are 30 m Lo the auccoess of manufacturing compa-
nies, appropriate performance measures should be chosen with
Care, it 1s essential that performance measures both relate to
and suppori a %pgcifﬁc CSF in order to promote a highly effective

JIT snvironment .

AND THEIR PERFORMANCE MEASURES

Determining which performance measures are ideal for a
particular company aniballs examining both nonfinancial and finan-
clal measures . Usuallyv there are =z number of performanée meas-
ures for sach oritical success factor that a company may want to
consider I'he following selective list includes several perform-
ance measures bthat Hendrioss feeis appropriately relate to the

five CSfFs-

QUALTITY
¥ Faillure rate from suppliers: X Customer complaints:
* Parcentage of good units produced; * Rework: and

¥ Customar raltuarns: * Warranty claims,



DERVICE

cycle time:

* Production schedule sbtalnment

A 1ine

{L=ac 1

* inroudahput time:; and

¥ Customer on—time delivery: # Sel-up Lilme,

RESOURCE MANOGEMENT

¥ Qutput/ecsipment dollar:

¥ Proguctlion. cvale bime:

* Inventory bornover

A

1rves tmesnt

X Rmeturn on

* Tota: product cost

A Value- vs. Do Lies -

FLEXIBILITY

¥ Number of common parts:

* Production cvcie time;

Number of

ool COshs

Louisamployvee

ies per snplovee: and

1ty utiiization.

¥ mmstribution cost;
* Conversion cost; and

* Materials cost.

¥ Downtime;

¥ Parts avalilability: and

The performance measures listed above are not all inclusive




for all JIT manutfactusing comoanies. instead, the wvarious per-
formance measuras may serve as & mers seilaction of the numerous

» . - -
measures that a company wav choos iy measure 1ts coritical suc-

cess Tactors. In asggregate. these nontinancial and financial

performance measures attamnni Lo

2 plcture of the success
of a company. By no msans should a company focus on any single
measure, Instead, the abiiiiy Tor iLhe manufacturing company to

function as a whole should e the orimary Concern.

OVERVIEW OF THE SALANCED SCORECARD APPROACH

Managers who are relatively inexperienced at revising old
systems and impiementing new pertformance measures may need th
help of an established mathod. The balanced scorecard was
1@eh by Robert S. Kaplan and David £, Norton in a year-long re-
sgarch project consisting of tweive isading companies. This
approach attempts o give Ltop sxecuiive$as quick, vet comprehen-
sive view of the Dusiness (7).

The bpalanced scorecard gives management information from

four different persoectis

Each of these four are equally
important in assessing the status of the company. In order to
better understand this theory, Kaolan and Norton relate the
balanced scorecard to the dials and indicators of an airplane
cockpit. Navigating and fiving a plan is a complicated task for
pilots. They need to be aware of information on air speed, fuel,
altitude, bearing, and other factors 1in order to navigate the
‘plane throuaoh current  and approaching environments. Each of

these airpisnae instruments are critical to the ability of the




pllot. Relving on mersiv one instrument could be misleading and

thus result 1n iraocsdy. In thie same sense, the balanced score-

card presents =averal aspacts of Lhe company that need to be

assessed simultanecusiv 10 orasr Lo properly manage its deci-

10Nns.,

i

i,

The balanced scorscard approasch addresses four specific
areas: customer perspactive . 1nternai oerspeciive, innovation and

learning perspective. and.financial perspeciive. Respectively,

the four perspectives » he tollowing anestions:
F oHow do customers vVisw Oul Comnany

¥ What aspect ﬁf QU COmDAany o we wani, Lo exgel aty

*

= w we comml b bo conbinuous imorovement  and
eglimination of waste?
* row do sharehoidaers and other stakehnolders view our compa-—

ny’ =

The batancad scorecard apoproach has already been adopted by
several largse manufacturling Companies. Thase companies‘ have
already seen many boneilis Lo adooting this approach. First, the
scoraecard helons nravent sunoptimization. aoftentimes 1in compa-
nies, managérs are concerned only with tée= guantitative success
and measures of thelr particular department or division. The
balanced scoracard, on the other Hand, emphasizes the need for
all areas of operational management to operate together in order
to vield the greatest overall company improvement and success.

Second, the balanced scorecard compiles several seemingly

unrelated areas of the company together onto one report. In this

manner, company managers are able to assess the company’s




Rrograss 1n amproviog gual by, strengthaning teamwork, reducing
Lhg produciion Drocess oyole bime.,  and focusing on the long-term
sucesss of Lhe combany Wi ol thess peneilils, many companies are

welcoming the balanceds scorecard aporoach with enthusiasm.

AN TLLUSTRATION OF THE 841 &NUED SCORECARD
Kaplan and HNorton deveioped ithe following illustration to
help understand tha mathod of using the balanced scotrecard ap-

proach:

it
it
it
[N
¢
2]
)
t
1
)
1i
§

FINANCIAL PERSPECQTIVE
Goals: Measures

Survive Cash {low

Succead duarterivy sales growth and
operating i1ncome by division

Prospear increased market share
AN ROE

CUSTOMER PERSPDECTIVE
Goals: Maasures:

New products Percent of sales from new
products
Parcent of sales from
proprietary products

Responsive supply On-time delivery

Preferred supplier Share of key accounts’
purchases

Customer paritnership ber of cooperative

eari g ff rts

Num
eng

o
H j

14




INTERNOL BRUISINESS PERSPEOCTIVE
Goals: MEE RS T e 1

Technology capabliliy ManuTacruring osomatry vs.

compatr T ion
Manufacturing excellencse Cycie brme, Upat cost, Yield

. L., .Y ) e
Design productivity ﬁli:bﬁﬂ efficiancy,
Envinesring efficiency

New product introduction aotual introducition schedule

VE . Dian

INNOVATION AND LEARNING PERSPFCTIVE
Goals: Moeasures

Technology leadarship Time o doeveion next

GBNEBTAL LOn
Manufacturing learning Procass Lime Lo maturiby

Product ftoocus Percent of products that
agiial 830% sales

Time to market New proguci introduction —2
vs., compatilition ¢

Granted that the above 11llusiration 1 that of a semiconduc-
tor company, ths bensfiis of using the scorecard are apparent to
all manufacituring ocompanies. This scorecard enables the semicon-
ductor company to foous its atiention on all the critical success
factors of the comnpany. These four factors help provide guide-
lines in measuring current and future performance.

Extensive research has shown that implementing the balanced

scorecard approach cannot be achieved without the involvement of

senior managers. Since these individuals possess the overall

view of the strategies and goals of the company, their input is




essantial .

AN 1nteresting aspsoth thal%oeorecard approach is its focus
on strateay. Traditional cost measurement systems have a tenden-

cy to possess a conlrol bias. These tradlitional measures tend to

dictate the actions of the emnplovess. The balanced scorecard

approach, on tne other hand, is designed to bring all company
personnel tousiher 0 working towards a unified vision. This

szpect of ihe balanced scorecard approach i1s very much in tun%f

with thae philosophisas benind adopiing revised JIT performance

measures. With company strategiss in the minds of all employees,
such manufacturing companies can sucnessfully work towards con-

Linual 1mprovement 10 o3 JiT environment .

I SUMMaRrRY

With the manutacturing environment growing increasingly
competltive, companies need L0 make oo appropriate revisions to
‘rheir eXISLING perforsanse  Neasures . Auvtomation and obsolete
measures from traditiona: cost svstems can WeaIeeddy, hinder the
suceass of JI1 impiementation. Although making revisions to
axisting measures may seem difficulb, such changes are essential.
Corporate mission, obiectlves, sbrategies, and critical success
factors shouid alil be considered in the revision process. Re-
gardless of whether the mamnufacturing company decides to use the
balanced scorecard approach or its own particular method, the
company should keep in mind the basic JIT philosophies of elimi-
nating waste and continual improvement. With these principles as

LS D Y€ b ] P LY VLN Y S Ay oy PR N,




companies  can etfachiveily comnete  in today’s ewer challenging

gnvironmant .
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