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ABSTRACT

Oppor aaities for competitive advantage using manufr turing information systems are matched
to Portes’s (1980) theory of competitive strategy. A number of theorie: of corporate strategy
are discussed with special reference <o thuse which deal with competitive advantage. Porter
defines three generic strategies for 2 : cost leadership, differenciation and focus; and a

of s 'Y " 1 ina
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pany, the value chain (1985). The

so-called islands of automation cach automate a specific area of the manufacturing process and
can be

grated via computer integrated facturing. The benefits of manufacturing

information systems are Seven opp ities for facturers using inf

systems are identified : cost savings, higher quality output, quicker responses to customer needs,
of prody of scope, and the use of interorganisational and product

maintenance systems. The nature of the competitive advantage which cach of these
opportunitics makes available is defised using the value chain theory. The information system /s
which can be used by a company which has adopted onc of the three genmeric corporate

strategies are then identified.
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CHAPTER ONE

INTRCDUCTION

The fading of the post World War II industrial boom in USA ia the late 60's showed up the

popular myth of Ameri facturing ibility. Suddeunly, the murch maligned Japanese
were able to produce better quality products at lower prices than their counterparts b1 the USA.
This s ity has inued, in certain ind to the present day. A comramon [ ling

among large American corporations scemed to be that it was impossible to compete with
Japanese products without sending their manufacturing offshore (o make use of cheaper lubour
rates. However, not all companies responded in this way and many have studied thr

g principles employed by Jap panies in order to improve their own ability
to compete. Particularly significant results of such studics are the new emphases on product
quality and climination of waste. These h:ve lod to certain identifiable trends in manufacturing,
the most nctable of which are the reduction of inventory levels, higher quality products,
production based on orders, ceilular production and sutomation of many production processes.

Many which have employed such bave enjoyed at least competitive parity
with Japanese companics which, a few years previously, were believed to be petitively
invincible.
The past two decades have scen impy in the compuuer systems available to
P Hardy p g speed, disk and Yy capacity bave improved at
exponeatial rates as a result of ady in mk hip technology while improved f
techniques bave rosulted in major price reds The mark of w* p has
placed computing power st the fingertips of huge numbers of people who had previously
believed computers to be the domain of dats p ing professionsls ooly. S

mp include datab 2 systems which allow users to integrate numercus
1




different applications without the attendant fears of data redun. .xcy; and the provision of
packages allowing non p literate people to extract and manipulate data from corporate
datab Adv in buclogy have sllowed the creation of data links

improving ooth the speed and sccuracy of communication,

The impr o ind finclogy have led to many applicatiorr for computers in
facturing. Compwer aided engineering (CAE) and computer aided design (CAD) have
allowed the productinu of product prototypes and storage of the atteadant specifications on
P systems. Comp aided facturing (CAM) systems contral manufacturing
processes via computers. Material handling systems provide control over the materials passing
through a production process, Material Requirements Planning (MRP) and Manufacturing
Resource Planning (MRP IT) systerns assist in production planning. Computerisation of all
these areas can lead to so-called “istands of ion” within the facturing process.

Integration. of these “islands™ can be achicved via p grated ufacturing (CIM).

Without these and other P ystems, the lish of many of the trends @

manufacturing Jdescribed above would be impossible. Thus the two trend., the scarch for

impr in f ing, and the s in p haology have not

operated in paraliol but have had important effects on each other.

A question arising from this di n is whether companies, by identifying and ‘mpiementing
dern trends in facturing, can obtain compeiitive advantage over competitors which

continte 0 operate &: before? Would such aavantages be sustainable? Purther, are there areas

in tacturing where infi systems per se provide opportunities for competitive
auvantage? This report seebs to idintify such areas, using Porter’s (1985) "value chain® concept
ts show the naiure of the ive ad . Thereafter it will synth them into a model

P -

which will indicate their appropristeaess vis @ vir different crrporate strategies.




The potestial of the use of information systems for competitive ad is well d d-

Parsous (1983, Ives & Learmonth (1984), MacFarlan (1984), Wiseman & MacMillan (15684},
Porter & Millar (1985, Rackolf o af (1985), Wyman (198%) and Johnston & Vitale (1988). A
number of these studies wake use of Porter’s (1980) model of competitive strategy - Parsons,
MacFarlan and Porter & Millar, Other autho.s have discussed the wse of maoufacturieg
information systems to achieve competitive advantage - Jelinek & Goldbar (1984), Doll &
Vonderembse (1987), Huber (1987), Mevedith (1987), heredith & Hill (1987), Biggs & Long
(1988) and Michoels (1988). However, within the parameters of the literature survey carried out
for the purposes of this paper, there se=ms to have been no attempt to link the advantag-s
guined from tiz s of information systems in manufacturing with s formal theory on

competitive strategy. This paper seeks to provie that link, using Portee's (1580 & 1985)

theories of competitive strategy and competitive advantage r spectively. This will b done by :
- defining seven goneric opportunities that information systems offer maufactorers,

- howing how competitive sdvantage cun be achieved from each of thess opportunities, and
identifying the opp ities and infy ion svstems appropriate for each of Porter's
{1980) generic corporate sirategios.

The methodology of the report is the following,

- anumber of different approaches to corporate strategy will be examined. Special emphasis
will be placed on Porter's (1980 & 1985} theory of competitive sdvantage (chapter two).

- the different types of manvfacturing intormation systems will be described (chapter three).

- cxamples of companies which bave used manufacturing mformation sysiems with strategic
success will be cited. Seven geoeric opportunities available to f; using these

iaformation systems will then be defined (chapter four).




the nature of the compettive adiantage offered by cach of the strategic opports

identified ia chapter four will be defined in terms of Poriee's (1985) s..se chain theory.

Possible corporate strategies will thea be matched with the opportunities uad with rpecific
facturing information systeas (chapter ive).

some points regirding he spplication of f; ng in ion systems in p
wilt be raised {chapter six).
a short conciusion will follow.




CHAPTER TWO

STRATEGIES FOR COMPETITIVE ADVANTAGE

The basic premise of this report is that & company can apply information systems in its
manufacturing operations in suck a way that this application will support a defined corporate
strategy to aclieve competitive advantage. This chapter will stasi with a general discussion on
the uatuce of corporate strategy and will thea cover a number of approaches to strategy
formulation. Porter's (1985) thesis of setting strategy to achieve competitive advantage follows,
after which a number of theories of the use of inf jon systems for competit 8

will be discussed.

Corporate strategyhas been defined by Chandier (1962 : 12) as “the determination of the basic
long term goals and objectives of sn er.ciprise, and the adoption of courses of action and
Hlocation of y for canving out these goals” fwo distint processes arc

identified in this definition : the & latica, ana the imp ion, of the strategy (Andrews,

1971 © 37). Although many compunies do not explicitly publish a statement of corporate
strategy, iL most cases & corporate strategy can be deduced by observing the operations of the
company. The obvious question which arises from the proviows statement is whether it s

hwhile expending on defining and costroliing an explicit strategy when most
organisations do sot do so. Aadrews (1971 : 41,42) gives four reasons in favour of such
expenditure :

to state  con.pany’s goals in terms of madmur profit acty is inadequate,
- when » company has long lead times, long rang » planning is vital,
- there are benefits in influencing rather than simply responding 1o changes in the busine:s
environment, and
- the setting of visible gosls will belp to motivate and obtain the cocparation of cmployees.
s




Tilles (1963) points cut | ! sh ags in of corporate strategy.
of corporate objectives often include litde more than 2 specific financial objective and a broad
statement about growth. Aliernatively, the sirategy is based culy un current products. There
more to sirategy than stating the amouat of profit or quired of the pany at a

ceriain date as this lesves many basic questions unanswered. Growth for growth’s sake would
not necee<ar iy be beraficial to many companies because of their inability to support the growth
financially or in terins of infrastructure. A myopic view of a future in which current products
will continue to perform as they do at present has been the downfall of many companics. Thus a
statement of corpor e strategy should avoid addressing only  single dimension and should be
flexible enough to allow for changes forced upon the company by the outside world.

2.1 THE TRADITIONAL APPROACH TO SETTING CORPORATE STRATEGY

What might e+ ed to a5 a "textbook” approach to setting corporaie strategy is described by

such writers as Andrews (1971) and McCarthy et &/ (1979}, In summary, this approach ideatifies

the current sirategy and then cvaluates its appropriatencss in terms of internal and external

di The evaluati xess includes decisi on whether changes t¢ the current
pr:

strategy are required and the publication of the new strategy, where necessary,

2.1.1 ldentifying *he Current Strategy

As noted sbove, companies do not siways explicitly state a sirategy. Other problems in
identifying the current strategy oxist when there is 8o obvious d to corporate decisi
making but simply a series of reactions (o events; and when an explicitly stated strategy is not
being followed, The identification process should thus consider both written statements of
sirstegy and the actions of the organisation in order 1o arrive st & reasonsble approximation of
the current steategy. Major areas for analysis include the company’s objectives, prod ket

3




considerations, plant and operations facilities, financial iderations and buman resonrces
{McCarthy et of, 1979 : 287 - 291).

2.1.2 Evaluating the Strategy

Once the current strategy has been identified, it should be cvaluated in order to determine its
appropriatesess in the light of prevailing i ! and | ci Tilles (1963)
identifies six critoria for evaluating strategy :

- the different clements of the strategy sho'dd be internally consistent,

- the stratogy shoukd take account of poteatial changes in the environmemt in which the

" " fuding possible new opp
- the strutegy should make the best use of the resourc+s available to the p peciaily
financial resources, manpower and facilities,

- the degree of risk implicit ia the stratzgy should be takea into account,

- the time borizon of the strategy should be reasonable, and
- the strategy should be workable.

The cutput of the process described above will be the recommendation of a future strategy for
the

pany, whether unchanged from the p sirategy or incorporating new clemants.
Changes in the strategy are likely to be considered when results of operations have been
unsucoessful, when mew opportunities present themselves or when the rompany expericnces
s in availabl Effects of such changes showld also be carefully considered as

nge:

chauges in strategy zould dramatically alter the values of the company.

The maercise described sbove should be carried ovt on & regular basis in o:der not to be
surprised by the constant changos is the i which & cong P
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2.2 THE GROWTH SHARE MATRIX

Hobinson [1585a, 1985b & 1986) descrives the approaca of the Bosron Consulting Group
(BUG) to strategic planning. This type ol 77 tegy sttempls to

1) identify whether a potential investrent wouls be attractive o a8 compan, anid

it} wssist with the management of a company's differe i joveitmenrs.

The madsl iders a s different p or businesses as a portfofio rather than

P

individually because the latter approach would “inherestly suboptiminfe] the corporation as a
whole® (Robinson, 1985b) as a result of insppropriate resource allocation. Assesument of a

portfolio rather than individual busi allows & P to chamne! resources from a

mature, cash-rich business to a yourger, riskier enterprise hus allowing the latter to aveid

having to approack equity or debt markets.

The model is concerned with §) the market share, and i) the rate of ms. et growth of a product
or business. Whereas entry into a market with a Jow rate of growth is likely to lead to 2 sirongly
defensive action on the part of existing competitors, high growth markets allow entrants
concentrate on the differential growth of the market while existing competitors, producing the
same or even higher volumes, do ot perceive their loss of market share. Aress of high growth

cash by of the & required to fund the growth. Reported returns,

aithough impressive on paper, muss ily be rei d o mainiain competitive p

and are thus pot paid over to shareholders i the form of dividends for a considerable period of
time. In generad, the cowpetitor with the “ chest market share tends to have the Jowest costs
and wborefore the highest prout. Whes induyrry growt rate starts o slacker off, this advantage
allows the leader to maistain its position while p nag owt Jbe highest dividends. However,
smaller players, because of their higher cost structure, will struggle to pey out anything more
than the smallest dividends. So it is vitally importan) to secure market leadership during high

8
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rates of murket growth. A corepany should seek out products which will provide either high

6% O
4% O ®)

2%

growih or cash.
Star Wildeat
16% ?
14% o o} |
fe)
MARKET 12% O i
o o 4
GROWTH 10% J
Cash Cow Dog
RATE 8% o i

—
Wx  4x 1.5% 1.0x 0.3x 0.2x
RELATIVE MARKET SHARE i
Figure 2.1 : The Growth Share Matrix

From : Robinson (1985a)

The BCG's analysis of a company’s portfolio of products or businesses is based on the so-called
growth share matrix, a 2 x 2 matrix on which relative market share and market growth rate are
plotted (see Tigure 2.1 above). The market growth rate is shown on the vertical axs with 10%

given as the mid point. Relative market share, defined as the company's market share divided

by that of the largest competitor, appears oa the borizontal axis in log scale, with 1.5 given as
the mid-point (this is appropriate for Ligh-growth businesses; in low growth markets, 1.0 should
be used.)

Each product is pintied on Use matrix using a circle whose area ‘ndicates the velative magnitude

of that product in the company's portfolio, usually measured in terms of sales. The size of the

9
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circles thus provides a visual indication of the key business »ar=<s. Four principles should be
considered when viewing the matrix :

- high market share is associated with low cor ; and high marging,

- amarkel with 2 high rate of growth requires large cash investments,

- obtsizing an increase in market share is costly, and

-« when a macket matores, growth rate slows. This implies a cash surplus, especially where

market share is high,

Products are classified according 16 the quadrant in which they fall :

1. Cash Cows. Low market growth, high market share products have low costs and surplus ca b
There is litthe point in investing excess cash in products in this arca because any poteatial for
growth i scverely limited. Excess funds should rather be chanoelled to areas where growth

prospeets are better, the major strategic concern should be to to maintain market dominance,

2. Stars. The high growth, large market share area typically prod large profits coupled with

a need for cash. Investment in such products is vital to retain market share in order to realise
the potential cash cow when the growth rate slackens, Losing market share in this position will
result i the loss of promised future cash flows.
3. Wildeats. These are the mos difficult products for management to deal with. They are in
high growth areas, but with low market share and are thus extremely cash hungry. There are
three possible strr gies for wildeass @

Beavy savestment in order to gain the necessary matket share to become a star,
- divosmment, in vrder to mifk such cash as is woailable, and

meowement to 8 strategic viche in tie moarket where dominance is possible,

§ Dogs. Low market gromn and share are a recipe for low profits and there i seidom

1w mark:t share. Strategies here wsuslly attempt to restrict

L

investineed in presducts W this area and to harvest wh cash i ilable. A possibl

stratagic option bere  price cutung, in an attempt to unsettle the market leader.

10
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An important concept within the model is that the matrix is merely a “photograph” of the state
of a corporation at a moment in time and that changes do ocour over time. Thus both cash cows
and wildeats car become dogs and 4 star could move to become a wildeat and then a dog.
Vertical changes upwards are vsually the result of forces beyond a siagle company’s control
aithough there are cases where substantial cost savings could be passed on to buyers, resulting
in an increase in overall market demand. Robinson (1985a) defines four basic goals which
management should follow, given the dynamic nature of the phenomena measured by the
mairix

maintain the position of cash cows and do not invest any further funds in them,

w surplus cash from . cash cows to invest in stars that are not scif funding to prevent

.ieir becoming wildeats,

invest any further cash in the most promising wildeats (0 achieve market dominance, and

invest uothing in other wildcais and dogs © if they are not scli-funding, they should be

divested.

in addition to these four goals, a company should aim for a well-balanced portfolio with a
munber of products in each quadrant, an example of which is _hown below in Figure 2.2, A base
of two large cash cows will provide sufficient cash flow for a few well-placed wildcats, A number
of stars promise future cash flows tpon market maturity, asd other wildcats and dogs are
probably sufficiently small that, if well-managed, they should not prove to be a cash drain, Th.s
matrix can be contrasted with the one in rigure 1.3 which is severely unbalanced wih an
inadequute amount of cash being generated by cash cows. This impacts on the company’s ability
t fuad wildeats sdequately, Only a severe policy of funding only one or two of the most
promising wildcats out of the Bmited rescurces available is likely to help the company out of
impending disaster.




Figare 23 : A Poorly-Salanced Portfol'e

Fiom : Robinson
2
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Figure 2.2 : A Well-Balanced Portfolio
From : Robinson (1985a)
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A further element of the BCG's model is an analysis of the company's position vis & vis its
competitors. This is carried out by comparing the company’s growth share matrix with matrices
derived for each of the competitors. Although these might not be completely accurate, they will

give an indication of itors’ ngths and i and overall strategies. Products

P

which will receive the most aftention are those whose market share & close to that of the

domi petitor, wildcats with the p ial to become stars and products with the highest
market share. After gics havz been ively stated, petitors’ matrices can be used in
order to & ine their likely resp to the ph d moves and therefore the likely overall
=fTeet of the strategy can be analysed,

2.3 STRUCTURAL ANALYSIS

An extremely influcntial and oft-quoted author on the formulation of competitive strategy is
Harvard Professor Michael Porter (1980 & 1985). The basis of a competitive strategy in his
model is an analysis of the con petitive forces in the industry in which a company competes or is
considering competing, These are :
- the threat of new entrants,

the intensity of rivalry in the industry,

the power of buyers,
- the power of suppliers, and
- the threst of substitute products.
They are ustrated in Figure 1.4,

These five forca intersct to determine the competitive atmospbere of an industry. They differ
between industries and can change over time within an industry. Thus in certain industries afl
competitors can car a reasonable rate of return, whereas in others few will carn more than a




di retarn. The formulation of a firm's itive strategy depends cn the relative

strength or weakness of the forces within its own industry.

Potential
Eatrants
[

l

Industry
Competitors

Suppliers | — - Lr— Buyers
Rivalry Among
Existing Firms

Substitutes

Figure 2.4 : Tue Five Competitive Forces That etz mine Industry Profitability

From : Porter (Y980 : 4)

23.1 Competitive Forces

Y 23.1.1 Threar of New Entrants. New entrants to an indusiry threaten to take a sharo of the
existing market (or the incremental markot when an industry is experiencing high growth).
© The profitability of existing competitors is threatened by entrants either as a rusult of price
cutting or cost increases. The srength of the threat of new cntrants to an industry depends
on the barriers to entry and expected retaliation from existing competitors. Barriers to entry
o s include the econcmies of scale enjoyed by domi petitors, product differeatiath

14
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vAere it is didicult for the entrant {o overcome customers’ loyalties, large rapital investment

'3, bigh switching costr of buyers from the industiy, restricted sccess to

distribution ch s and cost advantages nwot dependent on scale tast are unjoyed by

existing petil ¥ petitors can be expected to retali igorously to s entry

by a new compeuor if there is a history of reculiation in the industry, if Uaere are established
companics in possessioe of significant resources with which to compete, if existing
competitors have large ilfiquid iwvestmonts in the industry and f industry growth is slow
Potertial competitors can be expected th snter the industry when e pected income from
participation in the industry exceeds the costs of overcoming barriers and surviving

retalistion effortz.

2312 Intensity of Rivawry Arong Existing Competitors. A company will initiate a strategic

& 5 wtali ss el

and

nove in an effort to improve its competitive p Y mOves &6 i
the effects thereof, positive or negative, will be felt by all competitors. Such strar jgic moves
petition ix ovealy balanced
when the industry growth is slow snd expansion can only be achieved at the expense of other

are likely to occur when there are many compeliors, when

companies, when there is little differentiation between products, when swirching costs for
buyers are low, when competitors have different goals or competition strategies, when
companie, place high strategic value on success in an industry and when exit barriers are
high. The streagth of this particular foree is not fixed © the slowing of growth of 3 maturing
indastry, new entraits and competitive moves by players can all affect the L. cnsity of rivairy
with. an industry.

23,03 Pressure from Dulstnce Products. Sibstitute producs are those which “perforr the
sarac fio coion as the product of the industry® (Porter, 1980 : 13). An analysis of au industry

should specify all sub products (oot ily an casy task) because ‘hey effectively




place prics ceilings i an industry's products. Substitute products of most concern to an
industry are those :

B Mpu.mwmm&mmmsm«m and

i) whose ows industry produces bigh profits.

A voncerted campaign by all competitors in an industry is often required 10 head off the

threat of a substitute; in other cascs, sirategic planning shouid recognise the inevitability of

the emergeace of substitutes.

23.1.4 Bargaining Power of Buyers. Buyers can affect industry profitability by forcing down
prices, demanding b gher quality and trading off suppliers against cach other. The buyer
group of an industry is powerful when it purchases large vol relative to the sales of
pplices; when the products it purch P a significant proportion of costs; when it
carns & low rate of return and is therefore more price itive, when buyers’ backward
integration is a possibility; when the product purchased is not vital to the quality of buyers'
products; and when buyers have information about industry costs. A company should

atiempt to formulate a strategy of seiecting buyers who have the least possible power,

2.3.1.5 Bargaining Power of Suppliers who have the power to increase costs to an

industry which i unable to recover those costs in its prices can severely affect the
profitability of an industry. Suppliers to an industry are particularly powerful when they are
more coocestrated than the buying industry, when there are no substitute products, when
the indusiry is not important to the supplier group, when the product is important to the
buying industry, when products are differontisted, when th ire are switching costs and when
they bave the potentias fv forward integration.

S ——
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When analysis has defined the forces acting within an industry and their causes, a competitive
strategy needs to be defined whereby either

1. the five foroes are taken as given and the pany adopts & jve position sccordingly,

2. the company seeks to make competitive moves which will change the balance of th forces
to ite advantage, or
3. potential changes in the existing balance of forces are predicted wed counter-sciive

strategies ere devised before competitors can do so.

Having described the five competitive forces, Porter (1980 : 34) defines three generic strategies
whick, if applied can assist companies ie “creating ... a defesdable position in the long run and
cutperforoing competitors in an industry *. These are :

- ovrall cost leadership,

- differeatistion, and

- focus.

The difference between thees three sirategics is illustrated in Figure 2.5,

STRATEGIC ADVANTAGE
Uniqueaess Perceived
by the Customer Low Cost Position
STRATEGIC |
POSITION {
OVERALL
industrywide DIFFERENTIATION COST LEADERSHIP
Particular {
Segment Only P(}!CUS
i
Figure 2.5 : The Three Generic Strategles

From : Porter (1990 : 39)
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232 Generic Strategies

232 1 Overgll Cost ¥.eadership
This strategy, to become the cost leader in 8 given indusiry, requires that every aspect of the
] ions be run in d with the desire to achieve jower costs than every

P P

other competitor. Every aspect of cost saving, from economies of scale through refusal to
take on marginal customers to cutting sales and muarketing costs. should be pursued
apgressively. High market share tends to be a prevrequisite for this strategy. Heavy capital
cxpenditurs is thus required to build up capacity and invest in the most efficient plant.
Lesses may be incurred initially to buy market share by pricing products below those of
competitors. When the cost leadership position bas been achieved, excess profits may be

reinvested in modem equi in order to maintaia the cost leadershi ition. The cost
i LR

isadership position provides an effective defeace against all the five competitive forces. It

provides a barrier to potential entrants in the form of economies of scale and other cost

dvantages. If rivalry b petitors is intense, having the lowest cost allows a firm o
carn profits even after all the competitors bave competed away their returns. Powerful
buyers will only be able to bargain prices down to the lovel of the next most efficient
competitor. Having the lowest cost position enables a company to deal with price increases
imposed by powerful suppliers in 3 more flexible way. The cost leader will cope best with

3 N S
b prod it will

to earn s return when all competitors are

suffering losses.

2.3.2.2 Differentistion
“'his strategy is to “creatfe] something that is perceived industywide as being unigue’
(Porter, 1980 : 37). This cun be achieved by design or brand image, technology, features,

customer service, dealer ot, preferably, & corsbi of a number of these

ions, Diff ion is often patible with a low cost position because building a

1)

B



wique product may be costly. Not all customers will be willing to pay the premium for a

il “srentiated product; so this strategy is not usually compatible with high market share.

At first glance a differvatiation strategy might appear only to deal with buyer power by
building in switching costs and lowering price sensitivity becausc of the lack of comparable
products. However, the fowr other competitive forces we also addressed. Increased
customer brand loyulty lowers price sensitivity and therefore reduces the threat of
competitive rivalry. This loyalty and the uniqueness of the product act as barriers to

potential entrants asd makes the differentiated p less itive to sub

products Differentiation recults in higher margins which allow the company more space to

deal with powerful suppliers.

2323 Focus
This strategy invol ing a particular buyer group, segs of the industry’s product

line or geogra;hic market and focusing on that target “sub-market”. Thus, while the cost

leadership and iffy iath gies are aimed at whole industries, the focus strategy
seeks to serve its target market better than the industrywide competitors are able to do, or
to reduce costs ir “erving a target market. The focus strategy therefore adapis cither the
cost leadership or differentiation <rategy (or both) to the market ~iche which has been

chosen.
The defences against the five competitive forces for cost leadership and differentiation are
[ also relevant for the appropriate focus strategy. In addition, the target of the focus strategy

can be chosen where the threat of substituies is least or where the competition is weakest,

When one of these three sirslegics is not applied aggr ly and istently, a company tan

be in the the position that Pocter (198 : 41) describes as buing “stuck in the middle”. This is a
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v weak position, Evea if clemests of each strategy are present, there will not be sufficlent
features of any one of the strategios 1o provide se sdequate defonce agninst the com etitive

fovers. High volume customers will be lost to the low cost » ; kigh margin v wilt

be lost to those firms which have schicved differentintion or have focused on the high meegin
portion of the rmarkel. Furthermors, because way differ  orgasisstiopal festires are
neceadry 10 pursee the differemt strategies, the corporate culture of & company wuch B4 e

mrididle i b »ly to be confused and pass conflicting signals sbout priorities to employ. Ls.

A firm in this position seeds desperstely to mel ~ some vital decisions aboul the sirategy (v u
to be followed, depending ou the nature of tne wdustry snd the resources ai its wapues. %o
moveraert from being stuck i the aiddle 1o applving one of the generic strafegies oo
necessarily takes both & good deal of time and sustained effort. The temptation 11 o 12
another {seewmingly easier) spprosch whenever difficulties are encountered shovvd e ooyt

otherwise the orgr aisation is bound to find itself stuck in the middle unte! iguidation.

Each of the generic strategies has is sitendant ruks. The geeeralised ruks n priw o o
strategy are @
iy failure to achiove or sustain a steategy, snd

i) erosion of 8 favourabie position as the industry evolves,

Mors speeifically, the rists of the cost leadership position are :
- technological change making past investments obsolets,

imitators achieving low cost positions,

failure to apply necessary product or market changen, and
- inflation in costs making i difficult to offer & wfficient discount on the prices of

differentiated competitors.
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The risks inberent in the differentiation strategy are
- the premium over the low cost producer becoming too large to ensure brand Joyalty,
~  buyers no longer regqueire the differentiating dimension, and

~  imitator e differentiation.

The risk 7 the focusing strategy are the following
indusirywide low cost competitors offer a lower cost than the firm seeking a cost-based
focus strategy,

- industrywide low cost competitors offer a significant discount o the price of  /irm secking
differentiation through focus,

- the product offered to the industry a5 a whole starts to contuin the same features as the
differentiated product, and

- competitors define a further niche within the target market and arode the customer base.

2.4 COMPETITIVE ADVANTAGE

Porter's (1980) model for ~ompelitive strategy is extended in his 1985 work Compeiitive
Advantage where s further concept, the “value chain®, is introd iced into the snalysis of a
company. “The value chais Jisaggregates a firm into its strategically relevant activities in cider
to understand the bebavior of costs and the cxisting and potentizl sources of differentiation’

(Porter, 1985 : 33).

2.4.1 The Vatue Chain

The value chain of a company (see Figure 2.6) is a representation of the value activities which it
performs in order (o “design, produce, market, deliver and support its product” (Porter, 1985
36). The value chain should be constructod a1 the business unit level. The value chain denotes
il
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the total value of a product, ie. the amount that buyers are willing to pay for the product. Value

is the sum of the total cost of the value activities and margin. Porter (1985 : 3§) asserts that

value, rather than cost, is appropriate for competitive analysis becauss some companics

deliberately raise their cost s arder to achieve difforentiation.

Firm Infrastructure

T 1
| Human Resource Management
1

i
SUPPORT i
] Technology Development I
ACTIVITIES | § i i }
| i Procurement | i
= MARGIN
INBOUND | OPERATIONS | OUTBOUND| MARKETING | SERVICE
LOGISTICS LOGISTICS & SALES
PRIMARY ACTIV.TIES

Figure 26 : The Generic Value Chain

Adapted From : Porter (1985 : 37)

The value chain of @ company should a0t be seen in isolation but rather as part of a value

system which con ts of the firm’s own value chain, upstream value chains (those of suppliers)

and downstream chains (those of channels and buyers). So an organisation’s value chain should

not be seen oaly in isolation but also as part of a value system.

When a firm’s value chain & being defined, it is necessary to divide cach of the value activities

ito ditferent discrete activities. In deciding how the value activities should be split up, the

analyst should apply the principle that if activities
have different « onowmics,
have a high potential impact on differentiation, or
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represent a significant or growing proportion of cost
they should be ireated individually (Porter, 1985 : 45).

142 Valne Activities

Value activities make of purchased inputs, human resources, some form of technology, and
information. Qutputs are information and, n certain cases, financial assets or liabilities such as

coahl

y or payable. Value activitics can be divided iato two
types : primary activitics, which are involved in producing, selling and supporting the prod:

and support activities which provide support to the primary activitics and each other. An
analysis of the differsnces between the value activities of & firm and those of its competitors will

show where competit,ve advantage ies within an industry.

2421 Primary Activities. There are five generic primary ctivities, cach of which can be
divided into sub-activities depeading on the industry and the firm's strategy *
Inbound logistics : activities concerned with recoiving, storiag and issuing inputs for the
final product.
Qperations © activitics which produce the final product from the differest inputs.
- Lutbound logistics : activities which receive, store and distribute the final product.
Murketiog and sales : activities which ensure thal buyers are sble to purchase the

product and which indues them to do so.
! - Service : activitics which provide for the mintenance of the product.
I Although each of the primary activities will sxist in some form or another in all companies

and Will play s role in planning for competitive advantage, different activides will be critical




2422 Suppon Activities. There sre four generic support activities. As with primary

activities, these can be divided into sub-activities :

- Procucment : this is the function  purchasing inputs to the firm’s value chain. Inputs
can be raw materials, consumables, plant and equip buildings, and Ling

services, cte. Obvicusly masy people will be responsible for the p of the

various inputs and this will tend to obscure the extent of resourses used by the different
purchasing functions in an organisation. This means that insufficien! attention is often
paid to this arca of an organisation’s activities.

Technology development : all value activities use one ur more tvpes of technology to
perform the activity. Techaology develop refers to any acuivities which

on improving the product or the process.
Human resource masagement - this cousists of the sctivities involve | in recruiting.

hiring, training, developing and i ployees in ¢l areas of the company. As

with procuremeant, the respeasibility for this activity teads to be spread over a number of
areas; so its magnitude is not often appreciated. Human resovice management is vital

for competitive advantage in any company b it d ines the skill zad motivaticn

of employees as well as the overall cost of labour.
Fim_infrastoucture © sctivities falling under this label would isclude goneral

1 t, planning, fisance, ing and legal scrvices. Unlike the three otier
support functions, infrastructure usually supports the vhole value chain rather than
individual sctivities. Infrastructure activities can often contribvte to competitive

A

tage, cg. the develop of appropriste management information systems.
Each of the support activities other than firm infrastructure exists within sach of the primary
u- tivities (as the dotted lines in Figure 24 indicate). For cxample, there is no single

procurcment activity but rathsr an operstions procurement support activity, an inbound
logistics procurement support activity, sic.
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ALY Activity Types. For zach primary and support activity, there are three types of
sub-activity :
- Direct : activities which are directly involved in creating value for the buyer.

- ladiregt  activities wisich allw the nved perf of direct
- Quality Assurgoce @ activities which casure that dirsct and indirect activities arc

performed ding to laid down d

This classification & i »portant when competitive advantage iz being idered b a
change in the way one type is performed can affect the others. For example, more attention
to mainienance (indirect) 2n reduce manufaciuring costs (direct). Judirect activities can

also contribute to differentiation via their effect on direct activities but the ional

ing policy of charging all indirect costs 1o "overbeads® hides this fact. Qualitv

assurance is akco often not quantified at a firm level and therefore reductions in the cost of
these activities tend not to be sought. However these costs can be reduced by introducing

change s in the way direct and indirect activities are performed.

Companies need to observe the ways in which the different t/pes of activities mteract in order

to determire an optimal mix of the three types of activity for each primary and support activity.

243 Linkuges

The value activities that make up the value chain are interdependent. They are d by
means of linkages which Porter (1985 © 48) defines as “reletionships hetween the way one value
activity is performed and the cost nr performance of another”. Competitive advantage can arise
not only frorm the value activitie: ™t alsa from linkages. The most obvious examples of linkages

orcur between support and primary ities. For ple, better pi practices can

reduce the costs of izbound legistics, operations through “»wrr production costs and service
through better product quality. Less obvious link exist ¢ primary activities and thus
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can be diffient to ¥ catify. 2a cxaaple woul be inspection of i ing raw ials reducing

peaduction downtime.

Linkages give rise to competitive advantage i two different ways © via optimisation and via
coordination. Often a number of different linkages will achieve the same goal, and the optimum
newds to by found. For cxample, 2 compary might wish to lower servize costs by increasing

prod==t quality, This could be achieved in a number of different ways. Management would have

to choose the method which will prove most beneficial "o the isati In other cases,

several activities may need to be coordinated in order to achievs a stated goal. Coc Junging the

linkages b these activities may well reduce costs or achieve differsntiation.
Porter (1983 ; 49.50) defines four different sources of linkages :
the same function can be performed in different ways,

the cost or per of direct activities is improved by more ¢ffort in indirect activities,

«  activities performed within the firm reduce the need to demonstrate, explain or service a
product in the field, and
quality assurance functions cap be performed in different ways.
Because hinkages are ofien vital to ~umpetitive sdvantage it is important that a company
examines the ways in which cach value activity is affected by others in order to identify

opportunities for the exploitatior: of linkages.

Linkages do not ouly exist within a company’s value chain but can also occur between the firm's

value chain and those of suppliers snd channels. These “vertical” linkages can be the source of

cost or differentiati dvantag ppliers produce the raw materials that are used in the
company's value chain and their valae chaing can also affect the firm's value chain af other
points. A supplier’s order entry system can interact with the firm’s procurement system yielding

reductions in cost for both the soles activity of the supplier and the procurement activity of the
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p D link with cb Is or buyers can produce similar mutual benefits.
Differentiativn orises out of creating value for the buyer through contact with the buyer’s value
chain - lowering the buyer's costs or raising performance. The buyer will thea be willing to pay

a premiom for the product. As with linkages within the fum's value chain, one should

continually seck opportunitics to cow.ert p ial vertical linkages into petiti s g
for hoth parties,

2.44 Competitive Scape

The decision regarding the competitive scope of & P is tmp b he scope

chosen will affect the value chain. A company can choose broad or narrow scope in a number of
different dimensions. Broad scope allows » company to perform more activities internally and
to exploit interreiationships between value chains serving difizrent areas; narrow scope enabies
4 company to tailor its value chain (o the specific needs of a (wrget market and to use the
expertise of outsiders to perform tasks that cowld be feasibly perfurmed in-house. Porter (1985 ¢
$3,54) defines four "dimensions” of scope :

Segrment scope : the product varieties produced and buvers served. The wiloring of a value

chain to serve a particular buyer group can lead to competitive advantage thro igh focusing.

However, serving 8 number of different segments within as industry can provide

d linkages b the value chains scrving the «ifferent segments.

Verticot scope : the extent to which activities are performed in-house rather thaan by
independent firms. The value chain assists in deciding the appropriate level of vertical scope
by identifying vertical Lnkages which may be easier to exploit ¥ vertical integration is
emploved.

~  Geographic scope : the « we of regions, couniries or groups of countries in which -

with a dinated strategy. There may be substantial savings or

P ¥

improved differentiation if value activities can be shared between geographic areas; but
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increased costs or differences between ureas could make » broad geographic scupe an
uaattractive option.
- Industry scope : the range of related industries in which a compuny competes with a
enordinated strategy. As with geographbic scope, wide industry scope can provide competitive
dvantage through the dination of similar ~alue activitics but the costs of sharing

aciivities may well outweigh the beaefits obtainabie.

The industry in which a firm is competing and (ae current position of major itors will

P

assist in determining the appropriate competitive scope in each of the four dimensions.
Furthermore, defining value chains for wide and sarrow scope for similar business activities,
will show the extent of shared aciivities and provide insight on the relative advantages of broad

of narrow scope.

1a summary, Porter's thesis of competitive advantage relies entirely on the value chain concept.

Opyp ities for competitive advantage can be found :
- within valye activities, both primary and support;
in linkages between the different value activities within the vatue chain of a firm;
in vertical linkages between the value chain of a firm and its suppliers and channels or
buyers; and
in the competitive scope chosen by the firm.

These, then, are the areas on which an analysis of any company seeking competitive advantag
should be based,

R




1.5 INFORMATION SYSTELS FOR COMPETITIVE ADVANTAGE

Within the last decade, many arvicles bave been writt. n in the management journals citing case
studies . { instances where companics have made usc of information systems (IS) to obtmin
competitive advantage (epMcFarlan 1984, Ives & Learmonth 1934, Wiseman & MacMillan
1984, and Wyman 1985). A number of models, many of which depart from the theory of
competitive strategy as defined by Porter (1980) (see Section 23 above), describe the use of I8

Tor competitive advantage.

2.5.1 Following Porter’s (1980) Competitive Strategy

McFarlan (1984) points out that the nature of the ilustry I which an organisation competes
will detormine the gic imp of inf £ haviogy (IT) in that organisation. He

suggests that a company should answer five questions which correspond closely 1w Porter's
{1980) five competitive forees
- Can IS technology build barriers to entry?
- Can IS technology build in switching costs?

Can the technology change the basis of competition?
-+ Can IS change the balance of power in supplier relationships?

Can I8 rechnology generate new products?
An affirmative apswer to any one of these quesions will indicate that IT is of strategic
importance to the company and should send a signal . ©p manasement that IS planning
should be conducted at the very highest level.

Parsons (1983) considers the impact of I'T on three different levels: the industry levol, the firm
tevel, and the strategic level. At the industry bevel, he shows that IT can affect the products and
services provided, the markets, and the producti ics of the indwitry. At the firm level,

»
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he provides 2 number of ples of how infe haology has assisted companies in
responding t¢ ihe five competitive forces. At the strategic level he suggests ways in which a
company can use IS to sopport the generic strategy which it has chosen, cost leadership or

dificrentiation. A firm is abic to expend ogly a limited amount of resources on different

information systems and the range of applications to be developed should therefore be pl d
carefully. In particalar, it is important that the systems support the generic strategy selected by
the company because the payoff from such systems will be far higher than the payoff from
svstems which do pot support the strategy. Systems which can be developed when a cost
leadership strategy is in place are those which will reduce cost in design or manufacturing, | ose
which will help to eliminate was.e in any area of the business, those which improve productivity,
and those which can identify inal A differentiation strategy calls for syst~ms

which will imp quality, imp service, assist in providing products tailored (o

customer needs or create better product designs.

1.5.2 The Customer Resource Life Cycle

Ives & Learmonth {1984) take Porter’s (1980) three generic strategies as a starting point, They

state that their model is successful for all of the strategies but is most appropriate for the

differentiation strategy. As its name suggests, the customer resource life cycle (CRLC)

on the relationship b H pany and its buyers, The CRLC is a thirteen
stage moddel which describes each stage in the interaction between a firm and a customer. The
supplier company can build an IS to provide a service for the buyer at each stage of the CRLC

(although it may well not prove economically frasible to install an application for all thirteen

stage.! Developing such systems will obviously diff jation and, in many cases,

build in switching costs.




The stages of the CRLC are (with exasmples in brackets)

1. Esublish reg for to be acquired, by estimating future needs of the
. (Salespeople can be provided with inals which access the supplier's

» and proside i " ioms )
2 The cuaomer must spesyy the ib of required {8 woich will
ity g urders on suppliers of spare parts when the customer requires

meintenance of some item.}

3 The customer must sefect & sowee from which the resource will be delivered. (Airline
timetables which Lst all flights meeting the customer’s criteria.)

4, The customer places an order, (Certain suppliers provide oo-line crder eatry systems at
customers’ siies.}

3. The customer must authorise the expenditure and pay for the resource. {On-line credit

autborisation facilities.)
6. The quires the s. (Software or any form of datc that is parchased
can be downloaded onto the 5 p or television set.)

7. The resource is fested and accepred. (Systems which display an evaluation of the

pplicr’s delivery perf: 3
8 The i integy into i y and ged. | which allow on-line

update of & customers’ inventories when goods are shipped.)
9. Monitor use ard behaviour of resources to ensure that they are scceptable while sull in

y. { which itor returns to a wagazine distributor to determine the

optitaum product mix for the customer.}

0. Upgrade if required. { which monitor sales at customer sites and then

provide advice on how best to use shelf space.)

1. Maintoin the . (8 which prompt cusiomers when resources are due for

maintenanoe.)
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Tranzfer or dispose of urce. Usually, the supplier is sot isvoived unless the resource
is reoted. (Systems which sllow customers who have rented cars to comclude the
transaction using & terminal.)

Account for the funds that have been spent on resources. (Credit card companies’

systems which advise customers of the amount spent on travel}

Using this fairly detailed model of the points of contact between 8 sopplier and its cusiomers, 8

company can decide on the area or arcas whore IS can make the biggest impact on relationships

with customers and thereby enhance 3 differentiation strategy.

253 The Theory of Strategle Thrusts

Wiseman & MacMillan (1984) presemt what they refer to as a8 option generwtor. This is a

series of questions which planners can ask whan searching for strategic opportunities using I3,

The questions and potential answers ure given below :

What Is The Swotegic Targer? The focus of the potential competitive advaatage could be

"
VP

oF Comp

What Strategic Thrust Can Be Used Against The Tarpet? Here again, three possible answers

are given - differcatiation, cost advantage, and & ios, | ion would include the use
i 1S to change the nature of te industry or i devise new produces.

Whot Strategic Mode Can Be Used? Would the swiwms to be implemented be used
offensively (to increase a competitive edge) or defensively (1o reduce o competitor's cdge)?
What Direction Of Thruse Can Be Used? The 18 couid be used by the organisation or
prowided to customers ox suppliers.

What Informution System Skills Con Be Used? Potentisl applications can make particular use

of either processing, data storage or transmission skills, although these are not mutually

exclusive,
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Figure 2.7 : Framework for Identitying Strategic Informatior Systems Opportunities

From ; Rackoff er ai (1985)

Rackoff o al (1985) expand the Wiseman & MacMillan (1984) model by adding two further

strategic thrusts. The one s growth via volume or geographical iom, or vertical integrati [
The other is alliauce, where agreements are formed or acquisitions made refatug to one of the :
other strategic thrusts. The authors construct 3 5 x 3 matrix where cach of the strategic thrusis is

matched to the straregic targets {see | gare 2.7). This matrix acts as a framework for the process

of planning the development of strategic information systems in a company. Rackoff o of (1985)

describe the s of the model in a telecommunications company. More than 300 ideas were

generated by part dpants from all discipruus in the company, of which six were rated as having

“very high potential’. In s jlion to this, the wocess showed managers from all parts of the

company the sirateg™ imporiance of [T,
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1.5.4 A Unified Model

Vorter % * ‘b (1985) prrwent a fvesiep m that allows organisations to identify

pp ity tor wchieving comy ot © advantage via the use of information systems. This model
cemfortably encompasses most of the copcepts used in the previous three and cax inus be used 1o
unify the different models in » single planning process.

STRATEGIC IMPACT OF THE AFPLICATION DEVELOPMENT PORTFOLIO

Low High
Low | Support Turnaround
STRATEGIC
IMPACT OF
EXISTING
SYSTEMS
Fextory Strutegle
Higl.

Figure 2.8 : Position of Information Systems in Various Types of Companies
From : McFarlun (1984)

2540 Assess Infe ' A an d the information inte =ity of its

P

different busi units, R should typieadly be alk d to those areas where the
information intensity is bighest. McFarlua (1984) provides a model for such an assessment. A
2 %2 matrix is construrted with the strategic impact of existing system» on the vertical axis
plotted against the s'rategic impact of the applications under developm:  >r each business
udt (se¢ Figure 2.8). The quadrant marked “strategic® indicates the areu where information

inte sty is highest, foliowsd by “tusarcund”, factory” md then “mpport’. Business units
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where the ip‘ormation intensity is highest show e bulk of corporate funding for 1S

and should be the subisct of the most atention.

2542 Determine the Role of Information 7w hnology in Industry Strucuisre. The effcet of 1T
trends on a company’s industry sh. id be carefully studicd ‘o order to predict how they might
affect the five competitive forces in the indusiry and therefore industry strusture. A 1 umber of
studies. such as those of Parsons (1983) and *dcFarlan {1984), show how T has affected the
five competitiv. forces in certain industries. These give an indication of likely trends which

can be used by management to assist iu the examination of their own industry.

2.5.43 Idendfy and Rank the Ways in Whick Information Technology Might Create Competitive

A ‘age. The life cycle model of Ives & Learmonth (1984) and the

“heory of strategic thrusts of Wiseman & MacMillun (1984) and Packndl ¢ af (1985) can ve

used to good cffect heve.

2.5.4.4 Investigate How Infon-tion Technology can Spawn New Businesses. Three general
areas of opportunity exist : sell information created during normal operations, seil excess

processing capacity, and use I'T to produce new products related to the existing product line

25435 Develop a Flan for Taking 4 of Infe ion Technology. The intormation
generated w the first four stepe ot the model should already bave identified more than encugh
opportunities to use 1T str gcally. o this phase one should develop an setion plun wherehy
the different opportunities are ranked in terms of likely payofl and covporate resources are

assigned 1o the mos. promising areas.




CHAPTER THREE

INFORMATION SYSTEMS IN MANUFACTURING

“1t bas been demonstrates that a factory is 75% information bandling system and only 25% 3
materials bandling system” (Skinner, 1985 : 63).

The trends in r.anufacturing identified in Chapter 1 ¢ reductivn of iaventory levels, higher

product quality, demand-pulled production and fexible manufacturing all require 2 wial

ingredient : information. Without the speedy and p ing of nf ion, such

concepts would be mere of factu,ers’ im aginati This chapter describes tie
different types of information system (IS) in manufacturing, the benefits of their use, and the
poteatial of thei, integration into one large manufacturing sysiem. Otber systems that can be

wsed to good effect by manufacturers but which are not generally consideced part of the

folio of £ ing IS, inter 1 13, and IS which assist companies in the

of their prod; will thea be di d

3.1 ISLANDS OF AUTOMATION

Except where otherwise acknowledged, wo¢ information in this section is drawn from the studies

of Ford e al (1985) and Doll & Vonderembse (1987;.

Until sccent times (and still currently in many cases), inf systems in f; ing
tended to bo astalled discietely, without any links to ther systems in the manufacturing
environment. Ope would thus have a syrtem coatrolling the product design phase, another

controlling production pianning, a third controlling material requirements, and o on, As 4

3
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result, the various manufacturing information systeros are referred to as “islands of

sutomation”, This section describes the different islands.

3.1.1 Engineering Systems

Computer-aided design (CAD) allows the automation of the product design phase in the
manufacturing process. CAD consists of four basic activities : geometric modelling, analysis,
testing : md drafting (Ford er af, 1985). CAD systems allow the designer to change speifications
and simulate a mechanivm’s parts, When the task is complete, the specifications are stored
electronically by the syster. An snhancement to CAD is computer-sided eagineering (CAE)
which allows the designer to check e interfersace and perform stress and strals tase wa

mechanical parts

The benefits of computer based engineering systems are the following

b 4

productivity improves b there is po nead to re-draw & design when a mistake

is made, scale adjos are made ically, and Jy used eh in the

design process can be stored for future use.

shorter product development lzad time occurs a5 a result of improved designer productivity.
- improved design quality arises from the precision which CAD packages demand and supply.

the ebility to design a numbe - of similar products efficiently because of the facility to store a

design and then use thar design as a starting point for subsequent products.

3,12 Manutacturing, Systems

& dided £ ing (CAM) is the automatic coatrol of » ber of aumerically

P

lled {NC)Y by To ued { the bmplicati of €., it is necessary (o
summarise the history of NC machines (Gerwin, 1982). Developed shortly after World War 11,
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the first MO machines were used for metal cutting operations. Thoy ran from 2 set of coded
instructions which were punched anto paper “ape. Any changes to the design would thus require
only a change to the coded instructions. In 1959, machining centres were first commissioned.
These combined, into oue area, jobs which were previcasly performed by several dispersed
machines. Tools could be changed extrewscly quickly by instructions fro:. the tape. The
machising centre concept thus not only reduced floor space utilisation but also setup time.
Computer numerical contral (CNC) made its appearance in 1969 when a minicomputer took
over the cootrol of the NC system. Thin was followed in 1974 by the use of cheaper
microcomputers to perforn the control function. The use of computers vather than pundiea
tape made the updating of designs far quicker and also provided information about wiachine

usage

CAM was first introduced in 1969 with direct numerical control {DNC). Here a vumber of NC
machines (up to 250) are connected to a ceatral computer. The benefit was the centralisation of
vhe different parts programs rather than cach being stored af the NC machine itself. In the early
1970s the final step i the evolution of CAM was tahen - ihe sddition of sutomated material
handling to DNC. This uses automated storage and retrieval systems (AS/RS) avd automatic
vehicle © adance systems {AVGS) to retrieve and transport tools and materials to different
machines and gives the CAM system the ability fr deduce the optimal routing 10 the
production of 2 pari from production data. In ddition, should one machive break down, the

CAM system will re-route m. _erials to machines which are still operative.

When CAM is implemented ac described above, the ogical method of organising the factory
floor s to cnsure that machines wiich produce siailar parts are grouped together. This
arcangement is kaows 55 celiuler manufacturing. Setup times are roduced because similar parts

chn by produced ar the cxme Gme, and moestieg and materiad handling requi ts are
PR % o

simpt 4 Celluber sranufactaring » sepported by group techoology (GT) which classifies parts

»




sccording to their @ i L o h istics. This classification s boen

ded to the dardi of part specifications for both design and manufact ring

purposes. GT thus plays a vital role in setting up manufacturing plans direc'ly from CAD output.

Computer-uided process planaing (CAPP) uses detailed information on cell layout, machining

requirements and machi pacity to

¥ a plan ining the swquence of work centres
andd the various machining instructions, Tn certain circumstances, design specifications will be
queried by the CAPP system and preferred alternatives will be suggested by the application of
GT information. If product mixes or volumes change, the CAPP system will assist in optimal

=outing to avert potential capacity sh--tfalls.

Numerous benefits accrue to the users of the variovs manufacturing systems :

- teduction in Jead time via the p

gr g of part and machine requi
- reduction in set up time bocause the necessary tools can be retrizved and fitted to the NC

machines automtically

o

Stin chrouy ~use GT techniques specify similar parts which can be
produced ou et wme tooling, and cellular manufacturing reduces the
distance travelded in the prod. L process;

- reduction in waste and improvsd product quality through more precise specifications and
the NC machines’ precision (assuming that the quality of raw materials is wulficiently high),

- reduction in material he.adling via the use of AS/RS and AVGS, cellula- rranufacturing and
GT techniques;

« better response to small design changes in products because of the sbiity to re-program NC
machine instructions in a CAM system;

- workeeprocess (WIPY and fnished goods i y reduction b of Bigher quality

production asd improed scheduling wethods;




- more efficient wse of fSoor space resulting from celluiar manufacturing techmques 1o
rationalise the use of floor space and eductions :» WIP inventories;
- optimal capacity utilisation through better scheduling techniques; and

the ahility of CAM to re-route production when a particular muchine becomes un: - ailable.

3.1.3 Production Planning and Control Systems

Material requirements planning {(MRP) is the computerised process of deiermining material

q for feture producti k Biggs & Long, (1983} give an example of the use

of MR” m a small company which produces dry product processing feeders. A weekly master

production schedule s constructed from marketing and sales f . It invol b bl
which are 10 be made for stock, final assemblies and special items. Each item un the master

frnott. S chesl,

P is hed 1o s bill of marerials, producing a fal requil plan

and works orders. The bill of materials provides information on cach different part that is
needed for the whole week’s production, the quantity to be used and timing requirements. The
material requircments plan lists the different parts required, the lead times and the date on

which the job should b completed. Inventory requirements are determined from the MRP

report.

Manuf: ing planning (MRP II) takes MRP a step further. It provides manpower
planning, capital and capacity requirements, and cash flow and shipping forecasts in addition to
material requirements. MREP 11 also provides the facilities to monitor production activities ang
produce information on costs, target volumes, quality and inventory levels. This type of system
includes both input from and output to such diverse departments as coginecring, finance,

persomnel, marketing and. of course, manufacruring, The goals of an MRP {1 sysiem are the

improvement of production and cost control; reduction in i y; better decision making,

and coordinadion of the purche g, receiving, scheduling, pr ion and shippi

&0
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Although just-in-time (JTT) can be cousidersd to be & production planning system, it is usually
viewed at a wider angle @ as a f: ing or g philosophy. Lubben (1988 : 8)
defines two main aims foc JIT:

- ing the simplest possibl facturing process, and

a devotion to the elimination of all waste {n manulicturing.

Companies applying JIT will be seeking to reduce set up times and lead times; to improve
product quality by reducing defects; and to minimise raw material, WIP and finished good

inventories with the ultimate goal of rero i y. JIT producti pports the goal of zero

WIP and fiuished goods i ies by allowing production & a particulst workstation only
when ther is demand from the next activity in the production process. So the final assembly

line "pulls” component parts from all the prevous pr and is itsell authorised by
demand. This implics thai if a single machine on the line breaks down, the whole production
line is balted berause there are no raw materials for upstrean orocesses and 0o demand tor

downstream processes. Because of the rigour of this type of ystem, commitment to it by people

at every level in a production dep has to be lute, otherwise it cannot succeed.

3.2 COMPUTER INTEGRATE) » MANUFACTURING

Each island of ion di d in the previ section offers potential o provide

impr. to the pany imph g if. However, as more tslands are developed withis
1 company, the stand-alone aature of these islands will impede further improvemesis. For
example, if 8 company runs both CAD and CAM systems but these are not connected in any
way, & vast amount of complicated data output by the CAD system would have to be input

manually into the CAM system before it could develop lastructions for the NC machines under

its control. Comp intograted facturing (CIM) seeks 1o integrate these different islands
into & common sysiem. Maitin (1988) points out that the definition of CIM Fas evolved from

41
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heing associated with large scale plant automation, through a networking and comm.unications
concept, to an IS conoept; with shared data being used by numerous users from different

disciphi Doll and Vood bse (1987} describe CIM as “providing] 2 shared database, »

database management capability, and a communications setwork to link engineering, flexible
manufacturing and business information systems.”

COMPUTER INTEGRATED MANUFACTURING

SNGINEERING

T ] LA

Data base
Management

T‘“\

MANUFACTURING ~~~ BUSINESS = |

Engineering Manufacturing Production Plansing
Systems . Swtemy {—and Control Systems |

mﬁ?aﬁ“wm o]
Car | [cam]
[T o |

| [agvs] lass] [CMRPIL]

Figure 3.1 : The CIM Partnership

From : Doll & Vonderembse (1987)




321 The Concept of Computer Integrated Manwacturing

Harrison er al (1986) point out the necessity of understanding the difference between the

integration and the finking of two or morc computer moarles, eg. CAD and CAM, on two

diffcrent hardware bases

Linking cccurs when data transmission is possible between the two modules using a data

format which is ptable to both dules. Thus comp t v can be specified o

CAD, the data converted to, say, ASCII format and 1hen transferred to the CAM module,
transferred from ASCH formai to the CAM format once received by the CAM mudule, and
then used to produce NC instructions in the CAM module.

b dules. In the CAD/CAM

Integration provides a two-way
example, the user of the CAD system can access the CAM toul files ana the CAM operator
can rake use of CAD geometry. In addition, all product information will be available 1o

both modules. The discuss’on below will assume integration as described here s in force.

Figare 3.1 provides a graphic represeviation of CIM. The data from enginecring, manufacturing

and businsss systems are made available 1 all the components of the CIM system. A rypical

scenario of the effect of a plannec. ew product on the svetem might b

Engiseering Systems @ basic specifications of the produc: are received by enginecsing from
sales. A design is prepared using 1 CAD system whicn specifies dimensions, matenals 1o be
used, etc. The product data from the CAD system is used by 8 CAE system which tests ot for
potentisl stress problems. Ceitain changes have to be made and the product information is
updated. The CAE operator can then make immediate use of the CAD system to produce
new design printouts.

Manufacturing Systems : when the product design has been completed on the engineering
systems, production pesoanel can access the specifications with grovp technclogy and CAM
systems i ovder o s¢t up instructions for production of the product. Certaln design

a3




speifications do nof meet the requi of the NC machines, These are ideatified by the

CAM syters ond can be modified on the CAD system cither by the production person

opersr 7 4o CAM sustem or by the designer. Material and p g costs can now be
determ o s from the product specifications.

Productios Plasniag Systems © when the sew product is scheduled for production, the MRP
U owwstem  accesses the produei specification and determioes the various resource
such as machine twe, divcet labour and materials. Total production time i

.|

calealated and distribution and the sales depurtment sotided as to whea to expect the
fiskshed prodect. With a JIT system in pluce, ca order for the required raw materials is
automatically geaerated for delivery shortly before production is about to begin. When the
product is being mansfactured, information from the factory foor is woat into the MRP I
sysiem and any variances can be reporied to the appropriste places, eg. cos g information

1t the costing department.

The following beaelits flow from the integration of the different islands of autcmarion
integration of the istands reduces the indirect labour which would previously have been wsed
to provide an interface between the differewt modules,

& simgle sot of spocifications exists for cach product rather than multiple sets. This reduces

rhe risk of changes oot being tr itted to all the reb dal

senall changes to products are dealt with far more sificiently because o« shared data,

b thoes Tor aew product development are shorter because design inlormation can be used
wore capidly by . Juction persoasnel,

the manvfacturing process is more flexible becauss lead times are reduced and smud

changes can casily be made. This enables the company to respond more rapidly to changes

b the market wnd to produce cae-off products, i ruired,




¢

o

the informational output of the multipi dule system imp g 's ability to
inanage & complex multi-product emvironment and improves their control ouer the
meufacturing fanction.

32.2 Problems of Integration

Despite the promised benefits of CIM. » racent study has shown that European companies tend

rather to opt fre istands of jon when purchasing p systems for use in
manufscruring (De Meyer, 1987). Whether this roflects planning for a phased implementation
of CIM or a desire to avoid the potential difficulties perceived in CIM is oot clear. What is
certain is that the integration of the different ixlands of automation is aot 3 simple matter and
should not be treated lightly, Two major problems in this process are identified in the literature,
namely redundant data, and lack of hardwar. and softwwre standards. Ther~ are dscussed

below.

33221 The Need for Common Treatment of Dots. In most companies, databases are

distributed b cach discipline’s database has been crested in response only o the

P

needs of the ereator and without any heed to potential redundancy (Martin, 1988). This
leads 1o the kind of situaticn described by Appleton (1984) where “the typical manufacturer
has at least five (and up to 35) different types of pact simbers, three (and up to 1) types of
bills of maicrials, and from six (o 20 types ~F costr” The potential problems involved in
creating an organisatiop-wide database and stusdardising manufacturing wformation are
encrmous. The Ingersoll Milling Machine Co. spent two years reprogramming their entire
system into an integrated corporaie Jatabuse swstem in order o overcome this problem

{Dornan, 1987y,




3.2.2.2 Non-Simvitard Hi and Many ihat use moe than one of

the islands of .utomation wik fad that the various applications rus on hardware rom

diffe -+ vendors with different operating syst Also, applications packages are _soally
written ta differem programming languages. (Appleton, 1984). In such situations, there will
be major problems in devel ping av ‘aterface protocol to allow data transfer a the levels
required to integraie rather than L. (see Section 3.1 Loowe) the different sysicms and, in
some cases, this is impossibie. In other cases many of the dand-alone packages, although

excelleat in their own sphere, cannot be integrated at all (Huber, 1987

3.3 INTERORGANISATIONAL INFORMATION SYSTEMS

This section is eetirely drawn from the article by Johnsion & Vitale (1988).

An intcrorganisatiosyl information system (108) s one which i share ! by two or more

companies, allowing information to be transferred scross organisarional bows,tovies. Such a

sustem will be initisted by one of the organisadons using # (the spossor) and will provide

beaelits for each of the partici A well-lo

¥

ple of en 108 s the ASAP system run
by American Hospital Supply. Terminaly soked to the ASAP system were placed i the buying
departments of American Hospital Supply’s castsmers, allowing thews to enter their orders
airectly into the system. Subsequent enbancements tc ASAP were the addition of an inventory
control module for cusiomers and o facility for custotaers to order competitors preducts
through ASAF, for which service Amesican riospital Supply charges a fee. Significant benefits
from the system include built-in switching costs for custcmers, fee income from an
infrastructu o which was already i place, laformation about market trends wnd a significant

reduction in the indirect labour roqu red support sales. The company tripled its sales volume

with a

it
i

n sup ot staffl
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EERRY Interorgantcationst Inf

An 108 can be categorised in three Jifferent ways to assivt with the identification of strategic

opportunitics :

1. The Business Purpose. An 103 can be designed cither 1o yain advantage over competitors in
the basic basiness of the sponsor, or to create an entirely new business for the spoasor via
the use of the 108 The sponsoring company then decides who may participate, whay
information will be made available to participants and what costs the participants will face.

2. Puricip Cx dealers, liers sod itors are p ial partici The

spoasor must ensure that the system will provide a perceived benefit (o every participant,
both to the organisation as a wholr and to the individuals within the using the

system. The sponsor must be certain of its relationships with participants in order to decide
on appropriate levels of data availability, security and privacy for every participant.

3. The Function of the 10S. Three functional lcvels are possible.

- Boundary transactions are those which only provide acc-w to the “boundary” of the
sponsor’s systems, eg. order entry transactions. Some of these will also include
alternative product suggestions, delivery aslternstives or special promotions, thus
beginning two-way transfers of deta.

- Shared systems allow participants to retrieve and analyse certsin items of information as

well as perfors bound:
- Internal v .dules of the TOS enable participants to input, store and manipulate data
which are sot ible by the sp Participants can therefore make use of the

p g power provided by the sp




These three levels progr ly in complexity. The ususl route taken by a sponsor

is to begin by providing boundary and then graduall the complexity of
the facilities offeved.
When considering the development of a poteatial JOS, manag of the sponsor should

determine the thrust of the system in each of the categories defined above dased on the costs
and benefits of the envisaged system.

32.2 Potential Benefits of I ganisational Information Systems

3.3.2.1 Bew-gits for the Sponcor
Possible benefits to the spoasor of an 108 are :
- cost reduction, both & dly and a: the i ) level,

« fee income from 108 participants,
- increased sales from :
1) a larger scope of customers,
2) more visible products,
3) participants rewarding the sponsor for a useful system, and
4) customers wishing to decl with a technologicaily ad d suppli

- increased switching costs for buyers,
- increased barriers to catry in the industry, and
. - better relationships with buyers.

, 3.3.22 Benefus for the Paricigant
No one would participate in ar 108 without benefitting fror it. Therefore spoasors must
attempt to include as many benelits »s possible to induce other firms to participate in their
108. The benefits available could inchude :
L}




- reduction in order entry and inventory costs,

. d sales through improved service and a "high-tech” image,
- decision support, based on sales trends, and
- the potentisl of supporting 2 just-in-time purchasing programme.

3.4 INFORMATIONS SYSTEMS FOR PRODUCT MAINTENANCE

This section is entirely d-awn from the article by ives & Vitale {1985).

In 1986, the car repair industry in the Usnited “tates was worth $90 billion. Fuither billions were
speni o the repairs of household appli industrial machisery nd farming equip and
on computer hards i Despite the vast amounts of money expeaded on

maintenance in onc form or another, the potentials of thus market have, in the main, been

ignored by management. This section cites some examples of companies which bave installed
maintenance systems, then covers the different areas in maintenance where IS cap be used, and

finally lists some pot: tial benefits of the use of IS for maintenance.

341 E les of Instalied Mai Information Systems

1. Ship Engines. A f: of freighter engines has i a sypstem which allows shop
cuptains to link into it via sateliite when an engine on their vesse! bosaks down. Information

sbout the damage and the ship’s position is transmitted. The system then identifies the
repair facilities closost to the current position of the ship, initiates the transportation of the
necessary replacoment parts and tells the crew how to prepare for ropairs.

2. Elevators. Otis Elevator, Ine. has recently installed a new system to control requests for

clevator repairs. Calls are switched to a contral corporate switchbourd whence servier
personsel are dispaiched from local offices. Service personnel can access a Cotabuse
49




containing waintenance records of all cievators. The s/ stem has proved extremely successiz”

in improving the quality and response of Otis’ servic= function and also provide P
management with previously unavaiiable infe ion on the company's service fu
3. Credit Cards Ameri Exp ltave launched 2 poogr which doubles the

manufacturer’s guarante: period for any appliance purchased with an American Express
card. Card users qualdy by simply mailing proof of purchase to American Express. The
programme has increared the sumber of cardholders and the sumber of high cost

h and also provides valushie ma: ket infr to American Exp

P

3.4.2 Areas in Maintenance Where lafornation System: can be Used

Any maintenance task can be viewed in the following way : a oigger alerts the user that
something is wrong; various information inputs are obtained to assist with the performance of
the aai the mai task is perfc d; and a number of information outputs are

produced as a result of the maintonance. IS can be used in setting up wriggers, providing inp 13,
and sceepting oulputs.

3421 Triggers nutify the uscr of a probl iring mai The worst possible

q

trigger for a usor is when the product ceases to work. IS can provide less drastic triggers for

the following types of mai operation :
Repair : self-diagnostic control systems can be built into high cost products to alert tae
user when mat is required. Another possitility is the use of c..»puter systems
which accept critical data about the produict and then identify requires reparrs.

- Preyention : 1S can assist in the identification of p qui

cither in terms of elapsed time, or as result of operating criteris. Once again, aigh cost
items could possess a built-in irigger or a simple application could call or inform wsers by
post when sufficient time had elapsed (o justify preventative maintenanca.

20




- Esbaneszsents : are often ol p ial enh unless they are

d by the supplier. Information systems which contain information about the
users of a company's products could provide the trigger although this information is ;
difficut to obtain and would probably require creative thinking on the part of the
manufscturer,

3422 Inputy to the maintenance process are vital and IS can assist in getting appropriaic

inputs so that the maitenance can be carried out speedily :

- Personnel inputs. IS can teack the whercabouts of service p 1, match skills with
damaged products and schedule the time of

- Produgts. In certain cases, locating & broken down piece of equipment might be a
dilficult tok. An IS can contain iaformation sbout the locations of a customser's

. equipment, |
~  Symgtoma.of defect High priced products can include built-iu sensors whick provide ) A
%

- Parts Having ideotificd what part: nced repl service p 1 necd to obtain

those parts. Parts inventories which include the location of each item in stock are
extremely useful here. Also, systems which monitor naintenance can inform the

maictenance person which purts are most fikely to be needed when he/she is making a

call,
|
3423 Once information from the process is cuplured, outputs provide a
multitade of vscful information

- Customers are injormed that the
# call or x moathly listing of the types of mai
couts.

NG T RSV R e
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- Produstion and design departments can be advised if an inberent probiem is deiected in
the design of a product.

- Supglicts can be given feedback of the quality of their goods.

- Maoagement can be informe! as to status of & request for maintenance,and productivity

P .

can be provided about individual employ Asp and

GO,

343 Benefits of Mal Inf

Possible benefits from 1S applicd to the maintenance function are :

- imp ionships arising out of quicker response to problems,

- higher re-purchase rates of previ resulting from greater satisfaction,
- lower costs in the mainteaance function, and

- higher future production quality due to feedback from




CHAPTER FOUR

STRATEGIC OPPORTUNITIES AVAILABLE TO MANUFACTURERS

“The computer has ¢ ged production econcmics more than any other single factor” (Jelinek
& Goldhar, 1984).

The

previous chapter d on the use of 1S in manufacturing Although it identificd
some potential benefits from the different types of system, little mendon was made of possible

gic advantages to companies using IS in facturing. gic advantages from using
IS in manufacturing become -asilable when a company makes use of the teranology at its
disposal to act on its own unique competitive situation, the product of envircamental, industry
and organisational characteristics. Toas, “just Aaving the technology does aothing for the firm.
The trick is to put it in the hands of creative, innovative people who will develop novel uses and

applications ..” (Meredith & Hill, 1987),

This chapter will consider some of the strategic opportunities which have arisen in practice and
which could be used by companies. Specification of seven generic opportunities will follow, and
finally some strategic possibilities for the future will be suggested.

4.1 EXAMPLES

4.1.1 The Boving Cerperntion (Goldhar & Jelinek, 1983)

Bocing bas used CAM techoology to set up a parts coatrol system lor 1.5 billion parts. A CAD
system allowed designers to design the 757 and 767 & « sfi simultaneously, rather than having
1o start the secoud design from scratch.




4.1.2 Cypress Semiconductor (Meredith, 19.)
Cypress as iled d wire-bondi which allows a three-day turnaround

‘s Cquip

time. Oversess competitors might take up to six weeks beiween order and delivery. Cypress
thus has a major advantage over the offshore competition.

41.3 Geseral Electric (Jelinek & Goldbar, 1984 and Kaplan, 1986)
Substactial use of computers was made whea th. General Electric dishwasher plant in

Louisville and locomotive works in Erie were d . The dishwasher plant is op d by
four workers (as opposed to thisty p ly), WIP i ies have been ruduced by 5%, and
its service call rate dropped 50%. The production volume that would previously have required

sixteen days of operation at the locomotive factory can now be produced in sixteen hours.

4.1.4 Gemersl Motors (Jelinek & Goldhar, 1984)
General Motors used CAD to reduce the size the Cadillac Seville and to produce the X-body
car a year quicker than manual methods would have allowed.

4.5 Niinots Tool Works (ITW) (Meredith, 1987)
ITW operates in a market which has reduced the time taken to develop, test and sell products
from three years to six montbs. Iatroduction of GT st one of their plants has casbled them to
compete at this level and has dramatically reduced i y b s nd labour usage. In
addition, increased flexibility allows ITW to products for

406 Ingersell Mitling Machise Co. (Doenan, 1987)
Ingersolt was onc of the leaders in implementing CIM in the USA. Results of the programme
include 92% uptime, running three shifts seven days & week; % of parts produced are being
runt for the first time - flexibility is thus a major demand ou the factory; and the 20 weeks
previously . Jowed for manufacturing have been reduced to 14 weeks.

N




4.1.7 Intel Corporation (Mercdith, 1987)
Totel, p ly wot prepared to prod d i d circuits which only one

customer would buy, are now making use of s CAD package which allows customers to design
their own chips.

4.1.8 Messerschaitt-Bolkow-Blohm (Jelinek & Goldhar, 1984)

The M hmitt factory machine- various metals into compoents for fighter jets. There are
twenty fou v machining stations all lled by on: p Benefits achieved from the

system are : reductions in lead times by 26%, the sumber of machines by 44%, floor space by
39%, pecsonnel by 4% and overall annual cosis by 4%; as woll as machine utilisation of
75-80% compared to 15-30% for standalone machines.

4.1.9 Peeriss Saw Co, (Meredith, 1987)
Peeviess dina

p lied laser cutter rather than conventional punch presses.

This reduced lead time from 14 to 3 weeks. When customers heard that Peerless was using the
laser cutter, they began to ask for small modifications to previous orders. The company

susponded to this by supplying sales rep ives with inals which could link in to the
Pecrless P bling the salesp and the to specity the required design
together.

4.1.10 Yaraazaki Mackinery Company (Kaplan, 1966)
The instalistion of & fiexible manulacturing tystem by Y. ki Ind to reduction in machi

from 68 to 18, in cmployees fram 215 10 12, in flvor space from 103 U0 squars feet to 30 000,
and in sversge proccssing time from 35 days to LS.

L




42 GENERIC OPPORTUMTIES AVAILABLE

Although seven generic opportunitics are specified below in a discrete way, it should be noted
that the nature of the benefits to be gained is not discrete. Certain systems can contribute to all
of the generic opportunities, and if one opportunity can be achieved by a system, others might

flow ilv. The categori is not intended to imply some form of mutual exclusivity

b the different opp ities which are defined.

42.1 Cost Savings

Perhaps the most obvious opportunitics which sre available to » P plating the

ph ion of 1S in its facturing ops are cost savings. These savings can be

hieved without p g of the islands of automation so a company cas make a
bly modest i in iechnology and still achieve benefits. Substantial cost

can be achieved without ding the billions of doflars which a sumber of

Ameri p have d in installing CIM systems. The potential savings can be
divided into five different categories :
1 Labour savings, These can arise from reductions in labour requi or from improved
productivity. Redv in the Iabour requi occur when :
- 8 i from iy ted machines to NC mach

- the information transfer fanctions in CIM make clerical workers redundant,

- roduced investory levels lower the requirement for warchouse staff, and

- higher quality output reduces the requiremseut for manual quality checking.
Productivity improsaments are aumerous

- designer productivity through CAD,

«  programmer productivity when stand alone NC machines b p ficd,




- decisions sbout the machines to be used, the routes through the factory and the
material. required for cach product are made by the CAM system rather than by

production personncl,

- prod 1§ p by respoansible for daily scheduling are freed by MRP It
to address urgent production line problems,

- an MRP I system will opti power utilisatios in production, and

- the information output from an MRP Il system will replace that previously collected

lly by costing dep p

Soace savings, These occur when :
« cellular manufacturing techniques improve factory floor layout,
- less storage space is required because of smaller inventory holding,

-~ change from lly op d to NC machines reduces the sumber of machines
used, and
«  clerical staff become redundant.

Investment savings, A comj.any investing in manufacturing, MRP, MRP U or JIT systems is
likely to experience » d ic reduction in raw ial, WIP and finished goods inv. story
levels. This rek funds previously d in y. By improving i Y
management and alloving production-to order, these systens will reduce the bolding of
otwolete stock. More accurate machining and less human intervention in the physical

production process reduces waste aad rework, This saves itvestments that would have been
made in materials, Lbour, machine capacity and other overheads whea waste aroducts were
produced or reworked.
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4 Downtime savings, NC machines tend to be mor» reliable than those operated manually and
are less likely to break down. This reduces the losses implicit in downtime - Jost sales,

deterioratior in 4 aod y of labour and other overheads. Losses

are even greater when JIT pooduction methods are being used : the whole fine stops when a

singie machine breaks down. A CAPP sytem can ute prod: when a hi
‘breaks down thus avoiding most ~f the d costs.
5 Maintcnance savings, Two types of cost arc considered here : mai by

the manufacturer of its own products afier sale, and plant maintesance. A CIM system will
manufacture products of bigher quality than those produced by conventional systems (see
following section). As a result, the products ssed by customers require significantly less
maintenance. An integrated CAD/CAM system allows 3 company to make rapid changes
when minor design fauks are detected. This will in turn reduce maintenance costs caused by
the fault. Plant maintenance costs are aiso reduced because more reliable machines are in
use (sce previous poiat).

If a cost saving strategy is followed, the cost of the systems to be implemented should be
weighed up against the expected savings in production costs. Although savings may not be casy
to quantify in some cases, assuming zero savings in the cost-benefit calculation (which often
bappens by default) is less accurate than estimating an amouat. Lowes costs are bound to flow
from any programme to provide some or all of the systems mentioned above. However, the
more complex & system s, the higher the cost. In many cases, it would be difficult to justify a
complete CIM system on the basis of cost savings only. The use of other generic strategics
would probably be nécessary to justify such a system.




£2.2 Quality

A uotable aspect of the philosophics of companics which ba't irplemented IS in

f g is their emphasis oo high quality o production, quality being defined as
conformance to specifications (Kaplan, 1986). Most quality-related improvements will flow
from the attitudes of emnloyees : the best manufacturing system in the world will yield no
payolf if products 1 are not d with the quality of their work.

P

Using IS in ufi g can provide opportunities for higher quality in three ways

- the automation of the product design via a CAD package leads to better specifications ard
therefore the quality of the output wil! be higher,

- the machines used in a CAM system are fiket: to produce higher quality output than those
operated manvally,

- the use of machines which have 100% automated inspection means that defect: are sigoailed
as they occur and preventative action can be takes. This results in far higher quality of total
output than a manual production system where a whele production lot might be
manufactured before defects are discovered, and
when CIM is in place, data are ferred ically thus reducing the likelihood of
defects from incorrect specifications.

As suggested earlier in this section, the most important component of any strategy for higher

quality is the part of emp H empl rosent the ampl of new

systems or are oot suffickeotly motivated, any strategy which seeks to improve quality of output
is unbkely to suocsed.
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423 Reaponse Times

Intoducing a CIM system in place of a w nual system would result in massive reductions in

lead time and throughput time. Time can t - sxved :

- byusing a CAD system rather thas a manual o sign cystem,

- by allowing the manufacturing systems to access woduct specifications directly from the
CAD system rather than inputting them man:.«ty,

- by using & TAM system to progr aini i ratber than manually

programming a machine,

- bu using CAM specifications to set up machines,

- by GT and CAPP determining possible routings (including the optimal routing) for a
product rather then using a manual system whose output would st fikely be a single (not
necessarily optimal) routing,
by using AS/RS and AVGS rather than manual labourers to transport tools and materials
to the appropriate machining centre,

- by using NC rather than manually operated machines, and

by an MRP I system which ensurcs that raw materials are ordered in time for a job and

that p | are scheduled optimally

Obviously, the relevance of certain of the areas mentioned above depends on the types of

application being run and the level of system integ-ation.

The reduction in both lead time and throughput time is of strategic importance. Althovgh
customers will niot always be willing to pay a premium (although in some cases they will) for

quick delivery, a pany which can i ly deliver quicker than its competitors is likely to

land more orders. Customer relationships will also be streng:hened if consistently fast delivery
times are achieved. There may well be first mover advantages (o this strategy because any
customers who are won over on the strength of quick delivery are unlikely to order elsewhere
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4.23 Response Times

Introducing a CIM system in place of & minual zystem would result in massive reductions in

fead tim: and throughput time. Time can be saved :

- by using 2 CAD system rather than a manual design system,

. by allowing the manufacturing systems to access product specifications directly from the
CAD system rather than inputtisg them manually,

- by using a CAM system to progr chinit i rather than manuaily

s Teq

programming a machine,

- bu using CAM specifications to set up machines,

< by GT and CAPP determining possible routings (including the optimal routing) for a
product rather then usivg 2 manual system whose output would most likely be 2 single (not
uccessarily optimal) routing,

- by using AS/RS and AVGS rather than manual labourers to transport tools and materials
to the appropriate machining centre,

< by using NC rather than manually operated machines, and

- by an MPP Il system which ensures that raw materials are ordered in time for a job and

that p 1 are scheduled optimal!

Obviously, the relevance of certain of the arcas mentioned above depends on the types of
applicatior being run and the level of system integration.

The reduction in both lead time and hroughput time is of stretegic importance. Although

customers will not always be willing to pay a premium (although in some cases they will) for
quick delivery, a

pany which can istently deliver quicker than its competitors is likely to
land more orders. Customer relationships will also be strengthened if consistently fast delivery
times are achieved. The ¢ may well be firrt mover advantcges to this strategy because any

customers who are won over on the strength of quick delivery are unlikely to order elsewhere
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unless contpetitors better the firm's delivery times. Quick delivery is an especially stroag

advaniage over competitors whose products have to be imported

A further advantage of reduced lead and tur d times is the company’s ability to respond

to changes in the market. If market trends wre carefully tracked, trends towar s changes in

in the

oroduct preferences will be noted in thelr sarly stages. A ing that all T
market receive this information at the same time, the company which has the shortest lead and
turnaround time will extract the best advantage from the change. Aa important aspect in the
srea i that of communication between the marketing and production functions, s production

must be informed immediately any charges are cousidered in order to make optimum vee of

the advantage.
4.2.4 Costomisatio:
e use of a pletely i d f ing system offers companies the opportunity to

p custom-built prod: for different customers. Using CAD with the customer's
ravticipation, exact specifications fur the desired product can be obtained. The link bervees the
AL modnle and the manuisturing systems allows a swu. ransfer of data to the CAM and/or
GT and CAPP modules which then determine the machining requirements and operations
schedule for the product, The product is then ready for production. The extra cost of such a
servies Wy customers over the cost of a mass produced item woukd be the desijoer’s time (unless
the prudoct was designed entirely by the customer), the processing costs of the CAD and
manuimeturing systenas and possibie (clecommunications oosts (if the design is purformed at the

custongEr's 8ites

ful ion of & product

strategy is likely to reduce the power of

buyers by troducisg switching costs. However it is vital to sasurs that a newly installed flexible

b1




manufacturing facility is actually sufficiently flexible to provide such a service before offering it

to customers : failure to meet promises would ly affect the pan s iraage in its target

markei. It an organisation is the first in its industry to offer such a service successfully in its

industry, first mover ad: ages (a inabk petitive advariage for the first company to

duce a technological ad ) might well accrue, thenks to new customers who would

be won over {and kept) by the new technology.

A namber of important issues need to be addressed “efore a company can expect to achieve a

Meiedith (1987) su ests that, in certain industri isation might by 50
commonplace that it will be the basis of petition. Companies’ gic success will

depend on whether their systems are able to customise products cfficiently, and on their
ability to communicate with customers in . rler to ascertain their nceds.

- in many organisations there is virtualiy s civil war between different departments. The type
of system contemplated hers would affect the design, engineeriog, manufacturing, sales,
marketing and finance department. in onc way or another. If one or all of them believes that
the system or the customer is (heir personal property, the system is bound to fail. Unless
departmems are prepared to “integrate’, there is no point even confempiating such a
strategy.

«  although customers w'il undoubtedly be prepared to pay a premium to obtain a custon.iscd
product, the premivm cannot be set tou high i competitors are produring stondard products
of good quality. The cbjective of the compuler systems contemplated bere must be 1o

provide custoraisation at competitive prices,

It seems clear that if the CAD and CAM islands of the system ar= not intograted, such high
ievels of customisation could not be achicved because of the lengthy and costly process of
eranual data transfer b design and ing.




425 Economier of Scope

Teaditional masufacturiog systems were based on the Henry Ford philosophy : *You can have
any colour you want so long as it is biack’. These systems were constructed to provide
economics of scele the production of many identical comp in order to redace unit costs

s much as possible. The main reasos for this method of production was the fact thal setting up
the prodwetion of wiks ly ime ing and therefore costly.

¥ P

When NC machises are set up automatically, sstup times, and therefore costs, are dramatically
reduced. So the necessity for ies of scale disapp Companies can aow aim for

sconpmies of scope, the production of a wide range of similar products at a cost close to that of
mass producing one product. A compasy is no longer forced by ks manufacruring economies to
compete for hugs volumes but can produce exactly what its market requires, both in terms of
volume and product charscteristics.

Goldhir & Jelinek (1983) proposed \nc major criteria for success in a stratogy for cconomics

of scope :

-~ the company's manufacturiag facility must be sufficiently flexible to allow production of
similar products, snd

- the company most have the necessary capabilities to manage a multi-product environment.
To this end, Doll and Vonderembse (1987) sugyest that an important part of such a strategy
would be the development of applicutions which provide decision support for product entry
and exit decisions, quality management and product design and seloction decisions,

Production personnel whose whole working life has been spent attempting to eke further
economies of scale out of their machines may find the concents of economies of scope difficult

to accept. As the prod pically resists change, this could be a serious
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obstacie to the success of an economies of scope strategy. The problem should be addressed by
seiting up training programmes, which stress the uzcessity for change and the benefits of the

strategy to the company.

While perbaps outside the sphere of the IS usvally isted with f ing, the
d inf systems and information systems for product maintenance

which were discussed in detail in Chapter Three provide two further generic opportunities for

manufacturiay companies.

1 i d inf ion systcms and the benefits which they can offer are described in

detail on pages 47 - 49,

4.2.7 Infe ion Sy e r Product

18 applicd w0 product mai and their p i benefits to f ing companies are
described on pages 49 - 52

43 STRATEGIES FOR THE FUTURE

Treads in information technology should be hed fully by facturing panics to
ensure that technological opportunitics are put to the best possible use in corporate strategy. A
aumber of sreas where technological adv could assist fi are di d below.

L




43.1 Impe in Database Technology

Technotogical ady in relational datab 3 systems are making i
increasingly feasible to integrate ol manufacturing (and other departmental) data into one
farge corporate database system. The ORACLE database management system is an example of
such advancoment. It is compatible with a large number of hardware and oper.iing system

bases and claims better pesf; than any comparable system. Thus even i companies have
implemented a aumber of information systems on hardware from different vendors, such a
product could alleviate many of the probl iated with integration of islands of

automation.

b in datab chnology will also impact the ability of firms to develop decision
support systems using product data drawn from sever=] disciplines. For example, product entry
and exit decisions could be suggested by drawing mar- 2 ireads from marketing, product values

from sales cost information from design, production and costing, and capacity information
from production.

Considering that ial costs typically account for 55% and overhead i\ 35% of product

cost, systems which cau provide decision support for the reduction of material or overaead costs
will be of great strategic value to a firm (Doll & Vonderembse, 1987).




433 Expert Cystems

Alhough many people might be sceptical abouwt expert systems, their potential in

. . s Tutcliegent *NC* A 1 3 ine the hining
requirements of different parts using embedded knowledge. S could be developed 1o
make scheduling ¢ based on inf sbout the current status of the production

.

Tacility. (Both of the above suggestions a-¢ dvawn from Martin, 1938). Diagnostic systems could
effect repairs to machines that were brokes down,

1nf hnology hers wre siming at goals which might seem incredible to many

people. However, IT has provided the worid's fs with some astounding tools in the
past. Why, then, should the ramie not apply to the future? Many (but admittedly aoct alf)
companies which have grappled with young, risky technologics in the past have bad their

investments repaid many times over. Those p which are prepared to de the same in

the future will have the best chance of achieving Jvantage over competitors who merely stand

and wait.
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CHAPTER FIVE

MATCHING OPPORTUNITIES WITH STRATEGIES

0 i d facturing] allows the new production strategy to by a true

P L

competitive weapon in the marketplace” (Meredith & Hill, 1987).

The composition of this report thus far may well have given the reader the impression that its
call is “Automation at any cost!” This is not the case. The costs implied by the kind of systems
discusszd above would warn any sensible manufacturer that there is more to suciess in
manufacturing than ordering a CIM system from the local computer supplier. This can be as
risky as “you bet your company” {Goldhar & Jelinek, 1983). It is tempting for some managers to

hnrdecinalv s 4 £, ; i on their shop floor for

BRI g cquip

reasons of prestige. Here, performing a justification is the process of finding the numbers 1o

want the most

sapport the proposal for specific equipment rather than ¢n attempt to find the cquipment that

best suits the company’s needs of the moment.

Martin (1988) suggests that a key factor in the success of any CIM project is viewing the project

ut enterprise level. Thus, a programme should not simply be aimed at pulling the manufacturing

function into shape but &t re-shaping all ineffich in the organisation. A decision on a

major investmeat in manufacturing systems should oot be made from the bottom up, as

Michacls (1988} asserts happens in most cases, but rather as a consequence of a particuly

P strategy. Manuf; ing systems would then be justified as “tools of strategy” rather

than as investments (Huber, 1787).

This chapter will sxplor~ the possibilities for competitive advantage by linking the geueric
strategic opportunities ofie. od by ink systems in facturing (see Chapter Four) ©w
67




Porter’s (1980) generic competitive strategies. Porter's (1985) value chain will be used in the
process to iflustrate the nature of the potential comperitive advantage. The first section of the
chapter revicws Porter's theary of competitive advantage, which was covered in detsil in
Chapter Two. The next section will define how cach of the seven generic opportuniti-s can gie
fise to competitive advantage and give the appropriate strategy/ies for cach opportunity. The
chaerent manufacturing systems which support each of the gencric strategies will be
sum.narised and 2 table will be drawn up linking generic itrategiss, generic Gpportunities and

information systems.

5.1 A SUMMARY OF FORTER'S THEORY OF COMPETITIVE ADVANTAGE

A company can adopt one of three differcat strategies to achieve competitive advantage :
overall cost leadership,
- differeatiation, and

focus.

The value chain (sce Figure 2.6) is a representation of all the value activities that a firm
undertakes in order to “design, produce, market, deliver, and support its product” (Porter, 1985
1 16). There are five primary value activities within a comapany :
operations,
outbound logisics,
- marketing and sales, and
service,
In addition to the primary value activities, there are 7 .r support value activities :
- procurement,

technalogy development,

§
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- human resources management, and

- firm infra.trocture.

Firm infrastrustere supports the value chain as a2 whole. The other suppor! activities exist
within the different prirmary activities, Therefore each of the primary activities includes

p ax, technology develop and human " "sub-activities”,
Areas where opp ities for competitive advantage are to be found are :
sthin val it

in linkages betwoen the different value activities within the value chain of a firm where the
cost or performance of an activity is affected by another activity’s method of operation,

- in vertical linkages between the value chain of a firm and those of its suppliers, or those of
its channels or buycrs, and

- in the competitive scope chosen by the firm.

£2 COMPETITIVE ADVANTAGE IN THE SEVEN GEXERIC STRATEGIES

In terms of Porter’s value chain theory, the purchuse of manufacturing information systers

would costs in the operath primary value activity. For competitive advantage to

result from the purchass, the & ing must derive some benefit from the installation

of the system. The benefit could take the form of substuntial cost reductions or the creation of
differentiation. Using Porter’s definition, a linkage would have been created between the
operations activity (where the investment occurred) and the activity where the benefit was
achieved.




2.1 Cost Savings

The benefits of wtilising the cont savings opportunity can mainly be attributed to linkages
between the operation: activity and otber primary activit'ss in the firm's value chain. However
savings can also occur within the operations activity » a result of the investment in IS :
5.2.1.1 Cost savings in operations
- space savings in operations from improved factory floor layout and switching to NC
machines. This reduces costs by the amount of rent that is saved or by the income
which is generated by further production taking place on the saved space.
reduction in wastz from better schoduling and higher quality production cuts
operations costs because of the reduced investment in waste and reworked items.

- Downtime can be reduced by installing reliable NC h and by re scheduli

production when breakdowns occur. The costs which would normally bave been
incurred as a result thereof will be saved - the amounts speat on labour, capacity and

other cverheads which are not utilised during the downtime period; and the costs of

repairing the broken down machine.
Inthe s Activiti
1. Human resource management
the labour requi for the operations activity can be -eduved in three areas :
hine op through introduction of NC machines, clerical staft because of

automatic information transfer and quality controllers becanse of higher guality
production, This will reduce the operations cost of human resources mr sagement. It
should however be noted that there are potential negative offe 28 on human

resoures when staff red: are effected. Trade union reaction of

one form or another could raise the costs of the activity. The retrenchment of a

0
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significant sumber of workers might affect the motivation of those who are left
bohind, and that would affect the performance of ihe uwetivity. The ne? amovut of the
“inancial outcomes of all these effects will be the saving (or cost) to the compoay of !
this linkege.

«  the manufacturing informadion systems will usual® perform omerous tasks such as

machine usage for different prodh heduling of production. and caotudey of

costing data. This will irprove the performance of the human rescces support

actiity within the operations sctivity. Frecing personnel to perform other tac%s is

fikely to reduce costs elsewhere because product e will be bl o

concentrate on goals such as iy proved quality or reduced dewrntime. Coset g sall

will be able to spend more time on proviuing better decision support data,

1
§
2. Technology development
- productivity improvements in the desige fanction snd in the prograraming ¢ V0 .
machines reduce the process costs of the operations activity,

- betier scheduling of product pr the utifisation of maapow:r and o o 2
This improvement in the process of the operations zctivity lowsrs {a vl cost of
production.

3. Procurement

“Aw\ «  the accurate specification of ials requi will improve the piocosses of the
operations procurement support activity. Receiving sccurate and tivsly inire.on

]

from the IS on what to purchase allows rrocurement o reduce oad fipe od eut
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Linkages exist berween the operations activity and other primary activities ©

5.2.1.2 Inbound logistics

roductions in rew materiul inventories from better scheduling wilt require ' & staff 1o
administc inventories. This will lead to reduction in the human resource

management < -1 for this activity.

the &' duling of ial req for production provides information which
allow: mbound logistics to cnsure that materials are ready when required by operations
This procuss improvement increases the productivity of this activity which in turn wil

decrease costs of idle time in operations.

- duced raw ials i will reduce the investment in both the raw maicrials
and the space they previously occupied.

5.2.1.3 Outhound logistics
finished goods i ies can be reduced by systems which allow production to order.
Fewer workers are required in outbound logistics and human resource management
<osts in that activity are reduced.

production scheduling will inform outbound logistics of daily requirements, thus

proving the logistical 1 The g on-time deliveries benefit the
customer, thereby creatin, a vertical linkage.
lower finished goods inventories result in cost savings for this activity because of reduced

investment in finished goods and the space which they pravicusiy occupied.

5.2.14 Service

a production scheduling report will provide the service activity with information on the
timing of required installation at customers’ sites. Once again, on-time delivery creates 2

vertical linkage with the value chain of the customer.




-« higher quality of output from the installation of NC machines or better product
specification reduces the likelibood of products breaking down or proving usacceptable
0 Mai i will thesefore d and this will reduce the

costs of the service activity.

Liakages exist berwen the operations primary activity and the value chaing of customers
5.2.1.5 Vertical linkages

These are created between the operations activity and the value chains of customers whea

the cost savings opportunity is exploited :
- the red: in downtime makes on-time delivery more probable, with attendant
Senefits for costomers,

- imprved production quality means that products are less likely to break down or be

le for a ’s production p Smoother prod will add value '
for customers. 5
U
So a variety of costs can be saved by the use of IS in marufasturing, This opportusity closely
matches Porter’s cost leadership strategy and the cost leadership option of the focus straicgy.
Vherefore if a cost leadership strategy ho- been specified by top manageraent, the types of
savings cited above ¢ . reasons for their existence) should be clorely studied by those
responsible for implementing the strategy in manufacturing. However many f the cost savings
mentivned above are not casy to quantify, and creative ways of attaching a figure to them will
] have to be found when a justification is being prepared. Further, as mentioned in Chapter Four,
f"’ the magnitude of the bencfits depends on the level of integration of manulacturing systems

contemplated.




$.2.2 Quality

Higher quality products are produced as a result of the employee motivation to seek quality
improvements in all that they do, the use of machines wh :h produce a better quality of product,
and the implementation of design systems with improved product specifications.

The main puroose i pioducieg products of high quality is to provide customers with superior
inputs into their operations activities. Higher quality inputs into the customers’ processes result

"~

in d ime and In terms of Porter's

in cost savings dated with
model this creates a vertical linkage between the firm’s value chain and that of the customer.
This means the will be prepared to pay a premium price over that commanded by the
standard product of the industry.

When a company establishes a quality programme, which is ofter the case when installiog a
CIM system or parts thereof, the i which employ show ds improving

quality often bears remarkably positive fruit, An importan? result of such a programme would

be cost reductions in the operations activity. The operati hnology develo -ent support
activity would also benefit from employess’ suggestions for imp: to the
pr Sach a progr would usually be initiated by the op human

management support activity, Therefore advantage would be created by improvements within

the operations activity.

An important point to make in connection with a quality strategy is that high quality and low

cost are not necessarily mutually exclusive, as conventional logic suggests. Ruther, *... if quabty

is the goal, total costs can in fact be reduced” (Ferdows & Skinner, 1987). Any premium price

paid by customers for higher quality products would then be pure profit.




5.22 Quality

Higher quality pr xducts are produced as a v ult of the employee motivation to seek quality
improvements in all that they do, the use of machines which produce a better quality of product,
andd the implemeatation of design sysiems with improved product specifications.

The main purpose in producing products of high quality is o provide customers with superior
inputs into their operations activitics. Higher quality inputs into the customers’ processes resuit

in cost savings iated with reductions in & ime and mai In terms of Porter's

model this creates a vertical linkage between the firm's value chain and that of the customer.

This means the will be prepared to pay & premium price over that commanded by the
standard product of the industry.

.
When a p blisbes a quality progr which is often the case when instailing a
CIM system or parts theceof, the i which employ show rowanls improving

quality often bears remarkably positive fruit. An important result of such a program me would

be cost reductions in the operations activity. The operations technology devclop support

activity would also benefit from employees’ suggestions for imyg to the

processes. Such a programme would usually be initiated by the . scoations buman resources
management support activity. Therefore advantage would be create by improvements within
the operations activity.

An important point i make in connection with a quality strategy is that high quality and Jow

cost are ot ity fly exclusive, as jonal logic suggests. Rather, "... if quality

is the goal, tetal costs can in fact be riduced” (Ferdows & Skinner, 1987). Any premium price
paid by customers for higher quality products would then be pure profit.
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B gher quality products can achieve both cost savings for the manufacturer and benefits for the
customer. This opporturity could thus be part of both cost savings and diff rentiation strategies.
The goal of the use of the Juality opportunity should be carcfully considered to avoid being
“stuck in tae ouddle” (Porter, 1780 : 41 . see section 232), The company with the
differentiauon strategy would be most concerned with the premium prices paid by customers

while the cost leadership strategy would imply & careful monitoring of the cost savings. This

Py ity is also appropriat= for the focus strategies.

5.2.3 Response Times

Improvement in response times occur in two different ways

if & company is able to reduce the time interval b the perception of a p ial

market for » new product and the time when that product is available to buyers,
if a company is able to reduce the time interval between the placement of an order and the

delivery of the product.

5.2.3.1 Market responre time
A linkage is created here b the operstions and the keting and sales orimary

activities. Being in a position to get a product to the market quicker than competitors is

likely to increase turnover because of early svalability. It should be note, that any attempt

to use this opportunity requires that the company have the sh ponse time in the

industry. Being second will not provide an advantage (but companics may well need to
follow leaders in the industry simply t; remain in touch).

$.23.2 Customer response time
A shorter time between order and delivery will provide sigs. f aat benefits to the buyer. He
will be able to rerpond quickes to the changes in bis target market. This improved response
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timme will ive ' ¢ custmer all the o ioned in the ious section. B
B P

succasstul of b decisions are more probable with decreasing time span, the
later a ’s P dep is able to place an ozder, the more certain is the
need for the product ordered. Reduction in iainty is a major benefit to customers. If
raw ials are bring supplied for the ’s production process, the probability of an

D ek

out of stock situation is reduced by the faster

P tisae, 8 P

time thus creates a vertical linkage between the opevations activity and the customer’s value
chain.

Because the respouse time opportunity gives a company a “free shot” at the market while
competitors are still struggling to manufactin: a comparable product and allows the
company to respond efficiently to customers’ orders, buyers are prepared to pay a premism

for the product (oniy while it it still unique in the market). The opportunity thus matches the

diff, iath gy, or the diff iation option of the focus strategy.
524 Customisation
In order to manufacture products to satisfy each *s specific requi pletel

an extremely flexible f: ing systew is required. ft must be integrated with a design

system and have quick lead times. The customer must be able to specify, with or without the ad

of salespeople from the supplying firm, the exact design of the product to be purchased.

The most obvious application of this opportunity in the value chain concept is the vertical
tinkage betwecn the firm’s and the customer’s value chains. The cost increase in the producing

firm’s oparations activity impacts on a number of the customer’s value activities :




the procurement activity's performance is enh d b it has negotiated a product

better than the standard offering of the supplier’s industry; so its cost may be reduced
because of a more efficient ordering process.

the operations activity will be enhusced by receiving a product which exactly suits its

qui vh it be capital ip a raw material for further processing or a
final product for resale.
if the product purchased is a raw material, the customer’s markeiing and sales activity will
be enhanced because the product which it sells will be of higher quality than one whose
input was staudard rather than customised.

The imp in the ’s value chain will persuade him to pay a premium over the

price of the standard industry product.

There are also a number of linkages within the firm's own value chain. Firstly, between ihe
operations activity and :
the marketing and sales activity, in which performance is improved by the opportunity to
market and sell customised rather than standard producis. If the order entry process is
changed to include on-line design specification, perhaps witk a module which allows
salespeople (or customers) to fink into the system directly from the customer’s sit2, the
performance of the marketing and sales aciivity iz further enhanced. Also, there might be

cost savings dug to order entry being more efficient or being carried out by the customer.

the service activity, in which mai costs (and installation costs, in the case of capital
equipment) are likely to be reduced because the product exactly meets the customer’s
G specifications.

The competitive advantage wif. ded the firm offering customisation is quantificd in the

following way : the premium price whick the customer is willing to pay for the advantages which

it is afforded is set off against the incremental costs of being able to provide the customisation
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service. The difference between those two amounts is added to margin in the value chain aad is

the value to the company of the service offered to customers.

The increase in costs as a result of the customisation strategy and the premium which the

is prepared to pay indi that this strategy can be used as a tool of a company’s

differentiation strategy or of a focus strategy if the main thrust thereof is differentiation.

8.2.5 Economies of scope

Ecovomies of scope are possible if a a sufficiently flexible manufacturing

P P

facility to aldow the production of a wide range of similar products. The facility allows the
comwpany to tailor its product to meet the specific needs of its target market. This is especially

usefal for a small company aiming to service a limited market.

Where a company makes use of economies of scope to home in on a narrow market, a linkage
is created between the operations and marketing and sales activities. The latter’s performance
is enha~ced by the manufacturing system’s giving it the ability to target a particular niche of the
market. By being able to meet the needs of the customers in that market niche exactly, the
company should be abie to gain a substantial share of the market. Thus the marketing and sales

surategy is achicvable, thanks to operations.

Economies of scope can also be used at another level, The aim would be to compete on an
industry-wide level, producing « wide range of similar products. Competitois without
sufficiently flexible mar.ufacturing systems would compete directly with only one product in the

pany’s range. An pie would be a competitor of Henry Ford (ke only produced black
cars) who could produce cars with features similar to those offered by Mr Ford, but in a range

of colours. Here the pany has broadened ‘s segment scope thus allowing it to serve g

K
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nwnber of different 21 by the provision ¢! a wide range of products. Once
again the performance of the marketing and sales activity is enhanced by the system provided
by the operations activity, creating u linkage b the two activities.

The two economies of scope opportusities described bere match different steategies. The focus

stratzgy with the emphasis on ditfi iation could use ies of scope to service a narrow

market siche. Where a broad range of similar products is produced, the differsntiation strategy

is ruggested because the market would perceve the company’s produsts to be different o
others offered in the macket (cg. 8 range of coloured cars) and would be prepared to pay a

premium price for them.

8.2.6 Interorzonisationa) Informstion Systems

An 108 is a system which links two or more organisations. An IOS creates synergy : all
participants in the system can reap benefits from it. A common format is one where 2 single
supplier (the sponsor of the systam) initiates an 108 which links a number of cuwomers ta the
supphier. Usually the 108 will take the form of an order entry system, altliov h there are 108
which offer mors advanced facilities such as data retrieval and manipulation. This section will

~onsider a company’s participation in an order entry 08 both as supplier and customer.

5.2.6.1 Supplier
The supplier will usually be the sponsor and will thus incur ~ost of the costs of the system,

ic. the hardware, software, develor and possibly communications costs. The costs of
the system should be considared to be borne by the technology development support activity

of the marketing and sales primary activity b it letely ch the order entry

P g

process.
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The internal beoefits of the system fic mainly within the marketing and sales activity. The
major benefit is the cost saving arising from customers capturing thoir own orders. A
saccessful 108 could also promote the product and improve the company’s image in the

eyes of the customer. Once an [0S terminal is installed at a s site, ing it

b a costly procedure for the . The q itching rosts ensure a high

probability of making future sales 1o the customer. Al of these points will improve the
performance of the marketing and sales activity.

Externally, a vertical linkage with the customer’s value chain is created. The customer's
most immediate benefit is the reduction in procurement costs via the simplification of the
order entry process, Other possible advantages could arise from reduced laventory levels,
the receipt of relevant data about purchases made, and the possibility of the 108 supporting
a JIT purchasing philosophy. As ioned in Section 3.3.2.2 above, & company is unlikely

AasINg ¢ P

to participate in an IOS unless it perceives some benefit for itself. The bencfits described
above would probably induce to participate in the 108 but installing an iOS

would not differentiate the product offered by the rponsor. Therefore the sponsor could not
expect a premiom on the price of its product. If the supplier provides other 1. lities in
addition to the order entry system, cuscomers might well pay for those facilities. They would,

however, be paying for information or for processing time, and not for the produat.

Clearty an 108 must be justified on cost savings to the supplier and, perhaps, on fee income.
If the supplier receives some form of income from the 108, it would be considered a
separate product and would therefore have its own value chain. Part of the costs of the

system should then be borne by that value chain.

Because the 108 reduces cost both for the sponsor and the participants, it matches a cost
leadership strategy. Although vertical linkages exist with customers and the product is
80
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enhanced by the order entry system, the at ewe of a price premium makes the

i iation strategy inappropriate. The developrent of an 108 will require s fair amount
of data processing expertise - of the kind typically found in larger companies and thus
unlikely to be on the agenda of & smaller company with a focus stratcgy.
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5.26.2 Customer

Here the company's role is that of a customer using a supplier's 10S. There is a vertical
linkage between the value chains of the firm and the supplier. The major benefit 1o the
company would result from lower costs in the operations procurement support activity duc

to an improved order eatry process. Raw material inventory levels would probubly be

duced with attendant benefits in inbound logistics. The system might also suppors JIT
hasing which would fure e pert of inbound logistics aad

operations. Another factor is the switching costs which participation in the system
introduces for the customer. This cost should be set off against the benefits of participation
before the decision on whether to pasticipate is made.

Participation in an 10S as a customer will provide a company with cost savings and this
opportunity would thus be appropriste under a cost leadership strategy. In many cases,
customer participants in JOS are likely to be smaller companies and in such cases a better
strategy match might well be the cost leadership aspect of the focus strategy.

£2.7 Mal tnf, )

A company can install a number of different types of IS to improve the majatenance of its

products. They can be broken down into three categories




those which improve the triggering of the need {or maintenance;
those which provide inputs into the maintenance process; and
those which accept information output from the maintenarce process.

5.2.7.1 Triggers
Repair triggers. These wiil inform the user of the necd for repairs or maintenance. Such
13 would usually have to be built into the product during the manufacturing process. 1S

which are able to di the impending breakd of & product provide an important

vertical linkage with the customer. The castoner benefits greatly by avoiding the

breakdown of an item. I, for exampic, the item is a p aircraft, the benefits to the

carrier of it not breaking down in nid-flight are iramense. Customers will be willing 1o
pay a premium when the i3 performs such a function.

- Prevention triggers inform the use: when preventative maintepance is required, either as
a result of the passage of a czrtain period of time or when some other usage critzrion s
met. Once again a vertical linkage with the customer’s valuc chain would be created
because of the breakdown costs aveio product with such features could command
A premium price.

-« Enhancement triggers inform s when an eoh to the product is

available. Although not as vital to customer operations as repair and prevention triggers,

an IS which performs this function can provide a vertical linkage with the customer if the

b

promises to imp some ch of its operation. In such a case, the

customer will pay a premium for the facility.

in all three cases above, the produdt is enhanced by the serviee which the IS provides, and
the customer will pay a premium for it. Comsequently, the use of any of these three

opportunities will support a differentiation strategy, or a focus strategy with an emphbasis on

differentiotion.

S
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3272 Inputs
1S which provide inputs to the maintenance process contuin information on resources which

are y for the mai job. Thus an IS can schedule repair personnel, make

suggestioas #s t0 what parts should be used and vrace parts required in order to repair the

pro ul

The cost of sach a system would be carried by the servics technology development support

activity. An advantage is created within the service activity because the information provided
Yy the IS will improve the produc. vity of the maintenance function thereby reducing costs

and impr wing performance.

A vertical linkage also exists between the pany and the . The benefiry

by faster maintenance. in the case of preventative maintenance, this means thet the prodoet
will be ready for use sooner than otherwise. In the case of a repair job, the costs due to
downtime are reduced. A costomer will thus be prepared to pay a premium for a produet

with this feature.

‘The cost reductions in the service activuy and the premium price received for the product as
a result of the input I8, indicate that (his opportunity could match either a cost leadership or
& differentiation strategy. The magritude of the cost savings and the premium price would

deternine which wrategy best fits the oppo wunity.

- $.2.7.3 Outputs
Informetion from maintenance jobs can be capiured by an 1S which establishes trends on

products maintained ard the people or eqripment isvolved ir producing the produd.
Inherent design problems could be identifing and referred to the design department in order

&

to ensurs that {ature products would not be subject to the same problems.
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As ith an input stenance 18, this type of system would be considered to be the
resmonsibility of b wehnology development support activity. An output  providec
a str g linkage be. :en service technology development and operations as most o) the
beaciits of the system witl be filt in operations. The cffectiveness of workers and machines

can be guaged from the nuniber and types of maintenance activities performed on products

for which they were responsible and the problems highlighted for producti g
attention. As stated above, any desige problems can be rectified thanks to the system. This

Fmpedach

on the previous quality of production wili p bly lead to higher quality in
foture. So over fime the company’s product quality will be noted by the market and

customers will be induced to pay more for the product than for standard ladustry output.

Another advantage of such » system flows from the in _reased future quality. This will in turn

reduce costs in the service department because fower mauntenance calls wili be necessary.

Although ther are cost advantages in the use of an outpw maintenance IS, the muajor

benefit is the i ! quality imp in production and the premium value which

will be attached to the product. Therefore the differentiation strategy, or the focus strategy

«th u differentiation thrust, is the most appropriate strategy for this opportanity.

33 SYSTEMS FOR STRATEGIES

Although this section is in no way int~aded to be rigidly prescriptive, it will hopefully provide
some insights on the differemt types of systems available to support a strategy that has been

lected by a i Once again, it is stressed that the strategy should

g ¥

determine the system/s selected and no. viee a. The suggestions do not take into account
the differences in cost betwsen alternative systems which perform sieilar functions. The
analysis of costs and benefits bufore installing systems is thus Jital.
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The divtuidon below wa  cus only on the couwt leadership and diff

eause it is i that the proposed systems will be appropriate for the respective options
in the focus strategy. Comments will be made at the e 4 ¢f each sction as to its applicability to
the focus strategy.

$.3.1 The Cost Lendership Strategy

The dufinition of this strategy implies that a company intends to cut rigorously every possibl-

cost, especially in the proJuction process. So there is an extremely important trade off when IS

are purchased for manufactuiing as a result of this strategy : the savings resulting from the

purchase muest exceed the cost of the system. Systems which hwe potential spplication under

this strategy include the following :

- MRPI and JIT systems provide numerous cost savings mainly as a result of the enormous
reductions in inventory which they can achieve, Thus there are savings in space, in

i i y, and in ials handling. In addition, this type of system eases the

i rical ioad on production workers, which will reduce manpower requirements (or at least

allow personnei to be mcre profitably employed elsewhere).

CAM systems will vield large savings in labour ccsts vir @ vis manually operated macaines

but these il art be as evideat if NC machines or DNC machines are upgraded to CAM

statug. Other cost savings arising from the introduction of CAM would be reductions in
Mﬂ\ downtime, scrap and rewurk because of the finer precision of the machines and their

programmed requiremvents. If cellular man»? wtoring techniques are adopted together with
the CAM tochnology, space and flow savings will result. It should however be noted that
E . cellular facturing can be impl d withut running CAM simultaneously.

CAD packages will improwe designer efficiency. If many similar products are to be designed ,
or if the design process is extremely complicated, substaniial savings will arise.




the sponsoring of an [OS which aflow. customers to punch orders directly into the supplier's
order entry system can provide significant savings to the supplier b of a reduction in
P quis (Participation is a will also provide cost savings.)
where a company performs a great deal of maintenance on products purchased by
customers, IS which provide inputs into the maintenance process can assist in the reduction

of costs for this function.

The following systems will provide cost savings but, because of their high cost of
implen entation, are unlikely to be purchased solely for their cost saving abilities :

CIM providing for the integration of the different islands of automation. CIM would

undoubtedly provide cos? savings over an islands of ion approach, especially in

terms of the labour wiich would be required (without CIM) to transfer data between
modules. The flexible fucturing ability provided by CIM would lead to reductions in

setup costs and throughput time with commensurate reductions in product costs. However,
the cost of installing CIM would be probabl  so high that integration could scarcely be
justified on the grounds of cost savings alons,

automated storage and retrieval systems and automatic vekicle guidance systems would also
reduce labour costs but, cace again, their cost of implemsntation would be unlikely to justify
their ¢ in a cost reduction strategy.

the uswe of both trigger and output maintcnance systems can reduce the costs of the service

activicy 't in both these cases the q product enh will provide a more

substantial henefit th.s cost savings.

The suggestions above should assist a company which bas intentions of adopting a cost

leadership strategy. However the comments about CIM, AS/RS sad AVGS above may not be

appropriate for very large companies where the scale of operations might well justify the

investment in such systems in cupport of a cost e idership strategy.
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Where a company has optad for the cost leadership option within the focus strategy, it will
probably be relatively small in comparison with companies competing in an industry at a
national level. The cost of the potential sysiems would thus weigh more heavily on the

of such than on those of a larger company. The scale of operations is

P

likely to reduce the attractiveness of costly systems such as CIM, AS/RS, AVGS, 10 and
perhaps CAM. The focused would-be cost leader should probably concentrate on the cost

benefits offered by JIT and MRP/MRPII systems and certain of the less custly istands of

automation. For a smaller acting as a p

in an HOE would support this strategy.

P

£.3.2 The Diffeventiation Strategy

Where a company has opicd for the differentiation strategy, the cost of systems will be justified
on a different basis than the cost leadership strategy. Whereas for the latter the co<t of the
system must be more than offset by the savings which it wili provide, the differentiation strategy
demands that the system induces more marginal income than its total cost. Thus the cost of 3
system is not as important as its »bility to generate more ipcome by means of the special
features that it adds to the company’s products. Furthermorz, by its nature a cost leadership
strategy virtually demands that the company choosiag it is the dominant mrrket competitor
The differentiation strategy does not have the same requisement because it does not depend on
the rost of production. In fact, because the majority of customers in any market are not jikely to
be prepared v pay a premium for a superior product, the differentiated company & unlikely @,

be the major player ia its market.

OF all the systeas mentioned in this zeport, CIM is the system most likely to provide significont

Fo—

toa g pting the diffe ion strategy. ‘The Dexible facilities offered by

CIM systens wllow a company to manufsciure products of higher quslity than would otherwise

be possible, provide isation {or at least nesr isation), improv® its

15
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market wrends and customer orders, and achieve economies of scope. The market will perceive

all of these feaiares as symp ic of ior products or service. This will induce a centain

P

type of customer to pay a preminm over the price of the average product mn the industry.

Although individual islands of ion discusscd in Chapter Three will provide some of the

features mentioned above (0 a greater or jesser cxtent, the full benefits are unlikely to be
experienced unless the islands are integrated. The islands mow likely to provide suppor: for a
differentiation strategy are production planning 2od contro! systems such as MRP/MRPH and

JIT. These will tend to imp lead and throughput fime b of producti heduling,

and quality because of their underlying philosophies.

In addition 1o the islands c7 automation and CIM, the use of irigger and output maintenance

systems will also support a differentiation strategy by providing superior servicing of customers
Cough maintenance triggering and improving the product from the feedback provided by

I

The points above apply equally to the differcotiation thrust of the focus strategy and the

ket-wide differentiation strategy. Companies choosirg cither are not likely to he very large
relative to the average competitor in the industry because of the limited size of the maruet
prepared to pay a premium for a differentiated product. However if the companies sclecting a
differentiation strategy are small, they may cxperience problems in justifsing the large
investment in a CIM system. Thus many companics which have chosen a diffes entiation strategy
may well be unable to invest in CIM and have to chosse between the various options available
wmong de differcnt wheads of automation. In this case, the production planning and controt

systems are Lkely o o{far the most benefit,
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provides 2 graph
(1990) three geaeric strategics, the seven generic opportunities defined in Chapter Four, and
available to nianufacturers.

of the findings in this chapte, linking Porter’s

System Benefit/Comment
CAD designer productivity
NC machines labour reduction
machine reduction
machine reliability
CAM routing, machine w Yisation decisions
programmer productivity
ICAPP routing decisions
MRP/MRPII resource allocation decisions
inventory reductions
JIT inventory reductions
production to onder
Cellular Mfg better layout
CIM better quality products
quick fix of faulty design
. automated informatio” ¥ <
AS/RS & AVGS reduced haadling costs
Quality See Difforentiation  Fewer defects, less reworn
Section below
108 as Sponsor reduced order entry costs
Miintenance nput improved service sroductivity
Mrigger” roduce service cost
yutpat” reduce service costs

bt this is not Bkely to be a primary contributor to the sirategy.




Strategy Oipportanity System Beaedit/Corment
Differentiation | Quality ICAD more accurate spesifications
CAM machines highcr quality output
CIM automatic transier of design data
Response Times CAD automated design
ICAM programming efficiency, faster sctup
IGT /CAPP optimal routings
IAS/RS & AVGS quicker traasport of materials
yC machines quicker machining
IMRPH optimal scheduling of resources
Customisation M total integration allows for quickest
P to qui £
ICAD /CAM minunum requirement for this
iIntegration opportunity
Economies of Scope JCAM and automatic machine setap vital
AS/RS & AVGS
Maintenance ~pair Trigger prevents breakdown
ntion Trigger need for proventative maintesance
h Trigger updated product availabulity
nput Qucker maintenance of products
Kutput improved future product quality
Focus Cost Savings CAD designar productivity
Cost Leadership) INC machines labour reduction
machine reduction
machine refiability
M routing, machine utilisation decisions
programmer prodactivity
APP reuting decisions
P/MRPII resource allocation decisions
inventory reductions
T inventory reductions
production to eder
KCellular My, better layout
108 a5 Participant reduced procurment costs
Maintenance put improved service productivity




Strotegy Opportunity Systemn Bencfit/Comment
Focus Cuaality ICAD more accurate specifications
(Differentiation) ICAM machines output

I automatic trancfer of design data
Response Times ICAD automaated design

CAM programming efficiency, foster setup

IGT/CAPP optimal rontings

JAS/RS & AVGS quicker transport of materials

INC machines quicker machining

MRFPTI optimal scheduling of resources
Customisation CiM might be too expensive for strategy

ICAD/CAM minimum requirerent for this
Soonomies of Scope JCAM and automatic machinz setup vital

JAS/R8 & AVGS
Maintenance epair T prevests breakdown

icn anr need for preventative maintenance
pdated product availability
Input quicker maintenance of products
Output improved future product quality




CHAPTER SIX

CONSIDFRATIONS FOR APPLICATION

“The challenge is not technological; it is menagerial* Jelinek & Goldhar (1984,

Previous chapters have provided suggestions regarding the most appropriate manufacturing

information systems given a defined corporate strategy. However, the implementation of

systems which are Lound to rep a significant § for any pany should not be

regarded mcrelv as a production project but rather as a company-wide project. A carefuily

structured plan is required to achieve success. This chapter identifies a number of factors to be

idered when planning the b of such systems.

6.1 TOP MANAGEMSNT TO INITIATE DEVELOPMENT

As stated above, a project of the type contemplated here cannot be viewed as the respouasibility

.

of

ing only. If it is y to shape the production function to support a defined
corporate strategy, production management cannot be expected, or indeed allowed, to bear the
brunt of the seccess or failure of such a programme. Indeed, the thinking of personnel
throughout the company often has to be altered radically before a competitive strategy of the

type suggested by Porter (1980, can be successful.

s up to top management to initiate and monitor 3 programme to develop and implement 18
in the manufacturing function. Their insight into the strategic reasons for the system and the
potential effect on the company of success (or failure) makes their participation in the
programme vital. Only top management has a a sufficiently broad perspentive to decide to

appropriate level of manufacturing system. It is only top management which has the political
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power in the organisation to forge the partoership of cngineering, £ g,

data p ing and marketing p 1 ¥ to make a success of the programme. Only

the word of top management has sufficient power to force certain employess 1o sup-ort the

programme despite any misgivis they might have. Rather than being viewed @ a

manufacturing or computer project, the programme should be seen (and advertised to
ph a5 2 manag philosaphy { Appleton, 1984).

62 AN EVOLUTIONARY PROCESS

At the price waich a company might have to pay fo a CiM system, one might expect that the
supplices would arrive with the hardware boxes, connect 2 few wires and then the beneiits
would start to flow. Nothing could be further from the truth. Successfui installation of CIM
involves a great deal of effort. Myriads of data have to be input, costs can be expected (o
increase before they decrease (Huber 1987) and many temporary setbacks will be experienced.
The truth is “you canncy buy CIM; what you can buy are islands of automation, integrated by a

b1 30" (Appleton. 1984).

The achievement of full integration usually requires a step by step evolutiocary process. Success

is imyp ifa pany tries fo “leapfrog’ a y stage on the route to integration. For
example, to install MRP successfully, inventory records must be 95% sccurste and billy of
materials 98% accuraie. Although a company may have been operating perfectly with lew
accurate records and thers may appear to be 00 payoff for the coat of the incrtased arcuracy,
the immediate installation of an MRP systeen will producs suboptimal resuiic o1 best, No steps

can be loft out (Meredith & Hill, 1987).

It is suggested that 3 CIM be planned a5 a phased imp The Ingzrsoll Milling
Machine Co’s projuct startud with the use of 5 CAD pockayge and catabase. When that was
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running successfully, the next systemn was instalicd, cte. Now the CAD database drives an
incyrated flexible mavafacturing system (Huber, 1987). An incremental project allows
management to control the process and ascertain that each phase has been satisfactorily

would i s massive inforraation

age

completed before embarking oo the next. M:
averingd if the whole sroject were run in one fell swoop. They would alm~e' ~_rtainly find it
weli-vigh impossibe to control the project with any degree of certainty as to the outcome. The
overall direction of the project can also be debated after each phase and altered if necessary,
this could save 1 grest deal of money if the altornative was that the whole (wroeg for the

V) BYST i Was P d at ouce,

P

The discussion above has been based on e P that the p in question is

plansing to install a CIM system from scratch, Obviously companies airesdy on the path to
CIM should adopt a phased approach for the same reasnes advanced above.

6.3 BENEFITS OF PREPARING FOR AUTOMATION

A company wlich intends to imstall an automated production system might well employ a

manufacturing tochnology of older descent than that described in this ,eport. The philosophy of
two technologies is bound to differ and one of the differences is likely to be the way the

production line is set up. The emphasis of the new technology is on reduced product flow and

concepts like cellular facturing. R ion of the Fctory floor per se will lead 1o

v kable benefits : Meredith (1987) states that & nucrher of companies, in reorganising for
d facturing results to the cxtont that they decided thai automation

pr

was unnecessars. This point will be of special interest to smaller companies which may lack the

resourees to dnvest in CIM but wish to imp the facturing function. This point

underlines the fact that the IS discussed here are not ends in themselves but merely tolbs of the

end : the corporate strategy.
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6.4 THE EFFECT OF DIFFERENY MANUFACTURING PEOCESSES

Throughout this report a production process involving machining of parts has been assumed.

Obwiously many f; rur operations that are pietely different 1o this stereotype.

Many production processes will have po need of a CAD system, for example. This does not
imply that the discussion above would bave nJ reb to such a Manvfacturing 18

and CIM can be applied fully in any f: ing operation ( that the system

i justific 4 by the henefits gained); they simply noed to be tailured o the type o operation. For

ple, sll types of facturing operation could apply the scheduling und investory control

supplied by saa MRP I sysicm. Once again, the point is that the technology supports rather than

pplies the philosophy © all production d could inprove their flow lines even if

P

computers ure aot involved.

65 COST BENEFTT ANALYSIS

Before making an investment decisi garding £ g 15, the avpenditure cught to be

justified. The usoal method of performing a cost benefit analysis is the ducounted cash fow
approuch involving aralysis of cash flows in and out of the company as u result of the
investment. The timing of the flows is taken into account by using the so-called hurdle catz

usually the firm’s cost of capital) as a discounting factor,

Faplan (1986) reporis a growing dise whantment with thir model because of its apparent
inahility to deal with proposed investmen s in CIM systems, He suggests that the problem does
sot s much fie with the mndel but rather with the way that it & zpplied b ClMotype

investmonts, He makes the following vom« s




|
%
i
|
%
H
¥
|
|
!

o

com; anies tond to use an wnmecessarily bigh hurdle rafe rather than the project’s
oprortunity cost of capital (the return that could be receved frovn the market for
wvestment in projects of similar risk). An unreasonably high discount rate also peialisss a
CIM project beeause of its long term nature.

he "m0 rwestment” option in (be appreisal assumes a confivuatis  of corrent turnoeer. In
many c.5cs this is mappropriate because sone competitors are dkely to kovest in the now
technology aud benefit at the expense of the firms which do not.

4, P

many have an | approval p y of vedain

semiority have the awthority to approve expanditure up to a certain celling. The result is
often that a number of snall projects whose cost (coincidentally) is just balow the ceiling are
approved discretely. This 2 siost certain to lead to subopt aal manufactusing processes.
many costs which would be incorred as a resslt of oo project anc w wwhoded in the
analysis because they may be writton off for imxation purposes in the yewr in which they
arise, Irems of expenditure such as softw.re development, site preparation and personnel
training must be included in the inve..ment apprasal caleulation,

# costs are expected o increase in the carly stages of implementy un, this should be taken
into sccount in the analysis,

benefits wiieh are difficelt to quantify are often simply not taken into .ccount in the cost
benefit analysis. To wse zero ws the expected benzfit resulting from better quatity and
Bexibility, and reduced floor space, isvertory ks and throughput iime may be prudent but

& is certainly not more sccurate thas o sensibl estimate.

Jelinek & Goldhar {1984) add a further point : often the d d cash flow caloulation xkes

inwy aceo unt only the benefits during the Lic wpan of a single product or range of products. By

implicatior, 3 jovestment ceases to exist theresfter. This trap should be avoided wien

analjsing 8 UM system because the fexibuity of the system promises life after the fiest product,

and Juture eubancements tu the system will increase the value of the existing base.
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The point which should always be borne in mind when a cos: benefit analysis of proposed IS in
manufacturing is performed is thet this type of project cznnot be treated in a simplistic way.
Creative thinking will have to be used in order that all the costs and benefits are reilected in the
final calculation. The complexities should be addressed rather than avoided : even i the
sumbers representing some costs and benels are not sbsolutely correct, they will reflect the

outcorae of investment better than i they were ignore”

£6 COMPETITION

Much of the discussion in this report has centred on the cffect of manufacturing IS on the
compary wistalling them. The picture might weil have been presented as though the company
“vere operating i & givea competitive vacuum : surrounded by caring competitors who looked
on kindly whils compotitive advantage was wrested from them. This is obviously not the case.
Each company op g in & p lar market will be doing its utmost to become more

profitable. There are a number of points relating to peti which a p
contemplating utilising more advanced manufacturing systems should bear in mind,

6.4.1 First Mover Advantages

Certain competitive moves will provide susta_sable first movur advautagss. For example, an
industry might be sotorious for poor production quality. The first competitor to sup ™
consistently high quality products will win, and keep, market share. A company should search
hmwmmvﬂm ble first mover advantag,




6.62 Stay Abead

In other areas, a competitive move will provide temporary first mover advantages, A product
cilancement marketed first will win some .ales but is unlikely to retain customers if
competitors reply with a product of similar quality. To retain those custumers 2 company must
avoid resting on its laureis but rather work oo further enhancements. By ensuring that it is
always (at least) one jump ahead of the competition, a company should be able to win a higher
share of the market.

653 Second Best?

If & competitor makes a strategic move which gives it a first mover advantage, what should a
company do? The answer is based on the company's strategy. Perhaps it dues not to meet that
competitor head on. However, if the strategy is to compete directly with that competitor, the
company should attempt to match ihe move. If the first mover advantage is sustainable, the

move to mait the will hopefully allow the company to avoid further loss of market

share. If it is not sustainable, matching ibe move should restore parity - unless the competitor
has plunned forther moves as suggested in the previous section. The company thus matches the
competitor with no thought of extra profit; only reduced future losses. It should be noted that in
some cases matching the competitor will not r=quire a company to match the technology used.
Howewer, in moves which require, say, flexible manufacturing, the competitor's technological

i must be had

Information systems in fi g provide opporteities to win compotitive

MAmﬁthkmdmem&mwﬁaimﬂu&mm
also on what competitors could schieve. A decision not to reap Lenefits might turm out to be »
desision to incur losses,




6.7 EMPLOYEE CONSIDERATIONS

Tt vamployees who will drive the new system within the manufacturing function are vital to its
success. Traditionally, many people who work in manufacturing are suspicious of change and
are content to continue with operations which are working well for them. A major effort is

quired to the resi te charge which is bound to occur. As meationed sbove,
top management can play a role in motivating employees by being seen to be sponsoring ihe
p.oject. The aims of the project and the benefits of success should also be clearly spelt out .
employees in all departmeats. The fact that the project will involve all functional areas and also
the supporting strategy behind it should be stressed so that there is no temptation for staff o
think that the progr affects manufacturing only.

An imp ideration for top g1 is tho avainability of suitably qualified peopic
to manage the project. Manuf; ing is nt perceived as the most ive career area and is
not paid sufficient ion at most uni ics. Consequently few people are available with the

diverse skills required for such a position. Personnel with some of the requisite skills might weil
have to be "head hunted® out of marketing, finance or data processing. Motivating such people
might not be as difficult as it would seem at first glance : the recognition of the strategic role of

facturing in the s b is fikely to pr the position of masufacturing

within the . npauy and provide attractive career paths to capable people.

68 DISASTER RECOVERY

When a company is running a CIM system, the fy ng operation is totally dependent on
the IS which drive it. Surprising as it may seem, “smoke and rubbie® (Stamps, 1987) (to use the
commonly-used phrase in the computer disaster recovery industry) may not actually pose too
ok of o threst w0 uf; « if the computer is in that state, the probability is that the

N




rest of the plant will be too. However, a prablem which disables the compute: while the rest of
the factory is in perfect working order could prove 1o be a major disaster.

A data pr ing sol 0 such p ] problems is to plan to move the computer

operstion to & backup site. In the case of CIM, however, uniess the data communications
between the {actory and the backep site are perfected, the computer prorussing needs to be
performed at the vsual site.

A possible, but costly, solution would be to bave both hard and softy ppli
backup configurations within » specified turnaround time. This suggeston could
cestainly not be justified in most panies b of the exp of such a contract.

Consequently, there ic a need for some other plan with costs pitched at the app opriate risk
level. The important thing is that 4 gnise the risk of comp {function and
plan bow to deal with it.




CHAPTER SEVEN

CONCLUSION

From the previous chapters it is clear that benefits are available to companies via the
use i inf sysiems in facturing. The pivotal role which manufacturing can play in
a company’s i is becoming i ingly well-und d and & corp ive would
ignore such benefits st his peril.

This report has applied Porter’s (1985) model for analysing competitive advantage via the use of
the value chain in an attempt to specify the most ive opp i ilable 10 a company
considering the use of infe stoms in ity production p It has further linked

Porter's (1980) three generic corporate strategies to those systems most likely to support the
chosen strategy. A vital consideration when identifying the IS to be implemented is that they
should support the competitive strategy of the company. If the systems installed do not
specifically support a company’s strategy, although some advantages might accrve to the
company from their use, thr returs ca the (usually sizeable) investment in the systems may well
be less than an alternutive which does support the company’s strategy.

Of the two general sirategies for competitive advantage, the differentiation strat~gy is best
supported by CIM systems, /heress the cost leadership strategy is supported by the appli

of selected “islands of automation”. This is mot a prescriptive view, however, as the
idiosyncrasies of different fypes of menufacturing process and of individual companies may well
Tead to different conclusions than those suggested above. Taerefore it is y to perfy
some form of cost-benefit analysis on any proposal for imph g an IS in f g
in order 10 uscertain is appropristeness for the competitive strategy chosen for the company.




Despite the sttractive prospects which iS in manufacturing might offer, a cost benefit analysis
may well show that the stafus quo is actually preferable to the imph ion of such costly
systems. A possible recipe for manutacturing disaster is the “technology-driven® process where
each time the latest development in the area is unveiled, it is purchased simply b it is the
most modern system available. Failure to address the specific strategic needs of the company

could ture such a system into a corporsie millstone. Although this is true for all computer
systems, it is especially true for those applied in manufacturing because of their high cost and

the imp of the production process to the operations of the average manufactusing
company.
This warsing is not inteaded to dissuade corporate ives from ining the p ial use

of manufacturing IS but rather to sound a warning as to what can go amiss. Ind sed, neglect of
the possibie benefits from cuch systems could also prove to be a coeporate millstone, If
competitors are reaping massive benefits from their manufacturing 1S, they are likely to
increase their market share at the expense of the laggard company.

What is required of a company & a coid, hard look at the facts of the IS available in its area of
operation without starry-eyed wonder at the amazing feats of the latest technology but with a
determi to remain und d by the technological ds which installation might

make on the company. Although not necessarily appropriate for every manufacturer, IS in a
L ducti could make an enormous addition 1o its profits. Failure to

pany’s p T

recognise and act ou that potential can oaly lead to future enormous profit increases for a

company’s competitors.
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