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Trade-Offs? What Trade-Offs?
(A Short Essay on Manufacturing Strategy)

Executive Summary

"Is there a way to avoid trading off one capability for another in manufacturing?" is the question

posed by Ferdows & De Meyer (1990). Although the traditional theory of manufacturing claims

that this is impossible, Ferdows & De Meyer conclude the opposite using data from the 1988

European Manufacturing Futures Survey. They propose a "sandcone model" to explain how

capability improvements can become cumulative, so that e.g. quality improvement programmes

can facilitate a cost efficiency increase.

Although the sandcone model represents an important departure from the traditional theory of

trade-offs, it still has several limitations: it is manufacturing-driven and inward-looking rather

than market-driven and outward-looking; it suggests that quality always comes first, then de-

pendability, then flexibility, and finally cost efficiency; and the competitive priorities used in their

model are ill-defined (as in most writings in the field).

In this paper we extend Ferdows & De Meyer's model and suggest an alternative paradigm,

which removes these limitations. We first propose using three classes of competitive priorities:

cost-based, quality-based, and time-based, as a start to better definitions. We suggest making a

distinction between competitive priorities and competitive necessities, criteria which must be met

in order to compete. We finally suggest that there is a dynamic hierarchy in these competitive

priorities and necessities, and show how first, e.g., high quality can become a competitive necessity,

then high speed, and finally also low cost, leaving human resources as the only possible source of

competitive advantage. We present our paradigm in the form of an analogy with a tidal wave of

competition, washing away the sandcones of ill-prepared firms.

The paradigm suggests that knowledge workers will become all-important in manufacturing in-

dustry, and, taking the reasoning to an extreme, that manufacturing will eventually no longer be a

source of competitive advantage. The paradigm fits in nicely with the well-known product/process

life-cycle matrix, and suggests the existence of a competitive priorities life-cycle. In both cases a

firm can escape the force of competition by choosing a market niche.



Trade-Offs? What Trade-Offs?
(A Short Essay on Manufacturing Strategy)

1 Introduction: the traditional view

The traditional view of manufacturing strategy is that manufacturing performance is measured

along five clearly discernable dimensions: cost, quality, dependability, flexibility, and inno-

vation (Hayes, Wheelwright & Clark, 1988). This performance depends on the firm's manufac-

turing strategy which consists of a number of structural decision components (the "hardware"

of a firm: capacity, location, technology, and vertical integration) and infrastructural decision

components (the "software": human resource management, quality control, production planning

and inventory control, information management, performance measurement, and organisational

structure). For a long time, it was generally believed that the five competitive priorities should

be traded off against one another. "Quality requires a cost premium" and "flexibility hurts de-

pendability", are but a few examples of trade-off thinking. This paper revisits the competitive

priorities, puts them in a different, more customer oriented perspective and suggests an alternative

dynamic framework for explaining sustainable manufacturing excellence.

We first discuss the usefulness of the five competitive priorities. Customers will, all other things

being equal, always prefer lower cost to higher cost. An often cited example of the recognition

of quality as an important competitive priority is mentioned in Garvin (1987). In the volatile

semiconductor market, where the Japanese manufacturers were becoming stronger and stronger,

differences in quality between US-made products and Japanese products were astounding, as

Hewlett-Packard found in 1980 after testing 300,000 chips from three US and three Japanese

manufacturers. At incoming inspection, the US chips had between 11 and 19 failures per 1.000

units, which contrasts sharply with the zero failure rate achieved by the Japanese chips.

Customers will also prefer firms that are dependable, i.e. firms that deliver the right goods in

the right quantity at the time agreed upon. Dependable delivery, even at very short notice, is

a requirement for suppliers of automobile manufacturers. Most car makers work with the Just-

In-Time system and expect their suppliers to comply; any supplier who cannot reliably meet
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demands within a matter of days is out of business.

Buyers also appreciate flexibility in their suppliers: they sometimes want to change their order

after having placed it, e.g. by requesting more units of the same product (volume flexibility) or

by changing specifications slightly (product mix flexibility), without this having consequences for

delivery date or price. Fashion stores and book sellers, having placed an order for a line of sweaters

or a new novel but finding that the first lot is selling much better than expected, will not enjoy

hearing that delivery of follow-up orders will be substantially delayed.

Innovation is the most recent addition to the list of competitive priorities. The ability to

introduce new models faster than the competition is also seen as a competitive advantage. It was

Honda's ability to introduce or replace 113 models in 18 months, against Yamaha's 37, that won

them the motorcycle war in Japan (Stalk & Hout, 1990) and enabled them to hold their position

as the world's largest motorcycle manufacturer.

It is generally believed that, in order to be competitive, a firm must direct the majority of its

efforts towards one or two of these competitive priorities. This is the well-known concept of focus,

introduced by Skinner (1974). It implies that one cannot possibly be an excellent performer on all

five competitive priorities simultaneously. Since then, many writings on manufacturing strategy

have generally revolved around the trade-offs between the five competitive priorities, without

questioning whether such trade-offs were indeed still present. The subject of this paper is exactly

a critical review of these trade-offs.

The main question, according to Skinner, is "How can we compete?" This has often been mis-

understood and taken to mean "Which single competitive priority should we focus on?" Authors

have frequently taken the title of Skinner's article The Focused Factory too literally. They as-

sume that strong trade-offs exist between the five competitive priorities and that each firm and

each factory should be focused on exactly one competitive priority. Trying to compete on more

than one competitive priority would cause confusion and inefficiency. Even Porter (1980) warns

companies not to get "stuck in the middle" (between low cost and diversification strategies).

Hill (1989) is one of the few authors who do not strictly follow the traditional trade-off model. In

brief, he distinguishes between qualifying criteria and order-winning criteria and suggests
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that manufacturing must meet the qualifying criteria in order to enter or to stay in the market.

This will not win orders, but only prevent a company from rapidly losing orders to its competitors.

Once these qualifying criteria have been met, manufacturing has to turn its attention to ways in

which orders are won. Hill's model differs from the traditional trade-off model in two ways. First,

he introduces the concept of a minimal threshold to be sustainable in business, arguing that

providing an outstanding service on one or two of the five competitive priorities is of no use if

performance on the other competitive priorities is below the minimum level required by customers.

Designing a car to go from 0 to 100 mph in less than 10 seconds is useless if rust drives it to the

scrapyard in under 3 years.

The second important aspect of Hill's model is that it is explicitly consumer oriented, in contrast

with the traditional trade-off model. Even if our car manufacturer did learn his lesson and got rid

of his rust problem, and met any other qualifying criteria to compete in the market, he still runs

the risk that there is simply no demand for high-acceleration cars. Hill recognises this danger by

using the term order-winning criteria. In our example, high acceleration might simply not win any

orders. In fact, Hill exchanges the inward-looking view normally associated with manufacturing

for the outward-looking view characteristic of marketing.

Ferdows & De Meyer reject the traditional trade-off model, and suggest a different construct.

They observe, using data from the 1988 Manufacturing Futures survey (Ferdows & De Meyer,

1990), that some manufacturers seem to be able to achieve better performance on many, if not all,

of the competitive priorities (cost, quality, dependability, flexibility, innovation). As mentioned

before, this was not considered to be possible in the original model, but we repeat that we believe

that Skinner's original idea has been misinterpreted, and that he did not mean overall good

performance to be impossible. We believe that focus, in Skinner's terms, simply means deciding

on what importance weight to assign to the five competitive priorities such that the resulting

vector is uniquely defined and dearly outlines manufacturing's mission. If that is the cage. it

becomes so much easier to align the components of manufacturing strategy (the hardware and

the software) with it.

Ferdows & De Meyer observe that quality improvement programmes often lead to cost reduction,

hence that the cost-quality trade-off is an illusion. Similarly, increased dependability can lead to

increased flexibility. A firm which is entirely dependable and has its process well under control
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may find it easier to meet a sudden change in an order than a firm which already has enough

difficulties delivering its regular orders on time.

One of the reasons Ferdows & De Meyer suggest to explain their observations is emerging new

technology. Some time ago there was indeed a clear trade-off between cost and flexibility; remem-

ber the famous statement attributed to Henry Ford: "the customer can choose any colour (Model

T Ford) he wants, as long as it is black." It did cost a lot of time and money to change over

dedicated hard automation to produce another model. Standardisation and economies of scale

were the magic words. Nowadays, with the introduction of flexible automation, this trade-off no

longer holds. Automobile assembly lines are nearly fully automated and can produce virtually

any mix of different types of cars without losses in efficiency. The economic order quantity has

been reduced to one, in fact one almost never produces the exact same car twice.

The other reason, suggested by Ferdows & De Meyer, for their observation that some firms do

well on all competitive priorities, is that "the different capabilities have been cumulative and not

the result of compromises and tradeoffs" (p. 4). Using the Manufacturing Futures Survey data

they find that more firms attempt to simultaneously improve their performance on more than one

competitive priority than would be expected using the traditional trade-off model. This causes

them to seriously question the trade-off theory. They propose a different model, their cumulative

model or sandcone model. According to this model, attempts to improve performance on the

competitive priorities should be organised in such a way as to be cumulative, reinforcing rather

than replacing one another. They view quality as a precondition to all lasting improvements in

manufacturing performance. Once the groundwork for quality has been laid, a firm can begin

to also direct some attention to dependability, while at the same time continuing to expand

its quality improvement efforts. Next, while still increasing the efforts to concurrently improve

quality and dependability, flexibility improvement (called speed in Ferdows De Meyer (1990))

should he added to these efforts. Finally, while all the previous efforts are still expanding at

increasingly higher rates, cost reduction programmes can be introduced. Note that innovation,

sometimes considered the most important competitive priority of the future, is part of flexibility

in Ferdows & De Meyer's model.

Ferdows & De Meyer's findings clearly suggest that the competitive priorities are not mutually

exclusive as implied by the traditional trade-off model. Instead, there are direct and indirect
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relationships between the competitive priorities (quality improvement can directly lead to cost

reduction, high dependability can indirectly enhance flexibility). These relationships are valid in

a particular direction only. As Ferdows & De Meyer note, for example, it is obvious that cost

reduction need not lead to quality improvement.

2 The sandcone model

Ferdows & De Meyer like to depict their model as a sandcone with different layers (Figure 1).

In their sandcone analogy, the sand represents improvement programmes. The finest and driest

sand will represent cost improvement programmes, the slightly firmer but still fine sand stands

for flexibility, dependability is symbolised by damp and reasonably firm sand while solid wet sand

represents quality improvement programmes. It is clear that any sand poured on to a higher-level

improvement programme will only stay in place if the layers underneath are sufficiently solid

and well-developed, whence the choice of analogy. Pouring some heavy "quality sand" on top

of a cone of fine dry "cost sand" will flatten the cost cone, squashing it into oblivion. This is

the intention of the analogy: starting a quality improvement programme after a cost reduction

programme will annihilate the cost reductions achieved. The sandcone analogy suggests starting

with a pile of wet sand, to lay a solid foundation: a quality improvement programme is considered

a solid foundation for improvement programmes in other areas. Once a solid pile of wet sand

has been made, one can start pouring on some slightly less wet and heavy sand, symbolising

that improvement programmes in dependability can be started but only in addition to constantly

expanding quality improvement programmes. Similarly, flexibility improvement can be worked

on when the quality and dependability improvements are sufficiently advanced, but in order to

preserve a solid basis, the amount of effort spent on quality improvement must still increase. It

is clear that if the fine dry cost sand is put anywhere else than on top of the cone it will 1w

wasted: do not work on reducing costs until quality, dependability and flexibility improvement

programmes are already well under way.

The sandcone model is dynamic in nature, in contrast with the traditional static trade-off

model, in that it describes how firms should direct their improvement programmes over time.

One of the important assumptions underlying the sandcone model is that the firm under con-
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sideration is operating without slack. It is clear that a firm with slack in its processes can in

some circumstances achieve a lasting cost reduction without impairing its performance on the

other competitive priorities. We will henceforth assume that we are dealing with so-called "lean"

organisations.

We agree with Ferdows & De Meyer that the traditional trade-off model is no longer valid in

today's highly dynamic and global competitive environment. The sandcone model, besides of-

fering a natural and elegant pictorial analogy, constitutes an important step towards explaining

manufacturing performance. We see at least four reasons for this.

• The first major contribution of the sandcone model is that the traditional model of antag-

onistic competitive priorities is replaced by a protagonistic model in which it is no longer

necessary to give up on one competitive priority in order to be able to fully concentrate on

another.

• The second contribution by Ferdows & De Meyer is that they suggest a hierarchy and

reinforcement between the competitive priorities. They suggest that quality comes first,

followed by dependability, flexibility, and then cost, in that order, and that improving lower

levels such as quality reinforces efforts on higher levels such as cost.

• A third contribution is the recognition that the narrow interpretation of the concept of focus

is not correct: firms can and must compete on several competitive dimensions concurrently.

• Finally, a fourth contribution of the paper is that it provides some empirical support for

the sandcone model, a fact which unfortunately is all too rare in manufacturing strategy

literature.

In the remainder of this section we explain why, although we consider the sandcone model to be

very valuable, we would like to take the arguments a step further.

First, it is unlikely that firms will always have to continue to spend increasingly more effort on

improving lower-level competitive priorities in order to be able to achieve moderate improvements

in higher-level competitive priorities. The sandcone model suggests that a firm should continuously

increase its total improvement efforts over time. It seems more logical to get the train rolling and

sustain the effort, i.e. don't slow down, rather than continuously increase effort as the sandcone

analogy might suggest. We are therefore more inclined to follow Hill (1989) in suggesting the
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existence of qualifying criteria. Meeting these criteria is sufficient to enable a firm to compete,

and above the qualifying levels a firm may decide for itself which orders to win and how. The

difference is more fundamental than one might realise at first sight since the traditional inward-

looking view of manufacturing literature is replaced by the market-oriented concept of winning

orders.

Second, Ferdows & De Meyer place quality, dependability, flexibility and cost in a strict order.

We believe that the order and the relative importance of the competitive priorities is market-

dependent: firms operating in a cost-competitive environment may not survive if they first spend

a large amount of effort on not directly relevant competitive priorities as flexibility and depend-

ability, or on improving an already sufficient level of quality.

Third, Ferdows & De Meyer use the traditional but rather ill-defined competitive priorities cost,

quality, dependability, and flexibility, including innovation under flexibility. We have already

noted that particularly the last three competitive priorities are strongly interrelated: higher de-

pendability often facilitates higher flexibility, whereas high flexibility is a step towards enabling

more innovation. The latter can be seen by considering a modern, highly flexible automobile

factory, where the assembly line is nearly fully automated. Introduction of a new model is sig-

nificantly easier than it used to be. Designers use sophisticated computer aided design (CAD)

techniques, supplemented by computer aided engineering (CAE) tools for testing the design (com-

puter prototyping) and computer aided manufacturing (CAM) facilities to translate the computer

design into machine instruction programs which convert the design into a physical product. Flexi-

ble automation, by being reprogrammable, removes the need to design an entirely new production

line for each new model, thereby cutting back the time-to-market for a new model and significantly

reducing upfront capital outlay. Flexibility thereby enhances innovativeness. It is because of these

complex and situation-dependent interrelationships that we believe that, a different classification

of competitive priorities is more appropriate, as we suggest in the following section.
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3 An alternative paradigm

In this section, we propose a paradigm which follows Ferdows & De Meyer in rejecting the tradi-

tional trade-off model and removes some of the limitations of their sandcone model.

We observed above that the traditional distinction of the competitive priorities into cost, quality,

dependability, flexibility and innovation is not an entirely satisfactory one, partly due to its being

ill-defined. We note in passing that the discipline of manufacturing strategy is not helped by the

poor definition of its important concepts. In many cases it is left to the reader to guess what an

author really means by quality, flexibility, speed, etc. Some semantic work is definitely needed

very urgently.

We suggest that the three essentially different competitive priorities are quality, cost and time.

This is in line with the growing attention given to time as a new source of competitive advan-

tage (see e.g. Stalk & Hout (1990)), and it provides a much clearer classification of competitive

priorities. It is, after all, general knowledge that time is money.

We define these competitive priorities as follows. We use Taguchi's (1986) definition of quality

(p. 1):

"Quality is the loss a product causes to society after being shipped, other than any

losses caused by its intrinsic functions."

Taguchi restricts loss to two classes: loss caused by variability of function (when a product does

not perform as well as it should, like clothes losing their colour after being washed), and loss caused

by harmful side effects (e.g. in medicine, an excellent sedative can produce terrible side-effects).

Not all loss is considered a quality problem: alcohol is meant to he intoxicating. and the problems

caused by drunks are therefore not due to a quality problem in alcohol, but to the ethical choice

made by society in allowing the use of alcohol. Bread knives are another example of this: they are

intended for slicing bread, and the fact that they can be used as lethal weapons does not affect

their quality. A car, on the other hand, causes a loss to society if it does not perform as it should,

e.g. if it breaks down very often. When its economic life is over, a car is added to the already

enormous scrapyards found everywhere, thereby damaging the environment and causing more loss
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to society. This illustrates one advantage of Taguchi's definition: environmental consequences of

a product, which are becoming increasingly important, can be captured in the concept of quality.

We define the cost of a product to include all explicit costs a product causes to the customer,

including costs involved in discovering the existence of the product, the costs involved in ordering

it, the costs of receiving the product, the costs of using the product and the costs of disposing

of it after use. In the automobile example: if the manufacturer mentioned earlier is only a small

firm, it will have to realise that customers will need to spend more effort to discover its existence

to enable them to consider purchasing the car. Some car manufacturers offer a drive now, pay

later policy, thereby in fact creating a negative ordering cost equal to the interest savings gained

by the customer. A car which accelerates from 0 to 100 mph in under 10 seconds will presumably

consume large quantities of fuel, thereby increasing its operating costs. Finally, when the car is

no longer useful to the consumer, he or she must dispose of it, rather than let it rust in the back

garden. This also involves costs which may depend on the model.

The third and last competitive priority we distinguish is time. Time encompasses the traditional

competitive priorities dependability, flexibility and innovation, which can easily and unambigu-

ously be defined in terms of time. Dependability is the proportion of all orders delivered at the

agreed time (which includes at the right place and in the right quantities). Flexibility is the

responsiveness to customers, the time needed to respond to a customer's demands or changes in

these demands. Innovation is the number of new products introduced in any given time. Many

examples can be found (e.g. in Stalk & Hout (1990)) of drastic improvements in time-based per-

formance. Toyota was dissatisfied with the response time of a supplier, who needed 15 days after

arrival of the raw materials at his factory 'to turn out a component. Toyota went to work, and

managed to reduce the response time to 1 day. Firms that have reduced their lead times so

strongly no longer face the problem of having to forecast sales far into the future: rather than

producing to forecasts which often turn out to he far from accurate. they can produce to order.

providing their customers with a much more reliable and flexible service.

Time-based innovation is also recognised as a powerful way to compete, as we saw in the Honda-

Yamaha example. Stalk & Hout (1990) mention some benefits of being a time-based innovator:

taking the position as a technological leader, being able to ask a higher price because the product

is newer and more desirable, and the ability to set standards by being the first with innovation
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and to use market response to establish the standard. To see how important this last factor can

be, recall the earlier days of video recorders. There were three different systems: the VHS system,

developed and backed by several Japanese manufacturers, Sony's Betamax, and the V-2000 system

developed by Philips. The VHS system, often considered technically the inferior of the three, was

introduced with aggressively low prices, allowing the VHS group to win market share quickly;

potential buyers noticed that VHS was taking market share from the two competing systems,

and therefore considered VHS a more sensible investment. VHS has by now become the world

standard. Sony and particularly Philips have suffered heavy losses and corporate traumas when

they were forced by the market to join the VHS train.

We believe that there is a dynamic hierarchy of competitive priorities, which distinguishes

competitive necessities and competitive priorities. The competitive necessities are equiv-

alent to Hill's qualifying criteria, and can be viewed as "thresholds of excellence": a firm has

very little chance of surviving in the marketplace if it cannot meet the standards set by these

competitive necessities. The hierarchy is dynamic because over time, as products and processes

mature, more and more competitive priorities will become competitive necessities. An entirely

new product has no competitive necessities at all, any firm can compete in such a market, as-

suming that barriers to entry, such as high initial capital investment, can be overcome. After

a while the product design standardises and high quality becomes a competitive advantage. As

the market matures, consumers come to expect high quality in the product, so that quality is

transformed from a competitive priority into a competitive necessity. We already mentioned the

car that turned to rust in three years: not too long ago, this was not uncommon for cars, but

nowadays manufacturers have to offer up to ten years guaranteed rust-free driving in order to

stay in business. Anti-rust treatment used to be a competitive advantage for car manufacturers,

nowadays it is a competitive necessity.

As the market matures even more, the time-based competitive priorities also become compet it ive

necessities. In the high-volume car manufacturing world, dependable Just-In-Time delivery is the

accepted standard, and any supplier who cannot meet this standard has no chance of competing.

We mentioned the Toyota supplier whose response time was reduced from 15 days to 1 due

to Toyota's reorganising the supplier's manufacturing organisation: it was either reorganise or

forget about supplying Toyota. For another example, consider the personal computer market.
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When small "personal" computers first entered the market, they were frequently of poor quality

(many defects, some structural), supplied by highly unreliable firms (due dates were frequently

missed by several months), with no flexibility (production capacity was often fully utilised), very

slow in innovation (introducing a new model personal computer could easily take five years).

Above all, the personal computers were extremely expensive: the price-performance ratio has

drastically reduced over the years. Gradually, as personal computers were increasingly used in

business, customers came to expect a high level of quality; so-called "IBM compatible" PC's,

which could run only half of the software developed for IBM PC's, not an unusual phenomenon

at the time, were no longer tolerated. Presently, the ability to deliver quickly and on time is

becoming increasingly important.

The US industrial door market example shows the importance of flexibility and how it has almost

become a competitive necessity. The industrial door manufacturers, faced with an almost infinite

variety of width, height, and material combinations, historically had needed almost four months to

supply doors that were out of stock or customised. The Atlas Door company became the market

leader within 10 years by being able to respond to any order within weeks. Already, Atlas has

replaced the leading door suppliers in 80% of the distributors in the country.

Innovation, frequently introducing new models and new products, is being recognised as an im-

portant competitive priority. However, innovation can also become a competitive necessity. This

has happened in the motorcycle market, as a result of the Honda-Yamaha war. Honda intro-

duced so many new models in so little time, that motorcycle design became a matter of fashion,

where newness and freshness became important attributes for consumers. A similar trend can

be observed in personal hi-fi: a walkman which was designed three years ago may still be just

as good a walkman as any new model, but there have been so many design changes that it will

look hopelessly out of date. Designing a musically good walkman is no longer sufficient to he

competitive, a firm has t.o continuously introduce style and colour changes t.o keep up with what

has essentially become a volatile fashion market.

In the end, cost becomes the only competitive priority left to compete on. This reverts hack to

the observation we made in the beginning of this paper: all other things being equal. a customer

will prefer lower cost to higher cost. Once all firms have achieved the same standards with respect

to quality and time performance (dependability, flexibility and innovation), the task becomes
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how to manage operations in the most efficient way. For instance, in discrete parts production,

Flexible Manufacturing Systems (FMS) are reftlutiortalising the business. Quite a few of the

Japanese FMS are capable of running untended for several shifts. These systems, consisting of

general-purpose CNC machines (Computer Numerically Controlled) are very reliable, can make

a wide variety of parts and can easily adapt to new demands. All costs in the development of

tools, fixtures and programs are sunk before the first unit is produced. The only variable costs

are those of materials and energy which often amount to less than 10% of total costs. In this

environment, companies will have to concentrate on steady adjustments of product mix and price

to maintain full capacity utilisation. Simultaneously, there will be a need for pointed emphasis on

reduction of fixed manufacturing costs and the time required to generate new products, processes

and programs.

Finally, when all firms have access to the same flexible technology they can, at least in theory, all

perform equally well on quality, time and cost. In this situation, the only difference between firms

is the people working for them and how the knowledge these people create is managed to enhance

learning; human resources management now becomes the critical competitive factor. Assume you

operate in the industrial fashion clothes market (e.g. Benetton, The Limited, etc.). Quick response

and personalised design are rapidly becoming competitive necessities. Therefore you create a team

of highly creative designers, you supply them with the latest in CAD technology and put them

together in a pluche building in some fashionable town (how about Paris?). You also buy the latest

in high resolution video conferencing equipment to allow your important customers (New York?)

to create their personalised garments on-line with the help of your designers. Telecommunication

also allows you to transfer any newly created design within minutes to some offshore manufacturing

facility (how about Hong Kong?) where the CAM translation of the design can drive a machine.

A new product (say a colourful sweater) is ready within hours of its conception by the customer!

The anxious customer can appreciate his creation within 24 hours because you make sure that an

express carrier flies it to him (from Hong Kong to New York, wasn't it?). Your happy customer

will obviously immediately place an order for 5000 garments. You anticipated this impulsive

reaction and have in the meantime already contacted your network of subcontractors over the

globe by satellite to enquire who has the capacity and the willingness to immediately produce the

stuff (at the lowest cost, of course). Your ravished customer neatly receives 5000 items of his high

quality product within 3 days after it was first conceived.
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The example seems far-fetched? Sorry to disappoint you, it is real! It shows what is happening

in some industries. It also shows how a clever combination of readily available technologies can

revolutionalise a business in a matter of years. It is the global system design for rapid response

that makes it work, not any particular technology or concept. The example also illustrates a

simultaneous competitive effort on cost, quality and time since all components are vitally impor-

tant in this highly competitive and volatile global market. Finally, one should realise that this

technology or system, if you will, might soon be available to all competitors. When that happens,

the designers will turn out to be the only component that makes the difference.

Hot designers, who can interactively develop a flashy new design with a client via a computer

system, are extremely rare. When all firms in this market have access to the same technology,

these designers will be the bottleneck. A firm which is not able to stimulate its designers to

perform well, i.e. to be more innovative, or worse, loses its designers to its competitors, may not

survive, despite the advanced technology. The critical factor for success in such a market will be

human resources management. In fact, any small group of talented designers can be in business

in no time!

This example goes even further than those given in e.g. Stalk & Hout (1990), who show that

time can be an important source of competitive advantage. It shows that even time can become a

competitive necessity. Innovativeness lies in the hands of a relatively small number of knowledge

workers, and in how they create and enlarge the knowledge base of the firm through increased

learning. Granted, we are still a long way from this extreme form of competition in many sectors

(and may not ever get there in many others), but the example does help in appreciating the tidal

wave analogy of competition given in the following section.

4 The tidal wave analogy

In order to enhance comparability between Ferdows & De Meyer's model and the model presented

in the previous section, we will propose an analogy along the same lines as the sandcone model.

Consider a sandy beach, when the tide is out. At the waterline, the sand is firm; going inland,

finer sand covers the bottom layer of firm, wet sand. As the tide comes in, the beach gets smaller,
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and the previously dry sand becomes firmer and wetter. In Ferdows & De Meyer's model, we

could view the firm sand as equivalent to quality, the moderately firm sand as time (or flexibility,

dependability and innovation), and the dry fine sand as cost. They advocate choosing a site in the

"quality" area of sand to establish a sandcone. To build this sandcone, they advocate gradually

taking sand from more and more "inland" areas to pour on the sandcone, thereby continuously

widening their base at an increasing speed. This is shown in Figure 2.

When the tide is out, the product still relatively new and the market slowly maturing, this is

indeed possible. However, at some time the tide will start coming in. Firms who keep their

sandcones in the quality area of the beach will be the first to be washed away, although they

might be able to keep their heads above water somewhat longer if their sandcastle was sufficiently

strong and well-developed (or if they can convince their government to dig trenches around the

sandcastle). As the tide comes in and reduces the area of the beach, the competitive choices a

firm has in the market become more and more restricted. The waterline marks the difference

between competitive necessities and competitive priorities. The firms which do not remain in

the rapidly drowning quality area find a shrinking beach to, compete on, as quality increasingly

becomes a competitive necessity. The forward-looking firms have by now established themselves

in the time-area of the beach (after all, the time sand is based upon a solid layer of quality sand),

for the time being unthreatened by the rising requirements, the tightening qualifying criteria for

competing. This situation is shown in Figure 3.

But the tide keeps rolling in. The beach is shrinking, competition is becoming fiercer and com-

petitive stance is more and more restricted. Finally, the time-part of the beach is under water,

leaving only the firms who have moved to cost-based competition as survivors. All quality- and

time-based sandcones have by now been engulfed by the unrelenting force of the waves steadily

claiming the beach for the sea. And even the cost-based cones may not be safe: at places the tide

will come in far enough to cover the entire beach. and the water will be right op to the cea-wall.

leaving not a single sandcone or uncovered patch of beach in sight. The few firms remaining in

that segment will be clinging to the sea-wall, needing all their human resourcefulness to keep

them from slipping or falling down and being devoured by the hungry waves of competition. This

situation is depicted in Figure 4.

It is interesting to reflect on the character of competition at this stage. Clearly, size may no
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longer provide a barrier to entry. Half a dozen people and some readily available technology may

be sufficient to set up business. The criticed ingredient is the competence of a small group of

people. As a result companies will need to focus sharply on managing intellectual assets, i.e.,

on what their key people should work on. Project selection then becomes important. This, in

turn, will require a constant and close attention to the fit between the market and the distinctive

competences of the company's key knowledge workers. Since the latter will be highly valued in the

marketplace, one can expect a high turnover. Consequently, companies will have to concentrate

on how to preserve and transfer knowledge, and on how to learn, i.e. increase knowledge as an

organisation. Companies acquiring knowledge faster than their competitors will show superior

performance.

Note that the ultimate consequence of our tidal wave analogy, as it is presented here, is that in

the end manufacturing no longer provides a source of competitive advantage. Rather, it would

gradually shift into a service role to engineering and development. Although the trend is clearly

discernable in some sectors of industry, its consequences are not yet clear and deserve further

research.

From the exposition above and the analogy it should be clear that the tidal wave "model" is

different from the traditional trade-off model and the sandcone model. We summarise these

differences in the concluding section.

5 Conclusion

We have suggested a new way of looking at the traditional competitive priorities by classifying

them into quality-based, time-based (dependability, flexibility, innovation) and cost-based cate-

gories. We agree with Ferdows & De Meyer that the traditional view that a trade-off between

competitive priorities must always be made is not valid, but we consider the model they suggest

to replace the trade-off theory too restricted. We propose a different model, with far-reaching

implications. Our model follows Ferdows & De Meyer's sandcone model in rejecting the tradi-

tional trade-off culture and suggesting a hierarchy in the competitive dimensions. We also follow

the sandcone model in suggesting that this hierarchy is dynamic in nature as opposed to the
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traditional trade-off model which is static.

We depart from the sandcone model in that we define three competitive priorities (cost, quality

and time) rather than the traditional set of five, ill-defined competitive priorities (cost, quality,

dependability, flexibility and innovation). Our model also differs from the traditional trade-off

model and the sandcone model in its orientation: whereas almost all writings on manufacturing

performance are inward-looking, our model is outward-looking. We follow Hill (1989) in direct-

ing our attention to order-winning criteria, and not just to internal measures of manufacturing

performance. The hierarchy we suggest in the competitive priorities is market-driven, and not

manufacturing-driven as is the case in the sandcone model. The dynamic hierarchy distinguishes

competitive necessities and competitive priorities, acknowledging the fact that the maturity of

the market implies that a firm must meet some minimum standards, the qualifying criteria or

competitive necessities, in order to be able to compete. Above these standards, it can match its

competitive priorities with whichever order-winning criteria it decides to meet.

Several concluding remarks are in order. First, observe that our tidal wave model ties in nicely

with the good old product/process matrix (Hayes & Wheelwright, 1979). However, whereas the

product/process matrix deals with product and process life cycles, our tidal wave model suggests

the concept of a competitive priorities life cycle. The latter is not necessarily congruent with

the gradual move down the diagonal from small order production in a job shop to continuous

flow high volume processes. In fact, shrinking product life cycles and flexible new technologies

may force us to revamp the "ride-along-the-diagonal" theory. Perhaps the idea of a competitive

priorities life cycle as offered by our tidal wave analogy can be useful towards that end.

Second, just like companies can decide to avoid the slide towards high volume cost competition in

the classical product/process matrix context by choosing a particular market niche (e.g. Bk0 in

hi-fi), similar moves are conceivable to protect oneself (at least temporarily) from the tidal wave

of competition.

A third remark concerns the dynamic hierarchy of the competitive priorities. Although the quality-

time-cost sequence is probably a. common one, it is by no means the only one conceivable. More-

over, for reasons of clarity, we oversimplified our exposition. In reality, competitive priorities

are complex multilayered concepts rather than monolithic entities. Garvin (1987), e.g., suggests
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eight dimensions of quality. It is perfectly conceivable that a single dimension may become a

competitive necessity at some point (e.g. conformance), whereby competition may temporarily

shift to, say, dependability, only to move to quality again when a few firms quickly introduce

many additional product features. It follows that what we are dealing with is a complex dynamic

hierarchy of multidimensional competitive elements. Further research into understanding these

dynamics is necessary.

Finally, whereas Ferdows & De Meyer present some empirical evidence which partially supports

their model, we do not have any empirical evidence at all; this is an obvious and interesting

direction for future research. We have, however, described examples showing that the tidal wave

model which we describe is useful. In fact, as some examples show, the tide is rolling in quickly

in some businesses and companies who do not prepare for the tidal wave of competition will be

washed away.
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Figure 1: The sandcone model

Figure 2: The tidal wave analogy: quality-based competition
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Figure 3: The tidal wave analogy: time-based competition

Figure 4: The tidal wave analogy: human resources are all-important
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