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Abstract

Japan’s industrial ascendancy has been erratically documented.  In its attempt to set the record straight, this paper makes three key points.  First, the Japanese contribution to operations management and business thought peaked in the 1970s.  Next, openness to trade and the attractions of its mass market moved the locus of innovation to U.S. shores, spawning a second era of industrial and business renewal.  Third, the multiple measures of success enjoyed by companies that successfully implement the emergent full world-class agenda suggest the need to modify the tradeoff notions captured in traditional thinking about operations and business strategy.

The Japanese Era (1970s)

and Its Influence on OM Practice and Strategy

A swooning Japanese economy and time of financial crisis in southeast Asia raise questions about the Japanese economic miracle and its Asian counterpart.  Those of us in operations management are inclined to state the question in our own terms:  What may we conclude about Japan’s contribution to business and OM thought?

My own answer begins with this observation:  The Japanese Era of industrial management innovation was essentially over by the end of the 1970s.  By then, the Toyota system and related concepts had been well developed and implemented in a few leading-edge, export-oriented Japanese manufacturing companies.  We know the names:  Total quality (TQ), just-in-time (JIT), kanban, cellular arrangement, joint product/process design, total preventive maintenance, target costing, quality function deployment, supplier partnerships, employee involvement, cross-careering, and visual management.  These are the Big Twelve—the innovations that became Japan’s export juggernaut, attacking U.S. industrial paper tigers like Pearl Harbor all over again.

As far as U.S. industry in general and OM in particular are concerned, the effect was similar to Pearl Harbor.  The sleeping giant awoke.  In a remarkably short time, big industry reacted—first by intensively studying Japanese industrial practices, and then emulating them.  It is possible to almost pin the start of Western awareness and implementation of the Toyota/Japanese model to a single year:  1980.  Give or take a few months, that is when the West rediscovered Dr. Deming, along with theretofore obscure articles and books about JIT and its enablers (e.g., Sugimori, et al., 1977; Ohno and Kumagai, 1980; Shingo, 1981 and earlier).

People like Robert Hall and I began to document what was going on.  The Robert Hall/Richard Schonberger road show hit several venues in 1981, and we both wrote books (1983 and 1982, respectively).  By mid-decade, I was able to cite, in the appendix of a book (1986), 84 U.S.-based manufacturers that had slashed their cycle times and inventories five-fold or more.  I was and am convinced that most of the elements of the Toyota system were responsible for these achievements.

Stirrings

But let’s backtrack a bit.  Before anyone in the West had heard of JIT or kanban, the beast was stirring.  One impetus was first-generation writings on Japanese management:  various published articles, then books, notably Ezra Vogel’s Japan as Number One (1979), William Ouchi’s Theory Z (1981), and Richard Pascale and Anthony Athos’s The Art of Japanese Management (1981).  In the main, these works were about quality control circles and lifetime employment, which do not quite make my own list of momentous management innovations.  Though perhaps not momentous as an action agenda, the first-generation lore caused plenty of introspection.  Companies and the business press had begun diligently to search for causes of the apparent yawning quality and responsiveness gaps between Western and Japanese competitors.

On the heels of Ouchi and Pascale/Athos, Westerners with strong credentials in manufacturing processes were doing more penetrating study, taking a harder-science look at the Japanese success story.  This brought to the West the Big Twelve, which defined second-generation Japanese management.  Those concepts did not see the light of day in the West until the early 1980s.  Nevertheless, I’ve found what I consider to be strong evidence that Western manufacturers had begun to employ Toyota-like methods during the latter half of the 1970s—before they really knew what they were doing.  That is, they began to attack causes of poor quality and slow response.  The evidence is found in a nearly half-century analysis of inventory turnovers for venerable Western manufacturers.  Much of the data come from the Standard and Poor’s Compustat data base.

Exhibit 1 shows, for 30 of the over 300 U.S. manufacturers studied, a dominant pattern:  Inventory turnovers (cost of goods sold divided by average inventory) generally worsened throughout the third quartile of the century, then sharply and steadily turned upward throughout the fourth. On average, the low point occurred in 1975.  For example, Ford and GM both suffered their worst (lowest) inventory turnover in about that year.  About 80 percent of the manufacturers studied exhibit this pattern more or less.  In Exhibit 1, the percentages in parentheses are average annual rates of improvement in inventory turns for each manufacturer since their lowest year.  Usually, the slopes of the upward trend line steepened in more recent years.

Data for about twenty British manufacturers, plus limited data from Canada, Australia, France and scattered other European countries show the same downward-upward pattern. The limited data suggest that the turnaround began in the U.K. a bit later than in the U.S., and closer to 1980 on the European continent.

Explanations for the decline and rise of inventory turns and, by extension, industry, are many.  My perception, graphically portrayed in Exhibit 2, is that during the third-quartile decline, manufacturers were getting worse in virtually everything they do.  Moreover, every bad habit was covered up with additional inventory—for bad quality, bad machine maintenance, outsized batches, inadequate training, keep-your-distance supplier relations, and so on.  The opposites—manufacturing companies becoming better at everything—is the explanation of the rise in turns and in industrial strength in the fourth quartile.

Opened Minds and the Shift West

What are the drivers of this dramatic change—after years of growing ever more weighted down with idle inventories suddenly switching to becoming ever lighter, quicker, leaner?  At first, I believe the switch was owed to:

· The vastness of the U.S. marketplace and its relatively high degree of openness to foreign competition, which encouraged Japan’s best to zero-in on that mass market.  Britain and Europe could wait a bit.

· Getting jolted out of complacency by cover stories in the business press declaring a productivity crisis and the hollowing of industry.

· A quest for answers triggered by the likes of Vogel, Ouchi, and Pascale and Athos.

· Turning first to the low-hanging fruit.  The targets were obvious neglects (e.g., putting off equipment maintenance) and excesses (growth of stock rooms, inspectors, expediters, and so on).

Those few, early years of improvement-without-a-plan soon gave way.  The advent of the Big Twelve ushered in the still ongoing period of wholesale industrial renewal, a systematic, comprehensive overhaul of industrial management practices.  Renewal, in turn, seems to divide into two phases.  The first was the learn-and-apply phase:  Study Deming and Juran, Shingo and Taguchi, Hall and Schonberger, and others.  Implement what you learn.

Companies that did this sometimes found the experience a bit like being saved—in the fundamentalist Christian religion sense.  Bill Wheeler, a Rath and Strong consultant and one of the era’s leading Big-Twelve disciples, told everyone he was a born-again JITer.  While these statements may seems to ring of hyperbole, close examination shows that the new practices were often nearly opposite to the old:  To make quality right, don’t hire more inspectors, get rid of those you have.  Don’t enlarge production batches, eliminate them.  Don’t lay out factories in straight lines; go U-shaped and serpentine.  Don’t automate work-in-process stockrooms and conveyorize plants, eliminate the stocks and conveyors.  Break up all the shops and reconnect the pieces into cells.

The experience was, and is, mind-opening.  That is, minds closed to change and stuck in a rut become open to still more change and an inquisitive quest for more answers.  The second phase of industrial renewal revolves around that quest for more answers.  And many more answers were forthcoming, simply because the Toyota/Japanese approach was limited.  It failed to deal effectively with such matters as product design, product costing, and reward and recognition.

Those and other limitations were addressed in the U.S. Era, which began around 1985 and in the following ten years provided a host of new management innovations.  Contributions of the era, listed below those of Japan’s Big Twelve, are given in Exhibit 3.  Those innovations may explain a finding from my study of inventory turnovers:  Upward slopes of the inventory turnover trend lines got steeper in the late 1980s and into the 1990s as the U.S.-era innovations kicked in.  Since these innovations were generated in the United States, U.S. manufacturers had first rights of refusal on them.  The better managed companies did not refuse.  The general perception that the U.S. is once again the world’s most productive nation, along with the perception of relative Japanese decline, suggest that this time Japan became complacent and did not quickly learn and implement DFMA (developed by Boothroyd and Dewhurst, professors at the University of Rhode Island), benchmarking (Xerox), activity-based costing (Cooper of Harvard), and the other U.S.-Era concepts.

My own feeling is that each era has provided more of value to OM, industry, and business management than all the other management developments of the Twentieth Century.  The good news is that the two eras are entirely complementary:  The U.S. era fills in some of the gaps.

The last part of Exhibit 3 suggests that we are now in neither a Japanese or a U.S. era but a global one.  My book-author-driven travels to offer advice and training have taken me to most of the industrialized nations and many of the developing and under-developed ones.  I have found widespread efforts to implement the Big Twelve, and familiarity at least with the U.S.-Era innovations.  The world, in effect, has had its mind opened, which suggests that more management innovations will be forthcoming, this time from anywhere.

Strategy

So far, this historical analysis has suggested that Japan’s impact on OM was (a) direct—the Big Twelve, then (b) indirect—opened minds causing a shift of the locus of innovation to Western shores.  Both of these effects seem to revolve around the operational side of OM.  An important by-product, I think, is the equally profound effect that Japanese innovation and its offspring are having on operations and business strategy.

Elsewhere, I have discussed the rather recent roots, the instability, and the budding schism in strategic thought (Schonberger, 1997).  Here, I’ll just cut directly to the matter of how operations strategy has been influenced by Japanese management innovations and Western derivatives thereof.

Nowhere does there seem to be a book or even an article on Japanese strategic thought.  However, I was struck years ago by the degree to which Japanese—now bedrock world-class—concepts are strategic.  My 1992 work, Japanese Manufacturing Techniques, was still in press when I found time to read a book by the then-and-probably-still biggest name in business strategy:  Michael Porter.  I was immediately troubled by what I read in his Competitive Strategy.  He offered cost leadership, differentiation, and focus as strategic options, maintaining that it is “rarely possible” to successfully pursue more than one of the three at the same time (Porter, 1980, p. 35).  This viewpoint, which might be called the tradeoff school, has dominated strategic thought ever since.

In my book, however, I marveled at and attempted to explain a capability, especially by Toyota and Toyota-emulating companies, to do it all:  be top notch in quality, cycle time, flexibility, and cost all at once.  I immediately wrote to Professor Porter and asked him, with appropriate respect I believe, what he might think of this divergent viewpoint.  There was no reply.

The issue—tradeoffs vs. no tradeoffs—generally has lain rather low all these years.  As early as 1982, however, one of Porter’s faculty colleagues, the late Harvard professor Earl Sasser along with co-author Leonard Frank argued that higher quality does not necessarily entail higher costs.  Other than a few tentative contrarian articles like Sassser’s, the tradeoff viewpoint has generally remained strongly held, especially at Professor Porter’s Harvard Business School, which has long been the fount of strategic business wisdom.

One of the biggest selling management books of the last few years, Michael Treacy and Fred Wiersma’s, The Discipline of the Market Leaders, builds its cases on the same theme:  Market leaders pick one of three primary value propositions—technology, close to the customer, and price leadership—and get superior at it rather than trying to be all things to all people.  Some practitioners don’t buy it:  A business magazine editor noted that Tom Beddow, executive director of 3M’s Automotive Industry Center, has the Treacy/Wiersma book on the credenza behind his desk:  “So,” asked the editor, “is Beddow’s strategy to go after technology leadership?”  “No,” Beddow answers, “we have programs to address all three (Vasilash, 1997).”

Among academicians, the matter finally came out of hiding in a special issue on operations strategy in the Spring, 1996, issue of Production and Operations Management.  Edited by Harvard Professor Emeritus, Wickham Skinner, the issue crackled with pro, con, and otherwise discussion of tradeoffs and related matters.  One of latter is the jolting suggestion that even operational matters might be elevated to the status of strategy.  Kim Clark, Dean of Harvard Business School, raises the point as follows:  “Are concepts such as JIT, statistical process control, or TQM a substitute for manufacturing strategy?  Is manufacturing strategy in its 1978 vintage passé?  Does application of these new concepts in manufacturing mean that traditional tradeoffs at the heart of manufacturing strategy are banished (Clark, 1996, pp. 42-58)”?  Clark’s discussion of the question will not be reviewed here, the point simply being that there is an issue here in need of debate—but in summary Clark says yes, no, and it depends.

Conclusion

Getting back to the main matter at hand, whether, or how much, Japanese-derivative practices relate to operations strategy is still unsettled.  At the least, it would seem that JIT, TQ, supplier partnerships, and the other Big Twelve—plus U.S.-Era offspring—are strategic in competitive impact.  If that is the case, what remains to be sorted out is how much of the total strategic pie this new wing of strategic thinking represents.

From the time that I wrote my first paper on Japanese manufacturing company practices, my belief was that they were not Japanese at all.  Japan was merely the crucible from which some excellent management concepts emerged.  The practices had nothing or very little to do with culture, as first-era Japanese management observers had been maintaining.  They were, and are, teachable and implementable anywhere.  The same goes for all of the equally significant innovations in management and operations that came later, inspired in large measure by the Big Twelve and by intense competition and open markets.

To my mind, the most vital lessons to be learned from the past forty years of advances in our knowledge of how to run a business and its operations are these:  Good ideas spring up where they will. Openness to competition defines where the important innovations travel first.  And in this age of satellite communications, e-mail, jet planes, and CNN, the best ideas migrate everywhere quickly—except to those who become complacent.
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Exhibit 2.  Industrial Decline and Ascendancy
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Exhibit 3.  Decades of Innovation

[image: image4.wmf]Schonberger & Associates, Inc.

Decades of Innovation

Decades of Innovation

•

Japan Decade - 1970s:

  

Total quality, Just-in-time

(JIT)/kanban, cellular layout, joint product/process

design, total preventive maintenance (TPM), target

costing, quality function deployment (QFD), supplier

partnerships, employee involvement, cross-

careering, visual management

•

U.S. Decade - 1985-94:

  

Design for manufacture &

assembly, activity-based costing, benchmarking,

reengineering, Quick Response/supplier-managed

inventory (with EDI/POS), employee ownership/gain-

sharing, broad-band pay systems, peer appraisal

•

Global Decade - Now


[image: image5.wmf]Schonberger & Associates, Inc.

    Decades of Innovation:  Fine Points

    Decades of Innovation:  Fine Points

  

Japan Decade - 1970s:

        

U.S. Decade - 1985-94:

Operations:

  

Total quality

  JIT/kanban

Engineering:

  

Cellular layout

         Design for manufacture

  Joint product/process

and assembly

      design

  

  TPM

Financial:

  

Target costing

         Activity-based costing

Strategic/

  

QFD

         Benchmarking

competitive:     

         Reengineering

Collaboration:

  

Supplier partnerships         QR/Supplier-managed 

inventory + EDI/POS

Human

  

Employee involvement       Employment ownership/ 

resources:

  

Cross-careering

            Gain-sharing

  Visual management

         Broad-band pay systems

         Peer appraisal

Leading Japanese companies still generally enjoy the advantage in Japan-

decade concepts; leading Western companies lead in U.S.-decade items


� EMBED PowerPoint.Slide.8  ���





� EMBED PowerPoint.Show.8  ���





� EMBED PowerPoint.Slide.8  ���





� EMBED PowerPoint.Slide.8  ���





� EMBED PowerPoint.Slide.8  ���








2
2

[image: image6.wmf]Schonberger & Associates, Inc.

Bandag 

(3.2%, 20 years)

Harnischfeger 

(3.6%, 18 years)

Bell & Howell 

(3.1%, 20 years)

Ingersoll-Rand 

(3.3%, 22 years)

Black & Decker 

(2.9%, 21 years)

Kennametal 

(2.7%, 20 years)

Caterpillar 

(2.8%, 22 years)

Outboard Marine 

(2.8%, 22 yrs)

Chrysler 

(3.3%, 20 years)

Pepsico 

(3.3%, 21 years)

Cooper Tire 

(3.0%, 25 years)

Pitney Bowes 

(4.2%, 21 years)

Cummins 

(3.1%, 19 years)

Schlumberger Ltd. 

(2.8%, 24 yrs.)

Data General 

(4.7%, 17 years)

TRW 

(3.8%, 22 years)

Dresser Industries 

(2.6%, 23 years)

Tektronix 

(3.4%, 22 years)

Eaton 

(3.3%, 19 years)

Tennant 

(3.0%, 22 years)

Ford 

(3.6%, 19 years)

Textron 

(3.1%, 15 years)

GTE 

(3.9%, 20 years)

Trico Products 

(3.6%, 18 years)

General Mills 

(1.5, 23 years)

Union Carbide 

(3.1%, 23 years)

General Motors 

(3.3%, 19 years)

Unisys 

(6.1%, 24 years)

Hach 

(3.5%, 18 years)

Varian 

(4.8%, 14 years) 

Inventory Turnovers - a Half-Century Look

Inventory Turnovers - a Half-Century Look

Tracking the 

Tracking the 

Decline

Decline

 and 

 and 

Rise

Rise

 of Industry

 of Industry

Examples - from 300+ manufacturers studied 

(annual % rise, no. of yrs.)

[image: image7.wmf]Schonberger & Associates, Inc.

Industrial Decline

Industrial Decline

Third Quartile of Century

Third Quartile of Century

Rework

Scrap

   Unpredictable

   quality

      Undependable

      equipment

         Inflexible labor

            Long changeovers/

            large lots

               Functional (not product) layout

                  Long (spaghetti) flow paths

                     Unsynchronized scheduling

                        Central (rather than

                        line-side) storage

 

             

             Complex, many-part designs

 

   

                          Many suppliers/customers, little

 

             

                coordination or data sharing

                                 Marketing-induced spikey demand

                                    Performance basis:  machine utilization,

                                    direct labor

 absorbtion

 (over-production)

Declining inventory

turnover

Causes of

decline:

[image: image8.wmf]Schonberger & Associates, Inc.

Industrial Ascendancy

Industrial Ascendancy

Fourth Quartile of Century

Fourth Quartile of Century

                                                                                                    Less

                                                                                                    rework

                  Less scrap

                                                                                   More predictable

                                                                                   quality

                                                                 More dependable equipment

                                                                 More flexible labor

                                                              Quick changeovers/small lots

                                                              Inventory systems?

                                           Product/cellular layouts

                                           Line-of-sight flow paths

                                           Synchronized scheduling/logistics

                         Line-side storage, direct shipment

 

             

           Standardized, reduced-part designs

 

   

                     Fewer suppliers/customers, high

 

             

           coordination and data sharing

Marketing-operations teamwork to dampen

spikey demand

Performance basis:  Make/deliver only

what next process needs for immediate use

Rising inventory

turnover

Causes of

incline:

[image: image9.wmf]Schonberger & Associates, Inc.

Decades of Innovation

Decades of Innovation

•

Japan Decade - 1970s:

  

Total quality, Just-in-time

(JIT)/kanban, cellular layout, joint product/process

design, total preventive maintenance (TPM), target

costing, quality function deployment (QFD), supplier

partnerships, employee involvement, cross-

careering, visual management

•

U.S. Decade - 1985-94:

  

Design for manufacture &

assembly, activity-based costing, benchmarking,

reengineering, Quick Response/supplier-managed

inventory (with EDI/POS), employee ownership/gain-

sharing, broad-band pay systems, peer appraisal

•

Global Decade - Now

[image: image10.wmf]Schonberger & Associates, Inc.

    Decades of Innovation:  Fine Points

    Decades of Innovation:  Fine Points

  

Japan Decade - 1970s:

        

U.S. Decade - 1985-94:

Operations:

  

Total quality

  JIT/kanban

Engineering:

  

Cellular layout

         Design for manufacture

  Joint product/process

and assembly

      design

  

  TPM

Financial:

  

Target costing

         Activity-based costing

Strategic/

  

QFD

         Benchmarking

competitive:     

         Reengineering

Collaboration:

  

Supplier partnerships         QR/Supplier-managed 

inventory + EDI/POS

Human

  

Employee involvement       Employment ownership/ 

resources:

  

Cross-careering

            Gain-sharing

  Visual management

         Broad-band pay systems

         Peer appraisal

Leading Japanese companies still generally enjoy the advantage in Japan-

decade concepts; leading Western companies lead in U.S.-decade items

_954142100.ppt


Industrial Decline

Third Quartile of Century

Schonberger & Associates, Inc.

Rework

Scrap

   Unpredictable

   quality

      Undependable

      equipment

         Inflexible labor

            Long changeovers/

            large lots

               Functional (not product) layout

                  Long (spaghetti) flow paths

                     Unsynchronized scheduling 

                        Central (rather than 

                        line-side) storage

                           Complex, many-part designs

                              Many suppliers/customers, little

                              coordination or data sharing

                                 Marketing-induced spikey demand

                                    Performance basis:  machine utilization,

                                    direct labor absorbtion (over-production)                   

Declining inventory

turnover

Causes of

decline:













Industrial Ascendancy

Fourth Quartile of Century

Schonberger & Associates, Inc.

                                                                                                    Less

                                                                                                    rework

					                  Less scrap

                                                                                   More predictable             

                                                                                   quality

                                                                 More dependable equipment

                                                                 More flexible labor

                                                              Quick changeovers/small lots 

                                                              Inventory systems?

                                           Product/cellular layouts

                                           Line-of-sight flow paths

                                           Synchronized scheduling/logistics 

                         Line-side storage, direct shipment

                         Standardized, reduced-part designs

                         Fewer suppliers/customers, high

                         coordination and data sharing

Marketing-operations teamwork to dampen

spikey demand

Performance basis:  Make/deliver only 

what next process needs for immediate use                   

Rising inventory

turnover

Causes of

incline:














_954142485.ppt


Decades of Innovation

		Japan Decade - 1970s:  Total quality, Just-in-time (JIT)/kanban, cellular layout, joint product/process design, total preventive maintenance (TPM), target costing, quality function deployment (QFD), supplier partnerships, employee involvement, cross-careering, visual management

		U.S. Decade - 1985-94:  Design for manufacture & assembly, activity-based costing, benchmarking, reengineering, Quick Response/supplier-managed inventory (with EDI/POS), employee ownership/gain-sharing, broad-band pay systems, peer appraisal

		Global Decade - Now



Schonberger & Associates, Inc.














_954142506.ppt


    Decades of Innovation:  Fine Points

			  Japan Decade - 1970s:        U.S. Decade - 1985-94:

Operations:	  Total quality								  JIT/kanban

Engineering:	  Cellular layout	         Design for manufacture			  Joint product/process	and assembly					      design						  	  TPM 

Financial:	  Target costing	         Activity-based costing

Strategic/	  QFD			         Benchmarking	 competitive:     			         Reengineering		

Collaboration:	  Supplier partnerships         QR/Supplier-managed 							inventory + EDI/POS

Human		  Employee involvement       Employment ownership/ 	resources:	  Cross-careering	            Gain-sharing				  Visual management	         Broad-band pay systems   					         Peer appraisal

Schonberger & Associates, Inc.

    

Leading Japanese companies still generally enjoy the advantage in Japan-decade concepts; leading Western companies lead in U.S.-decade items














_954142233.ppt


Industrial Ascendancy

Fourth Quartile of Century

Schonberger & Associates, Inc.

                                                                                                    Less

                                                                                                    rework

					                  Less scrap

                                                                                   More predictable             

                                                                                   quality

                                                                 More dependable equipment

                                                                 More flexible labor

                                                              Quick changeovers/small lots 

                                                              Inventory systems?

                                           Product/cellular layouts

                                           Line-of-sight flow paths

                                           Synchronized scheduling/logistics 

                         Line-side storage, direct shipment

                         Standardized, reduced-part designs

                         Fewer suppliers/customers, high

                         coordination and data sharing

Marketing-operations teamwork to dampen

spikey demand

Performance basis:  Make/deliver only 

what next process needs for immediate use                   

Rising inventory

turnover

Causes of

incline:
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Inventory Turnovers - a Half-Century Look Tracking the Decline and Rise of Industry

Schonberger & Associates, Inc.

    



Bandag (3.2%, 20 years)		Harnischfeger (3.6%, 18 years)

Bell & Howell (3.1%, 20 years)		Ingersoll-Rand (3.3%, 22 years)

Black & Decker (2.9%, 21 years)	Kennametal (2.7%, 20 years)

Caterpillar (2.8%, 22 years)		Outboard Marine (2.8%, 22 yrs)

Chrysler (3.3%, 20 years)		Pepsico (3.3%, 21 years)

Cooper Tire (3.0%, 25 years)		Pitney Bowes (4.2%, 21 years)

Cummins (3.1%, 19 years)		Schlumberger Ltd. (2.8%, 24 yrs.)

Data General (4.7%, 17 years)		TRW (3.8%, 22 years)

Dresser Industries (2.6%, 23 years)	Tektronix (3.4%, 22 years)

Eaton (3.3%, 19 years)			Tennant (3.0%, 22 years)

Ford (3.6%, 19 years)			Textron (3.1%, 15 years)

GTE (3.9%, 20 years)			Trico Products (3.6%, 18 years)

General Mills (1.5, 23 years)		Union Carbide (3.1%, 23 years)

General Motors (3.3%, 19 years)	Unisys (6.1%, 24 years)

Hach (3.5%, 18 years)			Varian (4.8%, 14 years) 	

Examples - from 300+ manufacturers studied (annual % rise, no. of yrs.)














