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II. Today’s Transformation

Today’s cultural commentators and journalists debate—in a largely fact-free zone—the magnitude of today’s technological transformation, and the consequent economic, sociological, and political changes that it is setting in motion. Techno-skeptics doubt that modern technologies of computation and communication—which they call the “internet,” taking the part for the whole—will ever have as much cultural or economic or intellectual salience as network television. 

Network television, after all, knit first America and then the world together with a new common culture: that of I Love Lucy, Gunsmoke, MASH, and the Simpsons; that of Edward R. Murrow and Walter Cronkhite; that of Alistair Cooke and Big Bird; and that of cougars sprawled across the hoods of new cars in scenic spots in Marin County. It transformed how Americans spent their leisure time: watching the boob tube replaced going to the movies, sitting out on the front porch, and joining a bowling league. Surely, techno-skeptics say, the “internet” will never have the cultural and economic impact of television, let alone of bigger and more important technological innovations like electric power or railroad transport or the printing press.

But there is strong and powerful evidence that the techno-skeptic case has been oversold. There are convincing signs that the modern wave of innovations in computing and communications technologies will have deep and profound long-run impacts: that we are in the middle not just of another economic boom produced by another in a long series of leading sectors of economic growth (moving backwards in time, television, aircraft, oil and gas, radio, the automobile, electricity, chemicals, steel-making, railroads, automatic spinning) but of a genuine moment of transformation. 

Leading sectors greatly amplify economic productivity in a narrow range. They satiate previous demands and create new ones for a relatively small slice of commodities, while leaving much of the rest of economy and society unchanged. Transformative technologies, on the other hand, amplify productivity and create new ways of doing things across nearly the entire board. 

Today’s wave of high technology may well be such a wave of transformative technology. For all of our modes of social and economic organization in all sectors today function productively and efficiently only because of the skills at organization—at information processing and communication—built up over the past three centuries. Today’s wave has already revolutionized our ability to process and communicate information at least once. And it promises to do so again.

A. Scale and Scope

Everybody has his or her favorite facts about the technological and economic—and also sociological and political—transformation that we are going through. Some are most impressed by the increasing power and falling cost of computers. Others are more impressed by the sheer speed with which the modern internet has begun to cover the globe. Still others look at the growth rate of electronic commerce, or at the stock market valuations of high-tech companies, or at the volume of investment which enterprises—even enterprises far removed from the computer-and-communications sector—are devoting to building their own networks and processing their own databases.

However, all of these sets of facts tell the same single story. In area after area, people’s work lives and leisure time is being profoundly influenced and transformed by the increasing power of computer and communications technologies.

1. Indicators of the Transformation

The first set of indicators are those that show the continued power of Moore’s law: that information processing power doubles (and information processing costs halve) every eighteen months as a result of increasing skill at packing more transistors onto a chip. Moore's law has been at work since the early 1960s. There seems to be no reason for it to stop for at least another decade. The consequences are, first, that the amount of computer power now found in your average ten-person office is ___ times as large as the total amount of computer power in the world in ___; and, second,  that this amount of computing power costs less than…

[Figure: Moore’s Law]

But such quantitative measures of technological progress in high-tech miss much of the story. The transformation has been qualitative as well. Ever since the early post-World War II invention of the transistor, the onrush of invention, innovation, and industrial expansion in information technology has been constant and rapid: transistors, integrated circuits, microprocessors, computers-on-a-single-chip, all the way up to today’s possibility of a high-speed global network made up of potentially every computer within reach of a regular or a cell phone. When visionaries of the World War II era imagined the future of information technology—“How We May Think”—they imagined not a personal computer with multi-megabit access to the global distributed network, but a personal microfilm reader, and behind it a large cabinet of microfilm spools that could be loaded onto the reader at the press of a few buttons. The extent to which our technology has outstripped even the dreams of previous eras is one indicator of its revolutionary potential.

[Figure: Generations of technology]

Yet other sets of indicators focus on the spread and use of modern computer-and-communications industries. Some are most struck by the rapid growth in the volume of electronic or electronically-mediated commerce, as the global network causes the cost of finding out what you want to buy and of ordering it to plummet. 

Just at the baby stage: New Medicine is perhaps the most striking: New diagnostic capabilities (from sonic imaging, through MRI and PET); new surgery procedures (micro surgery that radically reduce the pain, discomfort and cost of surgery; new drugs...based on "rational drug discovery techniques) and genetic medicine...all of these are simply impossible without the on-going revolution in information technology.

[Figure: Estimated Growth of e-commerce]

Others focus on how modern computer and communications technologies have created new industries. Building even one wireless phone network in the United States would have been beyond the practical information-processing capabilities of any previous decade. Yet in the 1990s no fewer than ___ wireless networks have been built, as generations of wireless technology have superseded one another with extraordinary speed.

[Figure: Wireless Networks]

Still others note the enormous fortunes made on the stock market by founders of startup corporations—many of which have never turned a profit, and have no clear idea how they are ultimately going to do so. But do not dismiss high stock market valuations as entirely an irrational speculative bubble. There is no doubt that the Yahoos, the Inktomis, the Amazons, and the Dells are creating massive consumer value for their on-line customers: the only question is whether and how that value will be captured as a revenue stream for the providers.

[Figure: Stock Market Valuations]

Some are most impressed by the sudden rise of the internet. Back in the early 1990s many farsighted executives were placing large bets on the forthcoming convergence of information processing and communications technologies. Some saw the future in interactive TV. Others saw the future in proprietary online services—Dialog, Prodigy, Compuserve. As late as the summer of 1995 political discussion of high-tech issues in Washington revolved around whether the forthcoming—proprietary—Microsoft Network would be an instant monopolist or would add a healthy dose of competition to the online services industry. But in less than two years the internet—interoperable, open—went from being a cloud on the horizon to being the medium through which the world wide web of computers was going to be created.

[Figure: Spread of Access to the Internet]

Still others are most impressed by the magnitude of investment in information technologies, and the speed with which in the 1990s companies have shifted the direction of their investment effort toward equipping their companies with silicon and fiber. Current-dollar value estimates of investment in information technology give us, in a sense, a massive undercount of the volume of information processing and communications investment. Prices for information technology hardware keep dropping at 30 percent per year—thus the same nominal expenditures today buy vastly more processing and communications power than a decade ago. And investments in information technology software are for the most part still excluded from counts of investment.

National income accountants calculate that all of the investment boom of the 1990s comes from the falling prices and increased spending by corporations on computers-and-communications. 

[Figure: Computers-and-Communications and the Investment Boom of the 1990s]
Perhaps all these companies are making mistakes: perhaps the productivity benefits from high information technology investments are very low, and that companies are engaging in them out of the illusion that greater control on the part of management will lead to greater profits. But decision makers in companies that are users of information technology see themselves as having no choice: without these heavy investments they cannot provide the level of service and support that their customers have begun to expect.

Such heavy investments in information technology are a sea-change in the form of the capital stock. The sea-change is not in the salience of knowledge or information: you always had to have knowledge in order to build up a productive capital stock, it has always been the case that much of technology is embodied in the machines that businesses use. But in the past a given unit of capital could be of potential use only to the company (or occasionally to the competitors of the company) that had installed it: a large turbine generator is useful to a power company, an offshore oil derrick is useful only to an oil company. Investments in the physical capital underlying information technology are—while requiring perhaps even an increased level of investment in the form of silicon and fiber—not sunk in the same way. The servers can be reprogrammed to handle another company’s information-processing needs. The fiber cables can carry other kinds of data. 

In the past knowledge of what to do—how to mix organic molecules to produce useful chemicals, say—was less scarce than the expensive physical capital in which chemical technology was embodied. Today it is good ideas of what to do that is the most scarce resource, and thus the principal source of economic value added.

[Illustration: Change in the Relative Scarcity of Good Ideas and (Dedicated) Capital]

For a matter of some decades investments in computers seemed to have little impact on nationwide productivity growth. (Though, as Dan Sichel pointed out, investment in computers was not all that large and should not have been expected to have enormous impacts; and, as Michael Boskin pointed out, the improvements in productivity that computer investment could plausibly drive were concentrated in sectors in which our statistical system’s measurements were least reliable.)
But today the national income accountants estimate that all of the recent productivity boom—or at least all of the boom in measured productivity growth—of the past half decade is the result of the falling price of computers. Note what this does not say. This does not say that non-computer businesses are still producing the same amount of output for each of their workers: they are producing more output per worker. 

What this does say is that the amount of extra per-worker productivity seen in the past five years is what national income accountants would have predicted had anyone told them five years ago that businesses were going to invest heavily in computers, and that the price of computing power and networking was going to fall as far and as fast as it in fact has.

[Figure: Computer Investment and Productivity Growth]

Still others are impressed by the way in which modern computer-and-communications technologies are changing the shape of businesses far removed from Silicon Valley. Between the turn-of-the-last-century Sears catalogue and today, many entrepreneurs have thought that the relatively small stores of small town America were incurring very large inventory and other distribution costs, and that there should be a way to combine economies of scale in purchasing with economies of scale in distribution in order to satisfy small-town and rural consumers at significantly lower cost. But until the coming of Wal-Mart no one had managed to solve the associated problems of control and distribution. (Indeed, the last decade saw the spectacular financial disaster of Federated Department Stores, as promised economies of scale turned out to be administratively unattainable.) At least some observers have credited Wal-Mart’s extraordinary efficiency advantage to its early investments in modern information technology, and to careful thought and skilled execution of how modern information technology can achieve economies of distribution.

Thus there is a sense in which the first network deka-billionaire was Samuel Walton, who captured in his personal fortune a small amount of the increased efficiencies in distribution from the information management and goods shipment control systems that his people developed. The rest of the increased efficiencies went to boost the real incomes of shoppers in rural and small-town America who benefitted from Wal-Mart’s lower prices. (And these increases in real incomes were missed by the Bureau of Labor Statistics’s statistical system, which did not take account of the rise of discount stores like Wal-Mart in its estimates of the cost of living.) 

Who would have thought ex ante that among the biggest gainers from exploitation of the possibilities of computing and communications would be people shopping for plastic doghouses at discount stores in small-town America? Yet it appears to be the case.

This point is worth expanding. Changes in the powers and capabilities made available by modern information technologies are changing what the appropriate business models are. They are changing efficient business practices. They are triggering changes in sustainable market structures. They will trigger changes in what activities belong inside and what activities are purchased from outside a corporation. We do not know nearly as much about what these changes in business organization triggered by the new powers and capabilities provided by high-tech will be. But we can guess that they will be profound. 

There are numerous, robust indicators, of rapidly accelerating application and impact:

Changes in market structures, business practices, business models , in what and how is done in a broad and every-widening range of economic activities ranging from finance, through auto production and distribution, to communications, entertainment, health care, law enforcement, military power and strategy, education, travel, shopping, -- it is already impacting  most everyone, most every job, and there is no end, but rather only acceleration, in sight.

2. The Size of the Internet

It is worthwhile stepping backward to establish just how large the modern internet is, and just how much information is available on it…

Given this rapid spread of access to the internet, how large is the “internet economy”? How important is it as a support of business? It is perhaps best to say that within two years there will be no “internet economy.” There will be no slice of the economy that can be carved out of the rest and assigned to the “internet.” Instead, it will all be linked to the internet. 

Already it is the case that when a Lucent software upgrade fails when installed at MCI-Worldcom, that grocery lines on Maui grow by half an hour…

3. The Future

Will further improvements in the technology of computers and communications continue to shape our lives, and continue to make the future different from the past? 

Yes, it will. The genie is out of the bottle. 

We can already see the coming of broadband residential network connectivity to America. We can see that the future will bring at least one and probably several additional many-fold jumps in our ability to process and distribute information. 

What we cannot see, however, is what will turn out to be the uses of these future capabilities that businesses and consumers will value the highest. These uses will emerge only at the end of a process of experimentation and search—and may well be something that we do not now expect. Economic historian Paul David points out that it took nearly half a century for business users to figure out the possibilities for increased efficiency through factory reorganization opened up by the small electric motor. Finding the most valued uses for the next wave of computer-and-communications technology will probably not take as long, but it will take time.

We do know that at every stage up to now, the key killer application of each stage of this wave of technological innovation has been a surprise. The developers of computing did not see the applications that would be produced by the computer’s ability to sort databases rather than just to count quickly. If they had, they would have started with a different computer language than FORTRAN and with a name closer to the French ordinateur than to the English computer.  

Indeed, if we are wise we should expect to be surprised by what will be the most valuable uses fifteen years from now: Who in the mid-1970s before Visicalc understood that the greatest value of a computer to an office worker would come from a spreadsheet program? Who at the start of 1980s—besides the founders of Adobe—thought that desktop publishing would be important? Who at the start of the 1990s understood that proprietary on-line services—no matter how good their content and connectivity—would be doomed by the end of the decade unless they offered transparent e-mail gateways to the outside?

The best that we can do to look forward is to look back, at relevant historical analogies. Three seem relevant: the development of person-to-person long distance communication in the nineteenth century via the telegraph and the telephone, the development of broadcast media like radio and television in the twentieth century, and—far earlier—the invention of movable type and the freeing of one-to-many communication from the amphitheater.

The telegraph had a number of immediate implications. First of all, it nearly halved the capital requirements of running the railroads of the mid-nineteenth century. With a telegraph in operation a single-tracked railroad can effectively carry goods and passengers in both directions (with the occasional horrific head-on crash). Without a telegraph in operation railroads must be double-tracked (and then there are occasional overtaking accidents) as well. In spite of its low bandwidth the telegraph had a significant impact on American business: the few bits that could be transferred were nevertheless the highest value bits, telling shippers of prices in destination cities and allowing headquarters to keep track on a day-to-day basis of at least a few facts about what was going on in other locations.

The transatlantic telegraph. Junius Spencer Morgan going to London to sell American securities to British investors. Keeping in touch with what was going on in New York and Philadelphia via telegraph to his son John Pierpont Morgan. Telegraph allows the first era of globalization, at least as far as international capital flows are concerned.

The modern network is already having some analogous effects as a capital-saving and inventory-saving innovation…

The telephone. Not a replacement for face-to-face meetings (too many non-voice channels of communication). An effective replacement for face-to-face meetings for people who know each other well.

No accident that J.P. Morgan and his partners all worked in one big room where they could see and interrupt each other. After universal phone service offices would spread out…

In the longer run, the flexibility of the phone system would pay large dividends. Fax riding on top of the voice phone system. 56K modem data access riding on top of the voice phone system.

Broadcast TV and radio. Mass media. Mass culture.

Books: information cumulation and retrieval. The idea that you could compare different authorities (rather than just writing a commentary on the only one in the monastery). The very existence of the author as a potential economic profession hinges on movable type and printing.

Modern computing-and-communications technologies appear to have aspects of all of these:

· An enormous capital-saving innovation—great reductions in inventories, the ability to do just-in-time as it should be done, and so on…

· An increase in the span of control of corporate headquarters… and of the amount of data that can be communicated between organizations…

· A continuation of the shift to more distributed offices: from everyone in one room to everyone in one building to everyone on one (internal) network to everyone on the (global) network…

· Further drops in the cost of voice phone service? Video conferencing?

· More flexible versions of “broadcasting”: niche culture and mass culture

· Information cumulation and retrieval. The importance of search in information retrieval.

B. More than Just a Leading Sector?

1. The Standard Leading Sector

… the standard economic dynamics of a "leading sector," of a (relatively narrow) set of industries that happen to be at the center of a particular decade's or a particular generation's technological advance: large gains in productivity confined to a relatively small set of commodities, and thus revolutionary within a narrow area.

There have been such leading sectors well for nearly two hundred years. Manchester was the home of the leading sectors of the 1830s. It was the Silicon Valley of its day--and saw a similar creation of large fortunes, plummeting of product prices, and sudden growth of large enterprises.

Every leading sector goes through a similar process. Consider the automobile. The average car purchased in 1906 cost perhaps $52,640 of 1993 values (Raff and Trajtenberg (1997)). By 1910 the price had dropped to $39,860--while the "quality" of the average car had jumped by at least 31 percent. By the time the heroic, entrepreneurial age of the American automobile came to an end during World War I, an average car cost 53 percent less in inflation-adjusted dollars than and was at least twice as much car as in 1906: 4.2 times as much car for the (inflation-adjusted) dollar as a mere decade before.

This does not match the pace of innovation found in semiconductors recorded to Moore's Law--which generates at least a 32-fold, not a four-fold, increase in value over a decade. But it is in the same ballpark, especially once one recognizes that the tremendous improvements in semiconductors have not been matched by many of the other components that make up microelectronics products.

Thus a citizen of the late nineteenth century would not have had to wait for our age in order to see the "new economy." In order to be astounded by how the best of products got cheaper and more reliable every year, he or she would only have had to go to Detroit, and be astounded by the pace of technological progress in the automobile manufacturing industry. During the 1920s magazines like the Atlantic would publish articles claiming that mass production made not just for greater efficiency or higher productivity but "a better world" and demanded the rapid creation of a "Fordized America" (see Hounshell (1984)).

The automobile industry is not alone: other industries have had similar transformations during their times as leading sectors. For example, my wife and I have a small dining room, with a small four-bulb chandelier. But should we go to Monterey for the weekend and leave the dining room light on, by the time we return our dining room will have consumed--in our absence--as much in the way of artificial illumination as an average pre-1850 American household consumed in a year. It cost them about five percent of their household income in candles, tapers, and matches. Because of the technological revolutions that made possible the cheap generation and transmission of electricity, it costs us so little that we cannot see it in our Pacific Gas and Electric bill (Nordhaus, 1997).

The economy cycles through a number of leading sectors: textiles, transportation, construction, textiles again, watches and jewelry, telegraphs, construction again, telephones, transportation again, household utilities, household appliances, broadcasting, textiles and apparel, and medical care-all before the microelectronics revolution. It will continue to cycle through different leading sectors in the future, long after the pace of technological change in microelectronics has slowed down.

2. This Transformation

Because of new dynamics, it touches everyone….

New dynamics of innovation  100 bills  Note that this is one place where we could trace the sequence of develoments presented as Hardware and Software.  Present the idea, then the logic of those bills and their sources.

Is it bigger…won’t know? Etc.

This transformation  Two parts It is distinctively broad. And it is enduring

Applies to everyone who processes or uses information—which is everyone

Has great promise of revolutionizing nearly every stage of industrial design, production, and distribution for a very wide range of industries

The combined features of

TV (broadcast)

Telephones (narrowcast)

Books (information cumulation storage and retrieval)

New dynamics of learning

New dynamics of innovation


b.  Enduring)Not the case that the $100 bills are being picked up immediately—instead the rapid pace of innovation seems to be creating and recreating new piles of $100 bills scattered on the ground.

Usually the most valuable uses are early uses

But network + bandwidth mean that new--even more valuable--uses are continually being created and recreated

Is this a bigger transformative moment than we have seen in the past?

We don't know if this is a bigger transformative moment than we have seen in the past

But in the past we didn't have Moore's law and Metcalf's law

Value of the network: internet mops the floor with proprietary online service providers

The speed of change--nature of who can employ these new technologies

Dynamic process accelerated by ability to build out over existing Bell System structure

The network productivity problem

C. What Is This New Economy Really About?

1. A Change in the Source of Value

Change in the Sources of Value. ‘ Technology and Business Organization.  (Note my comments in the revision of Brad’s note – the Amplification of Intelligence captures the IT revolution as such, not the web…need to express that…

Is it (the transformation?) bigger than we have seen in the past? Can’t tell

But it is a shift in the kinds of activities that are valued

Such a shift has powerful implications for how our economy works (Important notion – why would a shift in our economy matter…sense that the parameters, premises, assumptions that guide choice; the logic of the unfolding will be different)

A change in the sources of value

The value change is both 1) Technological in the sense of amplificaiton of knowledge and information and 2)  Business organizaiton and social organization to support that.  

The New Economy is about the rapidly accelerating scale and impacts of a new source of economic development that will become the dominant source.

What is that new, fundamental source? 1) Technology -- devices, knowledge, codes  that massively multiply our ability to process and communicate information. We can call it Information Technology (or IT). It massively multiplies brain power the way the new technology of the Industrial Revolution multiplied muscle power and unleashed the productive potential of powerful new energy sources. Very fundamentally, the New Economy is about the development of tools to magnify brain power the way the Industrial Revolution (which decisively changed the world) was about tools to magnify muscle power.

Because the change is so fundamental, we absolutely cannot know what it will bring. Predictions about the future uses and scales of new technologies are a repository of laughs and a guide to modesty. But several very important things are known now and they are easy to understand.

Multiplying our power over information, its manipulation and communication,  This is downplayed in the story as we are telling it.  The web is about organization of knowledge, information linkage and treatment, not strictly the amplification.  We have to get that in.  guarantees more and more innovations: new products, services…whole new domains of activity will be created, in a cumulative way. Already there are new activites that are beginning to transform our economy and our lives, and they are  2)  Business organization

2. The Technological Foundations

The Technology Foundations  Largely as in Brad’s draft

Hardware

New information technology did not come out of the blue today. It has been developing over the past forty years and then some if you look closely -- mostly, but not exclusively, in America .

Transistors

Integrated circuits

Microprocessors

Fiber optics and routers

Software

Crunching numbers

Sorting databases

Personal computing

LAN computing

The internet

Knowledge economy  … keys for me are

 the linear progression, not a break…the notion that Formal Knowledge and Formal Training Rooted in Science…Science Based Engineering…

The knowledge amplification that steve emphasizes is a fresh notion.
A knowledge economy? Step one…Code name.  What is different is Systematic Formal Knowledge in the form of training.  I believe we also say this is a linear progression over the years…certainly important since mid century.  Not in itself distinctive break.

Immense physical investments are required to take advantage of these new technologies—factories, cables, wires, routers on a previously-unimagined scale. But they are not dedicated to any one particular industrial use.

Ideas, innovations, have always been the great motor of economic and social development: the steam engine, interchangeable parts, electricity, vaccines.

But in the past concerns about intellectual property protection were much, much weaker. The German organic chemical industry in the late nineteenth century—knowledge but also dedicated capital; knowledge in the hands of the many (engineers); access to the capital in the hands of the few.

We have always had knowledge and had an economy, but the tight linkage of ideas with their dedicated physical capital in the past kept us from having a knowledge economy
 b.  Intellectual property.  
What is the Core argument Here Going to BE?  

information  This needs a systematic overlay.  Key here:  IP takes on significance in very different ways in different industries.   This is very critical.  Not a flat..IP matters, but rather in different forms.  Influence on the dynamic of the industry, terms of competition.  1.  Embedded in physical capital…steel, chemicals, semis…How fast does the knowledge or technology change.  2. Development costs are key, pharmaceuticals…3. Standards are key…can give it away.

Ideas -innovations..sometimes are embodied in very costly capita equipment (It now costs about $2 billion to equip a factory to produce micro chips). Traditionally that has been the case: new processes embeded in very big, specialized equipment.  But ideas can also be disembodied, or certainly not embodied in very expensive capital equipment. And that is ever more frequently the case these days. Though they are costly to develop ($200 million to develop a new pharmaceutical drug; or millions and millions for  a new piece or kind of software) they are cheap to deploy: just copy the drug, the software program, the movie. Its a different game from copying an auto assembly line, an oil refinery, an electric generating plant. 

The value of ideas and information is not limited to one or two high tech sectors. Rather it creates wholly new economic activities, some of which can become very, very large and transformative in their own right: bio-tech is a prime example. So is electronic commerce.

What is the value of Safeway’s club card database? What is Amazon’s edge? 

The New Economy is not fundamentally about an economy based more and more on ideas and innovation rising up within and superseding an older economy based on multiplying effort and piling up, saving, the outputs of hard work, into bigger and better machines to make future work more productive. Instead, it is taking over the old economy from inside…

Most every industry and service, most every job, is beginning to be touched by the information technology revolution from auto production and distribution, through travel, medical, finance, farming, communication, shopping, entertainment. You don't have to be a scientist or a 20 year old stock picker to see the changes, accumulating day by day.

To Brad’s language   I would add this.  This needs a systematic overlay.  Key here:  IP takes on significance in very different ways in different industries.   This is very critical.  Not a flat..IP matters, but rather in different forms.  Influence on the dynamic of the industry, terms of competition.  1.  Embedded in physical capital…steel, chemicals, semis…How fast does the knowledge or technology change.  2. Development costs are key, pharmaceuticals…3. Standards are key…can give it away.

c.Value of Speed and Market Position. Extraordinary declines in prices etc  Not inherent just in the technology, but also in how exploited.

: how intenet bookseller Amazon.com is seen by the stock market as worth as much as established bookseller Barnes and Noble. Observers see how last year's high-end products are this year's mass-market products, and will be obsolete and sold for scrap within two more years (see Kelly (1997)).

Hence this vision of this "new economy": a vision of never-ending cost reductions driven by technological innovation, "learning curves," "economies of scale," "network externalities," and "tipping points." In the old economy you made money by selling goods for more than they cost: in the new economy you make money be selling goods for less than they cost--and relying on the learning curve to lower your costs next year. 

In the old economy you boosted your company's stock price by selling valuable goods to customers: in the new economy you boost your company's stock price by giving away your product to customers--and relying on network externalities to boost the price you can charge for what you have to sell next year. In the old economy the first entrant often made big mistakes that followers could learn from and avoid: it was dangerous to be first into a market. In the new economy the first entrant that passes a tipping point gains a nearly unassailable degree of market dominance.

And there are pieces of the world that fit this vision of the "new economy" very well. Think of the fortune of Bill Gates. Think of the rapid and steady price declines of silicon chips. Think of the rocket-like rise of new companies that did not exist a decade ago to prominence in the stock market. Think of the rise of companies that did not exist three decades ago--like Intel--to industrial prominence

The extraordinarily rapid growth of access to the network.

Nevertheless, when all is said and done, there is a great deal to the idea that we live in a "new economy.”

What is most new is not the extraordinarily rapid pace of invention and innovation: there is always, or rather for the past two hundred years there has always been, some leading sector or other the pace of invention and innovation has been extraordinarily rapid. What is new is not that our standard of living is growing faster than official statistics suggest: for at least a century our official statistics have been understating rates of economic growth because official statisticians don't have the information to adequately understand leading sectors.

What is--or rather might be--substantial in the idea of a "new economy" is that the information age may see the breakdown of those underpinnings of scarcity and control over commodities that supported economists' belief that the market system was a good social mechanism for guiding production and distribution. Economists preach that the Invisible Hand of the market will carry us all to wealth, luxury, and utopia as long as the government is smart enough to protect property rights, enforce contracts, and tweak the system around the edges to deal with "externalities." Such reliance on competitive markets has, by and large, proven a good bet in the past. But it rests on principles--that commodities are excludible (easy to control), rival (scarce and expensive to society to make use of), and transparent (easy to identify)--that may not be true when the information age arrives.

3. The Business Organizational Foundations

What, though, drives the cumulating innovation that is transforming not only the economy and business competition but the very ways we live and work?  These breakthrough technological products, radical disjuctures, do not just spring into being.  They have to be created, and that creation requires insight into their possibilities, organization of markets and production, and risk.
  These radical innovations, a PC or microprocessor or router, moreover, are not simply extensions of existing businesses, they are shifts in direction that address new markets with new technologies, or at least newly configured technologies. 

Hence, we ask the question, has anything changed which would accelerate the pace of development or the character of development. The speed and power of this transformation does not rest just on the technology, on the opportunities.  Perhaps it is increased competitive pressure?  Globalization, certainly, has increased competitive pressure in many markets; but failure in the face of competition is as much, perhaps more, a liklihood than dazzling success.
   Why the success?   It rests on new ways of organizing to capture and exploit technological possibilities.  We respond that innovations in business and social organization have spawned and nurtured these innovations.  They are inseparable from the often more publicly visible products and technologies.  Why did integrated circuit and micro-processor technologies blossom in start-up companies?  Why, likewise, have router and Internet technologies emerged almost entirely outside the established Telco Equipment firms.  Similarly two decades ago Japanese cost and quality breakthroughs in consumer durables were generated hand in hand with the “lean production organization”.
  The American response in turn required the establishment of cross-national production networks and bred an entire contract manufacturing industry of firms that could outsource production.  The conditions, rules and resources, required for effective and innovative business firms that can exploit these  are as important as the technological inputs themselves. 

It is the search for that new approach to business that draws visitors in search of the Silicon Valley secret.  Silicon Valley has become an emblem of that new business, but it is the set of institutions that underping the region that are important.   From the swirl of tactics and strategies – downsizings, outsourcings, mergers, and spin-offs, stock options, labels suchas the virtual corporation – comes the image of a more entrepreneurial business world able to innovate and consolidate those innovations in major industry reorientations.  We could highlight many elements, but lists are not just that.  The individual elements miss the point.  The several innovations have come together to resolve real problems:  To capture the flavor, let us consider two of them. The Innovation Dilemma
 and the Production Dilemma.  Together they suggest how the set of individual solutions and innovations in business organization have jelled into a new system which permits flexibility, adapatability.


The Innovation Dilemma.   In the rapid growth of the information technology sector, half the growth in a given decade has come from products or product markets that did not exist at the beginning.  Chart I.  Another way of putting the problem is that large established firms are not very good at generating disruptive technologies.  They are often blindsided by technological breakthroughs that alter their existing markets, their existing proceedures.  Established firms, to use Jim McGroddy’s imagery, play chess in established markets.  Start up firms play poker in the creation of new industries.  The new arrangements allow both came to be played and well.  

Let us look at the established firm.  Sustaining innovation, improvements in the characteristics of existing products for existing markets are its forte.  The markets it imagines and the innovation it invests in are principally for its current clients.  An elaboration of an existing product can generate considerable returns, and new markets are hard to imagine, and even harder to quantitatively assess.  This is as true for an IBM unable to imagine the role of the minicomputer or both IBM and DEC struck by the PC as it is in the diskdrive business or the forklift business. 
  Similarly established suppliers and systems of delivery lock companies into assumptions about how their industry will unfold.  AT&T certainly asserted that an Internet styled communications system was impossible.
   Motorola, the leader in analog mobil phones, simply misses the step in the shift to digital. 

The more effectively a company is tied into its network of customers and suppliers, the more likely it is to sustain a course of innovation that maintain its position within existing markets and technologies.  The more vulnerable, though, the company is ….the more likely it is to be blindsided by breakthrough technologies. The established company may generate and literally drip with technology, but it may be unable to capture its value.  Xerox Parc’s creation of the GUI and its exploitation first by Apple and then Microsoft, is simply one of many examples of breakthrough technology lost inside of excellent established companies 

Start-ups, the entrepreneurial company, have driven most, if not all, of the radical innovations in this transition.  They have defined and developed entire new industries not just new markets.  But entrepreneurial companies face substantial problems.  They require money, help developing business plans and strategies supplier contacts, access to clients, legal advice, international business judgment,…the list is very long.  The stock options that reward stunning success with stunning wealth create the incentives for talent to leave established firms and start outon their own.  The institutions of the venture community have provided solutions to many of these requirements.  The scale of venture money….(need those numbers from S Hackwood)  suggests not just the amounts of money available, but the breadth of institutions for structuring new breakthrough businesses.  Because the breakthrough start up community is so well entrenched, and the capacities of entrants to challenge incumbents so developed, established firms have themselves begun to explore ways of creating arms length start ups, corporate start-ups.  Those corporate startups, and corporate venture funds are ways to follow the evolving technology product market as well as to raise internal returns.  

This entrepreneurial venture community rests on institutions, and on policy, not just on norms and values.  The early venture money paved the way, but the change in the prudent man rule that allowed institutional money to enter the venture business changed the scale.
 The scale of investment changed as well.  Individual projects could become much larger scale, as is the case of Global Crossing.  But it is not just how large particular projects are, it is how pervasive the venture phenomena became. The funds were suddenly available for the venture world to move from niche to centerpiece.  Similarly, the tax and accounting treatment of options underpins the venture reward system.  A cut in pay and a move across country, could suddenly represent an opportunity not a failing, if the reward were the option share of a venture start up.  

Resolving the Production Dilemma: Production becomes Service and Manufacturers Become Service Companies:  In the mid 1980s the Japanese production onslaught seemed awesome.  Reformulating the production and design process into a lean production system simultaneously eliminated inventories and their costs, permitted constant quality improvement, and reduced cost.   In consumer durable products, autos and televisions, that had lots of parts, complex procurement, precision manufacturing, the Japanese production innovations seemed to have established an enduring marketplace advantage. 
  But the American companies by the mid to late 1990s had re-established leadership in many electronics areas.  Certainly the enduring recession in Japan dampened the ability of Japanese firms to lead from Japanese market position to global market position as they had in so many consumer electronics products.  However the comeback was deeper and more important than that.  Partly the leading edge of consumer electronics, defined as anything you can buy with a three year guarantee at a discount electronics store, shifted from broadcast/entertainment  – tv, vcr radio and related products – wireless and computer based products where the Americans had set standards.  As important, companies such as HP had understood the Japanese strategy of controlling the low end of a market with volume quality product then moving up market into the higher value products, aided by inanities of american trade policy but that is another story.  With the inkjet printer, HP dominated the market by systematically defending the bottom end of the market as it introduced new low cost product. But the ability to implement these strategies hinged on outsourcing, cross national production networks, and the emergence of contract manufacturing. ”  

A fundamental process was at work, which we can only hint at..
  First, We truncate a story which saw a shift from a market dominated by integrated producers to one in which firms located anywhere in the distinegrated value chain can, potentially control the evolution of key standards and in that way define the terms of competition, not just of their particular segment, but critically in final product markets as well.  Market power has shifted from the assemblers such as Compaq, Gateway, IBM, or Toshiba, to key producers of components (such as Intel); operating systems (such as Microsoft); applications (such as SAP, Adobe); interfaces (such as Netscape); languages (such as Sun with Java); and to pure product definition companies like Cisco Systems and 3COM. What all of these firms have in common is that, from quite different vantage points in the informatics value chain, they all own key technical specifications that have been accepted as de facto product standards in the market.  The radical start up companies had begun to define the direction and fate of the industry.  Second,  companies that had found production a weakness began to outsource both component production and assembly.  But new highly flexible and adaptable production systems emerged.   “Cross-national Production Networks. Cross-national Production Network (CPN) is a label we apply to the consequent dis-integration of the industry’s value chain into constituent functions that can be contracted out to independent producers wherever those companies are located in the global economy. CPNs permit and result from an increasingly fine division of labor. The networks permit firms to weave together the constituent elements of the value-chain into competitively effective new production systems, while facilitating diverse points of innovation. They are not principally about lower wages as such, nor about access to markets and natural resources, although these objectives often motivated initial investments. Rather they are about the emergence of locations that can deliver different mixes of technology and production at different cost-performance points. Third,  perhaps most important, CPNs have turned large segments of complex manufacturing into a commodity available in the market.” Supply chain management took on a strategic meaning
    Fourth, this set the stage finally for companies such as Dell to more tightly link marketing and production, convert themselves into a service business tying design to the customer.  More generally this service model set the stage for a web based service orientation.

In sum, innovations in business organization, corporate strategic approach, built upon each other.  The transition is not a mechanical process in technological logic, but a social transformation as well.

4. How Come the Productivity Paradox?  

“How come you can see the computer revolution everywhere except for the aggregate productivity statistics?” This question from MIT economics professor Robert Solow is the heart of what has been called the “productivity paradox.”

In recent years the so-called “productivity paradox” has become less sharp: there has been an acceleration in American aggregate economy-wide productivity growth over the past three years, and it is linked to strong cost reductions in computers. But for decades  before it was very difficult to reconcile the sense that information technology was changing the economy with unchanging, slow aggregate productivity growth in the economy as a whole.

Now there are two possibilities. The first is that computers have been overhyped: that the productivity benefits from computerization are small, that a lot of investment has been wasted, and that not much has—fundamentally—changed. The second is that computerization has paid substantial economic benefits, but that our statistical system has failed to pick it up.

At the microeconomic level—the level of firms, industries, and workers—there is no productivity paradox. Workers who are computer literate, or who acquire computer literacy, earn higher salaries. Firms that invest heavily in computers expand their production and reduce their costs. It is not at the level of the individual firm or industry or worker but at the level of the economy as a whole

What is being said her is simple, and strong.  Simple version…two choices…Sense something happening, but can’t measure it.  Either isn’t happening or can’t measure it.  Evidence something is happening overwhelming…so what arne’t we measuring..  Simple logic..

What the productivity paradox is

The evidence: the micro level

Time lags

Measurement errors

It now seems most likely that a major component of the productivity paradox is driven by the inability of our statistical system to adequately measure changes in the quality of service, and in the range of options open to consumers.

Hence the flip side of the productivity paradox is that the gains from computers-and-communications are being very widely distributed throughout the economy.

5. What the New Economy Is Not

Not the goldilocks economy

Recessions will come, and unemployment will rise at some point in the future

Not ever-rising stock prices

We would still have a new economy were the internet stock bubble to end tomorrow—were the stock market as a whole to lose half its value in the course of a year.

D. How much we all have at stake in high-tech’s continued success

Yes, The genie is out of the bottle. It is, after all, based on scientific knowledge and procedure. But it can come faster or slower, in more positive, helpful or more disruptive, harmful way. And it need not continue under American leadership. It need not continue in the United States in a way that benefits most Americans, that leaves the Americans, relative to other peoples in the world, at the top ranking in wealth and power and expanded life potential. The center of development -- and wealth formation -- could easily be displaced to other countries.

What will determine that? A whole set of factors, but the simple most important will prove to be Government Policy. Even though most of us would just as well see the government step aside and let the economy develop according to its own devices, government policy, more than any other single factor (for the good and bad) will have a decisive influence on the shape, rate, and character of the New Economy.

Yes, it will continue to revolutionize life and thought. The genie is out of the bottle. But the transformations can come faster or slower, in more positive and helpful or a more negative and disruptive way. 

� Borrus and Zysman





� Cite to Davidow…what are the lists of business books we might want to cite.


�   Cites to increasing levels of market competition.


� Machine that changed etc.


� Our thanks to Jim Mcgroddy who brought this issue forward and to the work of Christiansen who excellent work highlights it.
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� Until the mid 1980s American producers in electronics as in was dominated by assemblers, ie., systems producers who designed, marketed, and assembled the final product with a structure and strategy.  .” By the early 1980s, essentially all electronics product-markets were dominated by large-scale producers such as IBM, Siemens, Matsushita, NEC, and Toshiba. They produced fully proprietary systems whose key product standards -- ie., the technical specifications that describe the system architecture and enable the pieces of the system to inter-operate as a whole and with each other -- were either fully “closed” or fully “open.” A fully open standard is one in which the technical information necessary to implement the standard is in the public domain -- ie., fully available on a non-discriminatory and timely basis to anyone. This was the case with most consumer and many communications interface standards like TV or fax broadcast standards. With the relevant technical information in the public domain, products like TVs and radios built to such open standards became commodities in which scale, quality, and cost were the defining features of competition in highly contested markets. By contrast, telecommunications and computer firms built to “closed” standards in which the relevant technical information was owned as intellectual property and not made available to anyone other than through legally permissible reverse engineering. IBM’s mainframe computers epitomized such proprietary, closed systems. Here, too, vertical control over technologies and manufacturing was essential especially in the early stages of competition when new systems were introduced. But once established in the market, competition centered on growing an installed base of customers who could be locked-in to a firm’s product line. Lock-in was possible because -- unlike in the open standards case where all products were built to implement the same standard so that users could seamlessly switch between them -- the costs of switching between closed systems could be very high indeed (requiring, for example, rewriting an existing base of software and retraining all users). Large installed bases were essentially decisive over time in these competitions -- as all of IBM’s competitors discovered -- because those who had them would almost always have lower per-unit costs for succeeding generations than the competition, since such costs (of development or marketing for example) could be amortized over more locked-in users. In sum, then, with both closed and open systems, vertical control over technologies and manufacturing was the key to market success: It was necessary to capture closed system rents and lock customers into proprietary standards, or, in the case of open systems, to compete on implementation, quality and price.”   


In the policy-induced struggle to break loose from IBM’s dominant model and to react to the Japanese ascent, new product strategies emerged within the logic of the dis-integrated US industry structure and the possibilities afforded by digital, microelectronics-based systems. The pioneering product was, of course, the PC. But the extraordinary pace of technical progress and ever-improving price/performance soon made the underlying microelectronics technologies increasingly pervasive, transforming just about everything from telecommunications switches through automobiles and hearing aids. By the mid 1980s, new electronics product-markets began to converge on a cost-effective, common technological foundation of networkable, microprocessor-based systems (of which the PC is emblematic). 


The pioneering product was, of course, the PC. But the extraordinary pace of technical progress and ever-improving price/performance soon made the underlying microelectronics technologies increasingly pervasive, transforming just about everything from telecommunications switches through automobiles and hearing aids. By the mid 1980s, new electronics product-markets began to converge on a cost-effective, common technological foundation of networkable, microprocessor-based systems (of which the PC is emblematic). 


Such systems enabled a dramatic shift in the character of electronics products -- from the prior era’s proprietary systems built to fully open or closed standards, to the Wintelist era’s ‘open-but-owned’ systems built to ‘restricted’ standards.� In the new systems, key product standards, especially the interface specifications which permit interoperability with the operating system or system hardware, are owned as intellectual property but made available to others who produce complementary or competing components, systems, or software products. Hence the systems are ‘open-but-owned’.� The relevant technical standards are licensed rather than published, with either the universe of licensees, the degree of documentation of the technical specifications, or the permissible uses, ‘restricted’ in some fashion. Very often, changes can be made unilaterally by the standard holder in ways that affect availability and timing of access to the interface specification -- as Microsoft is routinely accused of doing by its licensee-competitors. In essence, open-but-owned systems combined competitive elements from both product types of the prior era -- the standards are licensed in order to create commodity-like competition around system elements chosen by the licensor (eg., around assembled PCs built to Intel processor architecture standards), while remaining restricted in order to build installed-base and lock-in customers.


The shift to open-but-owned systems was accelerated by two factors that helped to spread and consolidate Wintelist business strategies. First, from the supply side, the increasing cost and complexity of continuing innovation made it increasingly difficult for any one company, even IBM, to maintain ownership and control over all of the relevant technologies. Second, and by far more critical, major industrial users made increasingly strident demands for increasing interoperability of complex systems purchased from multiple vendors.� As major business users moved their business operations onto information networks that became increasingly central to the implementation of business functions and strategy, users wanted control over their management and operation. Again, American public policy set the context:


The New Terms of Competition: In this new epoch, firms located anywhere in the dis-integrated value chain can, potentially, control the evolution of key standards and in that way define the terms of competition not just in their particular segment but, critically, in the final product markets as well. Market power has shifted from the assemblers such as Compaq, Gateway, IBM, or Toshiba, to key producers of components (such as Intel); operating systems (such as Microsoft); applications (such as SAP, Adobe); interfaces (such as Netscape); languages (such as Sun with Java); and to pure product definition companies like Cisco Systems and 3COM. What all of these firms have in common is that, from quite different vantage points in the informatics value chain, they all own key technical specifications that have been accepted as de facto product standards in the market. Each beat-out rival standards. In winning, each created a universe of licensees who produce to the standard and add value to its use -- just as applications software firms like WordPerfect, PC assemblers like Compaq, peripherals producers like Canon, or content providers like Grolliers, all produce to Microsoft’s Windows operating system standards. Each standard owner maintains a growing installed base of customers who use the products that conform to the standards. Each has been careful to evolve the standards by adding incremental improvements in performance, functionality, features, quality, or costs within product generations; and dramatic improvements between generations (while remaining backwardly compatible with past versions). In that way, each has effectively ‘locked-in’ their customer base in the sense explored earlier -- that, given the customer’s investment in all of the conforming products and in how to use them effectively, the customer will normally be unwilling to switch to competing standards unless they offer truly radical and compensatory improvements in price-performance-functionality. Switching will not occur, that is, unless it is even more costly to stay put.�


Such Wintelist strategies effectively attenuate the link between market power and the ownership of the assets of production that characterized the prior era of competition, and at the extremes, as with a firm like Cisco Systems, can completely decouple control of final markets from ownership of manufacturing assets. For Wintelist firms, ownership and manipulation of their de facto standards are considerably more effective barriers to entry than the barriers of scale and vertical control over technology and production in the prior era because they are far harder to duplicate. But production and scale do not vanish from the story; they are still significant (a point elaborated later). Indeed, relevant production know-how still facilitates continuing product and process development in most industry segments. And, in many cases, traditional assemblers can use their additional advantages of scale and vertical control to decisive advantage in playing the Wintelist game. For example, Hewlett-Packard has been perhaps the most successful traditional systems assembler to adjust to the Wintelist era. In PC printers, HP “drivers” are the laser and inkjet operating system standards (and printers are consequently the chief source of HP’s profits). In Unix workstations, HP’s open-but-owned Precision Architecture has been one of the three principle contenders for market leadership (with SUN and IBM). Even, as in PCs, where it does not own the relevant standards, HP has successfully adjusted its business model to emphasize speed and continuous innovation over manufacturing scale and vertical control.


CPNs comprise a clever division of labor in which different value-chain functions are carried on across national boundaries by different firms under the coordination either of a lead MNC for its own production or of a Production Service Company (PSC) who manages the production value chain for clients. As important, CPNs express the reduced need for companies to control production through ownership or direct management of each piece of the value-chain. To be more specific, by a firm’s cross-national production network we mean: 


. . . the organization, across national borders, of the relationships (intra- and increasingly inter-firm) through which the firm conducts research and development, product definition and design, procurement, manufacturing, distribution, and support services. As a first approximation, such networks comprise a lead firm, its subsidiaries and affiliates, its subcontractors and suppliers, its distribution channels and sources of value-added product or service features, its joint ventures, R&D alliances and other cooperative arrangements (like standards consortia). In contrast to traditional forms of corporate organization, such networks boost a proliferation of non-equity, non-arms-length, cross-border, inter-firm relationships in which significant value is added outside the lead firm and entire business functions may be outsourced.�








