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A. Introduction 

At the end of the twentieth century legions of the powerful—politicians, intellectuals, journalists, business leaders, and visionaries—made what can only be called pilgrimages to a spot in California between San Francisco Bay and the Pacific Ocean, some forty miles south of San Francisco: Silicon Valley. 

In the past the powerful had made similar pilgrimages. In the 1830s and 1840s Alexis de Tocqueville (reprinted 1991), Benjamin Disraeli (reprinted 1993), and Friedrich Engels (1844) were among the pilgrims who journeyed to Manchester, England, to see the shape of the future emerging from the factories (and the smog, and the slums) of the rising British cotton textile industry. 

In the 1920s the pilgrims traveled to Detroit, to see Henry Ford's assembly lines and the extraordinary upward leap in productivity that turned automobiles from luxuries into commodities within the reach of the bulk of American families. The revolution of mass production of Detroit may have driven an even bigger change in human conditions of life than the original industrial revolution of Manchester: Aldous Huxley (reprinted 1989) wrote in Brave New World of a future in which people dated years from the production of the first Model-T Ford, and in which the key problem facing governments was how to brainwash people so that they would consume enough to keep the economy near full employment.

In all three cases people went on pilgrimage to see the future—the industrial future, in Manchester; the mass-production future, in Detroit; and the microelectronic future, in Silicon Valley. In all three cases the overwhelming belief was that new technologies had created a fundamentally new economy. So the powerful of each age made pilgrimage to the heart of the technological revolution in progress to see both the technological glory and its sociological consequences. And in every case—whether that of Alexis de Tocqueville writing of the cruelty of the “manufacturing aristocracy,” Aldous Huxley writing of a future in which citizens have to be hypnotized into mass consumption, or today—the message brought back is that it is indeed a new world, a new economy, to which we all must adjust. Things will be fundamentally different.

But what, exactly, is “new” about the particular “new economy” that awaits us in our future? Each pilgrim to Silicon Valley seems to bring back a slightly different report. And I think that many of the reports are simply wrong. Some, I think, see as brand-new patterns of entrepreneurship and enterprise that are really quite old—and do so because they fail to view Silicon Valley from a long enough historical perspective. Some, I think, fail to understand important issues of the measurement of economic growth. Thus the tone of most of this essay is negative: a debunking of some of the new-economy ideas. 

Nevertheless, when all is said and done I am not comfortable with the role of debunker. There is something to the idea that we live in a “new economy”—just as there was something in the air in the past when dignitaries went on pilgrimage to Manchester or Detroit. So the last part of this essay will try to sketch out the important areas in which we do indeed live in a “new economy.” 

B. Leading Sectors 

The first dimension of “newness” of today’s economy—the one that strikes almost all observers immediately, and leads to breathless descriptions of technological revolution—is the sheer speed of technological progress in the semiconductor and the semiconductor-derived industries. Since the invention of the transistor early in the post-World War II period the onrush of scientific invention, technological innovation, and industrial expansion has been continuous: transistors, integrated circuits, microprocessors, and now entire-computers-on-a-single-chip (see Hanson (1982)). Observers note the continued truth of Moore’s Law (named for Intel Corporation co-founder Gordon Moore): the density of silicon-on-a-single-chip doubles (and thus the cost of silicon circuits to consumers halves) every eighteen to twenty-four months (see Saxenian (1996)). They note the enormous fortunes made on the stock market by founders of startup corporations that have never turned a profit. They 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); Kelly (forthcoming).

A vision of never-ending cost reductions as a result of technological innovation, learning curves, and economies of scale joined with network externalities—that make products more valuable the more prevalent they are—and a belief in tipping points at which quantitative changes become qualitative underpin many reports from pilgrims returning from Silicon Valley.   The fortune of Bill Gates, the rapid and steady price declines of silicon chips, and the rocket-like rise of new companies that did not exist a decade ago to industrial prominence are, in the eyes of many returning pilgrims, at the heart of the new economy.

But it is along this dimension that our economy is perhaps the least new.

What this particular set of returning pilgrims are describing are 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. And there have been such leading sectors well over a hundred years. Indeed, the Manchester of the 1830s to which the first set of industrial pilgrims travelled was the leading sector of its day. And the Manchester of the 1830s saw the creation of large fortunes, the plummeting of product prices, and the sudden growth of large enterprises. It was not identical to today’s Silicon Valley, but the processes of economic change in the cotton-spinning plain of the 1830s bear a close family resemblance.

Every leading sector seems to go through a similar process. Consider the automobile. The average car purchased in 1906 cost $52,640 of 1993-value dollars (after adjusting for inflation; see Raff and Trajtenberg (1997)). By 1910 the average price of a car had dropped to $39,860 of 1993-value dollars—but in 1910 the “quality” of the average car was at least 31 percent higher than in 1906. By the time the heroic, entrepreneurial age of the American automobile came to an end in 1918, an average car cost 53 percent less than in 1906 (in inflation-adjusted dollars) and had a “quality” 105 percent higher: 4.2 times as much car for the (inflation-adjusted) dollar than a mere decade before.

This is not the pace of innovation found in semiconductors according to Moore’s Law—which generates at least a 32-fold, not a four-fold, increase in value over a decade—but it is within the same ballpark, especially once one recognizes that the semiconductors subject to Moore’s Law are not the sole component of any microelectronics product.

Thus a citizen of 1897 did not have to wait for our “network economy” to be astounded by how the best of products would get cheaper every year; he or she would have been—and they were—astounded by the pace of technological progress in the automobile manufacturing industry. 

Thus returning pilgrims from Silicon Valley have made an elementary mistake. They grew up with the goods of the industrial revolution—from automobiles to washing machines, railroads to container ships to airplanes to radios. They remember these goods from their childhood, and see them today in much the same form as they existed thirty or more years ago. So they assume that such “industrial” goods must have always existed, that the pace at which they changed must have always been glacial, and that semiconductor-derived products are something new: post-industrial goods that belong to a “new economy.” 

But revolutions in productivity in the economy’s shifting set of leading sectors have been ongoing since the beginning of the industrial revolution. In fact, that’s why it’s called the industrial revolution. Microelectronics as one of today’s leading sectors of technological change. The pace of its technological advance is new to our generation. But productivity advances in leading sectors that are fast enough to be called industrial revolutions have not been news for at least a century and a half. 

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. 

In all of these sectors prices have fallen so much and quality improved so much that any previous century would see the “price” of that sector’s output as effectively zero. They would see us today as extraordinarily well off and incredibly profligate, using resources and capabilities that were jealously hoarded and economized in the past for trivial and wasteful purposes.

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. What would have cost them about five percent of their household income in candles, tapers, and matches costs us so little that we cannot see it in our Pacific Gas and Electric bill (Nordhaus, 1997). 

Now it is a common mistake to think that basic features of industrial society are unique features of post-industrial society (see Kumar, 1978). It comes from our tendency to underestimate exactly how much and how profound qualitative change in human technological costs and capabilities has been since the start of the industrial revolution.

However, the fact that we typically make this mistake suggests that a large number of characteristics pointed to as part of our “new economy” are instead part of the old economy: that the problems of regulating Microsoft today are not that much different than the problems a century ago of regulating Standard Oil or the Pennsylvania Railroad, and that the boom in the stocks of RCA and of the Insull Utility Empire in the 1920s have much to teach us about the stock market valuation of Intel and Amazon.com today (see Varian and Shapiro (forthcoming)).

So how would pilgrims returning from Silicon Valley change their vision of the future after recognizing that much of what they have seen are the more-or-less standard economic and technological dynamics of a leading sector? I believe that they would change their mind in at least four areas:

First, they would recognize that in microelectionics, as in every leading sector, the “heroic” period of rapid technological progress will come to an end. Henry Ford perfects the Model T. Cable and Wireless figures out how to properly insulate submarine telegraph cables. The first easy-to-find antibiotics are all classified. Moore’s Law exhausts itself. Thereafter computers and communications will become a much more mature industry—with different focuses for research and development, different types of firms, and different types of competition. 

Second, in every leading sector the bulk of economic value added comes before the heroic period has come to an end—thus it is unwise to extrapolate the economic value added by semiconductors far into the future. The first railroads connected key points between which lots of bulky, heavy, expensive materials needed to move. The first three TV networks came amazingly close to sating Americans’ taste for audiovisual entertainment. The first uses of modern telecommunications and computers—Plain Old Telephone Service, music and news via radio, the first TV networks, Blockbuster Video, scientific and financial calculations, and large database searches—were the highest-value uses. Later uses are lower-value uses: if they were higher-value uses, computers would have been applied to them already. 

It is a good bet that the impact of computerization on measured economic GDP will turn out in the end to be small—because measured increases so far have been small, yet most of the economic surplus has already been achieved. 

Third, after the heroic age the form of competition changes. After the heroic age, firms make money by giving customers exactly what they want. As long as automobile prices were falling and quality rising rapidly, Henry Ford could do very, very well by riding the leading edge of the technology wave: making a leading-edge car and letting the customer choose the color and the options, as long as the options were zero and the color was black. 

After the 1920s, however, the Ford Motor Company was overwhelmed by Alfred P. Sloan’s General Motors, which figured out how to retain most of Ford's economies of scale while at the same time proliferating brands, models, styles, and colors to get close to individual consumer demand. Before GM, no one knew what kind of options car buyers really wanted. Today, no one knows what kind of options computer and internet access purchasers really want—and no one will until a computer and communications counterpart emerges to play GM against Microsoft and Intel’s version of Ford.

Fourth, each leading sector does produce a technological revolution. It does leave us with previously unimagined capabilities. The railroad gave us the ability to cross the continent in a week rather than in months. Electric power gave us the ability to light our houses. Metallurgy gave us the ability to build some really big buildings and bridges. Microelectronics has given us the ability to analyze situations based on statistical inference rather than anecdote, and is giving us the opportunity to access any piece of information in a manner of minutes. 

But just because microelectronics revolutionizes our capabilities to process information doesn’t mean that it will dominate our economy. The economy, after all, focuses its attention on what is expensive—not on what is cheap. There is no “economy” of air—air is free—even though our capability to breath cheaply is perhaps the most important thing of all.

Thus as our capabilities grow, the salience of our expanded capabilities in the economy—which is, after all, the realm of things that are scarce—does not. 

C. The Measurement of Growth 

A second set of pilgrims have returned from Silicon Valley believing that the economy could grow much faster than it has over the past few years—believing that the technological revolutions of microelectronics are having a big impact on our standard of living. They go on to argue that the Federal Reserve’s tight-money policies have kept measured economic growth in this decade relatively slow, and they thus conclude that our economic growth is being held back by old-fashioned destructive tight-money policies on the part of the dinosaurs at the Federal Reserve (see Shepard (1997)). 

As best as I can tell, this group of returning pilgrims have failed to recognize the importance of the world measured in the paragraph above. Their pilgrimage has led them to the belief that true economic growth is higher than measured economic growth. And it is certainly the case that Federal Reserve policy has kept measured growth lower than in many past decades. But real growth is—for the reasons that the pilgrims adduce—quite likely much faster than measured growth. And just because measured growth is lower than real growth does not mean that the Federal Reserve is holding back the economy.

How would we tell if economic growth was too slow? How would we tell if inappropriate policies were hobbling the rate of economic progress? One guide would be the rate of investment: are bad economic policies stealing capital that should be going to expand the productive capacity of the economy. While you can argue that the budget deficits of the 1980s hobbled economic growth by crowding out investment, the budget deficits of the Reagan and Bush administrations are now gone.

In an economy in which businesses formed long-term ties with their workers, and believed that worker loyalty to the firm should be matched by firm loyalty to the worker (an economy like that of today’s Japan), it might prove very difficult to figure out whether production in the economy was in fact growing as fast as it could. But we do no live in such an economy. We live in an economy in which firms have little if any loyalty to their workers, and believe that they have a strong positive duty to shareholders to fire workers whenever it makes economic sense—defined as increasing profits that might someday be paid out to shareholders—to do so. 

Thus if the productive capacity of America’s businesses was expanding faster than the rate of growth of output, we would expect to see businesses firing workers on a large scale. We would expect to see the rate of unemployment rising, as firms took advantage of the way that new technologies and higher productivity allowed them to economize on workers.

Yet so far at least we do not see the unemployment rate rising. The statistical relationship between the growth of real GDP and changes in the unemployment rate—a statistical relationship called Okun’s Law, after the late Brookings Institution economist Arthur Okun—continues to track its historical patterns along a line consistent with the view that the long-run growth rate of measured real GDP in today’s American economy is some 2.3 percent per year (see Blinder (1997); Krugman (1997)).

Microelectronic technology may indeed have widened the gap between measured and true economic growth. But that does not mean that meausred  GDP can consistently grow faster than it has grown without accelerating inflation.

D. The New Economy 

Nevertheless, there is a sense in which this debunking of “new economy” notions is unsatisfactory. Much political-economic discussion of how fast the economy can grow does seem to be the result of a confusion between measured and true rates of growth. Much of the hype surrounding the “new economy” is the same hype that often surrounds a leading, technologically-dynamic sector.

But.

There remains a core of truth in “new economy” claims.

First, it does seem to be the case that the gap between economic growth as measured by the Department of Commerce and economic growth measured as we would ideally like to measure it has been growing. Over the past generation, entire sectors of the economy have been left out of the real GDP accounts. They have appeared as subtractions in value, and reductions in productivity.

For example, consider the creation and spread of network television throughout America in the 1950s, 1960s, and 1970s. Network television dominated and in some ways still dominates American culture. Network television in its heyday took up perhaps a fifth of America’s leisure hours. Something that is so important an element of Americans’ consumption in terms of time should play a similarly large role in measured real GDP, right?

Wrong.

Calculations of real GDP look at the goods and services that are produced and sold through the market at two points in time. They calculate the increase in real GDP by taking one particular set of prices and using that set of prices to value production at the two different moments in time. Because nobody ever paid a cent to receive network television, it receives a value of zero in all real GDP accounts.

But what about when productivity is calculated? What about measurements of output per worker? The measurements of output per worker produced by the Department of Commerce divided real GDP by the number of people at work in the economy, including all those at work designing, making, producing, and broadcasting television programs. Thus the growth of the network broadcast television industry increased the size of the denominator in output-per-worker and real economic productivity calculations, but not the size of the numerator. Each extra one-tenth of one percent of the labor force that shifted to working in the network television industry broadly defined decreased measured productivity and measured GDP per worker by one-tenth of one percent.

The Boskin Commission on the Consumer Price Index came up with a tentative conclusion that inflation has been overstated—and thus the growth rate of real GDP understated—by approximately one percentage point per year (see Boskin et al. (1997)). But this estimate is just an informed guess. And there is good reason—as more and more of our economy shifts away from staples and goods toward specialized products and services—to believe that the amount by which our measured statistics understate economic growth is increasing.

Second, there is reason to think that this particular leading sector may be different—or, rather, have broader consequences in the very long run for how the economy works—than other leading sectors in the past.

For the first time since the invention of printing in the fifteenth century, the economy’s leading sector focuses on information processing and distribution. Previous leading sectors changed the conditions of life of weavers, spinners, transporters, framers, blacksmiths, and so on. Today’s leading sectors are changing the conditions of life of those who use information to direct enterprises—managers—and they are also changing the conditions of life of those who use information to decide what to buy—consumers (Cairncross (1997)). 

Because society’s information processors and distributors include its intellectuals, and because intellectuals are very articulate, it may be the case that this particular leading sector gets over-hyped. But there is a reason to think that there may be something behind the hype.

For more than two centuries, the economists have been preaching that the Invisible Hand of the market will carry us all to wealth, luxury, and utopia; as long as only the government is smart enough to protect property rights, enforce contracts, tweak the system around the edges to deal with minor externalities, and otherwise leave well enough alone. For more than two centuries the reliance on competitive markets to produce economic growth and prosperity has, by and large, proven a good bet.

But there are three preconditions that must be met if the market’s Invisible Hand is to do its job (see De Long and Froomkin (1997)). The Invisible Hand works well only if:

· The owner of a commodity can easily and cheaply exclude others from using or enjoying the commodity: without such “excludibility” the relationship between producer and consumer is much more a gift-exchange than a purchase-and-sale relationship, and there is no reason to presume that commodities will get into the hands of the consumers who value them the most.

· Use of a commodity is rival: so that if I am using or enjoying a particular commodity now, you cannot be. Without “rivalry” is no reason to presume that the amount produced will be that amount that best serves social welfare.

· Purchaing the commodity is transparent: purchasers know what it is that they are buying. If purchasers do not know what they are buying (risk buying a “lemon” or find that what they have purchased is much more a long-term relationship than a single purchase-and-sale), then there is no reason to presume that the price at which they are willing to purchase it corresponds to its true social value.

The structure of production and exchange used to guarantee that these preconditions would be satisfied. Commodities that take the form of single physical objects are rival and excludible by nature there is only one of it, and if it is locked up in the seller’s shop no one else can use it. The structure of the distribution network—moving individual physical objects from place to place, from producers to consumers, made transparency relativley easy to obtain as well.

But as the information technology and communications revolutions have been progressing, they have been slowly eroding these pillars that have supported the Invisible Hand. Increasingly economic value resides in those portions of commodities that are (a) non-exclusive (so that it is hard for their “owner” to restrict their distribution once they have been sold to anyone), (b) non-rival (so that once produced the same commodity can be consumed many times), (c) and non-transparent (so that purchasers do not really know what it is they have bought until long afterwards: when you purchased Microsoft Word for the first time did you fully realize that you were committing yourself to a long-run path of upgrades and file-format revisions?).

Whether these changes in the basic characteristics of value will proceed far enough to transform the institutions and processes of our economy is anyone’s guess. But there is, in the end, reason to think that there may be something big in this idea that we are about to live in a “new economy.” 
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