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About once in 100 years, something really big happens, and this is it. (Stephen Slifer, quoted in Berenson 2000, p. 8)

The New Economy is real.  Until recently that proposition remained a matter of faith: either one believed or not. But as the productivity gains of the late 1990s continued to roll in, some prominent unbelievers among economists saw fit to rethink the question (see Figure 25.1). This final chapter shows why.  

Part I of the book surveyed three conceptions of the New Economy. We concluded that it is ‘part micro, part macro, and all digital.’ The acceleration of productivity growth highlights the interplay of the three dimensions. 

We can begin in the realm of macroeconomic policy, where a rise in productivity growth by one full percentage point after 1995 allowed the economy to grow faster than most economists had thought possible.

BREAKING THE SPEED LIMIT

The macro drama turns on Fed Chair Alan Greenspan’s decision after 1996 to let the economy expand at GDP growth rates of 4 percent or more a year. 

As background, before Alan Blinder left his position as Vice Chairman of the Fed in January of 1996, he had made a case for ‘opportunistic disinflation’ (Donovan 2000, p. F1). To wit: Instead of targeting a zero inflation rate, the Fed should settle for low inflation and allow faster growth. 
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Until then the Fed and most other central banks in the industrial nations had concluded that their sole mission should be to fight inflation. Given the mandate to end the federal budget deficit, fiscal policy had disappeared as an instrument. In short, faster growth and lower unemployment were no longer to be pursued as policy goals. Blinder, it seemed, was a lone liberal voice crying out in the wilderness.  

For his own reasons Greenspan followed Blinder’s growth strategy when the latter left the Fed in January 1996.  He decided an IT revolution was creating productivity gains that were raising the economy’s ‘speed limit.’ 

Why the Speed Limit Used to Be 2.5 Percent

At that point the US was thought to have a given natural rate of unemployment (a NAIRU, for ‘non-accelerating-inflation-rate-of-unemployment’) of 5.5 percent. If GDP grew too rapidly, pushing short-term unemployment below 5 percent, inflation would increase.  Labor shortages would allow unions to bid up wages in excess of productivity gains, raising production costs, forcing firms to raise prices.  

By the same token, once the economy reached ‘full employment’ at the natural rate of unemployment of 5.5 percent, the Fed’s task was clear. It should permit GDP growth no faster then the sum of (1) the rate of growth of the labor force and (2) the increase in productivity per worker. Since the labor force was growing about 1 percent and labor productivity about 1.4 percent a year, the speed limit for GDP was at most 2.5 percent. 


In this prevailing view, then, growth above 2.5 percent a year would increase inflation, requiring a Fed clamp-down, leading in the usual sequence to a recession.

The $500 Billion Bonus 

Instead Greenspan had gradually come to believe that in The Weightless World, bits were replacing atoms in ways that opened new methods of production and created faster productivity growth (Coyle 1998).  


He and the Fed Board of Governors thus sat on their hands as GDP growth increased from 2.5 to over 4 percent a year. Not all the Governors were happy; some persuasion from Greenspan was needed to win over inflation hawks like Laurence Meyer, who wanted a measured inflation rate of zero.  But Greenspan prevailed. 


We saw the results at the beginning of the book, in Figure 1.1. Having reached nominal full employment in 1996, the economy went on to grow at rates averaging 4.2 percent for the four years 1996-99. In an $8 trillion economy, this difference of 1.7 percentage points (from 2.5 to 4.2) a year equaled over $500 billion from 1996 through 1999.  

That was $2,000 extra per person in the US over the last four years of the century. Some of it went to people already working and some to new workers. Some went to governments – creating not only a federal budget surplus, but full coffers for states and cities. Most striking, the black poverty rate fell by 10 percentage points over the decade, as Figure 25.1 shows.

The US economy thus generated an extra half trillion dollars while shattering the speed limit through the last four years of the decade. Instead of rising, inflation edged down each year until 1999, when the consumer price index moved up slightly. Since unemployment was falling, too, the ‘misery index’ (the sum of the inflation and unemployment rates), reached its lowest level since the early 1960s – for which also, see Figure 1.1. 

The explanation for the rise in the speed limit can be seen in the right-hand-side of the speed-limit formula,

%dGDP = %dLH + %dLP

Here we replace the growth of the labor force by the growth in actual hours worked, denoted as %dLH (for ‘percentage change in labor hours’). The reason for the replacement is that labor hours actually worked is a more easily measured quantity.

The Surprising Increase in Labor Hours

The equation says that the growth of real GDP is constrained by the sum of the growth of hours worked, LH, and the rise in labor productivity, LP. A rise in either of the two right-hand-side variables raises the speed limit. (A third issue – by how much official measurements understated LP growth – is irrelevant in this context because whatever the bias, it affects the left-hand-side variable, measured real GDP growth, as much as LP growth, leaving the perceived speed limit unaffected.) Both constraining variables grew faster than expected after 1995.  

The first, LH, rose much faster than the normal growth from the entrance to the labor force of young workers or from immigration. As the economy reached ‘full employment’ of 5 percent by the end of 1997, tightening labor markets sucked successive waves of discouraged workers into (or back into) the labor force. They included midlife men downsized in the early 1990s, inner-city and minority workers, the handicapped, and, late in the decade, women making the shift from welfare to work.  

In other words, job opportunities, not wage increases, induced further growth in the labor force. Newly flexible labor markets and the wave of cheap foreign imports after the Asian meltdown and currency devaluations of 1997 kept a lid on labor costs and on product prices. 

In any case, the second boost to the speed limit was a jump in labor productivity growth after 1995 by about a percentage point.  And that brings us to the paradox enveloping the enigma containing the riddle.

MICRO PARABLES

A New Economy explanation of the late 1990s productivity surge has to address the familiar ‘productivity paradox.’ To wit: The microprocessor was invented at Intel in 1971, the Apple II appeared in 1977, and the IBM PC in 1981. Yet dramatic productivity gains showed up only after 1995.  

If they provide the explanation to the productivity surge, why did it take so long for the microprocessor and the PC to raise productivity growth? Or, was the acceleration after 1995 caused by the Internet – which was itself maturing during the same period? As to the context, why had productivity growth slowed after 1973? 


One way to sort out these issues is to recall two persuasive parables about productivity, one a decade old, the other of more recent vintage. 
The Dynamo and the Computer 

In a 1990 paper, ‘Computer and Dynamo: The Modern Productivity Paradox in a Not-Too-Distant Mirror,’ Paul David explored parallels in the economic impacts of the two ‘general purpose engines.’ The account brings to mind Benjamin Franklin’s reply when asked about the value of a new invention. ‘What,’ Franklin replied, ‘is the value of a new-born baby?’  


In the same spirit, David contends that when a revolutionary new ‘general-purpose engine’ like electricity or the PC comes along, its initial uses tend to be limited. Only over time will production systems gradually be reorganized to take full advantage of the new possibilities.  

‘In 1900 contemporaries might well have said the electric dynamos were to be seen “everywhere but in the economic statistics,”’ wrote David, echoing Robert Solow’s much-quoted observation about computers (David 1989, p. i). The reason was that it takes a long time for households and businesses to figure out what to do with major new technologies. 

The story unfolds in the decades bracketing 1900, as electric power replaced steam. Edison’s famous filament experiment met success in 1881, and electric lighting for cities found rapid adoption. Electric generators (‘dynamos’) soon became practical. By 1892 Edison Electric had become General Electric.  By 1896 its patent-sharing agreement with Westinghouse cleared the way to new forms of power transmission.  By 1907 the price of electric power to industrial users was falling rapidly. 

However, as late as 1920 electricity was still being used to power factories in a ‘doubling-up, or overlay of one technical system upon a pre-existing stratum’ (David, p. 19).  

Only during the investment boom of the 1920s were factories built from scratch around the new power source, as in the re-engineering of office systems around PC networks in the early 1990s. At that point continuous-process manufacturing took hold in such industries as petroleum, paper, and chemicals. 

The upshot was ‘a thorough rationalization of factory construction designs and internal layouts of production lines and materials handling techniques, thereby raising the measured efficiency of labor and capital inputs in many established branches of manufacturing’ (David, p. 30).

In turn, the productivity evidence for the first three decades of the century mirrors this sequence. Initially, labor productivity rose only as a result of rising capital intensity.  Not until the 1920s did total factor productivity respond. 

The implication? Measured from either 1970 (the date he ascribes to Intel’s microprocessor) or 1981, the year the IBM PC burst upon the scene, it might take 20 years before firms and households reorganized themselves around the prodigious new general-purpose engine. 

Still, as to the Internet and its impact on productivity, we would do well to augment this story with a second parable – about another network. In other words, David’s version of why the PC should take so long to boost productivity has now been complemented by a parable with a different spin, one that highlights the contribution of public infrastructure.

Two Highways Taken
Why did productivity growth slow after 1973? A new answer comes from John G. Fernald’s 1999 article in the American Economic Review, ‘Roads to Prosperity? Assessing the Link between Public Capital and Productivity.’ As a starting point, and viewing the twentieth century as a whole, the rapid productivity growth of the 1950s and 1960s – the ‘golden age’ – had been an aberration from a slower long-term trend.  


Fernald provides convincing evidence that the rise in productivity growth in the golden age reflected a massive public infrastructure project, the building of the interstate highway system.  As he puts it,

Construction of the interstate highway system peaked in the late 1950s and early 1960s, and was largely completed by 1973.  The results suggest that this construction boom substantially boosted productivity. In particular, the estimates imply that public investments . . . contributed about 1 percentage point more to total factor productivity growth before 1973 than after. Hence, public investment can explain a substantial share of the 1.3 percentage-point slowdown in productivity growth. (1999, p. 620)


The argument gains force from the industry-by-industry link he finds between productivity gains and vehicle-intensity. (Vehicle-intensive industries included transportation, gas and electric utilities, communications and construction.) On average, transportation improvements led to the largest productivity gains in the most vehicle-intensive industries.

By extension, the great slowdown after 1973 reflected the exhaustion of the payoffs from the project. Accordingly, Fernald rejects the idea that the slowdown was mainly a statistical artifact, a result of measurement error. In addition, he advances an alternative explanation for the long lag before the PC’s productivity benefits showed up in the official measurements. It may be that such benefits did occur – but were swamped by the decreases from the tailing off of gains from the Interstate Highway System.


What are the parallels with the development of the Internet? In each episode – the 1950s and, with ARPAnet,  the 1970s and 1980s – public infrastructure investment led to subsequent cuts in firms’ costs of transportation or communication. In the first, the payoffs showed up sooner (in the 1950s and 1960s). In the second, the benefits develop later, with much private intermediation, as the Internet. 


The point is not necessarily the economic foresight of the federal government. Both projects were packaged as essential to national security in the event of a nuclear war. The first would help decentralize productive capacity away from prime nuclear targets and population centers. The second was intended to decentralize decision-making capacity, so that a ‘first strike’ against Washington, DC, would leave an informed retaliatory capacity in the hinterlands (as well as undersea). That was the Cold War economy: worthy infrastructure or education projects dressed in uniforms. 

The Falling Costs of Information in the 1990s

The surge in productivity growth in the late 1990s may reflect a similar sector-by-sector improvement from both the gradual absorption of the PC in the production process and the Internet’s reduction in communication costs.


Consider how fast and far information costs have fallen in the 1990s. As Figure 25.2 shows, the costs of storing one megabit of digitized information (one million transistors) on a semiconductor chip fell from $7.85 to 17 cents between 1990 and 1999 – a continuation of Moore’s law.


That was routine compared with the fall in costs for transmitting digitized data, from $90 per trillion bits in 1990 to 12 cents in 1999. Just as Moore’s Law gives no sign of being repealed over the next decade, Gilder’s Law of increasing bandwidth promises a similar pace in the journey to near-universal light-speed connectivity (Gilder 2000).


The New Economy interpretation is that such achievements provide one explanation for the productivity surge of the late 1990s.

THE EVIDENCE

The New Economy debate of mid-2000 turns on why labor productivity growth accelerated – and whether the faster pace will last.

A good introduction to the debate is ‘The Resurgence of Growth in the Late 1990s: Is Information Technology the Story?’ (Oliner and Sichel 2000).  Steven D. Oliner and Daniel E. Sichel of the Federal Reserve Board track the sources of real output and productivity growth since 1974. For reasons of data quality and availability, they track not total GDP but non-farm business 
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output. This latter variable, which we will term simply ‘output,’ omits production in agriculture, government, and the non-profit sector. We recount their data and analysis now. 


An essential framing point is that in an earlier study the two authors had found only weak evidence for a ‘New Economy’ effect on productivity growth (Oliner and Sichel 1994). As with some other recent productivity studies, however, the new data Oliner and Sichel analyzed changed their minds.  (See also Jorgenson and Stiroh 2000, who come to similarly revisionist conclusions.)

The sequence for output growth, as Figure 25.3 shows, finds an average before 1990 of 3.06 percent a year. In the first half of the decade it slumped to 2.75 percent a year. From 1996 through 1999 it accelerated to 4.82 percent.  Non-farm private output thus grew even faster in the latter half of the 1990s than total GDP, which averaged 4.2 percent over the same period.

Part of the reason for the higher output growth after 1995 was the increase in labor hours (LH) as a result of the tight labor markets.  As Figure 25.3 shows, the increase in LH in the latter half of the 1990s raised the growth rate of output by some 0.7 percentage points relative to 1991-95. That is, the increase in hours worked had added about 0.8 percentage points to output growth in the first half of the decade, but 1.5 percent a year in the second half. 

But the main source of acceleration of output growth was productivity per labor hour, as rendered in the other slices of the bars in the figure.
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Figure 25.4  Contributions to labor productivity growth, 1974-1999 
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Three Components of Labor Productivity Change
Figure 25.4 shows labor productivity growth separately. As can be seen in the heights of the bars, the productivity slowdown lasted from 1974 to 1995. Labor productivity grew at a sluggish 1.37 percent from 1974 to 1990, then rose slightly to 1.53 percent from 1991-95. 

Between 1996 and 1999 labor productivity growth jumped a full percentage point to an average 2.57 percent.  This, in an economy that had been expanding for several years, when, as a cyclical tendency, productivity growth could be expected to slow.   

In turn, the growth of labor productivity itself can be allocated to three sources.  As Figure 25.4 illustrates, one is changes in labor force quality stemming from changes toward or away from experienced workers. Another is changes in capital intensity, as labeled ‘capital deepening’ in the 

chart. This variable measures the capital back-up workers have, including [image: image9.wmf]-0.13
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not only traditional machinery (labeled ‘other capital deepening’) but also IT equipment.

The third source is ‘multifactor productivity’ (MFP). It is the component of productivity growth that is not explained by the other two. (Statistically, MFP is the unexplained residual in an equation that regresses changes in labor productivity on labor force quality and capital deepening.)

IT and Labor Productivity: (1) Use Elsewhere and (2) IT Production

In this context, Oliner and Sichel view IT capital deepening as something that raises labor productivity growth throughout the economy.  That is, this gives a measure of the productivity effects from the use of IT in the economy.

In contrast, the rise in MFP is in part a measure of generalized productivity gains in the production of IT equipment. This pertains to computers, as in Dell’s streamlined mass customization methods, for example. But it is even more evident in semiconductors, where Moore’s law generates rapidly falling costs of production per chip, as memory and speed  double every 18 months through process improvements.

IT Accounted for Two-Thirds of the One Point Productivity Surge

What explains the one-point increase in labor productivity growth between the first half of the 1990s and the second half?  Figure 25.5 shows that nearly all the part attributable to capital deepening is the 0.45 a year from IT.

How much of the MFP improvement of 0.68 can be attributed to IT?  The conservative estimate is 0.26, MFP in computer production and computer-related semiconductor production. (This is conservative in that it omits gains in production of semiconductors for uses other than in computers.)
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That is, 0.45 of the rise reflects rising IT capital, a component Oliner and Sichel identify with IT use in other sectors, and another 0.26 reflects MFP gains in the production of computers and semiconductors. ‘Taken together, these factors account for about two-thirds of the speed-up in labor productivity since 1995’ (Oliner and Sichel, p. 17).


In sum, all this makes a strong case for a New Economy perspective on the stellar macro performance of the US economy in the late 1990s.  The combination of (1) unending process improvements in the production of semiconductor chips and (2) major new payoffs from rising computer back-up for workers throughout the economy tells the tale. What has changed most is (2), the IT capital backing up workers throughout the economy.

HOLDOUTS

Still, among academic economists there remains intense and informed resistance to the notion of a decisive break.  Perhaps because they were so openly scornful for so long, Paul Krugman and the Economist magazine come to mind in this regard.


Consider, for example, Krugman’s predictions on productivity growth in mid-1998, a few months after he had written a conclusive ‘Requiem for the New Economy’:

Productivity will drop sharply this year [1998]. Nineteen ninety-seven, which was a very good year for worker productivity, has led many pundits to conclude that the great technology-led boom had begun. They are wrong. Last year will prove to have been a blip, just like 1992.  Inflation will be back. (Krugman, ‘Why Most Economists’ Predictions Are Wrong,’ Red Herring, June 1998, p. 28)

Things turned out differently, and to his credit Krugman changed his mind.  Nor was he alone. As the suddenly enthusiastic Economist observed,

[O]utput per hour . . . rose by an annualized 5% in the second half of 1999, bringing the overall productivity rise for the year to a pretty impressive 2.9% for the year. This sterling performance comes hot on the heels of a 2.8% productivity rise in 1998, and a 2.7% rise in 1996. . . . Output per hour among manufacturing firms rose . . . 6.4% for the year [1999] as a whole. That is the fastest manufacturing productivity growth since the early 1970s.  (The Economist 2000, p. 27) 

The article concludes, ‘as the years pass, it is becoming increasingly implausible to dismiss the productivity surge as simply a cyclical phenomenon.’ That is, it must be secular, a new long-term trend.  (We should, however, that the magazine would later flip-flop on the issue.)


More resolute are such skeptics as Robert Schiller, author of Irrational Exuberance (2000). He views the stock market’s bull run after 1995 as a bubble and the Internet as a toy relative to the great breakthroughs of the past.  He and others point out that the business cycle will always be with us.  

Gordon: Why the Internet Is Not a ‘Great Invention’

A particularly vigorous critic of the New Economy thesis is the distinguished macroeconomic theorist, Robert J. Gordon. He debunks the  thesis on two separate and unrelated fronts. First, he argues that the Internet falls far short of the ‘Great Inventions of 1860-1900.’ Second, and as a statistical matter, he contends that the increase in productivity growth from 1996 on is unsustainable and narrowly based  (Gordon 2000).


On what basis, then, does Gordon downgrade the Internet?  (1) It has not increased the demand for PCs, which displays the same unitary price elasticity now as before the Internet. (2) The cost savings in communication it brings represent not a radical breakthrough but a shift from other communication media. (3) The appearance of business advances is in part illusory, because some Internet forays are by established firms like Borders forced to defend themselves against newcomers like Amazon. (4) Paper use, as for mail-order catalogs, is rising, despite the rise of electronic media. (5) Some uses of the Internet entail increasing consumption while on the job.


In contrast, Gordon claims, the Great Inventions of the late nineteenth century were truly revolutionary.  In the ‘Second Industrial Revolution,’ the coming of five clusters set the stage for the great advances of the twentieth century. These were electricity, the internal combustion engine, chemical advances, telecommunications, and indoor plumbing.


All this represents, one might venture, a false dichotomy.  Its resolution lies in the understanding that the era in question was a ‘new economy’ in its own right, just as would happen again after 1945 from different wellsprings. So much at least was the argument of this book in Chapter 6, where we referred to the rhythm of roughly 50-year technology regimes that have marked US industrial history.   In that sense it is fruitless to compare the importance of one new regime relative to another.  In its own time, each drives the economy forward.


As to the central empirical question, too much of Gordon’s econometric argument seems to depend on the way he has discounted some of the economy’s productivity surge in advance by attributing it to unsustainable cyclical effects.  His argument is that yes, there has been a surge in productivity growth in the late 1990s, but after you discount most of it as cyclical, not much can be ascribed to the New Economy. In Oliner and Sichel’s view, ‘In the face of this uncertainty, Gordon imposes a strong assumption that effectively pre-ordains his result’ (p. 20). 

CODA

In sum, the productivity surge of the late 1990s provides additional evidence for a New Economy. Dale Jorgenson, President of the American Economic Association, makes the point. ‘Economists have not been quick to jump on the New Economy bandwagon. After looking at it more carefully . . . I’ve become an enlistee in the army of people touting the New Economy’ (Quoted in Liesman 2000, on-line).

As to our larger theme – the role of newcomer entrepreneurs as creators – it would be hard to top Krugman’s post-conversion comments in March of 2000:

Indeed, to a remarkable extent America’s new economy seems to be the creation of new men (and a few new women). Not only weren’t they born to wealth; in many cases they are immigrants or the children of immigrants. . . . The old line that ‘It’s not what you know, it’s who you know’ has never seemed less true. So let’s hear it for America, where our new technology starts are selling ideas, not connections and – who knows – might actually make money for their stockholders. (‘Aristocrats.com,’ New York Times, March 19, 2000, p. 4:15)
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[image: image11.wmf]Figure 25.1 Productivity surged and black poverty fell 10 points in the 1990s
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