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I. INTRODUCTION 
 
On November 26, 2001 the National Bureau of Economic Research announced that the 
US economy had entered a recession in March 2001. This announcement, made by the 
Bureau’s business cycle dating committee, provided official confirmation that the heady 
days of the 1990s were over. The collapse in the stock market valuations of internet 
companies had already taken the shine off the optimism surrounding the ‘New 
Economy’. At the time of writing, in the wake of the spectacular collapse of Enron and 
mounting evidence of dubious accounting practices elsewhere, that optimism seems very 
distant.   
 
It is therefore a good idea to restate some of the reasons why the New Economy has 
been the subject of so much excited comment and analysis. The US expansion which 
came to an end in 2001 had lasted exactly ten years, one of the longest unbroken 
expansions ever recorded by an industrial country. The rate of inflation stayed low 
throughout, even though the unemployment rate fell to a thirty-year low. Faster 
productivity growth ultimately translated into faster growth in real wages. The incidence 
of poverty fell, and wage inequality finally stabilized. 
 
The expansion had also been accompanied by a massive boom in the stock market, so 
that by the late 1990s, price-earnings ratios for the aggregate US market were at the 
highest levels ever observed in the twentieth century. The most dramatic and glamorous 
aspect of the boom was the rise of the internet companies or dotcoms, many of which 
created huge paper fortunes for their founders almost overnight, and gave plenty of 
leeway to those who claimed that the old economic rules were being rewritten. 
 
As a result, the remarkable performance of the US economy in the 1990s has been much 
discussed. This article will review the current state of knowledge on the macroeconomics 
of the New Economy in the USA. It will highlight the principal reasons why the name 
has become so popular, and the sense in which it probably remains justified. A consensus 
has emerged that, away from the clamour of the stock market, something genuinely 
important was happening – an acceleration in the rate of productivity growth, with 
implications for living standards and, in the short run, for inflation and unemployment.  
 
These events are important beyond the USA. To the extent that new technologies are 
easily transferred across national borders, the economic dynamism of the USA could 
rapidly spread outwards, to other developed countries and perhaps even to the 
developing world. At the peak of the internet gold rush, the more enthusiastic dotcom 
entrepreneurs even spoke of Silicon Valley as the equivalent of Florence during the 
Renaissance, the birthplace of ideas that would affect societies worldwide. 
 
In retrospect, that view looks like one of the wilder claims for the New Economy, but 
rapid productivity growth in the USA certainly has implications for the growth prospects 
of other countries. One of the aims of a forthcoming special issue of the Oxford Review of 
Economic Policy is to extend the analysis of the New Economy beyond the USA, and to 
invite some genuinely rigorous analysis of developments elsewhere. Popular 
commentators have tended to imply that the US experience is unique, and have used it to 
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criticize the apparent lack of progress in other countries, especially those of Europe. 
Governments outside the US are routinely castigated for presiding over sluggish 
economies that are over-regulated and slow to innovate.  
 
This common view, however, may be something of a caricature. In this respect, it is 
worth remembering that Europe had its own success stories. At the height of the boom, 
European companies in new technology sectors, such as Nokia and Vodafone, were 
among the largest in the world by stock market capitalization. Moreover, by the late 
1990s, some European countries were starting to invest heavily in information and 
communications technology (ICT). Several contributors to this special issue will examine 
precisely this question, using new data to provide some of the first rigorous evidence on 
ICT adoption and productivity growth outside the USA. 
 
This is especially important, because the emergence of the New Economy in the USA 
has encouraged other countries to examine their own records with a more critical eye. In 
tacit acknowledgement of this, European Union leaders have ambitiously committed 
themselves to establishing Europe as the most dynamic ‘knowledge-based’ region in the 
world by 2010. The prospects for such a change in fortunes will be discussed later in the 
paper, after an overview of the New Economy in the USA.  
 
II. AMERICA’S NEW ECONOMY 
 

“The American economy of the mid-1990s has been a source of envy for 
the world and of puzzlement for macroeconomists” – Robert Gordon 
(1998). 

 
The US Department of Commerce has defined the New Economy as “an economy in 
which IT and related investments drive higher rates of productivity growth”. The term 
became popular in considering the remarkable economic performance of the USA in the 
1990s, and especially the years 1995-2000. This section describes the key features of the 
period, as background for the subsequent discussion. 
 
The first point to make is a perhaps surprising one: over the 1990s as a whole, 
productivity growth was unremarkable by the standards of the 1980s. The case for the 
importance of the New Economy rests on the second half of the decade, when the boom 
continued for much longer than most observers had expected, and growth rates in excess 
of 4% a year were repeatedly recorded. 
 
Over this period, productivity growth appears to have risen considerably. Using data that 
incorporate the August 2002 revisions, figure 1 plots the annual growth rate of output 
per worker hour for 1950 to 2001. This is shown as the thin line. The darker line is a 
centred 5-year moving average, which highlights the slow upwards trend in productivity 
growth over the course of the 1990s. It also shows that recent productivity growth, 
although better than in the late 1970s and early 1980s, has not yet achieved the heights of 
the early 1960s. 
 
Table 1 compares growth rates for the period from the fourth quarter of 1995 (1995:4) 
until the fourth quarter of 2001, with growth rates for two earlier periods, essentially the 
1950s and 1960s, and the period of the productivity slowdown that began in the early 
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1970s.1 It can be seen that in the New Economy period - the latter half of the 1990s - the 
annual growth rate of output per worker hour was nearly one percentage point higher 
than in the preceding twenty years. As will be discussed later, the productivity 
improvement was particularly strong in the manufacturing sector. Hansen (2001) 
compiles strong statistical evidence for a structural break in labour productivity growth in 
durable manufacturing in the mid-1990s. 
  

Figure 1 - US annual productivity growth, 1950-2001

-2

-1

0

1

2

3

4

5

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

%
 c

ha
ng

e 
on

 y
ea

r e
ar

lie
r

 
  
Table 1 – US growth 1950-2001 
   
 Real GDP growth Productivity growth 
1950:2-1972:2 3.9% 2.7% 
1972:2-1995:4 2.9% 1.4% 
1995:4-2001:4 3.5% 2.4% 
 

Notes 
Both sets of figures are based on the annualised growth rate between the two quarters listed. The 
figures for real GDP growth are based on the BEA chain-weighted series from the US National 
Income and Product Accounts. The figures for productivity growth are based on the BLS series for 
output per worker hour for the nonfarm business sector (series PRS85006093). 

 
America’s improving productivity growth was accompanied by an unprecedented boom 
in equipment investment. The proportion of GDP devoted to fixed investment as a 
whole rose only slightly, but this conceals an ongoing shift in the composition of 
investment, away from buildings and towards equipment (including computer software). 
Over the post-war period, equipment investment as a share of GDP has steadily risen, 
and over the 1990s it rose from 7.5% of GDP to almost 10%. This is shown in figure 2. 
 

                                                 
1 The exact timing of these periods follows Gordon (2002) quite closely. This means that the quarters have 
been chosen to correspond to points in the business cycle of roughly the same rate of unemployment 
(around 5.5%). Note that one achievement of the New Economy may have been a reduction in the lowest 
sustainable rate of unemployment, a possibility discussed in section IV. 
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Figure 2 - The long-term boom in equipment investment
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Since the relative price of equipment has been declining at a fast rate, the rising nominal 
share of equipment spending translates into very rapid growth in real investment. Tevlin 
and Whelan (2002) calculate that growth in real equipment investment over the period 
1992-98 averaged 11.2% a year, exceeding all previous seven-year intervals in the post-
war era. They find that the primary reason for the equipment boom was soaring 
investment in computers, and the effects of these investments will be considered in the 
next section. 
 
There are still further reasons for seeing the macroeconomic record of the 1990s as 
special. By April 2000, the unemployment rate had fallen to just 3.9%, a thirty-year low. 
Even more remarkably, despite this very low rate of unemployment, inflation remained 
stable. As measured by the deflator for personal consumption expenditure, inflation 
averaged 2.5% in the 1990s as a whole, compared to an average of around 5% in the 
1980s, and more than 6% in the 1970s. 
 
Overall, the economy displayed much lower volatility in growth, unemployment and 
inflation than in previous decades, leading some to hail “the death of the business cycle”. 
This is illustrated in Table 2, which presents the standard deviations of monthly 
unemployment rates, and of quarterly series for inflation, real GDP growth and 
productivity growth. It is clear that the 1990s compare favourably with the 1980s, and 
especially the 1970s, in terms of overall economic stability. 
 
A sense that the economy was starting to behave differently contributed to a dramatic 
bull run in the American stock market. The ratio of stock market capitalization to GDP 
rose to an unusually high level, and valuations increasingly departed from the long-run 
historical relationships between share prices and corporate earnings. The Federal Reserve 
chairman, Alan Greenspan, warned of the dangers of ‘irrational exuberance’, and eminent 
economists queued up to reaffirm that the market was beginning to look dangerously 
overvalued. 
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Table 2 – Greater economic stability in the 1990s 
      
 1950s 1960s 1970s 1980s 1990s 
Standard deviations      
      
Inflation volatility 1.90 1.18 2.18 2.54 1.05 
Unemployment volatility 1.28 1.07 1.16 1.48 1.04 
GDP growth volatility 3.84 2.11 2.77 2.65 1.52 
Productivity growth volatility 2.09 1.92 2.11 1.62 1.03 
 

Notes 
Standard deviations for the 1950s are calculated from the first quarter (or month) of 1950 until the 
last quarter (or month) of 1959, and similarly for other decades. Inflation corresponds to the rate of 
change in the implicit deflator for personal consumption expenditure over the previous four 
quarters, calculated from BEA data. The figures for unemployment are based on the BLS series for 
the monthly rate of unemployment for the civilian labour force. The standard deviations for GDP 
growth and productivity growth are each based on a quarterly series for growth rates, using the 
same data as Table 1. The growth rate in a given quarter is the growth rate of GDP (or productivity) 
from four quarters earlier to the current quarter. The form of presentation follows Mankiw (2001b).  

 
By now, it should be clear that the US economy in the 1990s was beginning to look 
rather different to that of the 1970s and 1980s. In the press, the evidence for a New 
Economy was often closely linked to the increasingly high profile of the internet. 
Considerable excitement surrounded the spectacular rise of the internet companies or 
dotcoms. In their contribution to the special issue of the Oxford Review of Economic Policy, 
Eli Ofek and Matthew Richardson (2002) review some of the features of the boom in 
internet stocks. As they point out, the rise in internet stock valuations between 1998 and 
2000 has to be considered one of the most remarkable asset pricing phenomena of our 
time. 
 
Yet it is not straightforward to link the productivity growth of the late 1990s to the 
internet. Even at its peak the internet-related sector accounted for a relatively low share 
of total US stock market capitalization. Most internet shares were trading on very large 
multiples of earnings, and this suggests that relatively few internet companies were 
making a noticeable contribution to growth in productivity and output. I will sometimes 
discuss the role of the internet later in the paper, but overall I follow the literature in 
emphasizing a much broader definition of new technology. 
  
The economy was, however, ‘New’ in other regards. This can be revealed simply by 
listing some of the questions that surround this period, as in Table 3. The choice of 
questions reflects the general focus of this survey on the macroeconomics of the New 
Economy.2  
 
It is important to recognise that many of these questions are interconnected. For 
example, the unusual length of the expansion can be explained by the continued strength 
of productivity growth, the boom in equipment investment and the stability of inflation 
despite falling unemployment. Similarly, a good understanding of the sources of 
productivity growth is essential in deciding whether or not faster growth is sustainable, 

                                                 
2 Overviews that cover microeconomic issues in more detail can be found in Brynjolfsson and Hitt (2000) 
and Van Reenen (2001). The internet has been covered in depth in the Summer 2001 issue of the Oxford 
Review of Economic Policy. More general surveys of the New Economy period include Baily (2001, 2002), 
Bosworth and Triplett (2001), Brenner (2002), Gordon (2002), Stiroh (1999) and Wadhwani (2001). 
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and in assessing whether or not other countries will be able to benefit from faster 
productivity growth. 
 
 
Table 3: The macroeconomics of the New Economy 
 
What were the sources of the rise in productivity growth? 
What led to the boom in equipment investment? 
Why did inflation remain stable in the face of low and falling unemployment? 
What explains the greater overall stability of the 1990s compared to previous decades? 
Did the stock market boom represent a bubble or improving fundamentals? 
What were the effects on wage inequality, poverty and social change? 
How long can the faster rate of productivity growth be sustained? 
What are the implications for the rest of the world? 
 
 
In seeking to answer these questions, it is useful to follow Mankiw (2001b) in observing 
that the US boom of the 1990s looks much like the 1970s in reverse. The 1970s were 
notable for substantial adverse supply shocks, the 1990s for their absence. The 1970s saw 
a steep fall in stock market capitalization relative to GDP, an unexpected decline in the 
rate of productivity growth, rising unemployment and unstable inflation, which is the 
reverse of the 1990s experience on all counts. In what follows, I will sometimes argue 
that our understanding of the New Economy in the USA can be enhanced by contrasting 
this period with the 1970s. 
 
The structure of the paper will follow the order of the questions in Table 3 relatively 
closely. Section III considers the evidence on the acceleration in productivity growth and 
the accompanying boom in equipment investment. Section IV and V look at inflation, 
unemployment, the role of monetary policy, and the greater overall stability of the US 
economy during the 1990s. Section VI examines the erratic behaviour of the stock 
market, taking a long term perspective. Section VII discusses recent movements in wage 
inequality and poverty, changes in labour markets, and the wider social impact. The next 
two sections, VIII and IX, examine future prospects, and the implications for the rest of 
the world. Finally, section X offers some conclusions. A few of the more technical 
measurement issues are briefly discussed in an Appendix. 
 
III. PRODUCTIVITY GROWTH 
 

“The productivity gain that will be delivered by IT will be at least as great as the 
electricity, transportation and telephone revolutions put together” (John Chambers, 
CEO of Cisco Systems, quoted in Wadhwani 2001). 

 
The case for seeing the New Economy as a substantial and important development rests 
at least partly on the unexpected acceleration of productivity growth in the mid-1990s.  
This productivity growth sustained the expansion for an unusually long time, raised real 
wages, fuelled the stock market boom, and may have also been responsible for a 
temporary change in the relationship between inflation and unemployment. 
 
In this section, I will review the available evidence on the sources of the productivity 
acceleration. Economists have tended to emphasize the productivity record in their 
research on the New Economy, partly because of its significance for living standards, and 
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partly because productivity improvements are likely to be sustainable, unlike the stock 
market boom or the increasingly rapid growth of household expenditure. 
 
One plausible hypothesis is that faster productivity growth was driven by the new 
technology sectors, and more specifically, a combination of productivity gains in 
computer production and increased investments in computing. Oliner and Sichel (2000) 
note that in real terms, business investment in computers and peripheral equipment in 
the US rose more than fourfold between 1995 and 1999. Stiroh (2002a) points out that, 
over the decade as a whole, US firms invested more than 2.4 trillion dollars in ICT assets.  
 
This sharp rise in computer investment is almost certainly related to the increase in 
productivity in the manufacturing of computers. These productivity gains have led to the 
price of computing power declining at an ever faster rate, and have therefore encouraged 
much wider use of computers. More speculatively, the recent rapid growth in computer 
investment may have also been driven by the growing importance of the internet, which 
has arguably raised the usefulness of computers in a variety of applications. 
 
In seeking to understand the aggregate impact of such changes, researchers have used the 
standard framework of growth accounting. Since several contributors to the debate adopt 
this approach, a brief review may be useful. The basic idea is to decompose observed 
output growth into the contributions of various inputs, and a residual term known 
variously as growth in multifactor productivity (MFP) or total factor productivity (TFP). 
This latter term quantifies the extent to which inputs are being combined more 
efficiently. A rise in TFP indicates that more output can be achieved from given inputs, 
or in other words, that the production frontier has shifted. 
 
In the standard textbook exposition of growth accounting, there are just two inputs, 
capital and labour. Output growth is then a weighted average of the growth rates of these 
two inputs, plus the residual term, TFP growth. The weight on the growth rate of a 
particular input is equal to the elasticity of output with respect to that input. Typically the 
researcher does not observe this elasticity directly, but under the assumptions of perfect 
competition, constant returns to scale, and marginal productivity factor pricing, the 
elasticity is equal to the share of the input in total income, which often is observable. For 
example, labour’s income share is just the total wage bill divided by national income. 
 
When only two inputs are considered, this approach may seem more than a little 
simplistic, especially in its mechanical aggregation of different types of capital and labour. 
What this criticism overlooks is that exactly the same principles can be extended to 
considering output as a function of many different inputs. For example, we can easily 
distinguish between different types of labour, and weight their contributions to output by 
their respective shares in income.  
  
This suggests that one approach to analysing the New Economy would be to distinguish 
between different types of capital and, in particular, between ICT capital and other 
forms. The definition of ICT capital usually includes computer hardware, and sometimes 
software and telecommunications equipment as well. Using growth accounting, we can 
directly assess the contribution of ICT capital to overall productivity growth. 
 
Along the way, this exercise will shed light on a famous 1987 saying of Robert Solow’s: 
“we see the computer age everywhere but in the productivity statistics”. Solow was 
drawing attention to an apparent paradox, namely that the increasingly high profile of 
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computers in business did not appear to be reflected in faster aggregate productivity 
growth. If anything, during the period when computers were first becoming widely 
adopted – the 1970s and 1980s – productivity growth in the USA was rather slower than 
previously. This may be less paradoxical than it seems at first, given that for much of this 
period, computers still accounted for only a small fraction of the total capital stock 
(Oliner and Sichel 1994). 
 
In recent years that has started to change. A consensus has now emerged that faster 
productivity growth in the latter half of the 1990s can be traced back, in large part, to the 
production and adoption of ICT capital. Part of this gain is direct, since technological 
advances in the production of computer hardware – particularly in semiconductors – 
have contributed an increasing proportion of growth in aggregate total factor 
productivity. Although ICT production is only a small part of total output, technical 
progress in this sector has been so rapid that it makes a noticeable contribution to TFP 
growth even at the aggregate level. 
 
The size of this effect has been estimated by Jorgenson and Stiroh (2000a) and discussed 
further by Jorgenson (2001). The latter paper indicates that productivity gains in the 
production of ICT were alone responsible for 0.5 percentage points of the annual rate of 
aggregate TFP growth over 1995-99. This is a sizeable amount given that, historically, 
TFP growth has rarely been over 1% a year in the US, even in the decades of strongest 
performance.  
 
Clearly we are interested not only in the sector producing ICT, but also what happens to 
productivity when ICT equipment is purchased by firms. In principle at least, this form 
of capital deepening should raise labour productivity, as workers have more equipment 
to work with. More controversially, it is possible that adoption of ICT equipment could 
affect total factor productivity, through various externalities or spillovers. The remainder 
of this section will discuss both these issues. It will also consider the need for cyclical 
adjustments in measuring productivity, and whether the New Economy productivity 
improvements were pervasive, or concentrated in a few sectors. 
 
In calculating the growth contribution of capital deepening, there are two effects at work. 
First, real ICT investment grew at a faster rate after 1995 than previously, as the 
productivity gains in ICT production translated into increasingly rapid price declines of 
these goods. Second, the income generated by computers has accounted for a rising 
share of total income, as computers supply a larger share of total capital services than 
previously. In terms of growth accounting, both the rate of growth of the ICT capital 
input, and the weight placed on that growth rate, have increased. The overall 
consequence is a substantial rise in the contribution of ICT investments to aggregate 
growth. 
 
Oliner and Sichel (2000) find that the increasing adoption of ICT capital raised the 
annual rate of labour productivity growth by half a percentage point between the first 
half of the 1990s and the second half. Jorgenson (2001) presents a similar estimate. 
Overall, it seems that developments in the production and adoption of ICT can account 
for most of the acceleration in labour productivity growth between the first and second 
halves of the 1990s. 
 
Table 4 shows this in more detail, by reporting the rate of growth in aggregate labour 
productivity and its various components, using estimates from Jorgenson (2001). Note 
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that these are aggregate contributions to growth in labour productivity. For example, the 
aggregate contribution of TFP growth in ICT production reflects the extremely rapid 
TFP growth in this sector, but also its small share of total output.  
 
Table 4 – Sources of labour productivity growth, 1973-99 
 
 1973-90 1990-95 1995-99 
Labour productivity growth 1.26 1.19 2.11 
Aggregate contributions of     
      ICT capital deepening 0.35 0.43 0.89 
      Non-ICT capital deepening 0.44 0.21 0.35 
      ICT production TFP 0.19 0.25 0.50 
      Non-ICT production TFP 0.06 -0.01 0.25 
      Labour quality  0.22 0.32 0.12 
 

Source: Jorgenson (2001, Table 8). Average annual percentage rates of growth. Aggregate 
contributions for 1990-95 do not total exactly due to rounding.  

 
This analysis raises two interconnected questions. The first question is whether or not 
one should take into account cyclical effects in thinking about the recent acceleration in 
productivity growth. The second question is why, if the New Economy represents a 
pervasive change in the way of doing business, productivity growth outside the 
manufacturing sector has not been faster. 
 
To see the connection between these two questions, consider the analysis of Gordon 
(2000). He points out that when output grows faster than its sustainable trend, so does 
labour productivity, partly because more use is made of previously underutilized labour, 
and partly because the hiring of additional labour tends to lag behind surges in output. 
This suggests that some of the productivity gains recorded in the late 1990s may be 
temporary. Furthermore, his adjustments for cyclical effects indicate that there has been 
no sustained productivity acceleration outside the durable manufacturing sector, which 
casts some doubt on the scope of the New Economy. 
 
Nobody doubts that cyclical effects have played a role, especially given the steep fall in 
unemployment. The magnitude of the required adjustments is more controversial, partly 
because trend/cycle decompositions are inherently difficult, and partly because the 1990s 
expansion was one of the longest on record. The length of the expansion suggests that 
much of the productivity improvement should be sustainable. This view is supported by 
the careful analysis of Basu, Fernald and Shapiro (2001), who find that the productivity 
record of the late 1990s cannot be explained by increased factor utilization. If anything, 
measured productivity may understate the underlying technological improvement. This is 
because the unusually rapid accumulation of capital is likely to have incurred substantial 
adjustment costs, tending to reduce standard measures of final output.  
 
A second debate concerns the scope of the New Economy, and whether or not 
productivity improvement was pervasive. The central puzzle is that companies in the 
non-manufacturing sector, although often intensive users of ICT, did not perform as 
strongly as might have been expected. Over the second half of the 1990s, output per 
hour in non-manufacturing grew at a rate of about 2% a year, compared to 1% a year 
over 1972-1995. Furthermore, some of this increase can be accounted for by the 
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increasing adoption of ICT capital, which suggests that any improvement in TFP growth 
in non-manufacturing has been relatively modest. 
 
One corollary is that the net social rate of return to computer investments must have 
been little higher than on other assets, since these higher returns would be reflected in 
faster TFP growth under standard growth accounting assumptions. The relatively small 
acceleration of TFP growth in non-durable manufacturing, and outside the 
manufacturing sector, makes it difficult to argue that new technologies have generated 
widespread spillovers, or otherwise had significant benefits for total factor productivity.3 
This is not to deny that capital deepening, largely in the form of ICT investments, has 
raised labour productivity growth throughout the economy. 
  
An alternative and more controversial view is that net returns on ICT investments have 
been lower than returns on other assets. The supporting evidence is that substantial 
overinvestment appears to have taken place in certain areas, notably telecommunication 
networks (Brenner 2002, p. 256-259). If returns on ICT investment have sometimes been 
low, this tends to imply that the contribution of ICT capital is overstated in growth 
accounting exercises, relative to other sources of productivity improvement. 
 
Another argument often made is that, given the problems of measuring output in service 
industries in a meaningful way, some gains in productivity may have been undetected in 
the national accounts. Some support for this argument is that the income side of the 
national accounts has shown faster growth than the product side in recent years. 
Nordhaus (2001) constructs a series for labour productivity based on the income side, 
which for 1996-98 raises the growth rate by more than one percentage point compared 
to the standard estimates. Hence Nordhaus concludes that productivity has accelerated 
throughout the economy, and not simply in a few New Economy sectors. Baily and 
Lawrence (2001) arrive at a similar conclusion. 
 
If we subject the New Economy to what Young (1995) calls ‘the tyranny of numbers’ the 
overall verdict is mixed. In some respects, notably the relatively slow rate of TFP growth 
outside manufacturing, the New Economy looks much like the old one. More positively, 
rigorous analysis suggests that productivity gains in the production of ICT have 
contributed to faster growth in aggregate total factor productivity. Furthermore, these 
gains have had an indirect effect, since increasingly rapid price declines for ICT hardware 
have yielded a massive boom in equipment investment and ICT adoption. As a result, the 
growth contribution of ICT capital has increased substantially. This is just about 
consistent with the view that new technology is transforming ways of doing business, if 
not with the view that such investments are yielding abnormally high returns.  
 
It is also important to remember that the case for the New Economy rests not just on 
faster productivity growth, but also on the remarkable behaviour of inflation and 
unemployment, and a level of overall economic stability not seen since the 1960s. The 
next two sections of the paper will consider these dimensions of the New Economy in 
more detail.  
 
 
 
 

                                                 
3 For more on this point see Jorgenson and Stiroh (2000a) and Stiroh (2002b). 
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IV. INFLATION AND UNEMPLOYMENT 
 

“Anyone who follows both mainstream economics and the newspapers 
knows that the textbook model of the wage-price-unemployment process 
is in trouble” – William Nordhaus, in his comments on Ball (1999). 

 
As pointed out above, one of the central puzzles about the New Economy is how 
inflation stayed low and stable, despite the unemployment rate falling to a level that 
seemed to make rising inflation inevitable.  By the year 2000, the US unemployment rate 
was hovering around 4%, some two percentage points below the consensus estimates of 
the natural rate of unemployment (the lowest rate consistent with stable inflation in the 
absence of supply shocks) that had prevailed in the early 1990s.  
 
By this reckoning, monetary policy should have been tightened aggressively, yet Alan 
Greenspan’s Federal Reserve held interest rates steady in the face of a booming economy 
and falling unemployment. It seems to have worked, and Greenspan has been hailed as 
something close to a miracle worker. The journalist Bob Woodward (2000) wrote a 
popular book on the Greenspan era, describing his subject as “the innovative technician 
who spotted productivity growth in the 1990s and refused to raise interest rates when the 
traditional economic models and theories cried out for it” (as cited in Ball and Tchiadze 
2002).   
 
Recognising the acceleration in productivity growth was undoubtedly important. 
Otherwise the 1990s boom might easily have been perceived as unsustainable, and 
policy-makers would have been wary of the economy overheating. Yet productivity 
growth does not in itself explain why inflation remained low even when the 
unemployment rate fell below most estimates of the natural rate. The 1990s pose 
something of a challenge to adherents of the natural rate hypothesis, although not an 
insurmountable one. 
 
One potential explanation is that a series of fortunate, positive supply shocks lowered 
inflation, offsetting the inflationary effect of low unemployment. Gordon (1998) pointed 
to largely exogenous changes in the inflation rates of food and energy, imports, 
computers, and medical care, and to improvements in the measurement of inflation rates, 
as possible candidates for the stability of inflation. It is not clear that the supply shocks 
explanation can account for the maintenance of low inflation beyond 1998, however, 
given a slowdown in the appreciation of the exchange rate, and rising energy prices. 
 
Alternatively, it is possible to find explanations for why the natural rate of unemployment 
may have fallen by the mid-1990s. Shimer (1998) and Katz and Krueger (1999) quantify 
the possible role of demographic shifts. As the baby-boom generation has matured, 
young workers with high rates of job turnover now make up a lower proportion of the 
labour force. Furthermore, temporary help agencies have accounted for an increasing 
share of employment, albeit from a very low base, a development that may allow workers 
and vacancies to be matched more efficiently. Both these ideas are consistent with a 
further stylised fact of the New Economy, namely that there has been a particularly steep 
decline in short-term unemployment, so that the composition of unemployment 
durations has shifted towards long-term spells.4  

                                                 
4 There is a paradoxical element to this change in composition. It is sometimes argued that wage and 
price inflation are more responsive to short-term unemployment than long-term unemployment. In this 
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Furthermore, Ball and Tchiadze (2002) argue that monetary policy under Greenspan was 
consistent with awareness of a decline in the natural rate. They emphasize that estimates 
of the natural rate, extracted from standard regression models of unemployment and 
inflation, start to fall from around 1994. Although the true extent of this fall probably 
went unrecognised, they argue that there was enough evidence of a decline for the 
Federal Reserve to be cautious about raising interest rates. Ball and Tchiadze provide 
some indirect evidence to support this theory, by showing that the path of interest rates 
can be predicted quite accurately by estimates of a monetary policy rule that incorporates 
inflation and a time-varying natural rate, where the latter is based on well-known models. 
 
This element of the available evidence is only indirect, however. The overall arguments 
are vulnerable to a traditional criticism of the natural rate hypothesis, namely that 
candidate explanations for movements of the natural rate sometimes look too much like 
ex post rationalizations. From this point of view, a potentially more satisfactory 
explanation of the 1990s record is to link the joint behaviour of unemployment and 
inflation to the increase in productivity growth. To the extent that workers were initially 
unaware of the increase, wage demands may have lagged behind productivity growth, 
implying that inflation could remain stable even while unemployment fell below previous 
estimates of the natural rate.  
 
This hypothesis has been much discussed, and has been investigated more formally by 
Ball and Moffitt (2001). Part of its appeal is that it could also explain why inflation rose 
sharply in the early 1970s, because aspirations for real wages took time to adjust to the 
marked slowdown in productivity growth that began in that decade. Ball and Moffitt 
show that, if aspirations for real wage growth are based on the recent behaviour of real 
wages, the Phillips curve should include a new variable, the difference between current 
productivity growth and a weighted average of past growth in real wages. As a result, a 
change in the rate of productivity growth will shift the Phillips curve temporarily, until 
wage aspirations adjust. Consistent with this story, the new variable performs well in 
empirical tests. It raises the explanatory power of otherwise standard models of the 
Phillips curve, and can fully explain the stability of inflation after 1995, without needing 
to appeal to any fall in the underlying natural rate of unemployment. 
 
All these explanations are largely within standard textbook models of the wage-price-
unemployment process. It is possible to argue that such models need more radical 
surgery if they are to explain the 1990s experience. Stock, in his comments on Gordon 
(1998), suggests that the key puzzle is why unemployment has ceased to have much 
predictive power for inflation, even while other indices of real activity – like capacity 
utilization and housing starts – continue to play a useful forecasting role. More recent 
work, however, suggests that the Phillips curve is alive and well (Staiger, Stock and 
Watson 2001). Overall, the inflation record of the 1990s can be explained by a series of 
favourable supply shocks, a decline in the natural rate, unexpected productivity growth, 
or more likely some combination of all three. The textbooks do not need to be rewritten 
just yet. 
 
Whatever the reason for the stability of inflation, the Greenspan era appears to have 
been one of largely successful monetary policy. Views differ on the extent to which this 

                                                                                                                                            
light, given the recent decline in short-term unemployment, the stability of inflation in the 1990s 
appears all the more remarkable. 
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record can be sustained. Some argue that we now know the principles of good monetary 
policy, and point out that the path taken by interest rates can be predicted quite 
accurately by regression estimates of simple policy rules that embody those principles. 
On this view, future chairs of the Federal Reserve will be able to implement successful 
policy in a fairly mechanical fashion, with little need for privileged insight into the 
workings of the economy. Others question the extent to which these estimated rules are 
genuinely recovering behavioural parameters. It might also be pointed out that the 
Greenspan era has maintained the long tradition for central bankers, even the most 
successful ones, to remain somewhat opaque in their evaluations and judgements.5 
 
Finally, it should not be forgotten that Greenspan’s Fed presided over a massive boom 
on Wall Street. The stock market boom took equity valuations to unprecedented levels, 
ones that are increasingly regarded as having been unrealistic. The bursting of this bubble 
could yet have serious consequences, and lead to a reassessment of the Greenspan era. 
The headlong euphoria of the financial markets may have been sustained by some of his 
more optimistic pronouncements, and the belief that the Fed would intervene whenever 
the markets looked like falling. 
 
In fairness to Greenspan, it is not clear that the Federal Reserve could have prevented 
the boom, even if it had sought to do so. Moreover, the key problem may have been his 
own past success, which gave market participants an exaggerated faith in his ability to 
stabilize the economy (Miller et al. 2002). Nevertheless, the experience of Japan in the 
1990s has pointed to the dangers of asset price bubbles. The final judgement of recent 
monetary policy may have to wait until the effects of falling share prices have fully 
unwound. At present, as will be discussed later on, there are some grounds for 
pessimism. 
 
V. GREATER STABILITY 
 
Most discussions of the New Economy in the USA emphasize the combination of fast 
productivity growth, low unemployment and low inflation. The 1990s were also a period 
of unusual economic stability, as indicated by announcements in the financial press of the 
“death” or “taming” of the business cycle. Although sometimes ridiculed, and 
undoubtedly premature, such statements were closer to the truth than one might have 
expected. As Table 2 has already shown, the standard deviations of inflation, 
unemployment and growth rates were lower in the 1990s than in any of the previous four 
decades.  
 
The greater stability of productivity growth is apparent from figure 1, and to reinforce 
this point, figure 3 shows a rolling standard deviation of productivity growth rates for the 
period since 1950. The figure for each quarter is the standard deviation of annual 
productivity growth rates, measured each quarter, over the preceding five year period. A 
steep decline in volatility, perhaps beginning in the mid-1980s, is clearly evident. 
 

                                                 
5 See Mankiw (2001b) for more on this latter point, and Ball and Tchiadze (2002) for a contrasting 
view on the Greenspan legacy to future policy-makers. Gali (2001) and Gali et al. (2002) provide a 
more complete analysis of monetary policy, which suggests that policy responses to productivity 
shocks did improve under Volcker and Greenspan. A fuller discussion of the Phillips curve can be 
found in Mankiw (2001a).  
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Figure 3 - The declining volatility of productivity growth
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Some recent research has tried to explain the decline in volatility, with an especial 
emphasis on the greater stability of output. Views differ on the timing of the change. 
McConnell and Perez-Quiros (2000) argue that a reduction in output volatility can be 
traced back to the mid-1980s. Blanchard and Simon (2001) take a longer view, and argue 
that there has been a long-term trend towards greater stability, beginning in the 1950s but 
then interrupted in the 1970s and early 1980s.  
 
Certainly the statistical evidence for greater stability since the mid-1980s appears very 
strong. For the period 1953:2 to 1983:4, about a fifth of quarterly growth rates were 
negative. For 1984:1 to 2000:4, the proportion is less than 5%. McConnell and Perez-
Quiros find strong evidence for a structural break in the residual variance of a simple 
autoregressive model for GDP growth, around the first quarter of 1984.  
 
The possibility of an increase in stability has been discussed for some time, and Burns 
(1960) made this issue the central focus of his presidential address to the American 
Economic Association. He suggested that changes in the composition of output, in the 
extent of automatic stabilizers, and in opportunities for consumption smoothing, could 
all contribute to greater stability. Looking at the different components of GDP, 
McConnell et al. (1999) and Blanchard and Simon (2001) point to a long-term reduction 
in the volatility of consumption as one of the main reasons for greater stability. The 
volatility of non-residential investment has also fallen, and there appear to have been 
important changes in the behaviour of inventories, reflected in a decline in the volatility 
of output relative to that of sales.  
 
McConnell and Perez-Quiros argue that one of the key changes has been a reduction in 
the volatility of capital goods production, which may be sufficient in itself to account for 
the mid-1980s break in output volatility. They suggest that inventory management in the 
durable goods sector has changed, since the sector’s output is less variable than 
previously, whereas the same pattern is not present in sales. 
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Importantly, an increase in output stability does not appear to be confined to the USA. 
Looking at the experience of other G7 members, Blanchard and Simon (2001) suggest 
that stability has increased in Canada, Germany, the UK and to a lesser extent France. 
This tends to support explanations based on technological developments, such as 
changes in inventory management, rather than ones based on policy improvements that 
might be specific to the USA. Yet as Wadhwani (2001) points out, increased stability in 
the UK cannot be attributed to changes in the behaviour of inventories. A reduction in 
the volatility of consumption appears more important, perhaps driven by financial 
liberalisation. 
 
Overall, it is clear that more research will be needed to understand the patterns of 
volatility outside the USA, and the forces driving any tendency to greater stability. It 
should also be remembered that announcements of the “taming” of the business cycle 
have been made before, and have rarely looked convincing in retrospect. 
 
VI. THE STOCK MARKET 
 
Although unusual economic stability is a striking and important feature of the recent 
macroeconomic data, no aspect of the New Economy received greater media attention 
than the booming stock market, and the rise of the internet companies. Of all the 
achievements of this period, the stock market valuations of the late 1990s appear the 
least secure. In this section, I will consider the long-term behaviour of the stock market, 
and discuss whether it can be reconciled with notions of market rationality.  
 
The recent bull market should be seen as part of a longer term pattern of instability. The 
last thirty years have seen dramatic changes in the ratio of stock market capitalization to 
GDP in the USA. This ratio fell nearly threefold in 1973-74, and then rose fivefold in the 
years after 1985 (Hobijn and Jovanovic 2001). From these remarkable swings, many have 
concluded that stock valuations have persistently diverged from fundamentals. The even 
more spectacular rise and fall of internet stocks has further encouraged the view that the 
1990s valuations reflected a speculative bubble.  
 
The case is not as clear cut as it may first appear, however. The view that stock 
valuations reflect sensible forecasts of future payouts to shareholders continues to have 
some prominent adherents. In a series of papers, Hall (2000, 2001) has argued that the 
recent behaviour of the stock market is consistent with the view that firms have 
accumulated large amounts of intangible capital, especially in the last ten years. This 
could be associated with intellectual property rights and brand names for differentiated 
products, for example. One characteristic of the New Economy may have been a 
growing role for intangible capital in generating profits. It is also possible that firms are 
now able to appropriate the returns to this capital to a greater extent than previously 
(Nordhaus 2000). 
 
These arguments are inherently difficult to test, given that intangible capital is hard to 
measure. Hall (2001) demonstrates how to extract a measure of the quantity of total 
capital from stock market valuations. The basic idea is to use equity capitalization, plus 
debt, minus financial assets, to infer the total value of nonfinancial assets. Hence, under 
the maintained assumption that stock market valuations reflect rational valuations of 
assets, it is possible to measure the total capital stock (tangible and intangible) based on 
various specifications for the cost of adjusting installed capital. This measure of capital 
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can then be compared with a more conventional measure of physical capital alone, such 
as one based on the perpetual inventory method. The great strength of Hall’s work is to 
indicate how intangible capital must have evolved over time, if these movements were 
genuinely the force behind swings in the stock market. 
 
This is important, because the very different events of the 1970s and 1990s are likely to 
be central to future discussions of market rationality. Taking Hall’s story on its own 
terms, the first problem it has to confront is the experience of the mid-1970s, when the 
quantity of total capital inferred by Hall is substantially below the quantity of physical 
capital implied by the perpetual inventory method. 
 
Taken at face value, this implies that the value of intangible assets vanished abruptly. The 
explanation Hall seems to lean towards is that of Baily (1981). The first oil shock was 
associated with a dramatic change in the relative price of energy, which may have 
rendered a large fraction of the installed capital stock effectively obsolete almost 
overnight. This implies that a standard perpetual inventory calculation will tend to 
overstate the quantity of physical capital in use from the mid-1970s onwards. 
 
More ambitiously, Hobijn and Jovanovic (2001) link the 1970s valuations to the first 
stages of the New Economy, through the growing importance of ICT innovations. They 
argue that existing companies were ill-equipped to exploit these opportunities, which 
therefore required new companies to emerge and supplant the ‘Old Economy’ firms. 
Since the financial markets may have anticipated this, the valuations of the older firms 
declined, explaining a period of depressed market capitalization that could only be 
reversed once the new firms were established and listed on the market. 
 
Some of their evidence is persuasive, but the argument clearly relies on great foresight on 
the part of financial markets. In contrast, it has often been argued that equities were 
irrationally undervalued for much of the 1970s, not least because financial analysts took 
time to adjust to their first experience of high inflation (see Temple 2000 and the 
references therein). And the view that mispricing can persist for long periods has only 
been reinforced by the bull market of the 1990s, and the recent steep decline in 
valuations.  
 
The most obvious instance of mispricing occurred in the new technology sector. This 
may sound like wisdom after the event, but most economists I spoke to in late 1999 were 
confidently predicting a crash for the NASDAQ high technology index, and the real 
surprise was how long it took to arrive. This is consistent with the account of Eli Ofek 
and Matthew Richardson (2002), who have provided one of the first rigorous analyses of 
the internet sector. They show that a wide range of market events can be combined to 
form a very strong case against market rationality, albeit a circumstantial one.  
 
Using a different approach, Bond and Cummins (2000) also compile strong evidence for 
wider market irrationality. They use a database of earnings forecasts by analysts to 
construct an alternative set of company valuations, which can be compared with the 
market valuations. They find persistent divergences between the two, implying that 
market valuations rarely reflected expert profit forecasts. This could be explained by 
analysts underestimating the importance of intangible assets, but Bond and Cummins 
provide other evidence for the existence of a bubble. Importantly, they find that their 
forecast-based valuations have greater explanatory power for investment behaviour than 
actual stock prices. This tends to suggest that company managers themselves did not 
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believe the stock market valuations of their assets.6 It has subsequently emerged that 
some analysts had a similar lack of belief even in their own forecasts.      
 
A further problem for the intangible capital view is that profits have not risen 
accordingly. Although corporate earnings performed quite strongly over 1992-2000, they 
do not appear to have grown at a rate anywhere near fast enough to justify the stock 
market boom. On some measures, earnings had essentially stopped increasing as early as 
1997. Brenner (2002, p. 209) describes this behaviour of profitability as the Achilles’ Heel 
of the New Economy – the “one major trend that did not fit”. 
 
Even were this not the case, the outlook for real yields on equities appears unusually 
weak. Writing in April 2001, Campbell and Shiller (2001) argued that valuation ratios 
“imply a stronger case for a poor stock market outlook than has ever been seen before”. 
Given the awesome scale of the 1990s overvaluation, it seems unlikely that recent falls in 
the market have been large enough to reverse this conclusion. As evidence accumulates 
of creative accounting practices, possible overinvestment in certain sectors, and declining 
profitability, it becomes ever harder to defend the view that the New Economy 
valuations were anything other than massively over-optimistic.  
 
VII. WINNERS AND LOSERS  
 
In 2002, the stock market has fallen sharply, and much of the optimism surrounding the 
New Economy has dissipated. A sceptical observer might argue that the New Economy 
mainly benefited a few fortunate insiders, often at the expense of those less well 
informed. Revelations of dubious accounting practices at Enron and WorldCom, 
intentionally misleading investment advice from financial analysts, and large bonuses for 
leaders of failing companies have all contributed to this darker view of America’s boom.  
 
This section considers whether the benefits of the New Economy were widely shared, 
and examines the recent path of income inequality. It also examines whether the New 
Economy is changing the labour market, in ways that could have important economic 
and social consequences. Finally, the section briefly considers ideas about wider social 
change that are sometimes discussed in the media, but have received relatively little 
attention from economists. 
 
The first comments to make are positive ones. As Freeman (2001) points out, the 1990s 
were a reasonably good decade for many, regardless of their position within the income 
distribution. The real wages of the low skilled increased, and unemployment rates for the 
less educated and low skilled fell to levels not seen since the 1960s. Helped by lower 
unemployment, median hourly earnings for workers at the 10th decile increased by as 
much as 10.2% in real terms in just three years (1996-1999). The incidence of poverty fell 
modestly, reversing the increase of the previous decade. Overall, wage inequality among 
both men and women was nearly constant over the 1990s.  
 

                                                 
6 This interpretation is a little subtle and is based on Tobin’s q theory of investment. Simplifying a little, 
new investment should take place when the market valuation of a company’s installed capital exceeds its 
reproduction cost, or when Tobin’s q is greater than one. Bond and Cummins find that a measure of q 
based on analysts’ implicit valuations has much greater explanatory power for company investment 
behaviour than one based on stock market valuations. This tends to suggest that those making company 
investment decisions did not have much faith in the market’s valuation of their capital.  
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To understand the significance of this last fact, it helps to stand back and briefly review 
the longer-term patterns. As is well known, the 1980s saw a steep rise in wage inequality 
in the USA. Explaining this rise has been a central goal of recent research in labour 
economics. At least until recently, it was possible to trace an emerging consensus that 
greater wage inequality was primarily due to a shift in demand towards skilled labour and 
away from unskilled labour. This shift was said to be driven by changes in technology, 
and perhaps especially by the diffusion of ICT.  
 
The hypothesis that recent technological change has been ‘skill biased’ is widely regarded 
as the most convincing explanation for the 1980s rise in wage inequality (see for example 
Machin 2001). It has survived investigation rather better than some of the other 
competing explanations, such as those based on globalisation, increased trade, or shifts in 
the composition of product demand. It could potentially explain the overall rise in wage 
inequality, the rise in the educational wage premium, and the rise in inequality that has 
occurred even among workers with similar observable skill characteristics. Philippe 
Aghion and Peter Howitt (2002) have argued that these trends can be explained by the 
arrival of a new, pervasive technology such as ICT, which puts an increased premium on 
worker adaptability in addition to conventional skills. 
 
As pointed out by Card and DiNardo (2002), however, the skill-bias hypothesis now 
faces a severe test: how can it reconcile the very rapid ICT diffusion of the 1990s with 
the barely noticeable increases in wage inequality of the same period? The behaviour of 
wage inequality in the New Economy provides little support for the simpler theories of 
skill-biased technical change. It may still be consistent with more complex models, such 
as those of Aghion and Howitt, if the process of adjustment to ICT, perhaps with a 
temporary premium for adaptability, was concentrated in the 1980s. More generally, 
there is likely to be a shift of research attention towards institutional explanations, and 
perhaps especially the erosion of the real value of the minimum wage in the early 1980s.  
 
Economists have studied wage and income inequality in depth, but have given less 
attention to the impact of the New Economy on the nature of jobs, working life and 
society as a whole, despite much coverage of these topics in the media. The popular view 
is that the 1990s were associated with a rise in job insecurity, more rapid job creation and 
destruction, a move away from long-term employment towards short-term contracts, and 
a general increase in managerial pressure on workers. 
 
These ideas are among those investigated by Richard Freeman (2002). Using a ranking of 
US states in terms of their New Economy characteristics, he points out that the rate of 
job reallocation does not appear to differ greatly between the top ten New Economy 
states and the bottom ten. If rates of job reallocation are changing, it does not appear to 
be a distinctively New Economy phenomenon. Furthermore, evidence for the country as 
a whole casts doubt on the idea that job tenure has noticeably declined, and on the view 
that high-tech sectors are associated with new kinds of employment relationships. 
 
Freeman gives greater emphasis to rapid growth in the use of the internet in recruitment, 
which is likely to have implications for the efficiency of job matching, and perhaps 
thereby for the natural rate of unemployment. He also discusses the prospects for new 
technologies to help trade unions in providing services to their members, in acting as 
watchdogs for company behaviour, and in raising union democracy and general 
effectiveness. Such opportunities could help to counter the perception that the New 
Economy will necessarily favour those already powerful. 
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Concerns about the labour market are sometimes linked to a deeper unease about the 
evolution of modern Western economies, and long-term social change. Although this 
may seem beyond the remit of economists, we should perhaps take more seriously the 
standard definition of our subject, namely the study of the relationship between the 
allocation of scarce resources and human welfare. That definition implies that we should 
be keenly interested in the mutual interaction between the economy and society, and 
especially in those social trends that are partly shaped by economic decisions and activity. 
 
There has been no shortage of influential commentators lining up to register their 
unease. Among the most important contributions are Robert Putnam’s (2000) vision of 
Americans ‘bowling alone’ as they increasingly disengage from community participation 
and civic life, and Richard Sennett’s (1998) depiction of the ‘corrosion of character’ in 
the New Economy. Sennett, a distinguished sociologist, explores the personal 
consequences of working life in the 1990s, and argues that modern careers too rarely 
contribute to self-respect or a sense of social connection. 
 
In this respect, there are some useful statistics which should give us pause. As many 
observers have pointed out, surveys of Americans since the 1970s have revealed long-
term declines in job satisfaction, happiness in marriage, satisfaction with financial 
situation and satisfaction with place of residence (Lane 1998). It is too early to say 
whether the boom of the late 1990s will have interrupted these trends. Some observers, 
notably Quah (2002), seem to express optimism that the New Economy will change 
consumption patterns and perhaps lifestyles for the better. The internet has often been 
regarded as a positive force, at least overall. Nevertheless, a complete account of the 
New Economy needs to register the possible dislocation between economic success and 
social well-being. It also needs to acknowledge that all forms of economic change have 
social consequences that are poorly understood, yet are likely to be of profound 
importance.   
 
VIII. FUTURE PROSPECTS 
 
The previous section drew attention to the new-found stability in wage inequality, and 
the modest fall in poverty in the 1990s. These achievements would be quickly threatened 
by a deep recession. In this section, I briefly review the immediate prospects for the 
USA, and consider whether or not the recent acceleration in productivity growth can be 
sustained. 
 
It is clear that, by the year 2000, consumption and investment were growing at an 
unsustainable rate.7 The ratio of the trade deficit to GDP reached a record high in 2000, 
the counterpart of a massive private sector financial deficit. Household borrowing, 
helped along by apparent capital gains from the stock market boom, has raised personal 
debt exposure to the highest level seen for seventy years. A period of difficult adjustment 
seems inevitable, as consumers start to save again, and firms cut back on investment in 
the face of declining demand and overcapacity. The difficulty of adjustment will be 
reinforced by the steep fall in the stock market, and its effects on consumer and investor 
confidence. 
 

                                                 
7 Alarm bells were ringing slightly earlier, as in the analysis of Godley (1999). 
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Contrary to this gloomy prognosis, the recession of 2001 initially appeared one of the 
mildest on record (Nordhaus 2002), but that view may not survive ongoing revisions to 
the data. A forecasting model of US GDP developed by Muellbauer and Nunziata (2001) 
indicates that a sharp correction to US growth is likely, as the effects of falling share 
prices and high debt exposure unwind. This is consistent with the current view that the 
USA could experience another ‘double dip’ recession. The more pessimistic observers, 
notably Godley (1999) and Brenner (2002), argue that a more serious crisis could be in 
the making. 
 
Assuming that the USA can avoid a prolonged slump of the kind seen in Japan, the 
prospects for the next decade may still be relatively bright. Some commentators have 
drawn attention to recent productivity growth figures, which appear unusually strong for 
this stage of the cycle (Baily 2002). In taking a longer view, the key question for 
macroeconomists is whether or not the faster rate of productivity growth can be 
sustained. 
 
In forecasting future rates of productivity growth, it is essential to distinguish between 
the medium term – say five to ten years – and longer horizons. It is also useful to think 
in terms of forecasts that specify an entire distribution over future growth rates. The 
New Economy has encouraged many to revise the mean of such forecasts upwards, but 
also to emphasize that the degree of uncertainty has risen considerably. 
 
Considering the medium term, Jorgenson and Stiroh (2000a) make a strong case for 
revising the sustainable rate of US productivity growth upwards slightly. They also 
emphasize that this is dependent on continuing rapid technical progress in the 
production of semiconductors. If the rate of technological change in this sector slows 
down again, the economy will be hit by a ‘double whammy’. TFP growth in ICT 
production will fall, and the price of computers will decline at a slower rate, possibly 
calling a halt to the boom in equipment investment. 
 
Over the longer term, the degree of uncertainty is even greater. Modern theoretical 
models of ‘endogenous growth’ relate the long-run growth rate to variables such as the 
productivity of researchers, via the generation of new ideas. We have very limited insight 
into how such variables will evolve over time. For example, it is possible that the internet 
will raise the productivity of researchers, but equally possible that it is continually 
becoming harder to extend the technological frontier, tending to restrict the long-term 
growth rate. 
 
In a careful empirical analysis, Jones (2002) has emphasized two reasons to predict a 
long-term fall in the growth rate of the USA. He points out that it will be hard to sustain 
current growth rates once rising educational attainment starts to level off, and rising 
research intensity starts to approach a steady-state level. The latter transition could take 
place over such a long period of time that we should not attach much weight to this 
consideration. Nevertheless, the analysis of Jones is an important reminder that some of 
the factors behind America’s post-war growth – notably, sustained improvements in 
educational attainment – cannot be maintained forever. 
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IX. THE REST OF THE WORLD 
 
Most discussions of the New Economy take US technological leadership for granted. It 
is not difficult to identify possible reasons why American companies are consistently at 
or near the technological frontier, and why they are usually the ones pushing it forward. 
Popular explanations include a large domestic market, high educational attainment, 
dynamic research institutions, and advanced capital markets. Gordon (2002) provides a 
more detailed discussion of these and other factors. 
 
A keen awareness of America’s advantages, and superior performance, often motivates 
criticism of an apparently moribund Europe. The stark contrast between the American 
and European records in the 1990s has given an extra impetus to calls for European 
reform, and thus the New Economy stands at the centre of some crucial policy debates. 
In March 2000, EU leaders at the Lisbon summit expressed their ambition to make 
Europe the world’s most dynamic region by 2010. With this end in mind, the Barcelona 
summit of March 2002 reaffirmed a commitment to wide-ranging economic reform.  
 
The first point to make is that Europe has lagged behind before, and then started to 
catch up. The process of convergence was particularly clear in the 1950s and 1960s, as 
European countries grew at unprecedented rates, in many cases more rapidly than the 
USA. The convergence perspective suggests that, given the widening gap of the 1990s, 
one should revise upwards medium-term forecasts for European growth, as European 
firms identify opportunities to exploit new technologies. Although Europe will benefit 
less from the direct effect of technical progress in semiconductor production, there is no 
reason why the accelerating price declines of computers should not have spurred an 
equipment investment boom similar to that observed in the USA. This would be the case 
even in the absence of reform. 
 
In this respect, it is essential to quantify the extent to which ICT investment has already 
contributed to growth in Europe and elsewhere. This task has been undertaken by 
several of the contributors to the forthcoming special issue of the Oxford Review of 
Economic Policy. Nicholas Oulton (2002) analyses ICT and productivity growth in the UK. 
His estimates suggest that ICT investments have accounted for a large and increasing 
share of capital deepening in the UK, and that they account for perhaps as much as half 
of the labour productivity growth observed over 1994-98. Nevertheless, these 
developments have not been sufficient to raise the overall rate of productivity growth.8 
 
This suggests that the Solow paradox is alive and well: high profile ICT investments are 
failing to raise the overall growth rate. Francesco Daveri (2002) has asked whether the 
Solow paradox has indeed migrated to Europe. Contrary to conventional wisdom, he 
finds that perhaps two-thirds of the EU population live in countries where the rate of 
ICT adoption is not dissimilar to that of the USA. The period of more rapid adoption 
occurred relatively late in the 1990s, so it is perhaps too soon to assess the effects on 
productivity growth. As yet, it is hard to discern a productivity acceleration comparable 
to that of the USA. 
 
This view is confirmed by a detailed comparison of the growth record of European 
countries, and other OECD members, carried out by Andrea Bassanini and Stefano 

                                                 
8 For other discussions of aspects of the New Economy in the UK, see Greenhalgh and Gregory (2001) 
and Kneller and Young (2001). 
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Scarpetta of the OECD. Their 2002 paper highlights the diversity of experience across 
countries, but confirms that the larger economies of continental Europe have continued 
to grow relatively slowly. Their analysis also indicates that changes in ICT investments 
are often found to be higher in countries that also show a rise in aggregate TFP growth. 
This could indicate that, as one might expect, some OECD countries are adapting to the 
New Economy more readily than others, and so doing well on several fronts. Explaining 
this variation is a difficult task, but Bassanini and Scarpetta draw attention to the 
relationship across countries between productivity performance and several measures of 
the domestic regulatory framework. 
 
Considering this research as a whole, one of the most interesting questions about the 
New Economy is why the acceleration in productivity growth was confined mainly to the 
USA, even though the boom in ICT investment was more widespread. As briefly 
discussed in the Appendix, measurement issues may be at the heart of the puzzle. 
Alternatively, one could plausibly argue that, given the adjustment costs associated with 
these investments, and the later onset of ICT adoption outside the USA, the rest of the 
OECD can look forward to an improvement in productivity performance over the next 
few years. 
 
In this respect De Long (2002) emphasizes that the aggregate growth contribution of 
ICT depends on two elements, the rate of growth of ICT inputs, and the weight on this 
rate of growth, which depends on the proportion of total income generated by ICT 
capital services. In the USA, both input growth and the weight on that growth have 
increased substantially over time, and this explains why the Solow paradox now appears 
less relevant. De Long argues that exactly the same pattern is likely to hold for European 
investments in ICT, which suggests that Europe can look forward to a rise in 
productivity growth. 
 
Most of the world’s population live outside the OECD member states, and so we should 
also consider the impact of New Economy technologies on the developing world. In 
principle at least, the New Economy would appear to offer considerable opportunities.  
A large recent literature has documented the way in which developing countries appear 
to suffer from an ‘ideas gap’ or ‘knowledge gap’ rather than simply a lack of capital 
equipment or skilled labour. From this perspective, some new technologies, and most 
obviously the internet, have the potential to make an important contribution to 
development over the next few decades. 
 
Realising this potential could be very difficult, as Matti Pohjola (2002) has emphasized. 
Relatively few developing countries have invested heavily in ICT, and even fewer show a 
noticeable impact. Policies designed to promote ICT investment may run into problems 
similar to those of earlier investment projects in LDCs, perhaps including misallocation 
and a lack of complementary inputs. 
 
In principle, the production and consumption of certain new technology goods and 
services, like computer software, can spread across national boundaries more easily than 
traditional goods and services. Yet some of the familiar barriers to knowledge diffusion 
may also turn out to be barriers to the diffusion of ‘knowledge products’. In this respect, 
the policy implications for developing countries could look much the same in the New 
Economy as in the old. Investments in ICT are not a good substitute for addressing 
concerns of longer standing. 
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X. CONCLUSIONS 
 
One of the surprising aspects of the academic literature on the New Economy in the 
USA is the degree of consensus on some of the major issues. This seems particularly 
remarkable for commentary on a very recent event, and one that took even expert 
observers by surprise. It may be that greater controversy will arise as time progresses, and 
new data become available. Before such a debate begins, it helps to know where we 
presently stand, even if that is sometimes on thin ice. We can certainly provide some 
preliminary answers to several of the questions raised earlier.  
 
There is a consensus that much of the recent improvement in US productivity growth 
can be traced back to faster technical progress in ICT production. This has a direct effect 
on aggregate productivity, and has also encouraged greater investments in ICT goods, as 
the relative price of computing power has fallen at an ever faster rate. The combined 
effect of these forces was to sustain the boom of the 1990s for an unusually long time. 
This has encouraged some commentators to revise their medium-term growth forecasts 
upwards, although it should be emphasized that the degree of uncertainty has risen as 
well. 
 
We know less about the reasons for the stability of inflation, and for the greater overall 
stability that was such a marked feature of the US in the 1990s. In the first case, the 
problem is to discriminate between many competing explanations, some of which are 
based on movements in a variable that is not directly observed, namely the natural rate of 
unemployment. In the second case, although we again have some tentative explanations, 
there is continued disagreement among macroeconomists about the most important 
sources of short-run fluctuations. This tends to imply that it will be hard to establish 
widely accepted explanations for the decline in volatility, although changes in the 
management of inventories and in the volatility of consumption appear to be leading 
candidates.  
 
We know much less about New Economy developments elsewhere. Although few 
countries have matched the dynamism of the USA, there are some more general 
developments that could have far-reaching implications, notably greater stability and 
widespread increases in ICT adoption. Some of the contributors to this issue provide 
new evidence on ICT investments, and on the productivity record more generally. As 
they emphasize, we know surprisingly little about the reasons for the recent divergence in 
performance, even though such evidence is a vital component of any informed debate 
about the need for economic reform.  
 
Overall, this dictates caution, and it does seem too early to draw conclusions about the 
long-term effects of America’s New Economy on the other developed nations, and 
hence to formulate policy implications. In the absence of rigorous empirical and 
historical research, one should be a little wary of the traditional caricature of a moribund 
Europe urgently in need of radical reform. Europe has started to close the gap before, 
and may do so again. 
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APPENDIX: MEASUREMENT ISSUES 
 
This appendix provides a brief introduction to some of the measurement issues that arise 
in studying the New Economy. It gives greatest emphasis to issues arising in the 
measurement of output and productivity. Additional discussion of some of these issues 
can be found in van Ark (2002), while Jorgenson (2001) includes an overview of 
measurement issues specific to the ICT sector. 
 
A first distinction to make is between gross national product (GNP) and net national 
product (NNP), where the latter takes into account the depreciation of capital assets. 
NNP is a useful concept because it acknowledges that some fraction of current GNP will 
be devoted simply to replacing worn-out assets, rather than contributing to consumption 
or net investment. Hence long-run growth in living standards rests on growth in net 
output (NNP) not gross output (GNP). 
 
More formally, the classic analysis of Weitzman (1976) provided a theoretical foundation 
for the use of NNP as a measure of welfare. He established a set of circumstances under 
which NNP will be proportional to the highest present discounted value of future 
consumption that can be attained, given the economy’s production constraints. This 
implies that, if the discounted value of future consumption is used as a measure of 
welfare, higher NNP corresponds to higher potential welfare. 
 
Historically, GNP and NNP have moved closely together in the USA, since estimates of 
the extent of depreciation relative to GNP have been stable. The GNP and NNP 
measures are likely to have diverged in recent years because, as discussed by Tevlin and 
Whelan (2002), the equipment investment boom is changing the composition of the 
capital stock towards assets with shorter service lives. The outcome will be a faster rate 
of depreciation, and this implies that NNP will grow more slowly than GNP for a 
transitional period. Adjustments for this effect will make the New Economy output 
record appear less impressive, as pointed out by Baker (2002) in a brief discussion. 
 
As discussed in the main text, the strong productivity record of the New Economy may 
also be partly cyclical in nature. The main opposing argument is the unusual length of the 
boom. A brief review of the debate can be found in Berry and England (2001). 
 
In contrast, many other measurement issues suggest that standard figures may understate 
recent productivity growth. One of the most familiar points is that real output and price 
changes are very hard to measure in some service sectors, such as finance and insurance, 
which are assuming greater importance over time. It is often argued that the rate of 
productivity growth is being understated as a result, perhaps because the quality of 
services is improving over time in unmeasured ways. Current measures of output in some 
service sectors imply negative productivity growth even over periods of several decades, 
which should be regarded as implausible (Jorgenson and Stiroh 2000b). 
 
The critique of standard New Economy arguments by Gordon (2000) takes a relatively 
sceptical view of mismeasurement. One key point is that service sector firms are often 
providing services to other businesses, as intermediate inputs. These services often make 
intensive use of ICT. If computers or other technological advances have raised the 
quality of these intermediate industries in unmeasured ways, these effects should feed 
through into higher measures of total factor productivity for the producers of final goods 
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and services. Given that productivity gains outside the manufacturing sector appear to be 
modest, it is not clear that such an effect is present in the data.  
 
There is, however, some alternative evidence for the view that output mismeasurement is 
prevalent in the New Economy. As pointed out in the main text, in recent years there has 
been an increasing discrepancy between the different methods of measuring GDP 
(Moulton 2000, Nordhaus 2001). The faster rate of growth seen on the income side of 
the national accounts is consistent with the view that some components of GDP, 
perhaps including service sector outputs, are being mismeasured. The precise extent of 
the problem is hard to gauge; van Ark (2002) provides a more detailed discussion. 
 
Another key issue in New Economy measurement concerns the rate of relative price 
declines for ICT goods. A good estimate of real output in the ICT sector, and of the 
quantity of real investment in ICT, requires an accurate price deflator, which is difficult 
to achieve when computer technology is advancing at current rates. The challenge is to 
distinguish changes in price that are due to changes in quality, from changes in price that 
hold quality constant. The latter changes are needed to form the basis of a ‘constant 
quality’ price index for ICT goods. In other words, how fast is the price of a given 
amount of computing power declining over time? 
 
To address this challenge, he USA is ahead of many other countries in adopting ‘hedonic’ 
measurement of certain price deflators, whereby prices of differentiated goods are related 
to their characteristics. This means that one can estimate the rate of price decline while 
holding these characteristics constant. For example, the prices of computers might be 
related to memory size, hard disk capacity and so on, together with a set of time 
dummies, allowing an estimate of the relative decline in the cost of computing power 
over time. A less sophisticated method is to compare prices of identical products across 
periods, but this ‘matched model’ approach is hard to implement when models are 
changing rapidly, as in personal computers or mobile phones. Jorgenson (2001) and 
Stiroh (2002b) provide more detailed introductions to the measurement of ICT prices. 
 
The US national accounts now incorporate these constant-quality price indices for 
several ICT products, including computer hardware, semiconductors and prepackaged 
software. As Jorgenson (2001) points out, a remaining challenge is to introduce a similar 
approach for other forms of software investment, and for communications equipment. 
Investment in software is now an important component of total business investment in 
the US, which reinforces the case for better measurement. 
 
Differences in the construction of price deflators could partially account for observed 
differences in economic performance across countries. For example, because the 
relatively sophisticated US deflators for ICT equipment are likely to capture falling ICT 
prices more successfully than those elsewhere, simply the method of data construction 
could account for differing productivity growth across countries. Schreyer (2002) 
examines this point in detail and makes the reassuring point that, at the aggregate level, 
some of the effects are offsetting, not least because ICT goods are often intermediate 
inputs. The effects of alternative measurement conventions are likely to be rather more 
serious for comparing disaggregated data across countries, such as growth in real ICT 
investment, or the output and productivity of particular industries. 
 
Further measurement issues relate to capital inputs and their treatment in growth 
accounting. A growth accounting exercise requires an estimate of growth in capital 
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services. In Jorgenson and Stiroh (2000a) a measure of capital services is computed 
which takes into account the differing productivity of different capital assets, and 
therefore changes in the quality of capital over time. Jorgenson (2001) emphasizes that 
such an approach is essential at a time when the composition of the capital stock has 
been undergoing rapid change, as in the recent boom of equipment investment. 
 
This approach does raise one issue of interpretation. In principle, changes in the 
measured quality of capital services could partly reflect technological advances that raise 
the performance of certain types of capital goods. Hence, when this approach is used, it 
should be remembered that the resulting measure of total factor productivity growth (the 
residual term in the growth accounting equation) will not capture all the effects of 
technical progress as conventionally understood. 
 
Some authors use a ‘wealth’ based measure of the capital stock as a proxy for capital 
services. These wealth-based measures are based on the current value of assets, rather 
than their productive capacity. In calculating these stocks, standard depreciation profiles 
take into account declines in the value of assets as they wear out, and their useful life 
shortens. For ICT goods, however, these depreciation rates may be misleading, at least 
when the aim is to measure changes in productive capital services and their contribution 
to output growth. To clarify the distinction, Whelan (2002) gives the example of a light 
bulb, which retains its productive capacity until the date it expires, even though its 
market value is diminishing as it nears the end of its service life. 
 
It is likely that ICT equipment will usually maintain its productive capacity until it is 
finally replaced due to technological obsolescence. Whelan (2002) provides a clear 
treatment of these issues and the implications. His measures of the growth of ICT capital 
services show faster growth than widely used alternatives, and therefore tend to raise the 
contribution of ICT capital deepening to recent US growth, and lower the contribution 
of other forces.  
 
Finally, there are some additional measurement issues which are long-standing and 
intractable, but which may be assuming greater importance in the New Economy. These 
include the difficulties for national income accountants caused by the introduction of 
new goods, and the changing boundary between market and non-market production. 
Boskin (2000), Moulton (2000) and Nordhaus (2000) review some of the relevant 
problems, and the prospects for solving them. 
 
The issue of market versus non-market production, especially, is gaining greater 
attention. Freeman and Schettkat (2001) argue that differences in the marketization of 
production can account for differences in labour force participation between the USA 
and Germany. This would also have implications for international comparisons of GDP 
per capita. More generally, Nordhaus (2000) argues that accounting for non-market 
production could challenge the conventional wisdom in many research areas. 
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