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The "new econony" has beconme a buzzword to characterize the
Anmerican econony, with positive connotations but inprecise neaning.
Sonetinmes it is used to refer only to selected high technol ogy
sectors, specifically conmputers, sem conductors, software, and
t el ecommuni cat i ons. But wusually the term inplies significant
changes in the US econony as a whole. At its nost dramatic, the
term suggested that the traditional business cycle has been
bani shed, inflation and unenploynent have been brought forever
under control, US long-term growh rates have increased
significantly, and the high-value stock market was not over-val ued
and indeed woul d continue to rise.

More nodestly, it suggests that the structure of the US
econony has changed fundanentally, wth the inplication, inter
alia, that nonetary and fiscal neasures affect the econony
differently from the way they did in the past. Finally, it
suggests that US productivity growmh has returned to, or at |east
toward, the high levels it enjoyed in earlier years, before the
sl owdown of the m d-1970s.

This paper wll discuss the factual bases for conjecturing



that the United States mght indeed have a "new econony," review
the controversies and evidence surrounding that claim and suggest
how t he energence of a "new econony,"” if indeed there is one, m ght
affect econom es elsewhere in the world, including the Asia-Pacific

regi on.

Evi dence for a New Econony

Four factors in particul ar suggested that the US econony m ght
have experienced fundanental changes during the late 1990s. The
first was the long period of uninterrupted growth follow ng the
recession of 1990-91. CDP passed $10 trillion during 2000 and in
that year showed the |ongest period of growh since adequate data
have been avail abl e, surpassing the previous |ong recovery of 1961-
1970. Since the historical "business cycle," a period of economc
downturn, occurred every three to four years, this long period of
growt h suggested that perhaps at l|east the traditional business
cycle had been banished. Various reasons, enphasizing especially
better managenent of inventories by business firns, were advanced
to explain why this mght be so.

The second devel opnent was the decline in US unenpl oynment from
7.5 percent in 1992 to 5.6 percent in 1995 -- a normal economc
recovery -- followed by continued decline to 4.0 percent in 2000 --
a rate that had not been seen since the Vietnam boom years of the
late 1960s, when it was associated with a significant acceleration

of inflation, to 6.2 percent increase in the consuner price index



(cpi) 1n 1969. Yet in the late 1990s, in contrast, inflation
remai ned rel atively | ow and under control, rising to 3.4 percent in
2000 as neasured by the cpi, 2.4 percent if food and energy are
excluded, and 2.3 percent for the inplicit deflator on consunption
in the national income accounts. This suggested that an inportant
al | eged macroeconom c characteristic of the econony, the so-called
non-accel erating inflation rate of unenploynment (nairu) mght have
declined significantly.

A third developnment was the unexpected increase in
productivity growh that occurred in the md 1990s. That such an
increase occurred is not in serious dispute; but controversy
surrounds the magni tude of the increase, the scope of the increase,
interpretation of the increase, and the durability of the increase.

In particular, to what extent, if at all, did it signal a rise in
the long-termpotential growmh of the US econony?

A fourth developnment was the rise in equity valuations
significantly above historical norns -- as related, for instance,
to book values or to corporate earnings -- and their persistence
despite protests by many stock analysts, economsts, and even
Federal Reserve chairman Al an G eenspan, who conpl ained as early as
Decenber 1996 of the "irrational exuberance" of the stock nmarket.
Again, controversies surrounded interpretation of the high stock
val uations, and their durability. (See Table 1 for various economc
i ndi cators, 1989-2000.)

Popul ari zation of the "new econony" reached its peak in 1999



and early 2000. Excessive enthusiasm was danpened by a cooling of
the stock market in the third quarter of 1999. This was foll owed
by sonme recovery into early 2000, and then a dramatic 20 percent
drop in April in the index of Nasdaq stocks, which was dom nated by
high tech and especially information technology (IT) stocks.
Gowh of the econony slowed dramatically in the second half of
2000 and into 2001. Nasdaq stocks continued to tunble, reaching
| ess than 40 percent of their peak value by April 2001. The nore
representative S& 500 index fell to 80 percent of its April 2000
peak in April 2001. These declines scotched any notion that stock
prices would clinb forever, although even in md-2001 their val ues
exceeded nost historical norns. Moreover, by md-2001 economc
recession (= two successive quarters when GDP declines in real
terns) was seen by sone observers as a live possibility, although a
downturn had been avoided with growh of 1.0 percent in the first
half of the year, and nost forecasters foresaw a recovery in the
second half and into 2002. (Industrial production, however, had
declined for nine successive nonths from the third quarter of
2000.)

The decline in growh and the decline in stock prices were
seen as desirable corrections by nost analysts. | ndeed, the
Federal Reserve had been trying to engineer a decline from the
vigorous grow h of the preceding several years, and especially from
m d- 1999, since five percent or nore was considered well above the

grow h potential of the US econony, unenploynent continued to fall,



and inflation was an ever-present danger, although not yet evident.
The Fed-targeted Federal funds rate (ffr, the rate for bank
reserves in the interbank market) was intermttently raised from
its recession |low of 3 percent in 1993 to 6.5 percent in |ate 2000,
wth a brief dipin fall 1998 to help avert a financial crisis. In
his July 2000 testinony to Congress, Federal Reserve chairman Al an
G eenspan stated "For sone tinme now, the growh of aggregate demand
has exceeded the expansion of production potential...It has been
clear to us that, wth l|abor markets already quite tight, a
continuing disparity between the growh of denmand and potenti al
supply woul d produce disruptive inbalances.” Thus the slowdown
per se was not an indication that the US econony was perform ng
badly, contrary to what was assunmed by financial journalists and
others around the world. Nonet hel ess, it gainsaid the nost

exuberant clains for a new econony.

Changes in Macroeconom ¢ Structure?

That the US econony should have grown so rapidly, and
unenpl oynent fallen so far, without triggering a significant rise
in inflation was a surprise to nmany (nost?) analysts. On
rel ationshi ps that had obtained since the [ate 1960s, a sustained
drop in unenploynent below five percent should have led to a
significant rise in wages and, through wages, to an accel eration of
price inflation. This in turn would have led an inflation-fighting

Federal Reserve to tighten credit conditions enough to thwart the



inflation, thus curtailing grow h.

As noted above, the Federal Reserve did tighten credit
significantly during the late 1990s, with a brief reversal in fal
1998 to deal with the credit nmarket panic associated with the
Russi an default on governnent debt and the near failure of Long-
Term Credit Managenent -- at |east as neasured by its operationa
instrumental variable, the Federal funds rate. Mor eover, the
growh of ML (= currency, travelers checks, and checkabl e deposits)
-- a neasure of nonetary policy stance preferred by some econom sts
-- was actually negative in each of the years 1995-97, |eadi ng sone
nonetarists to forecast that the Federal Reserve was |eading the US
econony into recession. However, broader definitions of the noney
supply, M2 and M3 (which augnent ML by including savings and small
tinme deposits and retail noney market funds (M), plus large tine
deposits, institutional noney market funds, repurchases, and
eurodol l ars, respectively), both grew robustly, M by over five
percent annually and M3 by over seven percent annually in 1997-99,
| eading sone critical observers to argue that the Federal Reserve
was unwittingly feeding the stock market boom

In fact, as Chairman G eenspan enphasized in his sem -annua
statenents to Congress, the Fed was watching the actual and
prospective rate of inflation. Mnetary policy was nudged tighter
(as neasured by the Federal funds rate) in order to discourage the
acceleration of inflation, after adjusting for special pressures,

up or down, arising from food and oil prices. Rapid growth and



declining unenploynent resulted from this process, rather than
being taken in thensel ves as decisive signals that nonetary policy
needed to be tightened further.

Fiscal policy, it should be noted, was not actively used
followng the tax increases of 1993, designed to reduce the |arge
budget deficit that continued from the early 1980s. It has been
argued that that fiscal tightening, conbined wth continued
restraint on spending increases, permtted the Federal Reserve to
be nore relaxed about nonetary policy than it woul d otherw se have
been, and in addition facilitated a decline in |long-term interest
rates, fromover 8 percent on the ten-year governnent bond in 1990
to under 6 percent a decade l|later, despite rapid econom c growh
| ndeed, with rapid growth in the econony, the Federal budget noved
into surplus in 1998, the first since 1969. G owi ng budget
surpluses were significantly blunted by a slowdown of the econony
as well as by a tax reduction in spring 2001, providing sone fiscal
stimulus in the second half of that year.

Dd the drop in wunenploynent to four percent wthout
noti ceable inflation signify a major change in the structure in the
US econony? In particular, a decline in the non-accelerating
inflation rate of unenploynment (Nairu)? O a durable shift in the
Phillips curve relating inflation to unenpl oynent ?

The US Congressional Budget Ofice has calculated a Nairu for
the US econony over the past four decades. It shows very little

change, rising slowy from 5.5 percent in 1962 to just over 6



percent in the late 1970s, and slowy falling to 5.5 percent in the
late 1990s (reported by Brainard-Perry, 2001, p.62). These
novenents reflect mainly denographic changes, with many nore young
peopl e entering the |abor force in the late 1970s than before or
si nce. Robert Cordon's (1998, p.321) estimations show nodestly
greater decline in Nairu, from6.4 percent in 1988 to 5.7 in 1998
for the GDP defl ator

How can these calculations be reconciled with experience in
the late 1990s? Unenpl oynment was wunder 5.5 percent -- nostly
substantially under -- after late 1995 which with a Nairu of 5.5
percent shoul d have generated accelerating inflation. The cpi did
rise froma 2.5 percent increase in 1995 to 3.6 percent in 1996,
but then registered increases of only 1.7, 1.6, and 2.7 percent in
the following three years. It rose by 3.4 percent in 2000,
suggesting sone acceleration after 1998. But if food and energy
are excluded, on the grounds that their prices are exceptionally
volatile and determned largely in world nmarkets, inflation was a
full percentage point lower in the last years of the decade, wth
unenpl oynent around 4 percent, than they were in 1991-93, when
unenpl oynent exceeded 6 percent.

Wage settlenments conform nore closely with the expectation
based on Nairu, allowing for |ags: conpensation per hour in the
busi ness sector grew by around two percent in 1994-95, three
percent in 1996-97, and five percent in 1998-2000, a clear

accel erati on. However, nmuch of this increase canme from the



novenent of labor into higher-paying jobs: wage and salary
i ncreases, controlling for shifts anong occupations and industries,
rose only one percentage point between 1994-95 and 1998-2000, from
2.8 percent annually to 3.8 percent (another 0.8 percentage point
canme fromincreases in fringe benefit costs). R ch and Rissmller
(2001) report that they can find no significant shift in their
equations for estinmating aggregate wages over the period 1967-2000.
In other words, the structure of the |abor market with respect to
wage determ nation does not seem to have changed appreciably -- at
| east on one specification for wage determ nation, which includes
growh in |labor productivity. They conclude that any shift in the
i nflation-unenpl oynent trade-off occurred outside the |abor narket.
Robert Gordon (1998) has enphasi zed the inportance of positive
supply shocks, of which he identifies five: inproved food and
energy prices, a fall in inport prices (due in part to appreciation
of the dollar), an acceleration in the decline of conputer and
related prices, a slowdown in the rise of health care costs, and
i mprovenents in the neasurenment of price increases. Alowng for
these five factors, however, goes only a little nore than half way
toward explaining the "shortfall” in inflation in the |ate 1990s.
One possible reconciliation of the apparent breakdown of
inflationary expectations based on conventional Nairu under |ow
unenpl oynent is that productivity growth junped unexpectedly in the
late 1990s, allowi ng sonmewhat higher wage settlenments with no

increase in unit labor costs, thus no inflationary pressures on



product prices. | ndeed, as Table 1 suggests, productivity growth
was notably higher during the period 1996-2000 than it had been
earlier. According to this thesis, advanced by CEA (2001, pp.73-
74), the increase in productivity growh was unexpected, hence not
taken into account in wage bargaining, either by labor or by
enpl oyers. If the higher productivity increases continue, they
will cease to be unexpected, and wage settlenents can be expected
gradually to incorporate the higher productivity growth. Thus
Nairu was only tenporarily reduced by the unexpected growh in
productivity; it can be expected to return to its nornmal, higher
| evel as the new data are incorporated i nto wage bargai ni ng.

An alternative explanation is that Nairu does not exist, or
rather is not stable over time, and hence does not provide a useful
paraneter either for policy-making or for understanding the
performance of the Anmerican econony. Brainard and Perry (2001)
have exam ned the determnation of US wages and prices over the
period 1960-1998, wusing a variety of statistical techniques
(recursive regression, contenporary and backward Kalman filters).?
They conclude that Nairu is not only not useful; on the (slowy
changi ng) CBO version it would have provided extrenely poor policy
gui dance during nost of the period they exam ned, where policy-
makers are assuned to be interested both in keeping inflation |ow
and in maintaining high enploynment and out put.

Concretely, they find (pp.54) that the unenploynment rate

consistent with maintaining low inflation rises substantially from
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1965 to a peak in 1980, and then recedes by 1998 to levels slightly
above those in the |ate 1960s. This is of course a descriptive
statistic, and can be interpreted (as Taylor, 2001, points out) as
shifts in the Phillips curve over tine, first rightward, then
| ef t war d. A key question is to what extent those shifts are
endogenous to inflation itself, and to perceptions of policy toward
inflation.

A third possibility, suggested by Janes Stock in his coments
on CGordon (1998), is that the Phillips Curve collapsed altogether
in the 1990s -- that is, becane horizontal. Hs tests suggest a
sharp break in the unenploynent-inflation relationship in early
1993, consistent with a flat curve thereafter. Anot her way of
putting it is that unenploynment has ceased to be a good neasure of
tightness of aggregate demand in the econony, due possibly to
changes in the l|abor mnarket, possibly to other changes in the
structure of the econony.? The Phillips curve after all is an
enpirical relationship between two endogenous variables, not well
grounded in theory, and such enpirical relationships can be
expected to change over tine, or even di sappear altogether.

Is one of the attributes of the "new econony" that nonetary
policy works differently? Boivin and G annoni (2001) report that
out put seens to have becone |less sensitive to ffr, but they find no
evidence that firnms and househol ds had becone |ess sensitive to
changes in interest rates (their analysis, however, extends only

t hrough 1995). The Fed has responded nore quickly to changing
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econom c conditions in recent years, which arguably has reduced
variability of output and inflation, as observed by Taylor (2001).

But the shocks were also notably |ower during the 1990s than they
were in earlier decades (Mankiw (2001)).

Monetary policy (in the form of changes in the federal funds
rate, ffr) is usually assuned to influence the US econony through
three channels: Ilower ffr reduces borrowing rates, thereby
stimulating investment and consunption; depreciates the dollar,
thereby stinulating net exports; and raises asset values, thereby
stinmulating consunption and, via Tobin's q (= market value of
corporations divided by replacenent cost of their assets),
i nvest nent . Bruce Kasman of Chase Bank has anal yzed the Federa
Reserve nmacro nodel, according to which (as reported in The
Econom st, 6/30/01, p.70) a one-percentage point reduction in ffr
will raise GDP by 0.6 percent after one year and 1.7 percent after
two years. The January-May 2001 cut by 2.5 percentage points in
ffr should Ilift share prices by 22 percent wthin a year,
depreciate the (trade-weighted) dollar by 5 percent, and reduce
long-term bond rates by 0.75 percentage points. By late July,
however, despite an additional 0.25 point ffr reduction in late
June, the S& 500 had fallen by 10 percent, the trade-weighted
dol lar appreciated by 7 percent, and bond and nortgage Yyields
changed little, since the beginning of the year.

Wth respect to the exchange rate, perhaps foreigners now

expect stock prices to rise followwng a decline in the ffr, and
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therefore buy rather than sell dollars, despite |ower short-term
yi el ds. That would represent an inportant change in behavior,
particularly if it were symmetric, and woul d weaken the inpact of a

given change in the ffr on the econony.

A Wde and Durable Rise in Productivity G owt h?

As noted, US growth accelerated in the late 1990s, to over 4
percent a year in 1995-2000, before slunping to bel ow one percent
in the first half of 2001. These figures were significantly above
the previously assuned potential growh of the US econony of 2-2.5
percent a year. O course, unenploynent fell by 1.4 percentage
points during this period, permtting growth higher than potential.

Somewhat nore than half of the increase in GDP from the early
1990s can be explained by increased inputs of labor and
conventional capital. But total factor productivity growh junped
considerably, to three tines its average over the period 1973-1995
(see Table 2).

These devel opnents raise several questions. First, are the
nmeasurenents accurate, or is there possibly a problem of ms-
nmeasurenment? Second, if the neasurenments are broadly correct, how
can the acceleration in growh be interpreted, and in particular
how durable is it likely to be? Third, particularly if it is
judged to be durable, what is the explanation for the accel eration?

In this section we take up each of these questions in turn.

Measur enent . It is well known that measuring productivity

13



growmth in a nodern conplex econony is a difficult assignnment, and
with the gradual switch of the |abor force from production of goods
to production of services the task has becone increasingly
difficult, because of the difficulties of neasuring the real output
in many service sectors, e.g. education or health.® Indeed, in the
education sector the government statisticians do not even try to
nmeasure real output; output is neasured by inputs, and productivity
growh is assuned to be zero. The situation is nearly as bad in
several other sectors (including custom zed software).

Sectors where output is measured primarily or exclusively by
i nput account for 23 percent of US GDP (Landefeld and Frauneni,
2001, p.29) This neasurenent problem incidentally, is directly
related to the neasurenent of price increases in a nodern econony,
since to calculate real output increases in the value of nom nal
output are deflated by neasured price changes. The Boskin
Commttee in 1996 reckoned that the US consunmer price index
exagger ated average price increases by over one percentage point a
year -- inplying, if correct, that US growh was significantly
understated. Since then, the Bureau of Labor Statistics (which is
responsi ble for the cpi) has nade a series of adjustnents that have
lowered the US inflation rate by about 0.45 percentage points a
year. (The relevant figures cited in Tables 1 and 2 involve the
new, revised figures, so these neasurenent issues do not resolve
the question; in Jorgenson's (2001) view, however, true (constant

quality) price reductions are understated both for sonme software
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and for some communi cations equi pnent.)

Nor dhaus (2001) has produced figures on what he considers
"wel | -measured” CGDP, that 1is, GP less those sectors where
measurenent of real output is especially problematic. 1t includes
the goods producing sectors, transportation and utilities, and
whol esale and retail trade, together accounting in 1999 for 43
percent of GDP; it excludes construction; finance, insurance, and
real estate; other services; and governnent. Gowh in |abor
productivity in well-nmeasured GP was both higher and accel erated
even nore rapidly than that in total GP, from 2.24 percent annual
growmth in 1990-95 to 4.65 percent in 1996-98 (Nordhaus, Table 7).

Nor dhaus has also identified another, nore subtle neasurenent
probl em In nmeasuring sectoral growth consistent deduction needs
to be made of inputs into each sector. This is not typically done
in the official US figures, which neasure sectoral outputs from
production (or sales) and sectoral inputs fromincone earned. The
error would be negligible if both output and incone were accurately
nmeasured, since in a consistent set of accounts total incone nust
equal total output, after appropriate allowance for the necessary
adjustnents, e.g. business taxes. But because of errors of
nmeasurenment total incone does not in fact equal total output. In
recent years neasures of inconme have exceeded corresponding
nmeasures  of out put . * Cal culating business sector | abor
productivity growth consistently using incone data al so shows even

greater acceleration in labor productivity than do the official
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figures, from 1.26 percent in 1990-95 to 3.16 percent in 1996-98
(Nordhaus, Table 6).

Thus the official nmeasures that provide the factual basis for
nost quantitative discussions of the "new econony"” if anything
understate the acceleration of US growh in recent years. (For a
di scussion of neasurenent issues by two of the officials
responsible for conpiling US &P, see Landefeld and Frauneni,
2001.)

Scope and Durability. If the change is real, how w despread

is it, and how durable is it? These questions arise especially
because of the clains by Northwestern econom st Robert Gordon
(1998, 2000) that the productivity growh has shown extraordinary
concentration in just a few sectors, notably sem -conductors,
conputers, and conputer-associ ated equi pnent. US prices of these
itens are neasured on an "hedonic" basis -- that is, on the basis
of characteristics useful to users, such as conputational speed and
menory capacity -- and have shown extraordinary declines over the
past two decades. The price declines accelerated in the m d-1990s,
e.g. for conputers fromdeclines of 16 percent a year in 1990-95 to
32 percent a year in 1995-99 (Jorgenson, p.10). Since total denand
has continued to grow, "real" output (= index of total denmand
defl ated by index of price changes) has shown extraordi nary grow h.
While these sectors conprise only a small portion of expenditure
in the US econony, the growth has been so great as to affect total

gr ow h.
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Wil e productivity growmh showed sone acceleration in other
sectors as well, Gordon deened such acceleration to be barely nore
t han what could be accounted for as the inpact of a boomin demand,
with output rising nore than enpl oynment when demand is high.

Several anal ysts have explored CGordon's claimthat exceptional
productivity growh was concentrated in relatively few sectors
Using just his well-neasured output, Nordhaus (2001, Table 11)
finds a near doubling of I|abor productivity between 1990-95 and
1996-98, from 1.60 percent to 3.09 percent, even when the
information t echnol ogy sectors (conput ers, sof t war e, and
t el ecommuni cations) are excluded. Wthin nmanufacturing, the
acceleration is heavily concentrated in machinery, both electrical
and non-el ectrical, but wholesale and retail trade al so experienced
| arge increases (Nordhaus, pp.43-47).

Kevin Stiroh (2001) found that after 1994 productivity growh
by sector was highly correlated with earlier IT investnent in the
61 sectors he exam nes. In other words, |T-using sectors also
experienced high productivity growh, not just |T-producing
sectors. I ndeed, in conparing 1995-99 with 1987-95, |T-using
sectors -- which make up nearly two-thirds of the econony --
accounted for the bulk of the growh in average | abor productivity,
whereas non-|T-intensive sectors actually showed sonme slowdown in
productivity growth in the second period under conparison (Stiroh
Table 8). On this evidence, the productivity acceleration is

intimately linked to information technology, partly in |IT-
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production, but mainly in earlier investnent by other sectors in
informati on technol ogy. Ainer and Sichel (2000) also found
productivity increases in many | T-using sectors.

Wth respect to durability, that of course can be tested only
after the passage of time. Enpirical work cited here ended in 1998
or 1999. Overall productivity growh in 2000 was even greater than
that in earlier years; but this slowed narkedly (to 2 percent) in
the second half of 2000, and still further (to 1.4 percent) in the
first half of 2001. That is normal following a decline in demand,
since production falls before labor is shed, resulting Iin a
sl owdown in recorded |abor productivity growh, or even a decline.

| f demand resunes its earlier growh, this slowdown is transitory;
if weak demand continues, firns in the United States gradually shed
| abor, such that productivity is restored after several quarters.
Thus a test of the durability of the increase in productivity
growmth wll conme only when growth in aggregate demand recovers,
presumably in 2002.

W now know that sone of the extensive |ate 1990s i nvestnent
in IT, wespecially in nunmerous so-called dot.cons, was quite
foolish, nmade possible by a ready availability of venture capital
Thus not all IT investnment has a high payoff, and indeed in md-
2001 there was sonething of a glut of "used" |IT equipnent on the
market, as failed firnms liquidated their recently acquired assets.

It is noteworthy, however, that a nunber of analysts have

raised their estimate of the long-term growth rate for potential
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out put of the US econony. The Council of Econom c Advisers (2001,
p. 78) suggests that average |abor productivity in the non-farm
busi ness sector will increase by 2.3 percent a year over the period
2000- 2008, wup from 1.4 percent in the period 1973-1990 and 2.2
percent over the decade of the 1990s. When augnented by the
anticipated growth in the [abor force, potential CDP is expected to
grow by 3.4 percent a year over the next decade (actual GDP may
grow by sonmewhat |ess because of a rise in unenploynent to five
percent). Data Resources Inc. (DR), a highly reputable forecasting
firm has also raised its estimate of potential growmh to 3.4
percent a year -- roughly a percentage point higher than it was
considered to be in the m d-1990s.

Expl anations. Firm explanations for the rise in productivity

must await information on how durable the rise proves to be. But
it is possible to speculate on why such a rise mght have occurred
when it did.

It is wdely recognized that cheap, wdely available
conput ational power, particularly when conbined w th inexpensive
conmmuni cation, represents a new general purpose technology --
anal ogous to the historical introduction of steam power, steel,
electricity, and plastics and other man-nmade chemcals. Such new
t echnol ogi es change radically the way economc activity is carried
out. But it takes tine, perhaps a generation or two, for such new
technologies to be fully absorbed by the economc and social

structure. Partly this is because the introduction of a new
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t echnol ogy invol ves nuch new investnent, as yet not fully tested.
Partly it is because mature human thinking and especially human
organi zations have high inertial resistance to radically new ways
of doing things. Partly it is because new technol ogies involve
taking financial and career risks that are not fully understood,
i nduci ng a cautious approach to their introduction.

Significant inprovenents in conputation and in conmmunication
date from the early 1970s, followed by a constant stream of
i nnovative products, including the personal conputer (which today
has conputational power in excess of nainfranme conputers twenty-
five years ago, at a tiny fraction of the cost) and the internet.
Robert Solow fanmously lanented in 1987 that "we see conputers
everywhere but in the productivity statistics.” Conputers were
already in w despread (but not wuniversal) use, yet they were not
fully integrated into use in the inportant sense that their
potentialities were not fully wutilized. Realizing the full
potential of a new technol ogy involves not nerely introducing the
new technol ogy physically, but re-organizing the flow of work, and
even the output of the enterprise, to take full advantage of the
new t echnol ogy.

Paul David (1990) nakes the useful analogy to the introduction
of electricity inthe late 19th century. Initially electricity was
viewed sinply as a substitute source of power, replacing steam
engines or water wheels, and of illumnation, safer than the gas

that was widely used in American and European cities. But it was
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not until the 1920s that electricity was well integrated into the
firm making it nmuch cleaner and quieter as the notive power was
distributed to the work place through wires rather than through the
belts, pulleys, and gears that had attended single-source steam or
wat er power .

Per haps an anal ogous process is taking place with information
technol ogy. Investnment in the equipnment is a necessary but by no
neans a sufficient condition for full integration of the new
technologies. At first personal conputers often sinply substituted
for typewiters, worsening secretarial efficiency while she
mastered the word-processing program improving secretarial
efficiency (e.g. in making text corrections) thereafter. Ful |
integration requires supplenental inprovenent through associ ated
innovation (e.g. better software, nodens, printers, etc.), new
investnent, training and re-training, re-organization of the work
pl ace, and even re-organi zation of the firm

Ri sk averse mnmanagenent is unlikely to take all the steps
required, unless conpelled to do so through conpetitive pressure.
In time the new technology wll be fully integrated, |largely
because ol der managenent is gradually replaced by people who have
gromn up with the new technology, thus are both aware of its
potential and accustoned to it. Hence a generation-|long process of
i ntegration.

The process of full integration can be accelerated by high

conpetitive pressure, leading firns to a constant search for ways
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to reduce costs, inprove products, and otherw se appeal to
custoners. Thus the conpetitive environnment is inportant, as is the
availability of capital, particularly risk capital. In these
respects the United States perhaps has an edge on other countries.

Wil e de-regul ati on has been w despread during the past decade
or two, it generally occurred in the United States wth |ess
concern for protecting the profits and enploynent of firns in the
i ndustries being de-regul ated, hence conpelling the firns to adapt
or go out of business. For exanple, Anerica's international
flagship air carrier for nearly five decades, Pan Amrerican A rways,
no longer exists; it went bankrupt, as did several railroads. Few
countries have been willing to see that occur. Anmerica' s once near
nonopoly tel ephone conpany, AT&T, now operates in a highly
conpetitive environnent, such that even its survival can be
guest i oned. (Neither of these firns, it should be noted, were
publicly owed, but both were subject to heavy regul ation.)

An inportant source of conpetitive pressure has been openness
to international trade. In the late 1990s over 60 percent of total
US donestic conputer purchases were inported, and over half of US
conputer production was exported (CEA p.46). Thus American firns
must conpete with the best and | east expensive products el sewhere
in the world. There are no inport restrictions on conputers and
related products.® (Extrenely advanced conputers are however
subject to export control, thus stimulating devel opnent of such

products by non-US firnms and governnents.)
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The United States has been fortunate in a period of new
general purpose technology to have an abundance of venture capital
-- in times of enthusiasm perhaps even too nuch. This is partly
due to willingness by many Americans to risk funds for the sake of
substantial gain (and the confidence, subject to incone taxation®
they wll receive the gain if it occurs); and partly to an
institutional framework, largely in the form of investnent banks,
for evaluating new ventures and investing risk capital in the nost
promsing of them American firms in the |IT sector increased from
under 70,000 in 1990 to 150,000 in 1997 (CEA, p.36), many of which
had still not nmade a profit by 2000. The typical pattern is for
one or several people with a bright idea to start a firmby draw ng
on their owmn tine and savings and that of friends wlling to
i nvest . Wen the idea has been developed sufficiently, and
inserted into a plausible business plan, they then approach a
source of venture capital, which may provide funds (as well as
managerial advice) for the several vyears' effort necessary to
develop the idea further, convert it into a nmarketabl e product, and
gener ate enough buying custonmers to run a profit. Once the product
devel ops a good enough reputation (which may occur even before the
new firmis profitable), the firmis "taken public" through an
initial public offering (1PO, whereby the shares are sold to the
general public, wunder strong SEC rules regarding disclosure,
accounting standards, etc. The venture capitalists typically get

their return by selling their equity in the firm to the buying
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public, thus replenishing their venture capital. Especially during
late 1999 and early 2000 there were an extraordi nary nunber of
| PCs, raising over $100 billion in the four quarters from July
1999, equivalent to nearly ten percent of total non-residenti al
fixed investment in the United States. (An inpressive $40 billion
was also raised through IPGs in Japan, CGermany, and the United

Ki ngdom during the sane period.) [BI'S, 2001, p.107]

| nplications for the Rest of the Wrld

To appraise the inplications of the "new econony” for the rest
of the world it is first necessary to discover whether the rest of
the world has experienced the inprovenent in econom c performance
that blessed the United States. The answer, with the exception of
Australia, seens to be negative. Table 3 (fromBIS, p.21) reports
growh in productivity in the business sector of 14 rich countries
for three periods. Anong them only Australia experienced an
increase in productivity growh in the second half of the 1990s;
i ndeed, many other countries experienced a nmarked reduction, both
fromthe early 1990s and especially fromthe 1980s.

Two other points in Table 3 should be noted. The first is
that recorded productivity growth in the late 1990s was nearly as
high in several other countries, including Germany and Japan, as it
was in the United States. The second is that many other countries
showed much greater productivity growh in the 1980s and even in

the early 1990s than did the United States. These observations
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shoul d, at a mninmum warn against nmaking too sweeping
general i zations based on data for just a few years. Fur t her nor e,
since the details of price neasurenent differ from country to
country, and in particular many other countries have not adopted
the hedonic neasures used in the United States, data on price
increases, and hence also on productivity increases, are not
strictly conparable across countries. |In particular, productivity
growh in several other countries would be sonmewhat higher than

that recorded in Table 3 if they used hedonic price indices,

insofar as they produce in abundance the products -- especially
conputers and sem conductors -- whose hedonic prices have fallen so
rapidly.’

Gowh in enmerging nmarkets was blunted during the [ate 1990s
by various financial crises -- in Mxico, Korea, Southeast Asia,
Russia, Brazil -- that also affected their conpetitors and trading
partners. Poland and Vi etnam experienced sharp increases in |abor
productivity between the 1980s and the 1990s, but this was due
mainly to a switch fromcentral planning to market pricing. Ireland
al so experienced a renaissance in economc growh, in which "new
econony" factors undoubtedly played sone but not the major role.
Among larger countries, the United States stands out, wth
Australia, for its acceleration of growh.

Suppose the higher growth in the United States is not a fl uke,
and can be expected to endure for a decade or longer. Wat then

are the inplications for the rest of the worl d?
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H gher US Gowh. First, of course, the incones of Anericans

will grow nore rapidly -- on CEA projections, a full percentage
point nore rapidly. Anericans have shown a marked wllingness to
i ncrease consunption as their incones rise. Thus US demand for
goods and services, including inports, wll continue to rise
rapidly. In this respect the United States will continue to be a
| oconotive for the world econony. O course, output will also be
rising by the sanme anount, so Americans will produce nore goods and
servi ces, sonme of which will be desired and conpetitive in the rest
of the world, thus possibly displacing sone nore traditional
products and creating new denmands.

Second, the structure of enploynent and output wll change
nore rapidly in the United States even than it has been changing.
Chart 1 (from CEA, p.35) shows the rapid growh in output and
enpl oynment that occurred in the IT sectors, along with R& and
patent awards. Enpl oynment engaged in the production of all goods
(agriculture, mning, manufacturing) has already declined to only
17 percent of the labor force in the United States (another five
percent is engaged in construction), leaving 78 percent of the
| abor force engaged in production of alls kinds of "services." The
relative decline in manufacturing enploynment has occurred with no
decline in manufacturing output; indeed, manufacturing production
rose by fifty percent from 1989 to 1999. These trends wll
continue, wth machinery continuing to be substituted for l|abor in

goods production. It will not be long before all goods production
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occurs with less than 15 percent of the |abor force.

At the sane tinme, the returns to new capital do not seemto be
declining. Technical change is buoying these returns, even as the
capital -labor ratio rises. Another way of putting it is the
"quality" of new capital is continually inproving. Thus the
capital -output ratio has been declining in the United States; |ess
new investnment is required for a given increase in output. (As
shown in Table 2, the US capital stock grew nore slowy than GDP
since 1973, and increasingly so.) This rise in productivity of
capital explains in part how the United States can continue to grow
with |ow savings rates. G oss investnent, enbodying new, high-
yield technology, is nuch nore inportant for growh than the net
additions to the capital stock that have been enphasized by many
econom st s.

Good returns to capital in the United States will continue to
draw investnent from around the world, where returns are generally
lower or (in energing nmarkets) higher but less reliable. Thus the
dollar is likely to remain strong and the large current account
deficit is likely to continue for sone tine -- although not
necessarily as strong and as large as in 2001 (see Cooper, 2001).

The "new econony” also seens to place a prem um on education
beyond secondary school |evels. Over time, the gap between
conpensation to coll ege-educat ed enpl oyees and hi gh-school - educat ed
enpl oyees has grown significantly (although sone narrow ng occurred

in the late 1990s as unenpl oynment dropped to 4 percent), and this
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growing gap seens to be related mainly to the nature of technica
change, which leads increasingly to new capital being a substitute
for wunskilled Ilabor, but conmplenentary to educated | abor.
Expertise and reliability are also inportant, as nmanifest in
increased wage dispersion even wthin educational or skill or
pr of essi onal cohorts. These devel opments wi |l encourage |abor to
upgrade its skills.

International Diffusion of the Technol ogy. If indeed the "new

econony” in the United States is due to the arrival and gradua

absorption of a new general purpose technology, information
technol ogy, its use will gradually spread to the rest of the world.

One channel wll be foreign direct investnent, especially where
organi zational changes are necessary to utilize fully the new
technol ogy. But how rapidly, and wi th what degree of dislocation
the diffusion occurs wll depend on 1local circunstances, and
particularly on the characteristics of I|abor markets and the
busi ness envi ronnent .

If firnms are protected, whether by inport restrictions or
through regulatory protection, they are wunlikely to feel the
pressure to nake the efficiency-enhancing changes permtted by the
new technol ogy. Export-oriented firnms, of course, nust do so
sooner or later to maintain their international conpetitiveness.

Ooptimal use of the new technol ogy requires organi zing the work
pl ace in new ways. This should not be a great problemfor poor or

m ddl e-i ncone countries that are developing rapidly, partly by
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pulling labor in from the countryside. Such labor is relatively
flexible. There the problemis likely to be too little educati onal
background for at |east sone jobs.

In richer countries, wth highly structured and better
educated urban | abor forces, the problemis nore likely to be both
the entrenched attitudes of organized |abor and the framework of
regul ati ons and accepted practices that have accunul ated over the
years to prevent labor from being treated as a "comodity" and
being noved around at wll by nmanagenent. Ironically, one
characteristic of much new technology is that it is know edge-
oriented, so the protections of labor accumulated through
collective bargaining or political action are outdated. H gh
noral e and dedication to work, increasingly reinforced by incentive
conpensation, is often necessary to achieve the high productivity
made possi bl e by the new technol ogy.

Finally, for sone activities a high respect for intellectua
property is necessary to foster the continual advancenent of the
new technology, particularly software. Wthout such respect,
reinforced if necessary by legal protection, effort wll not be
expended to generate the many applications nade possible by ever-
advanci ng conput ati onal and communi cati ons capacity.

Anericans have no nonopoly on new ideas or on wllingness to
translate them into lucrative applications. Silicon Valley is
properly fanous for being a nelting pot, bringing together not only

Anericans but also British, Chinese, French, GCernans, |ndians,
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Vi et nanese and many other nationalities to translate new ideas into
vi abl e applications and successful business ventures.

Chart 1 shows the sharp rise in US patents awarded for
informati on technol ogy applications during the 1990s. Wat it does
not show is that half the awards are to residents of countries
other than the United States, up fromaround a quarter before 1980,
i.e. foreign patents in the US have risen nore rapidly than awards
to US residents. (Japan accounts for nore than any other country.)

The framework for business in the United States is especially
conduci ve to innovation. And the US |abor narket is relatively
flexible, at least conpared with that in many other rich countries.

| ndi vi dual s expect to have many different enployers during their
l[ifetimes, and will |eave jobs that are considered unsatisfactory.
For males the average period of enploynment with the sane enpl oyer
is four years, and lower for fermales. Moreover, firnms are wlling
to hire older workers when they have the appropriate
qualifications; and it is relatively easy to enter self-enploynent
of many kinds (although not necessarily easy to becone highly
successful doing so!). Unenpl oynent in the United States is
relatively brief, except during periods of recession, averaging
only six weeks. Finally, tenporary and part-time enploynent have
becone well established, for nmen as well as wonen. |In short, the
US |abor market involves great flexibility, institutionally and
attitudinally, both for enployees and for enployers. These

characteristics, incidentally, should be kept in mnd when
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assessing the official "safety net" in the United States, which is
seen as weak by many Europeans.

As noted above, the "new econony” may not function optinally
wi thout re-organization not only of the work place, but of the
organi zati ons which undertake production of goods and services.
Under conpetitive pressure Americans have been undertaking such re-
organi zation, and indeed the late 1990s was a period of
unparal leled nergers and acquisitions anong firns, bot h
horizontally and vertically. During the sane period firnms also did
an extraordinary anount of "outsourcing," i.e. buying goods and
(especially) services from outside firnms that were once provided
within the firm since with new nethods they could often be
perfornmed nore efficiently by specialized i ndependent firns.

These possibilities are likely to arise across national
borders as well as within the United States. A reasonabl e forecast
is that international mergers and acquisitions will continue at a
hi gh pace while the new technol ogies are being diffused; indeed,
foreign direct investnment will be one of the principal vehicles for
such diffusion, through what mght be <called organizational
arbitrage. Those countries where resistance to foreign ownership
is high will also be creating resistance to the new technol ogi es.

Simlarly, outsourcing across national boundaries w |l becone
increasingly common, nade possible by quick, reliable, and
i nexpensi ve |ong-distance comunication, as can be seen in the

increasing internationalization of telephone call services. New
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opportunities will be available for those quick-footed and flexible
enough to take advantage of them

In summary, continuation of the new econony in the United
States will affect the rest of the world through many channels:
foreign trade, both inports to satisfy growng US demand and
exports of new, technology-related products; foreign investnent
into the United States, attracted by the new possibilities and
relatively high returns to capital there; US investnent abroad, a
form of organizational arbitrage through nergers, acquisitions,
joint ventures, and outsourcing; and nore general diffusion of the
new i deas through international conferences, professional journals,
journalistic reporting, and extensive education abroad, especially
in the United States, where over half a mllion non-residents are
st udyi ng. | ncreased education will command a wage prem um worl d-
wide, not just in the rich countries; and there will also be a
premum on flexibility and adaptability in the regulatory
environnent, especially with respect to labor and the formation of
new enterpri ses.

At the sane tinme, five years is a short period on which to
base sweeping generalizations and |engthy extrapolations into the
future. Caution is indicated by recalling that it was barely nore
than a decade ago that Japanese approaches to production,
organi zation, and nmanagenent were seen as superior to those
el sewhere, and the wave of the future (for docunentation and a

reasoned assessnent of Japan's econom c prowess, see NRC 1992).
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The econom c environnment can change rapidly, and unexpectedly.
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Endnot es

1. The Brainard-Perry analysis has been criticized by Fair (2000)
for using the cpi as a neasure of donestic price inflation, since
it includes inported goods; for failing to include productivity in
their wage equation, since it is included in the price equation;
and for failing to include cost shocks in their analysis. Fai r
conjectures that a nore conplete specification would reveal greater
stability in the estimated coefficients. Gordon (1998) finds no
influence of productivity on wages; R ch-Rissmller (2001), in
contrast, find that real wages are strongly influenced by changes
in productivity.

2. Stock (1998, p.340) suggests that capacity utilization rates,
new building permts, manufacturing production, enploynment grow h,
and trade sales all do a better job at predicting inflation in the
m d-1990s than di d unenpl oynent rates.

3. In the United States total production of goods -- agriculture

forestry, mning, manufacturing -- now takes only 17 percent of the
| abor force, with 78 percent devoted to provision of "services"
(including government services) -- a collective expression too
broad to be very useful -- and five percent in construction.

4. The Council of Econom c Advisers (2001, p.78) reports growth in
non-farm business output of 4.2 percent annually 1990-2000 using
the inconme-side neasurenent, 0.3 percent above the officia
pr oduct - based neasure.

5. The absence of inport restrictions on information technol ogy
products was multilateralized in the Information Technol ogy
Agreenment of 1997, wunder which the rich countries agreed to
elimnate inport duties by January 2000 and other signatories in
t he subsequent five years. See WIson (1997).

6. The maxi mum Federal inconme tax rate from 1993-2001 was 39.6
percent; addition of state incone taxes brings this into the md-
40s, after allowance for deduction from Federal taxable incone, in
those states with incone taxes, which include California, New York

and Massachusetts. The top Federal tax rate on capital gains on
i nvestnents held nore than one year was 20 percent in 2001, reduced
from 28 percent in 1997.

7. According to Maddison (2001, p.138), hedonic indices are not



used by Belgium Finland, GCermany, Italy, Japan, Spain, or the
Uni ted Ki ngdom
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