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Previous research on the importance of technology shocks in understanding the business
cycle emphasized the effects of neutral technological change that affects the production
of consumption and investment goods symmetrically. New research shows that investmentspecific, not neutral, technological change, embodied in the investment good itself
(a faster computer chip) or in the process for producing it, is a major source of the
business cycle.

What drives the ups and downs in the

pace of aggregate economic activity we
call the business cycle? This is an enduring question with critical implications
for determining the best approach to
monetary and fiscal policy. The purpose of this
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ferent kind of technological progress, which is
embodied solely in new
investment goods, is crucial for understanding the business cycle.
Twenty years ago, most economists
viewed the business cycle as being driven
by “aggregate demand” shocks, arising
from waves of pessimism and optimism

(sometimes called “animal spirits”), or
monetary and fiscal policy. Implicit in
this theory is the view that business cycles are pathological and should be offset by stabilization policy. This view of
business cycles was brought into question
in the 1980s by a group of researchers
who articulated an alternative view
called real business cycle (RBC) theory.
This theory says that the business cycle
is driven by shocks to the rate of neutral
technological change. To many economists this is an attractive theory because
it suggests that the business cycle is just
a part of the normal growth process.
However, the theory is controversial because, at least in its purest forms, it says
that any attempt to use stabilization
policy would be counterproductive because it would make people worse off.
RBC theory gained a lot of adherents
because an extensive body of research
shows that neutral technology shocks
can explain much of the fluctuations
in key macroeconomic variables. This
research is based on a methodology that
involves specifying parametric versions
of the standard growth model, assigning plausible values to the parameters
in the model, and then generating data
from the model by simulating it. We then
judge a particular model by how well
the simulated data resembles actual
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details on how the data described in this
article were constructed). According to
growth theory, this real price should be
an excellent measure of investment-specific technological change over long
horizons. Other things equal, an improvement in investment-specific technology (this could be embodied in the
investment good itself, such as in a computer chip that runs faster than it did
before, or in the process for producing
new investment goods, such as in a better machine for stamping parts for a
piece of capital equipment) should lower the cost of investment goods relative
to other goods. Figure 1 shows that the
real price fell about 200% over the period 1955–2000, which is indicative of
substantial investment-specific technological progress.
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of them have been produced relative
to consumption goods.
The evidence in figure 1 suggests that
there has been substantial investmentspecific technological progress and
that it has had a large impact on investment. Given that growth in part
depends on the accumulation of capital, this is suggestive of an important

role for investment-specific
technological change for
growth. Greenwood et al.
(1997) and Cummins and
Violante (2002)5 have demonstrated that in fact the
contribution to growth in
per capita output of investment-specific technological
change is large—about 60%
of output growth can be attributed to this kind of technological change. This is an
important finding because
the commonly held view
used to be that neutral technological change was the
main source of growth.
From the RBC perspective,
if investment-specific technological change is important for growth, it could also
be important for business
cycles. Figure 2 presents data
that is suggestive of this being the case. This figure
displays real equipment investment and its real price
after detrending, so that it
shows only fluctuations associated with the business
cycle. The striking feature
of this figure is that investment and its price tend to
move in opposite directions. This is what one
should expect if supply
shocks are driving investment. An obvious possible
source of these supply
shocks is variation in the
rate of investment-specific
technological change.

These considerations are
suggestive of a key role for
investment-specific technological change in driving business cycles.
Fisher (2002) assesses this possibility
by making two changes to the assumptions used by Galí to estimate the effects
of technology shocks. First, the assumption that neutral technological change
is the only source of long-run changes
in labor productivity is modified to include the possibility that investmentspecific change also has an effect.

Second, investment-specific technological change is assumed to be the unique
source of the secular trend in the real
price of investment goods. Fisher (2002)
argues that these assumptions are consistent with the predictions of growth
theory and that they are sufficient to
identify the effects of both kinds of
technological change.
I now discuss one particular set of results
from Fisher (2002) to give a flavor of
that paper’s main findings. These results
are based on estimating a vector autoregression including growth in the real
investment price, growth in labor productivity, and the log level of per-capita
hours worked and applying the two assumptions described above to identify
neutral and investment-specific shocks.
Figure 3 suggests that the identified
shocks make sense from the perspective
of theory. This figure displays point estimates of the percentage responses of
the real equipment price, labor productivity, and per capita hours worked to
both kinds of technology shock. The
positive response of productivity to a
neutral shock in panel B is what defines
this shock. That hours respond positively to this shock is consistent with standard RBC models. Interestingly, the
investment price rises (its inverse falls)
after a positive neutral shock. This is
what one would expect in an RBC model with a rising short-run supply price
of capital, such as in the two-sector model in Christiano and Fisher (1998).6
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of hours driven by the technology shocks
shown in figure 4, then a bit more than
50% of the variation in hours can be
attributed to investment-specific shocks
but less than 5% can be attributed to the
neutral shocks. The implication seems
clear: technology shocks are important
for the business cycle and investmentspecific shocks are the most important
of the technology shocks considered.

The responses to investment-specific
shocks in panel A are conditional on
the permanent and positive response
of the inverse equipment price. The positive response of hours is consistent with
the RBC models studied by Christiano
and Fisher (1998) and Greenwood,
Hercowitz, and Krusell (2000).7 The
peak response of hours is four times
greater than the response of hours to
a neutral shock. After an initial increase,
productivity declines below zero before
rising to its long-run positive value. The
short-run decline in productivity is also
reasonable from the perspective of theory, because investment takes time to
have an impact on the capital stock and
so productivity can be driven by hours
in the short run if the hours measure
responds strongly.

The weak response of hours to a neutral
shock is suggestive that this kind of shock
is unimportant for explaining the business cycle. On the other hand, the strong
response of hours to an investmentspecific shock suggests this shock may be
important. Figure 4 illustrates the contribution of the two shocks to the business
cycle. It shows historical decompositions
of hours due to investment-specific, neutral, and both technology shocks, along
with the actual path of hours. Panel A
shows the investment-specific shock accounts for a large part of the variation in
hours, particularly around recessions.
In striking contrast, neutral technology
shocks (panel B) seem almost unrelated to the business cycle. The combined
effects of the two shocks (panel C) track
actual hours quite closely.

The responses of hours are broadly consistent with theory, but are they of the
kind that can account for observed hours?

Fisher (2002) reports that when the same
detrending procedure applied in figure 2
is applied to hours and the components

Fisher (2002) shows that these results
are quite robust. Therefore, the results
strongly suggest that technology shocks
are important for understanding business cycles. This is an important finding,
because it suggests that the RBC hypothesis is very much alive. However, the
traditional focus of RBC research on
neutral technology shocks does not seem
right. The results suggest that future
research could benefit from being directed toward studying investment-specific technological change.
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