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Technology Shocks and Unemployment In

The Last Recession
Pedro S. Amaral

In the latest recession, unemployment rates in the United States increased at a faster pace than in the average OECD
country. Since the unemployment rate has been more sensitive to technological shocks in the United States in the past
than in other OECD countries, | investigated whether increased sensitivity to such shocks was the reason for the recent

relative increase in the U.S. unemployment rate. | find this was not the case.

From the mid-1980s to the start of the most recent reces-
sion, the U.S. unemployment rate was consistently below
that of the average OECD country. (Member countries
of the OECD, or Organization for Cooperation and
Economic Development, are similar economically in that
they are developed and democratic.) However, during the
last recession, U.S. unemployment climbed to historically
high levels and surpassed the OECD’s average.

When thinking about what drives unemployment rate
behavior, economists usually think of two broad classes
of factors: labor market institutions and external shocks
to labor supply and demand. In this Commentary I explore
whether a particular class of technological shocks, known
as total factor productivity (TFP) shocks, might be behind

the recent relative increase in the U.S. unemployment rate.

I find that while the unemployment rate has been historically
more sensitive to TFP shocks in the United States than in
other OECD countries, such shocks were actually less
adverse in the United States during the last recession than
in those countries. Moreover, while practically all the growth
in the OECD’s unemployment rate can be attributed to TFP

shocks, the opposite is true of the United States. These find-

ings cannot rule out either of the two leading explanations
for the unemployment rate increase in the U.S.: adverse
(product) demand shocks and structural changes such as
employer-employee mismatches.

Unemployment Rates in the OECD since the 1970s

As the 1970s were coming to an end, unemployment rates in
the United States were substantially above those in a sample
of OECD countries—Australia, Austria, Canada, Finland,
France, Germany, Italy, Japan, Norway, Spain, Sweden, and
the United Kingdom (which I will refer to as the OECD12).
From then on, U.S. unemployment rates started to decrease,
while average OECDI12 rates continued their upward
momentum and remained above their U.S. counterpart for
roughly 25 years (figure 1). This fact, especially as it pertained
to a comparison of Europe and the United States, spurred a
large body of literature on the root causes of cross-country
differences in unemployment behavior. Most research focused
on three possible categories of explanations.

Figure 1. Unemployment Rates
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The first explanation suggested differences in labor market
institutions. Compared to most OECD countries, the United
States has a more flexible labor market, where employment
protection is less stringent, collective bargaining agree-
ments are less prevalent, union coverage is smaller, and
labor-related taxes are lower. To the extent that more rigid
labor markets result in higher unemployment, we should
expect to see lower unemployment rates in the United
States. The problem with this line of reasoning is that
many of the labor market institutions were already present
in the 1970s in European OECD countries when unem-
ployment rates were low in those countries.

The second line of research considered the effect of external
shocks, such as an increase in import prices (namely oil)

or a decrease in the rate of technological progress. These
shocks would operate by moving the whole labor demand
schedule down, either because operating costs had become
higher or because labor and capital had become less produc-
tive. In any case, at any given wage rate, firms would be
willing to hire fewer workers. While these external shocks
have the potential to explain increases in unemployment,

it is hard to argue that they differed enough between the
United States and other countries to justify such a difference
in the behavior of unemployment rates.

The third line of research is a hybrid of the first two and fo-
cuses on interactions between labor market institutions and
external shocks. In particular, it argues that shocks might
have different effects on unemployment depending on those
mnstitutions. For example, consider two countries that differ
solely on the generosity of their unemployment benefits.
Following the same adverse shock, unemployment may ini-
tially increase by a similar amount. As time goes by though,
workers in the country with more generous benefits will be

Figure 2. Employment-to-Population Ratios
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more reluctant to get back to work, delaying the decrease in
unemployment. In addition, their skills depreciate by more,
reducing the pressure on wages and further delaying the
recovery. Olivier Blanchard and Justin Wolfers (2000) argue
that these kinds of interactions go a long way in explaining
the different cross-country behavior of unemployment rates,
at least until the early 2000s, while Stephen Nickel and his
colleagues (2005) present contrary evidence.

Recently, most industrialized economies suffered large GDP
contractions that were accompanied by substantial increases
in their unemployment rates. In the United States, in par-
ticular, rates more than doubled between the start of 2007
and the end of 2009, jumping above the OECD12 average
to levels not seen since the early 1980s. This turn of events
will, no doubt, bring some attention back to this research,
not only because the relative ranking of the unemployment
rate has changed, but also because the dispersion in cross-
country unemployment rates has decreased.

Eliminating Labor Force Participation as a Factor

At times, workers move in significant numbers into and out
of the labor force. In such periods, the unemployment rate
may fail to accurately reflect changes in labor market activity.
It is important to check whether the recent changes in unem-
ployment rates truly reflect what is happening in the labor
market before drawing conclusions from those changes.

Consider the following two examples. If an individual who
has been out of the labor force finds a job, the unemploy-
ment rate falls, but by less than it would have if that indi-
vidual had been unemployed and consequently in the labor
force to start with. Alternatively, suppose the same individ-
ual starts to search more actively for a job, so that now he
is classified as unemployed instead of out of the labor force.

Figure 3. TFP Shocks
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In this case, the unemployment rate would increase even
though very little had changed, other than the increased
effort in the job search.

These sorts of movements were very prevalent in the last
recession, when the labor force participation rate decreased
2 percentage points (a big move as far as the labor force
participation rate is concerned). But do these movements
mean that the changes we have identified as important in
the unemployment rate are misleading?

"To answer that question, we can look at an indicator that
ignores the labor force, like the employment-to-population
ratio. When we compare the yearly percentage changes in
employment-to-population ratios relative to the sample mean
for the United States and the OECD12 countries, we see
that our observations of the unemployment rate are robust
to the change in indicators (figure 2). Since at least 2006, the
employment-to-population ratio has been falling faster in the
United States than in the OECD12, confirming the tendency
we found when we looked at the unemployment rate.

TFP Shocks

A full examination of all the possible explanations detailed
above in the context of the latest recession is not yet pos-
sible. The institutional labor market data necessary for
such a study is not available at this time. We can, nonethe-
less, examine two hypotheses for why the increase in the
U.S. unemployment rate was so pronounced relative to

the OECDI12 countries. First, it is possible that the United
States faced more adverse technological shocks than other
countries. Or it could be that in recent times the unemploy-
ment rate has become more sensitive to these shocks in the
United States than in other countries.

TFP shocks refer to changes in GDP that cannot be accounted
for by changes in the measured factors of production: labor
and capital. Being a statistical construct, it captures all sorts
of things that are not technologically-related in a strict sense.
For example, if a manufacturing plant decides not to use all
of its capital stock in production, this decision shows up as a
negative technological shock—output goes down, while the
capital stock measured by the statistical agency is the same.

Although the financial crisis that started in 2007 eventu-
ally spread to other countries and gave rise to a worldwide
recession, it arguably had some of its more severe effects in
the United States, where at some point the stability of the
financial system was in the balance. To the extent that finan-
cial intermediation problems may show up as negative TFP
shocks, it seems reasonable to think that such shocks might
have been higher in the United States, leading to a larger
increase in the unemployment rate.

"To examine whether this is true, I compute TFP shocks for
the United States and for the OECD12 countries, from the
first quarter of 1975 to the last quarter of 2010. I do that by
subtracting the growth rates in hours worked and the capital
stock (multiplied by their respective income shares) from the
growth rates of GDP. Figure 3 shows TFP growth rates as

percentage deviations from their sample mean and puts to
rest the notion that TFP shocks were more adverse in the
United States than elsewhere in the OECD. While in the
OECDI12 TFP shocks went as low as 1 percent below their
mean, in the United States they decreased only half as much
and recovered substantially more.

Another way to put this is to note that since the fall in
output in the United States was not very different from that
in the average OECD country (see Tasci and Zenker, 2011),
the fact that the labor input declined more in the United
States means TFP shocks were less adverse.

Unemployment’s Response to TFP Shocks

The other hypothesis we can address with these data is
whether the U.S. unemployment rate became more sensi-
tive to TFP shocks in the recent recession relative to the
OECDI12 countries, and if so, whether the difference is
enough to account for the difference in the behavior of the
unemployment rates.

To answer this question I run a simple linear regression

to find out how much of the fluctuation in unemployment
rates can be accounted for by fluctuations in TFP shocks in
the United States and in the rest of the OECD countries as
a group, while allowing for the importance of TFP shocks
to be different in the last recession. I also allow for changes
in unemployment rates to be different in the last recession
for reasons that are not connected to TFP shocks—the dif-
ference may be due to other, unmodeled, shocks. In doing
this, I consider two-year averages of both unemployment rate
changes as well as TEFP shocks, so as to gloss over quarter-to-
quarter movements and focus more on a medium-term trend.

I find that, throughout the whole sample period, unemploy-
ment rates respond more strongly to TFP shocks in the
United States than in the average OECD12 country. But
this fact, by itself, cannot explain the recent behavior of the
U.S. unemployment rate relative to its foreign counterpart.
For TFP shocks to be behind this change, it would have to
be the case that the response of the unemployment rate to
these shocks increased more in the United States than in the
OECDI12 countries in the last four years, and that this dif-
ference in magnitude was enough to account for the differ-
ence in unemployment rate behavior.

The unemployment rate did become more sensitive to TFP
shocks during the last recession in the United States. But the
increase was not enough to account for any meaningful frac-
tion of the difference in the behavior of unemployment rates.
Another way to state this result is that while TFP shocks can
account for changes in unemployment rates during the last
recession in OECD12 countries, the same cannot be said

for the United States. Other shocks, or institutional changes
particular to the recession period, account for the bulk of
this difference.

While economists have proposed many explanations for
the unusually high U.S. unemployment rates during the last
recession and recovery, the two that have gained the most
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traction are a cyclical decrease in aggregate (product) demand
and a structural mismatch between the skill mix in the labor
force and the one employers are looking for. This distinction is
important because while monetary policy can, in principle, do
something about the former, it is powerless against the latter.
Unfortunately, the analysis here cannot categorically rule out
either of these explanations.

Consider the cyclical explanation first. Faced with an adverse
aggregate demand shock, firms in the U.S. reduced their employ-
ment substantially. To the extent that they kept the more produc-
tive workers on their payrolls, this would be consistent with TFP
decreasing less than output.

As for the structural explanation, workers that were released
from hard-hit sectors like construction were presumably less
productive than workers in other sectors. After all, from an
economy-wide perspective, there was too much construction.
Again, this is consistent with a situation in which employment

is decreasing relatively more than output and therefore TFP

is decreasing relatively less. The analysis here is silent on why
these workers do not get reabsorbed into employment, which the
structural story attributes to eroding skills.
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In conclusion, the recent paths of unemployment rates in the
United States and the OECD seem to have disparate proximate
causes. While TFP shocks can account for most of the increase
in the average unemployment rate in the OECD, this is not

the case in the United States, where other shocks, institutional
changes, or interactions of each of these, must be the root cause.
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