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Slow Recoveries: A Structural Interpretation
An analysis of the performance of GDP, employment, and other labor market
variables following the troughs in postwar U.S. business cycles points to
much slower recoveries in the three most recent episodes, but does not
reveal any significant change over time in the relation between GDP and
employment. This leads us to characterize the last three episodes as slow
recoveries, as opposed to jobless recoveries. We use the estimated New
Keynesian model in Galı́, Smets, and Wouters (2011) to provide a structural
interpretation for the slower recoveries since the early nineties.
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EVEN THOUGH MORE THAN 2 years have gone by since the latest
cyclical trough, the unemployment rate in the U.S. economy remains stubbornly high,
due to persistently weak job creation.1 As noted by many commentators, that pattern
is not new: a similar pattern can be observed in the aftermath of the two previous
recessions, in the early 1990s and early 2000s. The term jobless recovery has been
used by journalists, academics, and policymakers alike to refer to that phenomenon,
which contrasts starkly with the strong job creation and robust employment growth
observed in previous cyclical recoveries (see, e.g., Bernanke 2003). In the present
paper we revisit the evidence on U.S. cyclical recoveries in order to understand
better the causes and nature of any observed changes, and the extent to which jobless
recoveries may have become “the new normal.”
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1. The NBER has determined that the trough of the Great Recession occurred in 2009Q2. The latest
estimate of the unemployment rate at the time of writing these lines is 8.6% (November 2011).
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Our paper has two well-differentiated parts. In the first part, we provide some
basic quantitative evidence on the U.S. postwar recoveries. We start by confirming
statistically the existence of a differential pattern in the most recent recoveries.
But we emphasize one feature that has not been sufficiently recognized: the three
cyclical recoveries since 1990 are characterized by unusually low growth rates of both
employment and GDP. In fact, we are unable to uncover any evidence of structural
change in the relation between those two variables during recoveries. This leads us
to relabel the phenomenon we are studying here as slow recoveries as opposed to
jobless recoveries, the latter being a misnomer in light of our evidence.
In the second part of the paper we use an estimated version of the model developed
in Galı́, Smets, and Wouters (2011) to provide a structural interpretation (through
the lens of that model) of the changing speed of recoveries. In particular, we seek to
evaluate the role of shocks and structural change as a source of the slower recoveries
experienced in recent times. When it comes to shocks, the evidence suggests that
relatively favorable (adverse) shocks experienced during the pre-1990 (post-1990)
recoveries themselves (rather than shocks that originated during the preceding recessions) are the main factors behind the differential performance. Our main findings
stress the change in the sign of the contribution of risk premium and investment
shocks as the main reason for the significantly slower recoveries during that period.
When we take a closer look at the recent episode we uncover a nonnegligible role
for adverse wage markup and monetary policy shocks as factors behind the slow
recovery. We interpret the latter finding as reflecting the zero lower bound on interest
rates and the likely presence of downward wage rigidities.
The remainder of the paper is organized as follows. Section 1 provides the basic evidence on the postrecession performance of the U.S. economy. Section 2 summarizes
the main features of the Galı́, Smets, and Wouters (2011) model. Section 3 discusses
the role played by different shocks and their timing, as well as the role of changing
parameters, as determinants of the speed of cyclical recoveries. Section 4 takes a
closer look at the most recent cyclical episode. Finally, we conclude in Section 5.

1. POSTWAR U.S. RECOVERIES: BASIC EVIDENCE
Figure 1a displays the cumulative growth of employment over the four quarters
following the trough in each of the 11 postwar U.S. recessions, as dated by the
NBER. The figure illustrates clearly the slower employment growth characterizing
the recoveries since the early 1990s.2 As shown in Table 1, the cumulative growth
rate of employment four quarters into the recovery was on average 2.5% before

2. We conducted a test for a break in the mean based on the maximum t-statistic (with the latter
corresponding to the test for equality of means across two populations) across all possible sample splits.
The outcome of the test confirms the visual evidence of a break starting in the early 1990s. The latter is
significant at a level below 1%, on the basis of Monte Carlo simulations. The same finding applies when
we look instead at eight-quarter growth rates (see below).
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FIG 1. (a) Cumulative Growth (Four Quarters after Trough): Employment; (b) Cumulative Growth (Eight Quarters after
Trough): Employment.
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TABLE 1
THE CHANGING SPEED OF RECOVERIES
Four-quarter growth

Employment
Labor force
Unemployment
Work week
Hours
GDP
GDP per worker
GDP per hour

Eight-quarter growth

Pre-1990

Post-1990

Change

Pre-1990

Post-1990

Change

2.53
1.12
−1.34
0.61
3.16
7.63
4.97
4.33

−0.10
0.44
0.50
−0.23
−0.32
2.62
2.72
2.95

−2.63∗∗∗
−0.68
1.84∗∗
−0.84
−3.48∗∗
−5.01∗∗
−2.25
−1.38∗

5.18
3.12
−1.86
0.38
6.51
12.52
7.01
4.83

0.76
0.99
0.20
0.50
1.26
5.62
4.83
4.81

−4.42∗∗∗
−2.11∗
2.06∗∗
0.12
−5.25∗∗∗
−6.90∗∗
−2.18
−0.02

NOTE: Mean cumulative growth rates for all variables except the unemployment rate for which the mean cumulative change is reported.
Asterisks indicate a rejection of equality of means across periods at 10% (∗ ), 5% (∗∗ ), or 1% (∗∗∗ ) significance levels (one-sided t-test).

the 1990s, but −0.1% across the three most recent recoveries. Dropping the recent
recovery episode makes the latter statistic slightly positive, but does not change
the overall picture. A similar pattern can be observed when we look instead at
cumulative employment growth rates eight quarters into the recovery, as illustrated
in Figure 1b. Note that in the latter figure we have dropped the recovery following
the 1980 recession, since the eight-quarter period following its trough overlaps with
the 1981–82 recession, potentially distorting the evidence.3 In both cases, we reject
comfortably the hypothesis of equality of mean average growth rates across subsample
periods at a significance level below 1%.4
Table 1 reports similar statistics for a number of additional variables.5 We start
by discussing those directly related to the labor market, namely, the labor force, the
unemployment rate, hours per worker (work week), and aggregate hours.
As reported in Table 1, the cumulative growth rate of the labor force during cyclical
recoveries has also experienced a decline after 1990, but is substantially smaller than
that of employment growth (and significant only at the 10% level and for the eightquarter horizon). Accordingly, the pattern of employment during recoveries is largely
mirrored by that of the unemployment rate. As shown in Table 1, and illustrated
graphically in Figures 2a and b, the cumulative change in the unemployment rate
has been positive on average over the past three recoveries, which contrasts with
3. We dropped the recovery following the 1980 recession throughout the paper whenever we look at
eight-quarter periods.
4. We use a conventional test of equality of means across two populations (see, e.g., Larsen and Marx
1981, p. 322). Under the assumptions of normality, independence across observations (i.e., recoveries, in
our application), and equal variance across samples the t-statistic follows a t-distribution with nine degrees
of freedom (eight in the case of the eight-quarter growth rate due to having one observation less). The
significance levels reported in the table are based on that distribution.
5. The data were drawn from the FRED database at the Federal Reserve Bank of St. Louis, with
the exception of aggregate hours, which correspond to the “unofficial” Bureau of Labor Statistics (BLS)
series used by Francis and Ramey and downloadable from Valerie Ramey’s website (see also Francis and
Ramey 2009). The corresponding mnemonics for the remaining variables are: GDP (GDPC1), civilian
employment (CE16OV), labor force (CLF16OV), and the unemployment rate (UNRATE).
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FIG 2. (a) Cumulative Change (Four Quarters after Trough): Unemployment Rate; (b) Cumulative Change (Eight Quarters
after Trough): Unemployment Rate.
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large cumulative decline in the unemployment rate during the pre-1990 recoveries.
The difference between the two periods’ means is statistically significant. So is the
difference in the cumulative growth rate of aggregate hours, which shows a pattern
similar to that of employment, given the absence of a large/significant change in the
recoveries pattern of hours per worker.
Next we turn to GDP, the central measure of overall economic activity. Figures 3a
and b show GDP growth rates accumulated over four and eight quarters, respectively,
following each postwar U.S. recession. Table 1 reports the corresponding averages
for the two subperiods considered. While the mean is shifted upward relative to the
corresponding figures for employment, we see that an identical pattern emerges, that
is, GDP growth rates have been much lower during the recent recoveries, with a mean
of 2.6% over four quarters, compared to 7.6% in the earlier sample period (5.6% vs.
12.5% if we look at an eight-quarter horizon). Again, and despite the relatively small
number of cyclical episodes, we can easily reject the null of equality of mean recovery
growth rates across subsamples also in the case of GDP.
The previous evidence calls into question the widely held view of a “recovery in
economic activity coexisting with a sluggish labor market” as a distinctive feature of
the aftermath of the three most recent recessions, and which underlies the “jobless
recoveries” label. Instead, it appears that the recovery itself has been much slower
than in earlier episodes.
In fact, there is no evidence of the labor market underperforming relative to the
economy as a whole. This observation can be made precise by looking at the evolution
of labor productivity after each recession trough. Figures 4a and b show the (for and
eight quarters) cumulative growth rate of GDP per worker after each cyclical trough.
If the labor market had lagged GDP in the more recent recovery episodes, the latter
would be characterized by a higher productivity growth. But this turns out not to be
the case: as shown in Table 1 the average cumulative growth rate of GDP per worker
four quarters into the recovery has been 2.7% across the three most recent recessions,
compared to 4.9% before the 90s. This is exactly the opposite from what one would
expect under the jobless recovery hypothesis. A similar pattern arises when we look
at the eight-quarter horizon statistics: a 4.8% average cumulative productivity growth
for the recent recoveries, 7% in the earlier ones. In both cases the difference in means
across sample periods turns out not to be statistically significant, but this is beside
the point given that the sign of the difference is opposite from the hypothesized one.
A similar pattern can be observed if we take GDP per hour as a measure of labor
productivity, as seen in Table 1.
Another perspective on the same issue can be obtained by running an “Okun’s law
regression” of the change in the unemployment rate (u t ) on GDP growth (yt )
and to test for a change in the associated coefficient in the post-1990 period. Using
quarterly U.S. data for the period 1948Q1–2011Q4 the estimated equation (with
standard errors in brackets) is
u t = 0.24 ∗∗∗ − 0.27 ∗∗∗ yt − 0.04 dum90t ∗ yt ,
(0.022)

(0.018)

(0.037)

