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Economic models vs ‘technooptimism’: Predicting mediumterm total factor productivity
rates in the US
Nicholas Crafts, Terence Mills
Estimates of trend total factor productivity growth in the US have been
significantly reduced, contributing to fears that the slowdown is permanent.
This column provides an historical perspective on the relationship between
estimated trends in total factor productivity growth and subsequent outcomes.
It argues that In the past, trend growth estimates have not been a good guide
for future medium-term outcomes, and ‘techno-optimists’ should not be put
off by time-series econometrics.
Productivity growth in the US has slowed down markedly since the heady
‘new economy’ days around the turn of the century. The slowdown is similar
to the much-remarked experience after the halcyon post-war years (Table 1).
Moreover, a number of recent papers have pointed out that productivity growth
had weakened significantly prior to the ‘Great Recession’ (Cardarelli and Lusinyan
2015, Fernald 2015) and analyses based on time-series econometrics (see Table
2) have found that it is trend labour productivity growth that has decreased
(Antolin-Diaz et al. 2017, Ollivaud et al. 2016). The slowdown does not appear
to be a temporary blip associated with the financial crisis.
Table 1 TFP growth in the business sector (% per year)

Source: based on data underlying Fernald (2016) available here.
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Table 2 Estimates of trend productivity growth (% per year)

Note: estimates obtained using an HP filter methodology. Source: Ollivaud et al. (2016)

At the same time, it seems paradoxical that, although the productivity statistics
are gloomy, there is also great excitement (or possibly fear) about the digital
economy and the implications for jobs of the arrival of new technologies based
on robots, artificial intelligence, and so on. The situation is reminiscent of the socalled ‘Solow Productivity Paradox’ that provoked so much debate 30 years ago.1
The coexistence of weak productivity performance and rapid technological
advance becomes even more puzzling and worrying when it is recognised that
from a growth accounting perspective, the underlying reason for slower labour
productivity growth is almost entirely weak total factor productivity (TFP) growth
(Fernald et al. 2017). In a conventional neoclassical growth model, a rise in the
TFP growth rate induces capital accumulation, and the steady-state rate of labour
productivity growth is proportional to TFP growth. So, the TFP growth rate is a
fundamental building block for projections of the rate of growth of potential
output and also the foundation stone for future economic growth.
It is of course the case that pundits are divided on what technological progress
will imply for future productivity growth over, say, the next ten years. Partly this is
a question of how big the cumulative economic impact of the new technologies
is expected to be and partly a question of how soon it will materialise. The range
of ‘informed’ opinion is currently very wide, ranging from TFP growth in the
business sector of the American economy at an annual average of 0.4% per year
(Gordon 2016), to 2% per year (Brynjolfsson and McAfee 2014). The difference
between these projections is between a belief that the economic impact of the
new technologies will be unimpressive and an expectation that a large economic
impact is just around the corner. Interestingly, the Congressional Budget Office,
which provides a regular projection, is about halfway between these two extremes
at 1.1% per year (CBO 2017) having projected 1.5% per year in August 2006.
Is the econometric evidence to be preferred to techno-optimism or technopessimism? Our recent research (Crafts and Mills 2017) provides an historical
perspective on the relationship between estimated trends in TFP growth
and subsequent outcomes. Using a Kalman-filter method, we estimated an
unobserved components model for quarterly TFP growth in the US business
sector using data for 1947Q2 to 2016Q4 from John Fernald’s website.
We first used the full sample of observations to produce a ‘smoothed’ trend
growth estimate which is shown in Figure 1. Then we obtained two fixed-window
estimates (based on the data for the previous 20 or 25 years) for each successive
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quarter from 1967Q2 and 1972Q2, respectively. This exercise utilises data that
would have been available to agents at the time and unlike the ‘smoothed’
estimate does not include future information that would not have been available
ex-ante.
Figure 1 ‘Smoothed’ trend TFP growth using complete sample

These trend estimates are basically of a similar type to those which have been
produced recently. The results are shown in Figure 2. We also plot the outturn for
the average TFP growth rate over 10 years forward from each data point.
Figure 2 Trend TFP growth estimates using 20 and 25 year fixed samples plus
10-year ahead outturn of average TFP growth adjusted for capacity utilisation:
1975 – 2016

Our main findings are as follows. First, over fifty years American trend TFP
growth in the business sector has declined slowly but steadily over time, from
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about 1.5% per year in 1967 to about 1% per year by 2016. Second, forecast
trend TFP growth based on estimated trends over the previous 20- or 25-year
window exhibits considerable variation and does not show monotonic decreases.
From a level around 2% at the start of the 1970s, these forecasts are generally
falling until they reach lows of about 0.5% at times in the 1990s before rising
to about 1.2% in the mid-2000s, and then falling back to 1990s levels more
recently. Third, average realised TFP growth (adjusted for capacity utilisation) over
10 year intervals – the horizon for which the Congressional Budget Office makes
projections – has also varied substantially over time. The outturn fell from 2%
per year or a little less for intervals starting in the 1960s to 0.5% per year or a
little more for intervals from the early-1970s to the late 1980s. It then rose to
a peak of 2% in the mid-1990s for the years encompassing the height of the
‘new economy’ before falling back to below 0.5% per year for the period of
the financial crisis and its aftermath. Fourth, these 10-year-ahead outturns are
not well predicted by recent trend TFP growth. In particular, sharp reversals of
medium-term TFP growth performance are not identified in advance. Indeed,
forecasting on this basis would have missed the productivity slowdown of the
1970s, the acceleration of the mid-1990s, and the slowdown of recent years – in
other words, all the major episodes during the period!
These results provide a perspective on today’s discussions of the prospects
for future American productivity growth. Three points stand out. First, mediumterm TFP growth is very unpredictable. Recent performance is not a reliable
guide, implying that an econometric estimate of low trend productivity growth
currently does not necessarily rule out a productivity surge in the near future.
The precedent of the 1990s is witness to this. Second, a smoothed estimate of
trend TFP growth has changed only slowly over time and is well above recent
actual TFP growth. This suggests that pessimism about long-term prospects can
easily be overdone. Third, given the substantial fluctuations in medium-term
TFP growth and the likelihood that forecasts are confounded, it would not be
surprising if revisions to expectations about future productivity growth are a
source of significant aggregate-demand shocks.
Overall, it is uncertain how long slow TFP growth will persist in the US. It does,
however, seem clear that econometric estimates of trend TFP growth extracted
from recent past performance should not be given much weight in projections of
average TFP growth rates over the next 10 years. Reasonably enough, the CBO
seems to take a similar view. Informed views of the prospects for technological
progress and its impact on productivity are potentially more valuable but currently
exhibit substantial divergence. Finding an answer to the question of whether
there is a ‘new normal’ low TFP growth rate has to go into the ‘too difficult’ box.
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Endnotes
[1] As stated by Robert Solow in the New York Times in 1987, the paradox was that ‘‘you can see
the computer age everywhere except in the productivity statistics”.
[2] These estimates are inferred from comparative statements in these authors’ books rather than
being stated directly by them.

5

About CAGE
Established in January 2010, CAGE is a research centre in the Department of
Economics at the University of Warwick. Funded by the Economic and Social
Research Council (ESRC), CAGE is carrying out a five year programme of
innovative research.
The Centre’s research programme is focused on how countries succeed in
achieving key economic objectives, such as improving living standards, raising
productivity and maintaining international competitiveness, which are central to
the economic well-being of their citizens.
CAGE’s research analyses the reasons for economic outcomes both in developed
economies such as the UK and emerging economies such as China and India. The
Centre aims to develop a better understanding of how to promote institutions
and policies that are conducive to successful economic performance and
endeavours to draw lessons for policy-makers from economic history as well as
the contemporary world.

This piece first appeared on Voxeu on 17 July 2017
http://voxeu.org/article/slow-productivity-growth-may-not-be-new-normal-us

VOX
Research-based policy analysis and commentary from leading economists

© 2017 The University of Warwick
Published by the Centre for Competitive Advantage in the Global Economy
Department of Economics, University of Warwick, Coventry CV4 7AL
www.warwick.ac.uk/cage
Artwork by Mustard, www.mustardhot.com

