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The Solow Productivity Paradox

‘You can see the computer age everywhere but in the productivity
statistics.’ - Robert Solow, 1987.
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Disappearance....and Return.

I The paradox sort of disappeared when strong productivity
growth re-appeared in the mid-1990s.

I But then it returned in the mid-2000s with slow productivity
growth continuing well after the financial crisis.

I This happened despite the ongoing marvels of ICT: mobile
tech, high speed broadband, incredible choice , just MASSIVE
information everywhere...
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So What Happened?

I A new explanation is starting to take root, following
contributions by Brynjolfsson, McAfee, Syverson and
co-authors.

I They first scrutinise some other explanations and find that
they fall short.
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Some Candidates..

I Mismeasurement: We’re not counting the bounty of stuff we
get in the form of consumer surplus. But no matter how
many ways we wrangle the numbers we can only get to about
1/3 of the missing output.

I ‘Winner Takes All’: Superstar firms are capturing the most
important action. Again, currently hard to say that there is
enough of this going on to explain the broader slowdown.

5 / 27



Long Waves?

I Current main explanation is that we are seeing the latest
sequence in an implementation cycle.

I That is, it takes time to invest in and deploy new technologies.
Once this is done, there is a burst of productivity.

I In short: ‘All of this has happened before will happen again.’
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Long-Run Total Factor Productivity (TFP).
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Two Technological Eras - US data.
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An Evolving Role?

I We therefore need to frame ICT as an evolving technology
with shifting impacts.

I This stems from its character as a General Purpose
Technology (GPT).

I The ingredients are (1) rapid change; (2) pervasive
application; and (3) acting as a platform for multiple
innovations (‘swarms’).
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Radical Nineties vs the Transitional Tens.

I Our current tech marvels don’t stack up to the Radical
Nineties.

I ie: It seems that the initial gains from internet
commercialization were bigger than what we gain at the
margin from smart phones and high speed data.

I Current thinking is that we should see a productivity surge in
10-15 years time based on AI and robotics...
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Recent Growth of AI Patents.

Source: Cockburn, Henderson and Stern(2017).
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Where Are We Now?

I How does this hypothesis stack up? Can we see the signs of
the next surge now?

I Will the next surge be extra disruptive? What can policy do?

I Our key leading indicator is the stock market. We’ve seen a
massive surge in the NASDAQ since 2012...
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New Tech Bubble or Second Machine Age?

I Evaluating the current tech boom is maybe our highest policy
priority.

I How well founded is the current boom? Is it as fragile as the
dotcom period? We saw a major crypto and blockchain bust
earlier this year.

I Lining up the two periods, the late 1990s were clearly crazy...
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Other Metrics.

But we need other measures. Some examples:

I 37% of the S&P’s rise since 2013 is accounted for by 6
companies (Google, Amazon, Apple, Microsoft, Netflix and
Facebook). In China, Ali Baba and Tencent account for 28%.

I These firms have been experiencing earnings growth in the
25-40% range but this appears to be slowing. We’re waiting
for the Trump tax cut to play out.

I Colossal R&D spending. eg: Google has more than doubled
spending since 2014 to about 5 billion quarterly. Could this be
a source for future growth?
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Strengths and Risks.

I These are mature companies relative to the late 90s. So
foundations are better. But Nokia example shows companies
can be challenged in a short amount of time. Also: Tech
Taxes!

I We need a systematic assessment of price-earnings ratios.
Median odds of companies aching the implied profits growth
in the next decade are 14%.

I Major role for a microdata-based analysis of company
performance to study how different the current era is.
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Policy Directions

I Stop tinkering with science intervention via bureaucratic
means. Focus on supporting basic science and collegial
institutions. Stop watering down education.

I Instead, build rigorous early warning and measurement
systems for the evolving economy.

I Do this for the labour market as well, where there is a fear of
disruptive technologies.
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Early Warning Systems and Monitoring.

I Microdata on company performance. Earnings, investment,
patents and historical comparisons.

I Build further measures of intangible ICT-related capital.
Measure prices better and at high frequency. Detailed, ad
listings-based labour market performance measures.

I Basic scenario building for labour market effects of potential
‘super-inventions’.
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US Employment Polarisation, 1980-2012.

Notes: Data from Acemoglu and Autor(2011), based on US Census IPUMS data and American
Community Survey (ACS). The horizontal axis represents the ranking of an occupation in
the 1980 wage distribution.
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The New Wave.

I But let’s suppose that a new wave of automation does start,
what would it look like?

I Specifically, consider the effect of ‘super-innovations’ such as
autonomous vehicles, AI-driven medical diagnostics, and more
automated call centres.

I We can do a basic projection to see the consequences of a
major ‘disruptive’ technological shift...
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Case Study: The Impact of Autonomous Vehicles.

I US commercial driver workforce is 3.5 million (2.8% of the
workforce). A sweeping 60% reduction would contract this to
1.5 million would boost productivity by by 0.2% annual over
10 years.

I About 200,000 workers would be shed annually. This would
increase total lay-offs by 1%. As a benchmark, a bad
recession sees lay-offs increase by 10%.

I This is the static ‘maximalist’ scenario with no countervailing
effects. Similar numbers apply for the call centres example.
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The Impact ‘Super-Innovations’.

I We can expect these employment effects to be offset in part
by growth in other parts of the economy stimulated by
autonomous vehicle technology.

I Even within the transportation industry, there could be
expansion (eg: as the scope of services widens).

I The good news is that the productivity effects are hard to
offset downwards. The 0.2% annual boost here is large
compared to recent average growth
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A Challenging Scenario

I Consider 4 super-innovations like autonomous vehicles hitting
the economy. This could boost productivity by 0.5-1.5%
annually.

I The employment shock would be about a 4% increase
(ongoing) in lay-offs.

I This would need to be absorbed by (i) countervailing growth,
(ii) major re-training, or (iii) retirement.

Policy record on dealing with worker displacement is just abysmal.
Need to start with scenario building.
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Conclusions.

I Monitoring the impact of AI and robotics will allows us to
anticipate economic change, as premised on the idea that a
new ‘long wave’ is here.

I We tend to do a lot of tinkering when shrewd tracking and
scenario building might go a long way. But if you really want
to tinker I refer you to this:

25 / 27



Policy Implications.

Philippe Aghion

Tim Besley 

John Browne

Francesco Caselli

Richard Lambert

Rachel Lomax

Chris Pissarides

Nick Stern

John Van ReenenInvesting  
for Prosperity

Report of the LSE Growth Commission
Skills, Infrastructure and Innovation

in partnership with

Time to bring some evidence back!!!
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Policy Priorities

I Basic science + R&D tax credits + ‘independent’ industry
policy.

I Skills tax credit + tax policy towards employment (gig
economy).

I Consolidation of broadband policy.
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