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Big spread of productivity between countries

Correlation = 0.96

Notes: 2010 data; Total Factor Productivity (α=1/3);
Jones
(2015)
US=1(2015)
Source: Penn World Tables
8.0;
Jones

Also a big spread of productivity between firms
within countries
• Large productivity differences between firms (Syverson,
2004)
– In typical US four digit industry establishments at 90th
percentile has fourfold output per worker as the 10th
percentile
– 90-10 Total Factor Productivity (TFPR) twofold
– Productivity spread even larger in EU countries
(Bartelsman, Haltiwanger & Scarpetta, 2013; OECD,
2017)

What’s true in cross section in also true in
country growth rates
• Solow (1957) most of aggregate growth is due to TFP
changes rather than factor accumulation
• Bailey, Hulten & Campbell (1992) half of US macro TFP
growth due to reallocation
– Low productivity establishments contract & exit; output
moves to high productive establishments
• Facts remains broadly true today, although speed of
reallocation seems to have slowed down (Decker et al,
2016)

All this is very much in the spirit of Schumpeter

Schumpeter’s quote well known to economists
“The fundamental impulse that keeps the capital engine
in motion comes from the new consumers’ goods, the
new methods of production and transportation, the new
markets... [The process] incessantly revolutionizes from
within, incessantly destroying the old one, incessantly
creating a new one. This process of Creative
Destruction is the essential fact of capitalism.”
Schumpeter (p. 83, 1942)

Although probably his most famous quote was:
• “Early in life I had three ambitions. I wanted to be the greatest
economist in the world, the best horseman in all of Austria,
and the greatest lover in all of in Vienna.”
• He said he reached two of his goals, but never said which
two, although he remarked there were too many fine
horsemen in Austria for him to achieve all of his aspirations
• To which the (un-attributed) response was: “Those who knew
Schumpeter as an Economist, Lover or a Horseman
presumed his skills were in the other two fields”

WHAT ARE THE REASONS
FOR THE LARGE
DIFFERENCES IN FIRM AND
COUNTRY PRODUCTIVITY?
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WHAT REASONS FOR THE LARGE DIFFERENCES
IN FIRM AND COUNTRY PRODUCTIVITY?
• Technological Innovation
– Inputs into Innovation (e.g. Research & Development)
– Outputs from Innovation (e.g. patents)
– Diffusion of innovation (e.g. Information and
Communication Technologies; robots, AI, etc.)

Zvi Griliches (1930-99)

TWO VIEWS ON TECHNOLOGICAL PROGRESS
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TWO VIEWS ON TECHNOLOGICAL PROGRESS
1. Exogenous, individual inventors
– Example of 2nd industrial revolution 1870– Hard to alter via policy (except maybe via diffusion)

Lightbulb
Thomas Edison,
1879

Internal Combustion
Engine
Karl Benz, 1879

Wireless, David
Edward Hughs,
1879
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TWO VIEWS ON TECHNOLOGICAL PROGRESS
1. Exogenous

2. Endogenous
– R&D as rational choice of profit maximising firms
– Romer (1990); Aghion & Howitt (1992) NeoSchumpeterian
– Innovation can be influenced by policy environment

Drivers of Innovation: Share of GDP spent on
Research & Development (R&D)

Source: OECD (2013); 2010 levels

HOW CAN GOVERNMENT INFLUENCE INNOVATION?
• Policy makers seek to affect innovation in a number of ways.
Examples:
– Research & Development policies (R&D): Direct (e.g.
R&D grants) vs Indirect (e.g. R&D tax credits)
– More general (IP system, skills supply, competition, etc.)
– But what works?

Example Policy: R&D Tax credits
• Increasingly popular: shift from direct support via industrial
grants to indirect support via tax
• Advantages
– Performed by private sector
– No need for government to explicitly choose projects so
economises on bureaucracy and information
– Mitigates risk of political capture by single firm/industry
• Disadvantages
– Blunt Tool. Not well targeted at R&D with highest high
externalities (e.g. universities)
– Re-labelling activities to obtain tax break?
– Narrow: some innovation not formal R&D, esp. services

Identifying the effects of R&D tax credits
1. Cross country variation in R&D tax credits (Bloom, Griffith
& Van Reenen, 2002)
2. State-specific tax credits (Wilson, 2009)
3. National tax credit generates substantial heterogeneity in
firm level R&D user cost (Hall, 1992; Rao, 2016)
4. Use non-linear design of tax credits to generate
Regression Discontinuity Design (RDD).
• Dechezlepretre et al (2016) use UK where in 2008
asset threshold for more generous small firm tax credit
introduced
• An RDD for R&D!
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Impact on performance
• If we have policies that can increase R&D, we can also
assess the impact of R&D on productivity
– Policy as instrumental variable for R&D in productivity or
innovation equation
• Idea also utilized by Bloom, Schankerman & Van Reenen
(2013, Econometrica, BSV)
– US states change R&D tax credits at different times.
Firms differentially exposed depending on ex ante
geographic distribution of R&D labs
– Examine technology spillovers & product market
spillovers (rivalry from business stealing)
– Exploit the networks of firms operating in multiple
technology classes & industries

Empirical Findings
• Other firms’ R&D
– has positive effect on own market value (& TFP & citeweighted patents) via technological spillovers
– but also a negative effect on own market value via product
market rivalry (business stealing)

• Positive technology spillover effects quantitatively dominate:
social return to R&D is much larger (2 or 3 times) than private
return, justifying subsidies

Drawbacks of “demand side” policies like
R&D tax credits
• If supply of R&D inputs very inelastic little effect on volume.
May just increase R&D price (e.g. scientists’ wages)
• Better policy is on supply side - increase quantity & quality
of people entering the R&D sector. This increases volume
of innovation AND lowers cost.
• But what makes an inventor? And can the government
influence this?

“The Lifecycle of Inventors”
• Bell, Chetty, Jaravel, Petkova & Van Reenen (2017)
• Examine 2.1m inventors (from patents) in US 1996-2014.
Match USPTO to IRS records by name & residence
• Document that disadvantaged groups much less like likely
to grow up to be inventors
– Gender
– Race
– Parental Income
• See also Aghion, Akcigit, Hanley, Hyytinen & Toivanen
(2017) for complementary results

Probability of Patenting vs. Parent Income
No. of Inventors per Thousand (patent by age 30)
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The Lifecycle of Inventors
• Ability (e.g. 3rd grade math test scores) can only account for
some of differences (30% of inventor – parent income
relationship; 3% of gender gap)
• Exposure to innovation as a child has a major effect on
probability of becoming an inventor
– by neighbourhood; by family; by mentors
– Looks causal as operates within narrow technology
class
• Quantify structural model of inventor lifecycle. Policies that
get disadvantaged kids into innovation (e.g. Gifted &
Talented program in Card & Giuliano, 2015) have much
stronger welfare effects than income tax based policies
• Implication is that even “great individual” view of innovation
doesn’t mean government can do nothing

Summary on technological innovation
• Technology matters a lot for productivity. Micro data &
better identification strategies suggest that policies can be
effective
• This is true whether one takes an individual-based
approach or an endogenous growth approach
• However, at least two problems remain with a pure
technology story for explaining firm & country productivity
spread
1. After controlling for technology, most productivity
differences still unexplained

Example from US Census: Technology matters
but far from the whole story

Source: Bloom, Brynjolfsson, Foster, Jarmin, Patnaik, Saporta-Eksten & Van Reenen
(2016). US MOPS/ASM

Problems with a pure technology story
1. After controlling for technology, most productivity
differences remain unexplained
2. Productivity effects of new technology depend on firm
management/organization (e.g. IT: Bresnahan,
Brynjolfssen & Hitt, 2002; QJE; Bloom, Sadun & Van
Reenen, 2012, AER)
• Suggests another source of productivity differences management practices?
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FIRM HETEROGENEITY HAS LONG BEEN
RECOGNIZED WITH POSSIBLE LINK TO
MANAGEMENT
“It is on account of the wide range [of managerial ability]
among the employers of labor that we have the
phenomenon in every community and in every trade some
employers realizing no profits at all, while others are making
fair profits; others, again, large profits; others, still, colossal
profits.”

Francis Walker (Quarterly Journal of Economics, ‘87)

FIRM HETEROGENEITY HAS LONG BEEN
RECOGNIZED WITH POSSIBLE LINK TO
MANAGEMENT
“It is on account of the wide range [of managerial ability]
among the employers of labor that we have the
phenomenon in every community and in every trade some
employers realizing no profits at all, while others are making
fair profits; others, again, large profits; others, still, colossal
profits.”
profits.”

Francis Walker (Quarterly Journal of Economics, 1887)
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But evidence on management is limited

“No potential driving factor of
productivity has seen a
higher ratio of speculation to
empirical study”.
Chad Syverson (2011,
Journal of Economic
Literature)

ECONOMIC PERSPECTIVES ON MANAGEMENT
1. Management as Design
Contingency: No better or worse management: different
optimal “styles” (Organizational Econ; Woodward, 1958)

ECONOMIC PERSPECTIVES ON MANAGEMENT
1. Management as Design
Contingency: No better or worse management: different
optimal “styles” (Organizational Econ; Woodward, 1958)
2. Management (M) as Technology (MAT)
– Managerial capital in production function.
– Bloom, Sadun & Van Reenen (2017): initial
exogenous M draw (Hopenhayn, 1992); then
optimally chosen with adjustment costs. Model
implications found robustly in the data:
• Performance increasing in management
• Competition improves management
• Management changes with age & costs of
managerial skills
• We find positive evidence for both perspectives, but
MAT approach fits data better

OUTLINE OF MANAGEMENT SECTION

Measuring Management
Describing Management
Management & Performance
What drives Management?

BLOOM - VAN REENEN (2007) SURVEY METHODOLOGY
1) Developing management questions
• Scorecard for 18 monitoring (e.g. lean), targets & people (e.g.
pay, promotions, retention and hiring). ≈45 minute phone
interview of manufacturing plant managers

2) Obtaining unbiased comparable responses (“Double-blind”)
• Interviewers do not know the company’s performance
• Managers are not informed (in advance) they are scored
• Run from LSE, with same training and country rotation
3) Getting firms to participate in the interview

• Introduced as “Lean-manufacturing” interview, no financials
• Official Endorsement: Bundesbank, Bank of England, RBI, etc.
• Run by 200 MBA types (loud, assertive & business experience)

MONITORING – e.g. “HOW IS PERFORMANCE TRACKED?”

Score (1): Measures
tracked do not
indicate directly
if overall
business
objectives are
being met.
Certain
processes aren’t
tracked at all

(3): Most key
performance
indicators
are tracked
formally.
Tracking is
overseen by
senior
management

(5): Performance is
continuously
tracked and
communicated,
both formally and
informally, to all
staff using a range
of visual
management tools

Note: All 18 questions and over 50 examples in Bloom & Van Reenen (2007)
http://worldmanagementsurvey.org/
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Examples of performance metrics – Car Plant

World Management Survey (~12,000 firms, ~20k managers
in 4 major waves: 2004, 2006, 2009, 2014; 34 countries)
http://worldmanagementsurvey.org/

Medium sized manufacturing firms(50-5,000 workers, median≈250)
Now extended to Hospitals, Retail, Schools, etc.

MY FAVOURITE QUOTES:
The traditional British Chat-Up

[Male manager speaking to an Australian female interviewer]
Production Manager: “Your accent is really cute and I love the way you talk. Do you
fancy meeting up near the factory?”
Interviewer “Sorry, but I’m washing my hair every night for the next month….”
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MY FAVOURITE QUOTES:
The traditional Indian Chat-Up

Production Manager: “Are you a Brahmin?’
Interviewer “Yes, why do you ask?”
Production manager “And are you married?”
Interviewer “No?”
Production manager “Excellent, excellent, my son is looking for a bride and I think
you could be perfect. I must contact your parents to discuss this”
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Measuring Management
Describing Management
Management & Performance
What drives Management?

Average Management Scores by Country
Interviews

United States
Japan
Germany
Sweden
Canada
Great Britain
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Australia
Italy
Mexico
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Singapore
New Zealand
Northern Ireland
Portugal
Republic of Ireland
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China
Turkey
Argentina
Brazil
India
Vietnam
Colombia
Kenya
Nigeria
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Note: Unweighted average management scores; # interviews in right column (total = 15,489); all waves pooled (2004-2014)
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Average management scores across countries are
strongly correlated with GDP per capita
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Fraction of firms

Management also varies heavily within countries
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Data: Firm Size is increasing in management
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labor, skills controls plus a full set of SIC-3 industry, country and year dummies controls. N=8314

First Census survey run with the US Census

It was delivered to 47,534
manufacturing plants in 2011
(US ASM)

This was quick and easy to
fill out - and mandatory - so
~80% of plants responded,
covering 5.6m employees

Profit

Output growth

R&D per employee

Patents per employee

Exporters

Productivity

These management scores positively correlated with
many other measures of firm performance

Management score decile
Source: Bloom, Brynjolfsson, Foster, Jarmin, Patnaik, Saporta-Eksten & Van Reenen (2016).

Performance: results from randomized control trials also
supportive of MAT (Bloom et al, 2013)
• Experimented on plants in Indian textile firms outside Mumbai
• Randomized treatment plants got heavy management
consulting (as in the practices discussed here), control plants got
very light consulting
• Collected weekly data & found:
– Management score improved dramatically (2sd) & TFP up
by 20%
– Implies: firm profits increased by ~$325,000 per annum

Productivity (output per worker)
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Performance: causal results from randomized
control trials also supportive of MAT
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Weeks after the start of the management experiment
Implies: 1 SD increase in management index caused 10% increase in TFP

Performance: results from randomized control trials also
supportive of MAT (Bloom et al, 2013)
• Other “big management interventions” have found large effects
- e.g. Bruhn et al (2016, JPE) in Mexican manufacturing; Fryer
(2017) on US public schools
• Lower cost interventions on micro-enterprises show more
mixed results (McKenzie & Woodruff, 2014 survey)
• Combining micro-results with their MAT model, Bloom, Sadun
and Van Reenen (2017) calculate that management accounts for
about a third of cross country TFP gaps and within-country
across firm TFP gaps

Development Accounting: Management accounts for
~1/3 of average TFP Gap with US

Source: Bloom, Sadun & Van Reenen (2017)
Notes: TFP gaps from Penn World Tables; fraction accounted for by management uses the
weighted average management scores and an assumed 10% impact of management on TFP
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(1) So why don’t firms just improve their
management practices – one reason is information

We investigated how well firms self-assess their
management practices….
We asked at the end of the survey:
“Excluding yourself, how well managed would you say
your firm is on a scale of 1 to 10, where 1 is worst
practice, 5 is average and 10 is best practice”
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…and self-scores show no link to performance
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(2) FOREIGN MULTINATIONALS APPEAR TO
TRANSPLANT BETTER MANAGEMENT OVERSEAS
United States
Sweden
Japan
Germany
Canada
Great Britain
Italy
Australia
Singapore
Poland
Mexico
France
Turkey
China
Portugal
New Zealand
Chile
Brazil
Vietnam
Spain
Colombia
Greece
India
Argentina
Kenya
Myanmar
Nigeria
Nicaragua
Ethiopia
Tanzania
Zambia
Ghana
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Domestic Firms
Foreign Multinationals
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Notes: These are the simple unweighted means of management scores by companies belonging to foreign multinationals vs.
domestic firms. Domestic multinationals not shown (but available on request) lie between the two bards. 12,189 interviews.

(3) COMPETITION ASSOCIATED WITH BETTER
MANAGEMENT
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(the private sector)
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Number of Reported Competitors
Sample of 9469 manufacturing and 661 retail firms (private sector panel) Reported competitors defined from the response to the
question “How many competitors does your [organization] face?”

IS COMPETITION EFFECT CAUSAL?
• Also use natural experiments to generate exogenous
increases in competition
• Trade liberalization following China accession to WTO in
2001 & subsequent phase out of MFA quotas in textiles
& apparel industries. Bloom, Draca & Van Reenen
(2016, ReStud)
─ Big improvement in management & productivity in
more affected sectors
• Hospital competition in UK under Blair reforms (Bloom,
Propper, Seiler & Van Reenen, ReStud, 2015)

(4) FAMILY RUN FIRMS HAVE POOR MANAGEMENT
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Notes: Data from 14,686 firm interviews. Source: www.worldmanagementsurvey.com
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(5) MANAGERIAL (& WORKER) HUMAN CAPITAL
CORRELATED WITH BETTER MANAGEMENT
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REASONS FOR OPTIMISM?
• Slow productivity growth is not inevitable
• Technological Innovation
– Tax-based innovation policies
– Human capital interventions for disadvantaged kids
• Management
– Strengthening Competition
– Globalization: Openness to trade &FDI
– Human capital
– Role for advice/information
• We live in golden age of increasingly rich micro-data
enabling us to address first order macro questions
• Need to use these tools to get back to sustainable
productivity and income growth

MY FAVOURITE QUOTES:
The difficulties of defining ownership in Europe

Production Manager: “We’re owned by the Mafia”
Interviewer: “I think that’s the “Other” category……..although I guess I could put you
down as an “Italian multinational” ?”

Americans on geography
Interviewer: “How many production sites do you have abroad?
Manager in Indiana, US: “Well…we have one in Texas…”

MY FAVOURITE QUOTES:
Don’t get sick in Britian
Interviewer : “Do staff sometimes end up doing the wrong sort
of work for their skills?
NHS Manager: “You mean like doctors doing nurses jobs, and
nurses doing porter jobs? Yeah, all the time. Last week, we had
to get the healthier patients to push around the beds for the
sicker patients”

Don’t do Business in Indian hospitals
Interviewer: “Is this hospital for profit or not for profit”
Hospital Manager: “Oh no, this hospital is only for loss making”

MY FAVOURITE QUOTES:
Don’t get sick in India
Interviewer : “Do you offer acute care?”
Switchboard: “Yes ma’am we do”
Interviewer : “Do you have an orthopeadic department?”
Switchboard: “Yes ma’am we do”
Interviewer : “What about a cardiology department?”
Switchboard: “Yes ma’am”

Interviewer : “Great – can you connect me to the ortho department”
Switchboard?: “Sorry ma’am – I’m a patient here”
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