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ABSTRACT

Germany, Japan and the United States are the three largest mature economies

and set the productivity frontier in most industries. In aggregate, Germany caught

up to US productivity by the 1990s but Japan remains well below the leaders and

has the potential for faster growth. The article estimates the industry productivity

leaders in the 1990s and whether lagging industries subsequently caught up to the

leader. Germany lags the United States in some industries, like electronics, but has

the advantage of worker training programs. US and German productivity slowed

with the decline in global innovation. Japan lags behind US service sector produc-

tivity. Its manufacturing industries set the productivity frontier in the 1990s but

have since fallen behind. Japan has low productivity small firms and lacks effective

competition.

Economic growth provides broad and
substantial benefits. ~ When growth is
strong, household incomes rise, and wages
increase; it becomes much easier to balance
budgets and to meet the needs of the poor-
est members of society. While overall eco-
nomic growth does not guarantee that ev-
eryone in an economy will be better off, it
is the single most important source of im-
provements in economic welfare.

Strong economic growth, in turn, comes

from two sources, the growth in the work-
force and growth in labour productiv-
ity.2 The demographic trend in advanced
economies has been towards lower birth
rates leading to slower growth in the pop-
ulation and labour force (Table 1). An
aging of the population compounds that
trend as more workers move into retire-
ment; and while immigration can provide
an offsetting source of growth, it often gen-

erates social stresses and political resis-

1 Martin Neil Baily and Barry P. Bosworth are Senior Fellows in Economics and Siddhi Doshi is a Senior
Research Assistant, all at the Brookings Institution. The authors are grateful for helpful comments from Dany
Bahar, Sebastian Strauss, Bart van Ark, IPM editor Andrew Sharpe and three anonymous referees. Financial
support was provided to Brookings by the Japan Productivity Center. An earlier version of this paper was
presented in the session "Sources of the Transatlantic Productivity Slowdown" at the annual meeting of the
American Economic Association, January 3-5, 2020 in San Diego, California. Emails: mbaily@brookings.edu;

bbosworth@brookings.edu; sdoshi@brookings.edu.

2 In this article labour productivity is measured by output per worker hour. That means changes over time in
hours worked per worker will also impact output growth. There have been reductions in hours worked per

worker, especially in Germany and Japan.
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Table 1: Labour Force, Total Hour, Output and Labour Productivity
in Advanced Economies (average annual rate of change)

Change from

1970-1995 1995-2004 2004-2018 1970-95 to 2004-18

Labour Force

Japan 1.0 0.0 0.2 -0.8

Germany 1.5 0.2 0.6 -1.0

United States 1.9 1.2 0.7 -1.2

GT7 1.3 0.8 0.6 -0.7
Total Hours

Japan 0.1 -1.0 -0.1 -0.2

Germany -0.4 -0.3 0.7 1.1

United States 1.6 0.9 0.7 -0.9

G7 0.6 0.4 0.5 -0.1
GDP per hour (2015 constant prices)

Japan 3.8 2.1 0.8 -3.0

Germany 2.9 1.5 0.9 -2.1

United States 1.5 2.5 1.1 -0.3

GT7 2.4 2.2 0.9 -1.5
GDP (2015 constant prices)

Japan 3.9 1.1 0.7 -3.2

Germany 2.5 1.3 1.5 -0.9

United States 3.1 3.4 1.9 -1.2

G7 3.0 2.5 1.5 -1.6

Source: Calculations based on OECD Stat data.

tance. Slower labour force growth leaves
productivity as the main driver of overall
economic advancement and, unfortunately,
it too has slowed. Table 1 highlights a per-
vasive pattern of slower growth in in the
workforce and labour productivity in the
high-income economies of the OECD. Pro-
ductivity improvement has been slow in the
United States since the early 1970s, except
for a period of resurgence in the late 1990s
and early 2000s. Germany and Japan had
faster growth through the 1970s, but their
growth rates have also fallen sharply.

A comparison of the patterns of produc-
tivity growth in the three largest mature
economies, the United States, Japan, and

Germany, is the focus of this article. They

are representative of the productivity fron-
tier in their respective regions.> They also
have comparable high-quality data on the
growth of output, labour, and capital at
the level of the total economy and individ-
We will use that data to

examine productivity changes in the three

ual industries.

economies in the aggregate and subsectors.
Looking at the three most important ma-
ture economies can cast light on the na-
ture of the slowdown and provide a step to-
wards disentangling the causes of the slow-
down. There have been many efforts to
understand why growth has been so slow
in recent years, and while there is some
suggestive and interesting evidence of what

factors may be at work, there is no con-

3 We do not include China, even though it is now the largest economy in the world based on purchasing power
parity (PPP). China is still a middle-income country whose growth is driven by a different phenomenon of
raising overall productivity by shifting the workforce out of agriculture into industry and services and adopting
(copying) technologies in standard use in higher productivity countries.
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sensus explanation for the pattern of slow
growth that is widespread both by country
and by industry (Baily and Montalbano,
2016; Gordon and Sayed, 2019; and OECD,
2019a).*  Another motivation for this line
of research is that the cross-country com-
parisons may be helpful in identifying in-
dustries that have the potential for faster
growth in the future.

The article proceeds as follows. In the
first major section, we provide a back-
ground on productivity definitions and
measurement approaches. In the second
section, we report productivity results for
the aggregate economy, industrial sectors,
and manufacturing industries for Japan,
US, and Germany. We then identify and
analyze problem industries and draw on
results from previous research. We con-
clude with a discussion of reasons for re-
spective productivity performance in the

three economies.

Benchmarking to Find Indus-
tries Where There is Potential
for Faster Growth

Which industries have performed par-
ticularly poorly relative to past rates of
growth or relative to the performance
of similar industries in the comparable
economies? Even though the slowdown
is pervasive, it may be possible to iden-
tify industries where faster growth is possi-
ble. Policy may be able to facilitate faster
growth, for example by encouraging capi-

tal investment, or technology innovations

(R&D). Changing the regulatory environ-
ment may also result in stronger competi-
tion and restructuring that improves pro-
ductivity.

The first strategy to identify industries
with greater growth potential comes from
looking at industry growth rates. If pro-
ductivity growth has been negative for a
period of years it is important to ask what
is causing this regression of productivity.
Another sign of the possibility of faster
growth potential is an industry that experi-
enced rapid growth in a past period but has
slowed more recently. Has the past growth
exhausted the possibilities for faster growth
in the future, or is there potential for an-
other wave of growth?

A second strategy for finding industries
with greater growth potential makes use of
a comparison of productivity levels across
countries. Industries that have productiv-
ity levels below those of comparable coun-
tries have the potential to catch up. With
total factor productivity, productivity con-
vergence will occur as technologies and best
business practices are diffused across coun-
tries. With labour productivity, greater
capital investment can bring lagging indus-
tries up to, or closer to, the productiv-
ity frontier. This second approach is im-
portant because it provides a possible way
to improve productivity that avoids debate
about whether future innovations can fos-
ter faster growth. If another country has
already achieved higher productivity, then
the challenge is to find a way to adopt tech-

nology already in use. This approach is

4 There is an extensive literature on the slowdown. Other articles in this area include Andrews et al. (2016),
Askenazy et al. (2016), Furman and Orszag (2018), and Gutierrez and Phillipon (2017).
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particularly important for Japan which lags
in overall productivity.

A caveat to the argument is that there
may be natural barriers to achieving a
higher productivity level in some economic
activities®. Silicon Valley is hard to repli-
The United States also has advan-

tages in its endowment of arable land and

cate.
energy resources. Managers may be less
skilled in some countries than in others.
This caveat should not be overstated. As
we have known since David Ricardo, dif-
ferences in endowments can lead to dif-
ferences in specialization and trade rather
than the perpetuation of low productivity
industries. Managers are mobile, indeed
many of the best US CEOs come from other
countries, or their parents did. Foreign
direct investment (FDI) can bring propri-
etary technology or best practice business

processes into a country.
Definitions of Productivity

In this article we use both labour produc-
tivity, calculated as real value added per
hour worked, and total factor productivity
(TFP). The measure of TFP, drawn from
the OECD STAN database, is real value
added per unit of combined capital and

labour. We also take the TFP estimates

provided to us by Jorgenson, Nomura and
Samuels (2018) that use gross output per
unit of combined capital, labour, energy,
service inputs and materials.

An advantage of labour productivity at
the aggregate level is that it links GDP
growth and wage growth. GDP growth
is roughly the sum of the growth rate of
GDP per worker and growth in the num-
ber of hours worked (employment growth
adjusted for changes in hours per worker).
Growth in output per hour in the business
sector is closely linked to the growth of real
labour compensation.® In this analysis of
labour productivity, we have mostly relied
on a value-added concept of output, and
the labour input is defined as the hours
The advantage of TFP is
that it estimates the shift in the produc-

of all workers.

tion function as a result of technological
change and other improvements in produc-
tion methods. Since we do not estimate
the impact of changes in human capital di-
rectly, those are also included in TFP.

If output is measured at the aggregate
level, or if it is measured by value added
at the industry or firm level, there are
only two inputs to production, capital and
labour.” In that case, the growth rate of
labour productivity (output per hour) is

the sum of the growth of TFP plus the con-

5 The levels of productivity are compared in a single base year using PPP exchange rates for that year to trans-
late outputs and inputs in euros or yen into dollars. (labour input is measured in worker hours). Productivity
in each country then changes in years away from the base year according to real output and input changes
relative to the base year. In other words, productivity levels are set in one single year and then each country’s
relative industry or aggregate productivity growth rates determine the levels away from the base year.

6 Exceptions to this pattern can result for changes in the aggregate share of labour compensation, variations in
its distribution, or divergent price deflators for output and compensation (Sharpe and Uguccioni, 2017).

7 We have chosen not to adjust the labour input for quality changes. The available data suggest that labour
quality, as measured by educational attainment, changes only slowly over time and has not been a major fac-
tor in the recent productivity slowdown. There are also unsettled issues about how to best adjust for labour

quality.
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tribution of capital deepening (the increase
in capital per hour worked weighted by the
share of capital in cost). This is a valu-
able decomposition, indicating whether,
say, a decline in labour productivity growth
stems from a drop in TFP growth or a de-
cline in the contribution of capital.
Comparing levels of productivity across
countries requires a way to compare output
measured in different currencies. Some-
times foreign exchange rates are used for
this purpose and that may work well to
compare tradable goods. However, ex-
change rates fluctuate over time in ways
that can give a distorted picture of relative
productivities and many goods and most
services are not traded. The approach fa-
vored by the OECD and others is to mea-
sure purchasing power parity (PPP) ex-
change rates to capture relative prices of
comparable goods or services across coun-
tries. Finding accurate price comparisons
and insuring comparability of products is
a challenge and there are differing find-
ings depending on how the comparisons are
made. Taking account of taxes is one of
the more difficult aspects of this task along
with ensuring comparable quality of goods
or services. Also, the price comparisons are
typically made in a single year and then the
PPP exchange rate is extrapolated to other
years using relative industry price changes
in the countries being compared. There is
room for error in these comparisons. We
use PPPs estimated by the University of
Groningen for Germany and Japan com-

parisons to the United States and we also

use the PPPs for Japan developed by Jor-

genson, Nomura, and Samuels (2018).

Productivity at the Aggregate
Level

Chart 1 shows labour productivity at the
aggregate level (GDP per hour worked) for
Germany, Japan, and the United States
from 1970 until the present, based on
OECD data using purchasing power par-
ity exchange rates for 2010. In 1970, both
Japan and Germany had productivity lev-
els that were only a fraction of the United
States, but in subsequent years produc-
tivity growth was much higher and they
reduced the gap®. Germany reached the
US level of output per hour by the early
1990s and moved ahead of the United
States briefly, before falling slightly behind
at the end of the period. However, Ger-
many has greatly reduced the number of
hours worked per worker and so output per
worker was only 73.7 per cent of the US
level in 2017.

Japan also moved closer to the US pro-
ductivity level before its financial crisis
of the early 1990s.

has been slow, and the level of productiv-

Subsequent growth

ity remains well below that of the United
States and Germany at the end of the pe-
riod. Changes in hours worked per worker
were also important in Japan. Histori-
cally, Japanese workers spent much longer
at work than did American workers but
over time this gap was reduced, and the

hours per worker were similar in the two

8 The levels for 1970 for the three countries are as follows: United States: $30.9 US, Germany: $22.3 US, Japan:
$12.5 US. Hence, Germany’s aggregate productivity level was 0.72 relative to the United States in 1970, and
Japan’s aggregate productivity level was 0.40 relative to the US level in 1970.
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Chart 1: GDP per Hour Worked in Japan, Germany and the United States, 1970-2018

(USD, constant prices, 2010 PPPs)

Source: OECD Stat

countries in 2018 based on OECD data.
A major theme of the economic growth
literature of the 1970s and 80s was the

“catchup hypothesis”.’

Regression analy-
ses and growth theory suggested that the
speed of productivity growth of a country
depended on how far away it was from the
productivity frontier, defined in most in-
dustries by the United States. Japan and
Germany grew very rapidly indeed in the
1960s into the 1970s, as did some other
countries. Paul Romer (1986) cast doubt
on convergence by showing that if you in-
clude all the countries in the world, there
is no systematic tendency for countries be-
low the productivity frontier to catch up to
the leaders. Romer argued that most coun-
tries did not have the technology needed

to converge to the frontier. One can also
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United States

Japan == == Germany

argue that many countries lack the le-
gal framework and market institutions to
support catchup, and some do not have
a workforce with the necessary skills and
education. Subsequent empirical research
on cross-country growth has found that
catchup growth remains important even
when looking at a broad sample of coun-
tries, but only after controlling for other
growth determinants—conditional conver-
gence (Barro and Sala-i-Martin 1998).
The data in Chart 1 are consistent with
the story of catchup growth in both Japan
and Germany in the years after World War
II, some of it surely coming from post-
war recovery and some from the diffusion
of best-practice methods and technologies
from the United States. By the 1990s,
Germany had completed this catchup pro-

9 A good exploration of catchup is in Baumol, Batey Blackman, and Wolff (1989). An extensive bibliography is

included in this book.
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Table 2: Contribution from TFP and Capital Deepening
to Labour Productivity Growth in the United
States, Germany and Japan (average annual per
cent or percentage point change)

1985-1995 1995-2004 2004-2018

United States

Labour Productivity 1.3 2.5 1.1

TFP 0.7 1.5 0.5

Capital Deepening 0.6 1.0 0.6
Japan*

Labour Productivity 3.3 2.1 0.8

TFP 1.6 0.7 0.5

Capital Deepening 1.7 1.3 0.3
Germany

Labour Productivity 2.5 1.5 0.9

TFP 1.6 0.8 0.6

Capital Deepening 0.9 0.7 0.3

Source: Calculations based on OECD Stat data. Labour Productivity is
measured as value added per hour worked.

*Japan’s last period is 2004-2017.

cess, and the level of aggregate labour pro-
ductivity in the United States and Ger-
many has been roughly the same for several
decades. Japan, on the other hand, did not
complete the catchup process and in recent
years the gap has widened. An important
puzzle is why Japan has not completed the
catchup process. Japan is a mature econ-
omy that should have been able to converge
to the productivity frontier. Indeed, as we
show below, many Japanese industries did
catch up or even set a new frontier but
other industries still lag behind, as does the

overall economy.
The productivity growth slowdown

Table 2 shows the pattern of both labour
and total factor productivity growth for the
three economies from 1985 through 2018,
broken down into three time-periods.'® As

shown in the top panel, labour productivity

growth in the United States was a modest
1.3 per cent a year from 1985 to 1995 split
almost evenly between the contribution of
TFP and the contribution of capital deep-
ening. There was then a sharp acceleration,
lasting about a decade, largely driven by
faster growth in TEFP, but there was also
a greater rate of capital deepening. The
post-2004 slowing of overall growth is ev-
ident in much smaller contributions from
both capital deepening and TFP.

The second panel repeats the same cal-
culations for Japan, where labour produc-
tivity growth was much more rapid than in
the United States in 1985 to 1995 (catch-
ing up), but growth slowed in the second
period and fell further to just under 0.8
per cent a year in the final period. Capi-
tal deepening and TFP both slowed sharply
after 1995.

The same calculations for Germany are

shown in the third panel and reveals a

10 The OECD data used here start in 1985 and end in 2018.
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pattern similar to Japan. The three pan-
els of Table 2 highlight the extent of the
labour productivity growth slowdown in all
three economies with a strong common ele-
ment of very slow productivity growth since
2004. Both TFP and capital deepening
contributed to growth over the full time-
period, and there was a slowing in both el-
ements after 1995. As in Japan and Ger-
many, the contribution of capital deepening
after 2004 was very small.*!

Growth in TFP and the contribution
of capital are connected. If technological
change slows down, as reflected in slower
TFEFP growth, it results in slow labour pro-
ductivity directly, but it also reduces the
Alter-

natively, if some other factor causes a de-

incentive for businesses to invest.

cline in investment, such as the global fi-
nancial crisis, this may lead to a lower pace
of TFP growth because newer technologies
are often embedded in the new capital. The
magnitude and pervasiveness of the growth
slowdown suggests both causal effects have
been at work.

The United States is notable for the sus-
tained nature of its economic recovery from
the 2009 recession that lowered the unem-
ployment rate to historical lows. It received
additional stimulus from a 2017 reduction
in business taxes that was intended to en-
courage investment. While the tax cut con-
tributed to continued growth in final de-
mand and employment, there has been lit-
tle evidence of a major impact on produc-
tivity growth, which continued at the aver-

age of the post-2004 period. As this is writ-

ten, the Covid-19 virus has disrupted all
economies and it will be some time before
the underlying productivity growth trend

is visible.

Productivity Growth by Broad Indus-
try Category

Consistent labour productivity and TFP
data by
the OECD Structural Analysis (STAN)
database for the United States, Japan,

industry are available from

and Germany. Japanese data are available
from 1995 through 2016 but we have used
data from the Japan Industrial Productiv-
ity (JIP) database to extend the sample
back to 1991. We did not take the data
back prior to 1995 for Japan for agricul-
ture and construction because there was a
wide discrepancy between the STAN data
and the JIP data where they overlap.
Table 3 shows the results for labour pro-
ductivity (value added per hour worked)
for the three countries. The slowdown of
productivity growth after 2004 has been
widespread and easily visible in the indus-
try data for all three countries. In Japan,
there are only two industries, construction
and real estate, that show faster productiv-
ity growth after 2004. Over the full period
1991 through 2016 for the business sector,
labour productivity grows about a half per-
centage point faster in the United States
than Japan and Germany. This is the re-
sult of faster growth prior to 2004, espe-
cially from 1995 through 2004. From 2004
through 2016, the annual rates of growth

11 A referee pointed out to us that Japan and Germany may have overinvested prior to 2004, which would have

led to lower investment subsequently.
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Table 3: Labour Productivity by Industry, United States, Japan, and Germany (average annual rate of

change)
United States Japan Germany
1991- 1995- 2004- 1991-| 1991- 1995- 2004- 1991-( 1991- 1995- 2004- 1991-
1995 2004 2016 2016 | 1995 2004 2016 2016 | 1995 2004 2016 2016
Agriculture, *
1 forestry and fishing 1.3 5.8 3.4 3.9 - 2.0 1.4 1.7 -5.2 7.6 -1.0 1.4
9 Mining and 80 -03 22 22 |-64 40 71 30 |72  -0.6 22 20
quarrying
3 Manufacturing 3.6 6.1 1.9 3.7 2.7 3.3 2.4 2.8 3.2 2.9 2.0 2.5
4 Utilities 1.3 0.5 -0.7 0.0 0.7 2.5 -3.5 -0.7 1.0 3.1 0.6 1.6
5 Construction 0.6 -0.7 -1.1 -0.7 -3.2 -1.2 0.9 -0.5 -1.0 0.5 0.1 0.1
Wholesale and
6 retail trade 3.6 5.1 1.0 2.9 5.0 2.0 0.4 1.7 0.6 2.9 1.8 2.0
7  Transportation 1.1 1.6 0.1 07 1.4 .03 -08 -03 |43 3.6 0.6 2.3
and storage
g  Information and 16 41 39 36 |79 55 -02 32 |53 47 34 42
communication
Financial and
9 insurance activities 1.6 4.1 1.3 2.4 0.6 1.1 0.3 0.6 1.3 -2.0 1.1 0.0
10 Real estate 3.4 0.7 2.0 1.7 - 1.6 0.3 0.9* 2.0 1.6 1.3 1.5
Professional, scientific
and technical activities;
11  administrative and -0.7 1.5 0.6 0.7 2.7 3.8 1.7 2.6 0.2 -1.7 -1.3 -1.2
support service activi-
ties
Community, social
12 and personal services -0.7 -0.2 0.1 -0.1 0.5 -0.1 -0.5 -0.2 1.8 0.6 0.4 0.7
Non-agriculture
business sector
excluding 2.0 3.4 1.1 2.1 1.8 2.2 1.0 1.6 1.7 2.0 1.2 1.5
real estate

Source: Calculations based on OECD Structural Analysis statistics (STAN). The growth rates shown for the private nonfarm
business sector exclude agriculture and construction for all three countries. They differ from the data shown in Table 2, which are

based on total GDP.
Note: 1995-2016 for starred industries in Japan.

are very similar in all three countries: 1.1
per cent in the United States, 1.0 in Japan
and 1.2 per cent in Germany.

Looking at the results by industry re-
veals that all three economies saw declines
in manufacturing productivity growth af-
ter 2004, but the decline is much sharper
in the United States.

result of the ending of the surge in com-

This is partly the

puter and semiconductor productivity in
the 1990s and early 2000s, a surge that
slowed after 2004. This industry has also
moved large portions of its production over-
seas, making it a smaller fraction of manu-
facturing. Post-2004, Japan’s manufactur-
ing productivity growth rate has been the
greatest, followed by Germany.

Productivity growth in wholesale and re-

tail, as well as transportation and stor-
age, has also been very slow in all three
countries since 2004. The story of faster
growth in earlier periods is now well-known
as big box retailers and franchised smaller
establishments displaced traditional retail-
ers and integrated the wholesale function
into their retail operations (Lewis et al.,
2001). Online retail is now changing the in-
dustry, but as yet this segment is not large
enough to offset the decline in growth in
bricks and mortar retailing.

The information and communications in-
dustry consists of publishing and broad-
casting, telecommunications, information
technology (including computer program-
ming consultancy) and information ser-

vice activities. This sector has benefit-
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ted from advances in electronics and shows
rapid growth in all three economies. Over
the full period 1991-2016, the productiv-
ity gains were substantial across the three
economies, but growth came to an abrupt
end in Japan after 2004.

Productivity growth in the utilities in-
dustry has been very weak in the United
States and Japan, zero in the former and
negative in the latter over the full 1991-
2016 period. In contrast, growth in Ger-
many has been 1.6 per cent a year over the
whole period, with rapid growth concen-
trated in 1995-2004. Utilities are heavily
regulated in all three countries and have
been impacted by shifting fuel prices and
environmental concerns. Both Germany
and Japan have shut down nuclear plants
while the US industry has taken advantage
of cheap natural gas. Growth slowed in
Germany after 2004, but it turned nega-
tive in the United States, a puzzling result
likely to be a consequence of regulation.

Financial and insurance activities in the
United States have seen relatively strong
productivity growth over the full period,
with the strongest growth in 1995-2004,
a period that included the early years of
the real estate boom. Growth slowed after
2004, but still did a little better than in the
other two economies. All three countries
The

measurement of productivity in this indus-

were impacted by financial cycles.

try is also difficult and the results should

be viewed with caution.

Labour productivity growth in agricul-
ture, forestry and fishing'? has been much
more rapid in the United States over the
full time-period at 3.9 per cent a year, com-
pared to 1.7 per cent in Japan'® and 1.4
per cent in Germany. There is substantial
volatility in the growth rates over shorter
periods, which partly reflects weather pat-
terns. Over the entire postwar period,
productivity growth in US agriculture has
been among the most rapid of all US indus-
tries, driven by advances in seeds, fertiliz-
ers, irrigation and other techniques. It may
be that climate change will impact this in-
dustry in all three countries, but that is
not yet evident in the productivity data
through 2016.

Mining and quarrying saw good produc-
tivity growth in the United States and Ger-
many but a decline in labour productivity
in Japan. This industry is impacted by the
depletion of the natural resource base, by
the offsetting development of new technolo-
gies for extraction, and by regulation. In
the US data, the period of fastest growth
is prior to 1995. The fracking revolution
is not yet evident in the most recent time-
period.
the

industries—real estate, professional ser-

Productivity in remaining
vices and community services—is difficult
to measure and it is hard to see clear pat-
terns in the reported data. The real estate
boom and bust in the United States does

not show up strongly in the productivity

12 Since agriculture is by far the most important part of the sector, the agriculture, forestry, and fishing industry
will be henceforth referred to as the agriculture industry.

13 The STAN data for Japan are only available from 1995 to 2016.

14 http://www.csls.ca/ipm/38/Baily_ Appendix.pdf.
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growth data.

Table Al in the on-line Data Appendix
to this article! shows the comparable in-
dustry findings for total factor produc-
tivity. The TFP results are similar to
those for labour productivity, particularly
in showing the slowdown in growth after
2004.

ever.

There are some differences, how-
In Germany, the aggregate slow-
down in TFP is very mild overall, and sev-
eral industries—mining, construction (by a
tiny amount), financial services, and pro-
fessional services (a smaller TFP decline)—
have stronger TFP growth after 2004.
Community, social and personal services
stay the same, while manufacturing’s slow-
In the United States,

the TFP slowdown is largest in agricul-

down is modest.

ture and manufacturing. Mining, real es-
tate, professional services, community, so-
cial and personal services all show some-
what faster growth after 2004, and con-
struction has a slightly smaller rate of de-
cline. In Japan, the post-2004 slowdown re-
mains pronounced with a pattern of change

similar to labour productivity.
Manufacturing Productivity

There is more industry detail available
for the manufacturing sector than for ser-
vice industries. The United States, Japan
and Germany have the largest manufac-
turing sectors among developed economies,
and we have seen the importance of man-
ufacturing to the overall slowdown in pro-
ductivity growth. It is worth looking in

more detail at the manufacturing indus-

tries. Table 4 shows the labour produc-
tivity growth rates for the manufacturing
sub-industries as given in the STAN data,
basically 2-digit industries except that ma-
chinery is broken into electrical, electronic
and optical equipment and machinery and
The comparable TFP

growth figures are given in Appendix A2.15

equipment n.e.c.

The data for Germany also ends in 2015,
compared to 2016 for Japan and the United
States, and there is no STAN data for
Japan prior to 1995.

The data for Germany show relatively
steady growth across the sub-industries
within manufacturing over the full period
from 1991 to 2015, although with a broad
slowdown after 2004. To qualify this state-
ment: machinery n.e.c. growth is negative
after 2004, while food products and trans-
portation equipment have faster growth af-
ter 2004, both in labour productivity and
TFP (Table A2 in the on-line A Data Ap-
pendix). Even with these qualifications, it
appears that German manufacturing com-
panies have been able to improve opera-
tions year by year across a broad range of
industries. There are not periods of very
rapid growth (as in the United States in
the 1990s). Post-2004, labour productiv-
ity growth and total factor productivity
growth in Germany are the same, indicat-
ing very weak capital investment.

The United States and Japan had faster
growth than Germany over the full period,
with particular contributions from electri-
cal and electronic equipment (which in-
cludes computers). The US sector has not

seen consistent growth in other manufac-

15 The coke and refined petroleum industry is missing from the Germany panel because separate STAN data are

not available for Germany.
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Table 4: Labour Productivity in Manufacturing Industries in the United States, Japan, and

Germany (average annual rate of change)

United States Japan Germany
1991- 1995- 2004- 1991-| 1995- 2004- 1995-| 1991- 1995- 2004- 1991-
1995 2004 2016 2016 | 2004 2016 2016 | 1995 2004 2015 2015
Food, beverages
3a and tobacco 4.6 -0.8 -0.1 0.4 -0.1 0.0 0.0 -0.9 -0.5 1.7 0.4
Textiles,
3b wearing apparel, 3.5 4.2 1.2 2.6 -0.5 0.3 -0.1 5.8 3.4 0.9 2.6
leather and related
3¢ Wwood and paper 31 22 13 09 |06 01 03 |23 27 23 25
, and printing
3q Coke and refined 51 132 -1.0 51 |-03 -09 -06 |- . . ;
petroleum
3¢ Chemical and 30 39 09 23 |25 15 19 |81 47 09 35
pharmaceuticals
3f Rubber and plastics 1.4 4.7 0.3 2.0 - - - 4.5 2.3 1.3 2.2
Other non-metallic
3g minerals 3.1 2.0 -0.1 1.2 2.7 -0.3 1.0
Basic metals and
3h fabricated metal 2.3 2.7 0.4 1.6 0.9 0.3 0.5 3.2 2.4 0.7 1.8
products
3i [Plectrical, electronic 146 155 69 112 | 104 73 87 |37 56 37 44
and optical equipment
3j Machinery and 01 20 05 10 |18 31 26 |39 16 -07 09
equipment n.e.c.
3k  Transport equipment 0.2 4.1 2.3 2.6 2.1 0.5 1.1 1.3 1.4 4.5 2.8
Furniture;
31 other manufacturing 0.7 3.7 1.3 2.1 - - - 2.0 3.4 0.7 1.9
Manufacturing 3.6 6.1 1.9 3.7 3.3 2.4 2.8 3.2 2.9 1.9 2.5

Source: Calculations based on OECD Structural Analysis Statistics (STAN)

tPaper and paper products for Japan.

turing industries, and has had very slow
growth since 2004. The story for Japan
has been similar, with strong productivity
growth in electrical and electronics and not
strong growth elsewhere. Labour produc-
tivity growth and TFP growth in manufac-
turing in Japan have been faster than in the
United States and Germany since 2004.
We turn now to the additional informa-
tion that can be learned from using pro-

ductivity levels as well as growth rates.

Problem Industries Identified
Using Productivity Levels and
Growth Rates

One means of diagnosing industries with
a productivity problem is to focus on those
where the level of productivity is below the
frontier but where catch up is not occur-
ring. Specifically, we will identify German
and Japanese industries that were below
the productivity level of the US industry
(measured in PPP values) in 1994, but
where the productivity growth rate 1995-
2016 has been slower than in the United
States. US industries with a similar prob-
lem can also be observed if their level of
productivity was below either Japan or
Germany but where the US industry was
growing more slowly.'® If there are “prob-

lem” industries, the next step is to identify

16 Studies from the McKinsey Global Institute used the approach of flagging industries with productivity below
the level of the frontier industry. The methods are described in Baily and Solow (2001). The McKinsey studies
generally did not look at productivity growth rates, however.
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what the barriers are to industries achiev-
ing frontier-level productivity. In some
cases, there may be a natural barrier as we
noted earlier in this article. However, if the
barrier to high productivity is the result of
inefficient regulation, or problems in tech-
nology development, or lack of skills, or
some other policy lever or constraint, then
better future performance may be possible.
The first step, therefore, is to identify lag-

ging or problem industries.

Lagging Industries

Using the results already presented for
industry labour productivity growth rates,
we calculate the rate of growth of each in-
dustry in Japan and each industry in Ger-
many over the period 1995-2016 and com-
pare it to the growth rate in the same in-
dustry in the United States. These growth-
rate differentials are plotted on the vertical
axis of the charts below, and the zero line
indicates the same growth rate in two com-
parison countries. A positive number for
the industry in either Japan or Germany
means it grew faster than the US industry
from 1995-2016. That may be a red flag
for the US industry. A negative number is
where the industry is growing more slowly
than in the United States, implying a pos-
sible problem industry for either Japan or
Germany or both.

On the horizontal axis of the chart, we
plot the natural logarithm of the ratio of
the level of labour productivity in Japan
or Germany to the level of labour pro-
ductivity in the United States. The com-
parisons of productivity levels are based

on industry-specific PPPs for 1997 from

the Groningen Growth and Development
Project (GGDC), which are then linked to
our prior industry-level measures of labour
productivity growth from the OECD (Ta-
bles 3 and 4). If the PPP-adjusted lev-
els of labour productivity are the same in
two countries, then the ratio is unity and
log value is zero—this is the vertical axis
Points to the right of the

zero axis line show industries where labour

in the figure.

productivity was higher in either Japan
or Germany relative to the United States
in 1994. Points to the left show indus-
tries where productivity was higher in the
United States.

The horizontal and vertical axes divide
The
upper left quadrant is where the US pro-

the industries into four quadrants.

ductivity level was higher, but growth was
faster in Germany or Japan. This case indi-
cates that the industry in Japan or in Ger-
many was behind the US level of produc-
tivity but catching up—there was conver-
gence to the US frontier productivity level.
The lower right quadrant is where the US
productivity level is lower than in either
Germany or Japan but where the US in-
dustry is catching up. Thus, both the up-
per left and the lower right quadrants are
consistent with the convergence hypothesis,
where the industry that was below the fron-
tier level of productivity was also catching
up to the frontier.

The industries in the lower left quadrant
or in the upper right quadrant are not con-
verging to the frontier level of productiv-
ity among these three countries. These are
industries that were below the most pro-
ductive industry in 1994 but were falling
further behind 1995-2016. The lower left

quadrant is for problem industries either in
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Chart 2: Industry Productivity Growth Differentials (1995-2016) against Productivity
Levels (1990) Relative to the United States, Japan and Germany (All
Industries, labour Productivity)

Labor Productivity — All industries
(levels calculated using GGDC PPPs)
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Source: Calculations based on GGDC PPPs and OECD STAN data.

Note: Major industry labels in table 3. Manufacturing industry labels (subpart 3) in table 4.

Japan or Germany. The upper right quad-
rant identifies problem industries in the US,
industries that were below level of produc-
tivity in either Japan or Germany but were
also growing more slowly.

Chart 2 shows the industry plots for
manufacturing and non-manufacturing in-
dustries in the STAN data base. Industries
in Japan are shown as triangles and indus-
tries in Germany as plusses. The observa-
tions are labeled with the industry num-
bers of Tables 3 and 4 for identification
The labels 3a, 3b, etc., indi-

cate manufacturing subindustries which are

purposes.

listed in Table 4.1 The figures reveal that
labour productivity in most industries in
both Japan and Germany were computed
to be below the level of productivity in the
United States in 1994 (most points are to
the left of the zero line). Some of the in-
dustries are in the upper quadrant, indi-
cating they grew faster than the United
States industry over the period 1995-2016
(they were converging), but many are in the
lower quadrant, indicating they fell further
behind.

In Germany, agriculture, finance and

textiles are below the US level and falling

17 Even though they are in Table 4, they are part of manufacturing, which is industry 3, hence they are 3a, 3b

and the rest.
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Chart 3: Industry TFP Growth Differentials (1991-2016) against Productivity Levels
(1990), Japan Relative to the United States

Total Factor Productivity — All industries
(levels calculated using INS PPPs, dual approach)
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Source: Calculations based on JNS data.

Note: This chart is based on relative levels in 1990, rather than in 1994 as in the previous chart. Industry

labels in Table A3 in the on-line Data Appendix.

behind.
equipment but that may be deceptive be-

The same is true of transport

cause the US industry includes aerospace.
The German auto industry is very strong.
Productivity in electrical and electronic
equipment was on a par with the United
States in 1994 but grew much more slowly
after that. Germany is catching up in utili-
ties and construction. Germany is ahead of
the United States in trade but the United
States is catching up. The food and bev-
erage industry in the United States was on
par with Germany in 1994, but grew more
slowly post-1994.

Turning to Japan, there are many in-
dustries that are below the US level of
productivity and falling behind. Agricul-

ture and mining are way behind. Utili-

ties, trade, finance are also falling further
behind. Among manufacturing industries,
these data suggest basic metals, electrical
and electronic equipment, and transport

equipment are also falling further behind.

Productivity Level and Growth Re-
sults from Jorgenson, Nomura and
Samuels

A 2018 study by Jorgenson, Nomura and
Samuels (JNS) developed their own match-
ing industry-level production accounts for
the United States and Japan covering 36
industries from 1955-2015.

constructed a greatly expanded set of

They also

PPPs for 174 industries using unpub-
lished EU-OECD data, a Japan-US bilat-
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eral input-output table, and a Japanese
survey comparing domestic and foreign
prices.'® JNS calculated their own produc-
tivity growth rates and levels for 36 indus-
tries in Japan. Although their data are pro-
prietary, they have generously made them
available. Since their analysis is structured
around TFP estimation we have plotted
the comparable figure to those shown in
Chart 2 in terms of TFP, as shown in Chart
3.1 The industry labels for this figure are
shown in the Appendix Table A3.

Unlike the prior results, the JNS TFDP
data show strong evidence of convergence
with 64 per cent of the industries falling in
the upper left quadrant or the lower right
quadrant. The JNS figures for TFP also
show many industries where the United
States was behind Japan at the start of
the period (in 1990), all of them manufac-
turing sub-industries. All but two of these
converged towards Japan over the period
from 1990 to 2015.

pattern of convergence, there are six indus-

Despite the general

tries in Japan that were behind the United
States in 1990 and fell further behind sub-
sequently. These were agriculture, furni-
ture, water transport, textile, finance and
insurance, and other transport and storage.

In addition, mining, apparel, printing,
primary metal and computer and electronic
products started above the United States in
1990 but fell below by 2015. This is con-

cerning for Japan, and furthermore, when

the level of TFP in Japan was higher than
in the United States in 1990, there is, on
average, a decline in TFP growth over the
subsequent period, 1990-2015. US indus-
tries in the lower right quadrant in the fig-
ure are catching up to Japan but this is
happening in large part because of weak
Japanese performance in industries that
had been productivity leaders in 1990.

We also used the JNS data to calculate
labour productivity for their industries,
based on value added per hour worked.
There is less convergence in the labour
productivity estimates, which is surprising
since capital accumulation has been seen in
the literature as an important way in which
convergence occurs to equalize labour pro-
ductivity levels as countries develop. The
lack of convergence in labour productivity
surely reflects weakness in capital accumu-
lation in Japan 1990-2015.

Reasons for German Productiv-
ity Performance

Influential economist Hans Werner Sinn
(2006) has argued that Germany is (or
was) the “laggard of Europe” and he de-
scribes Germany as a “bazaar” economy in
which German companies produce goods in
Eastern Europe, bring them back to Ger-
many, add a prestige nameplate and then
re-export them, earning high markups. If

correct, this behavior would have under-

18 Details on the data calculations are provided in Jorgenson, Nomura, and Samuels (2018). Unfortunately, the
data do not exist to extend the methodology to Germany.

19 JNS calculate TFP levels from gross output adjusting for all inputs, capital, labour, energy, materials and
purchased services. This results in estimates of TFP growth that are smaller, scaled differently, than estimates
from value added. That scaling difference does not impact the lessons to be learned from TFP performance.
In their work, JNS provide productivity data back to 1955, however, the focus of this report is on more recent
data and we will look particularly at the results from 1990 to 2015.
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mined Germany’s traditional strength in
manufacturing. A few years later, Dust-
mann el al. (2014) argued that Germany
had moved from sick man of Europe to su-
perstar. They show the share of domestic
value added in German manufacturing out-
put has not declined in the way claimed by
Sinn (2006).

There is greater agreement in the litera-
ture that German productivity growth has
been weak, but there are a variety of expla-
nations given for this. Elstner, Feld, and
Schmidt (2016), in a report from the Ger-
man Council of Economic Experts, argue
that the main reason for slow productivity
growth is that Germany has absorbed over
three million workers since 2005, mostly
from Eastern Europe and possessing com-
paratively low skill levels. They also ar-
gue that restructuring of value chains in
manufacturing has come to an end. The
2016 OECD survey of the German econ-
omy also mentions the effect on produc-
tivity of integrating immigrants into the
workforce. In addition, the OECD points
to concerns about regulation, especially in
services. Professional services, they say, are
almost completely closed to outside compe-
tition. Schneider (2013) also points to the
low productivity in the corporate services
sector.

A study by the McKinsey Global Insti-
tute (2002) also stressed the role of regula-
tion in depressing productivity in Germany
and limiting competition, particularly in

services. Regulation in Germany or in the

EU also prevented some companies from
achieving optimal scale.

Both Schneider and the OECD identify
the low level of capital accumulation in
Germany as a cause of weak labour pro-
ductivity growth. Van Ark et al. (2009)
point to concerns about the lack of accu-
mulation of intangible capital in Germany.
Low investment is only a proximate cause
of productivity weakness and it is impor-
tant to determine why companies are not
investing at a higher rate.?°

Van Ark, de Vries, and Erumban (2019)
examine the contribution to productivity in
the EU and in the United States from the
production and use of digital technology,
dividing the using industries into those that
use the technology intensively and those
that do not.

between digital technology and productiv-

They suggest a connection

ity growth for both regions, but their re-
sults for Germany do not indicate such a
connection. They report (in Table 2 from
their article) that the biggest contributions
to the growth in German GDP per hour
came from the least intensive digital-using
industries both in the period 1996-2006 and
in the period 2007-17.2! The United States
does show a connection between produc-
tivity growth and digital technology, so the

two countries are different in this regard.

Takeaways for German Productivity
Performance

In three industries, utilities, construc-

20 The McKinsey study (2002) reported that some German companies report that investing in additional capital
(including IT capital) would not payoff because regulation prevented them from adjusting labour inputs.

21 Further, the decline in GDP per hour worked between 1996-2006 and 2007-17 occurred across all three industry
types (the digital producing industry and the two using industries).
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tion, and textiles, the German productiv-
ity levels are behind those in the United
States but are catching up. Productivity
growth in utilities since 2004 has been poor,
but not as bad as in the United States.
The industry is regulated, and Germany
has committed to improving its emissions
levels, but the transition is proving costly
(Deloitte, 2015). Construction productiv-
ity growth has also been bad in all three
countries. This is also the effect of reg-
ulation, plus measurement problems may
be causing an understatement of growth.
The textile industry in Germany uses high
technology to compete globally whereas the
US industry has largely migrated overseas
leaving behind a specialty industry with
high relative productivity (Int-Team Con-
sulting, 2015).

Two German industries are falling fur-
ther behind. Policy makers must decide
the extent to which they wish to pre-
serve agriculture at its current scale at the
price of a significant productivity penalty.
Similarly, underperformance occurs in the
banking sector where small local banks are
preserved despite their weak performance.
Furthermore, bank regulation, which oc-
curs at the EU level, has consistently failed
to deal with problems in the larger banks
(Larson, 2019).

We were not able to determine which in-
dustries absorbed the influx of immigrant
labour, but construction and retail trade
seem likely destinations. German produc-

tivity in the trade sector is strong partly

because of leading companies that operate
throughout Europe and globally (Edeka,
Schwartz Group, Aldi, Metro). The indus-
try is heavily regulated which has mixed
effects on labour productivity. Restric-
tive opening hours concentrate shopping to
a shorter time period and raise measured
productivity at the expense of customer
convenience.??

In general, German manufacturing in-
dustries compare favorably to their US and
Japanese counterparts in both productivity
levels and employment growth. The main
exception is electrical and optical equip-
ment. German manufacturing has devel-
oped high-tech products but does not have
the same level of production of computer
and related products.?3

Chart 1 showed that Germany caught up
to the US level of overall productivity some
It fell behind somewhat dur-
ing the 1990s when the US economy was
spurred by the IT sector. Although Ger-

many has innovative tech companies, there

years ago.

is no equivalent of Silicon Valley in Ger-
many. Also, regulation in services is greater
in Germany. On the other hand, the US
economy has no equivalent of the German
worker training programs. Despite differ-
ences in the industry pattern, slow pro-
ductivity growth in Germany, as in the
United States, surely derives from a broad
slowing in productivity-enhancing innova-
tion, as Gordon and Sayed (2019) have sug-
gested.

22 Online retailing is growing in Germany but was not large over the time period shown in this study.

23 Transportation equipment has a lower level of productivity in Germany. Their auto industry is very strong
but they do not have strength in aerospace for historical reasons.
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Reasons for Japanese Produc-
tivity Performance

The literature also advances differing hy-
potheses about the reasons for productivity
weakness in Japan and why Japan’s pro-
ductivity level stalled out well below that of
Germany and the United States. One com-
pelling reason is the performance of small
businesses. They make up a large part of
the economy, more than two-thirds of em-
ployment and around a half of output, and
their productivity is lower relative to large
companies than is the case in other ad-
vanced economies (OECD, 2019b). Com-
petition does not drive out the low produc-
tivity companies because of the system of
loan guaranties and other regulatory pro-
tections. The OECD also argues that there
is a problem in corporate governance in
larger firms. Japanese firms have low re-
turns on equity and corporate boards are
made up of insiders.

Jorgenson and Nomura (2005) and Jor-
genson and Motohashi (2005) suggest a
strong link between productivity in Japan
and investment in IT. They find an in-
crease in I'T investment in Japan after 1995
and a corresponding increase in productiv-
ity growth in 1995-2000. Arora, Drev, and
Branstetter (2010) also link technology to
Japanese economic performance but argue
that Japan fell behind the United States in
software innovation so that Japanese com-
panies were not able to keep up with Silicon
Valley over the period 1983-99. A related

argument is that Japan has spent heavily

on R&D, but the dollars have not generated
good economic results (Bahar and Strauss,
2020).

A report for the think-tank RIETI, by
Fukao (2010) notes that Japan’s traditional
productivity strength has been in man-
ufacturing, but this is a declining part
of the economy. Fukao further argues
that Japanese companies have had diffi-
culty taking advantage of IT investment.
Morikawa (2019), also from RIETI, argues
that service sector productivity in Japan is
understated because of limited adjustment
for the improvement in quality of service
sector output.

Starting in the early 1990s, the McK-
insey Global Institute conducted a series
of cross-country comparative productivity
studies. A main result for Japan was that
the most productive Japanese manufactur-
ing industries were ahead of the United
States, notably in automobiles, machine
tools and steel. Despite these successful
industries, average labour productivity in
Japan was found to be well below that in
the United States with both service indus-
tries and protected domestic manufactur-
ing industries at a productivity disadvan-
tage.? The explanation for this pattern
was that Japan’s leading manufacturing in-
dustries were competing against the most
productive global companies while the rest
of the economy was protected against im-
ports and was often highly regulated so
that domestic competition was limited, al-
lowing unproductive (often small) firms to

survive. This view is consistent with sev-

24 The studies of productivity can all be found on the McKinsey Global Institute website at
https://www.mckinsey.com/mgi/overview. The early studies were described in Baily (1993) and Baily and

Gersbach (1995).
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eral of the arguments given in the literature
described above? and explains the over-
all productivity gap in terms of Japan as
a dual economy, with part of the economy
highly productive and part protected.

Jorgenson, Nomura and Samuels (2018)
find that the highly productive industries
in Japan pushed overall manufacturing pro-
ductivity above the US level in the 1990s
before converging back to the US level by
2017. Low productivity outside manufac-
turing, in their analysis, explains all of the
current TFP gap to the United States.

How do the industry findings reported
in the previous sections fit in with the hy-
potheses advanced in the literature? We
will use the JNS results. Agriculture and
wholesale and retail trade are industries
where there are many small firms in Japan
protected from competition, and their pro-
ductivity is well below the US level in 1990,
with no catchup occurring. Air, water, and
rail transportation have productivity levels
below the United States and there is either
no catchup or, in the case of air transporta-
tion, a long way to go to catch up. Finance
and insurance in Japan were also not catch-
ing up.

The mining industry in Japan is very
small and so the comparison to the US in-
The US

computer and electronics industry shows

dustry may not be meaningful.

up having labour productivity below Japan
in 1990 but where productivity growth is

faster and so convergence has taken place.

These industry results are broadly con-
sistent with the literature suggesting that
Japan’s productivity gap to the United
States is concentrated in services. How-
ever, the fact that many Japanese man-
ufacturing industries show negative TFP
growth from 1990 in the JNS analysis indi-
cates that not all of the productivity prob-
lems are in services.?0 The labour produc-
tivity results by industry also confirm the
view discussed in the literature, that weak
capital investment has contributed to slow

Japanese growth in recent years.
Conclusion

The German economy caught up to the
US level of productivity in the 1990s and
has since remained close behind. Their
economy lacks the innovative IT sector
of the United States but has other ad-
vantages, including strong worker training.
German GDP per capita is well below the
US level, but that is because German work-
ers have many fewer annual hours of work,
and more leisure.

The

strongly for many years and its leading in-

Japanese economy grew very
dustries set new productivity frontiers. In
the 1990s that relative progress stalled out
and GDP per hour worked fell further be-
hind the levels achieved in both Germany
and the United States. Increasing the level
of competitive intensity and driving out low

productivity small and large firms would

25 The OECD study argues that good corporate governance can improve productivity, but the McKinsey stud-
ies argue that product market competition is what is needed. Given the need for tangible and intangible
investment, the OECD’s concern about low profitability among large firms is well-taken.

26 A 2015 study by McKinsey argues that Japanese manufacturing has fallen behind the US in high-tech produc-

tion. See Desvaux et al (2015).
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help complete Japan’s convergence to the
productivity frontier. The Japanese manu-
facturing sector still has strong productiv-
ity performance, setting the frontier level of
productivity in some industries, but its rel-
ative performance has declined. Negative
TFP growth in several manufacturing in-
dustries is concerning and suggests deeper
case study analyses are needed. The lit-
erature suggests Japan may have had dif-
ficulty with software development and the
application of IT.

in the

United States has been very slow indeed.

Recent productivity growth

There are promising technologies on the
horizon but so far the gains are not being
realized. The results in this article point
to problem industries such as construction
and utilities where productivity growth is
very low or negative. While it is likely that
productivity measurement needs to be im-
proved, there are also underlying problems
associated with regulation and a lack of ef-
fective competition.

Benchmarking industry growth rates and
productivity levels across countries is an
important way to determine where coun-
tries are falling behind and where produc-
tivity gains might be achieved. There are
substantial differences in results depending
on which set of PPPs are used, providing a
cautionary note to these results.

The world is caught up in the Covid-19
crisis as this is written. Possibly this will
accelerate trends that will enhance future
productivity (in retail for example) but,
more likely, a slow recovery will weaken in-
vestment and trend labour productivity for

a time.
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